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MNOACHUTEJBbHASA 3AIINCKA

[IporpamMMa 1o XMMHHM Ha YpOBHE OCHOBHOTI'O OOIIEro oO0pa3oBaHMS COCTAaBJICHa HA OCHOBE TpeOOBaHMU K
pe3ynbTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeIbHOH MPOrpaMMBl OCHOBHOI'O 00IIET0 00pa3oBaHusl, IPENCTaBICHHBIX
B ®I'OC 00O, a Tarke Ha ocHOBe (erepanbHON pabodell MporpaMMbl BOCIIUTAHUS M C YYETOM KOHLEMIIUU
MpenojaBaHus y1eOHOro mpeaMera « XuMus» B 00pa3oBaTellbHBIX opranuzanuax Poccuiickoit deneparum.

[IporpamMma mo XUMHHM AaéT TpENCTaBICHHE O LIENAX, OOIIeH cTpaTernu o0y4eHUsl, BOCOUTAHUS U Pa3BUTHS
00ydJarolMxcsi CpeACTBAMH Y4YeOHOTO TIpEAMETa, YCTaHABIMBaeT o00s3aTebHOEC MPEIMETHOE CoJlepKaHue,
MpeaycMaTpUBaeT paclipefesieHue €ro Mo KjiaccaM M CTPYKTYpUpOBaHHE IO pasfieaM M TeMaM IporpaMMbl IO
XMMUH, OIpEAeNsieT KOMUYECTBEHHBIE M KAadeCTBEHHBIC XapaKTEPUCTUKHU COMACpPKAaHUS, PEKOMEHIYEMYIO
MOCIEA0BATENLHOCTh U3yUEHUSI XUMHUH € YUETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JTOTMKHA Y4eOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEH OOydaromuxcs, OIpeenseT BO3MOXHOCTH TIpeiMeTa Uil pean3aiuu
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTelbHOM MpOrpaMMbl Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHMU K pe3yibTraTamM OOy4YeHUss XMMHUHM Ha YPOBHE IIelied W3ydeHHs MpeaMera U
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON JEATENFHOCTH 00YYaroIerocs 0 OCBOCHHUIO YU4eOHOTO COJIepIKaHUs.

3HaHWE XUMHH CIIY>)KUT OCHOBOH J1si (DOPMHPOBAHMSI MUPOBO33PEHHUsI 00yUaroIerocs, ero NpeicTaBIeHnuit o
MaTepHaJbHOM CUHCTBE MHpa, BAXKHYIO pOJIb UTpaloT  (QOpMUpYyEMbIe XHMHEH TPEACTABICHHUS O
B3aMMOIIPEBPAILICHUSX JHEPTUU U 00 HBOJIOIHMU BEMIECTB B TPHPOJE, O MYTSIX PpEIIeHHs TI00albHBIX MpoOieM
YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHYECKOH, MUIIEBOH M 3KOJIOTHYECKOW Oe30MacHOCTH,
po0JieM 37paBOOXPaHCHHUS.

N3yueHue xumuu:

CIOCOOCTBYET peasin3alliil BO3MOXHOCTEH JIIsi caMopa3BUTHS U (OPMHPOBAHHS KYJIBTYpPhl JIMYHOCTH, €€
o01eit 1 (yHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIQJ B (POPMHpOBAHHE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH OOyJaromuxcs, HaBBIKOB HX
CaMOCTOSITENIFHOIN y4eOHOH AeITENbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIICOBATEIECKUX YMEHUH, HEOOXOMMBIX KaK B
[IOBCE/IHEBHOM JKU3HU, TaK U B IPO(hecCCHOHATIBHOM eI TENbHOCTH;

3HAKOMHT CO CHEHU(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IEIOCTHOTO B3IJIAJa HA CJUHCTBO
IIPUPOABI U UEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOH I'PaMOTHOCTHU
00yJaroIuXCs;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAY4HBIM 3HAHUSAM, K IPUPOIE, K
YeJIOBEKY, BHOCUT CBOH BKJIaJ B 9KOJIOIMUYECKOe 00pa3oBaHue 00y4yaromuxcs.

Jannaple HampaBieHUsT B OOYYEHUN XUMHH OOECTIEUMBAIOTCS CIIEMU(UKON COAEp:KaHuS y4eOHOro TpeaMera,
KOTOPBIN SABJISIETCS IEAArOrMYECKU Al TUPOBAHHBIM OTPaKeHHEM 0a30BOM HAyKH XMMUH HA ONPENETIEHHOM JTarie eé
pa3BUTHAL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 0OOIIero oOpa3oBaHWA OPHEHTHPOBAH HA OCBOEHWE OOYYaIOUTMMICS
CHCTEMbI TEPBOHAYANBHBIX MMOHITUI XUMHH, OCHOB HEOPIaHWYECKOW XMMHUHM M HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX
MOHSATUN OPraHU4YEeCKONH XUMUU.

CrpykTypa comepskaHUsl MPOrpaMMbl MO XMMUHM c(HOPMHpPOBaHA HAa OCHOBE CHUCTEMHOr0 Moaxoma K eé
n3yuennto. CopepkaHue CKJIaAblBae€TCd M3 CHUCTEMbl MOHATHHA O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbI
MOHATHH 0 XUMUYECKOH peakuuu. O6e 3T CHCTeMBbl CTPYKTYPHO OpraHHM30BaHbI 110 MPUHLMITY [10CIEIOBATEIHHOIO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUH Pa3HOTrO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HHS KaK OCHOBBI BCEr0 €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona Jl. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4EHHsI O CTPOCHUH aTOMa M XMMHYECKOH CBSI3H;

— IpeICTaBIeHUH 00 AIIEKTPOTUTUIECKON JUCCOLMAIIMN BELIECTB B pacTBOpaXx.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIMPHYECKH INONTYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K IPYrOMY, BBIONHSA (PYHKIMU OOBSICHEHUS U MIPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHSI U BO3MOYKHOCTEH MPaKTHUECKOTO MPUMEHEHHUS U ITOYYEeHUS H3Y4aeMbIX BEIECTB.

OcBoeHre TPOrpaMMbl MO XHMHH CHOCOOCTBYET (DOPMHPOBAHHIO MPEACTABICHUS O XHUMHUYECKOH
COCTaBIISIIOIIEH Hay4YHOW KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOW MPHUPOAbI, IIEGHHOCTHOTO OTHOILEHHS K HAY9HOMY
3HaHUIO M METO/IaM MO3HaHUs B Hayke. M3yueHne XMMUU IPOUCXOIUT C MIPHUBJICUEHUEM 3HAHUN U3 paHee U3YYEeHHBIX
yueOHBIX npeameToB: «Okpyxaromuil Mupy», «buonorus. 5—7 knaccb» u «Pu3mnka. 7 Kiacey.



[lpy w3ydyeHMM XUMUM TNPOUCXOAUT (POPMUPOBAHME 3HAHWN OCHOB XHMHUYECKOM HAyKM Kak o001acTd
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYCCKOW JEATEILHOCTH YEIOBEKa M KaK OJHOrO U3 KOMIIOHEHTOB MHPOBOM
KyJIbTYphl. 3ajaya y4eOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMbl XMMHUYECKUX 3HAHUNA — Ba)KHEHIINX
(haKkTOB, TOHATUH, 3aKOHOB U TEOPETHUYECKUX IMOJIOKEHUH, JOCTYIHBIX 0000IICHUN MHUPOBO33PEHYECKOIO XapaKTepa,
sI3bIKa HAYKH, B MPUOOIICHUU K HAYYHBIM METOJAaM TO3HAHUS MPH M3YYCHUU BEUISCTB U XMMHUYECKUX PEaKIuil, B
(hopMUPOBAHUM W PA3BUTHU IMO3HABATEILHBIX YMEHUN M WX NMPUMEHEHHHM B y4eOHO-ITO3HABATEILHOW W Yy4eOHO-
HCCIIEIOBATENILCKOW AEATENFHOCTH, OCBOCHUM IpaBWJI 0E30MacHOro OOpalleHHs C BEHIECTBAMH B TIOBCETHEBHOM
JKU3HU.

[Ipu u3ydeHnn XMMHUM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs BaYKHOE 3HAUCHUE MPUOOpPENH TaKue IeH,
Kak:

— (QopMupoBaHHE WHTEIIEKTYAJIBHO DPa3BUTOW JIMYHOCTH, TOTOBOM K €amMo0Opa3oBaHHUIO, COTPYIHHYECTBY,
CaMOCTOATCIbHOMY IMTPUHATUIO pemeHHﬁ, CHOCO6HOI\/'I aaanTUupoOBaTLHCA K 6LICTp0 MCHAIOIINMCA YCJIOBUAM KU3HU,

— HAampaBJICHHOCTh OOYYEHHUS Ha CHCTEMATHUYECKOE MPHOOIICHHE O0YyYarolUXCcs K CaMOCTOSATEIbHON
03HaBaTeILHOMN JACATCIIBHOCTH, HAY4YHbBIM MCTOAAaM IIO3HAHMHA, (I)OpMI/IpyIOHII/IM MOTHUBAlUIO W Pa3BUTUC
CIIOCOOHOCTEN K XUMHH,

— obecrieyeHWE YCIOBHI, CIHOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIIMMHUCS OIbITa Pa3HO00pa3HOM
JCATCIIbHOCTH, IIO3HAHUA W CaMOIIO3HAHHsA, KIHOYCBBIX HAaBBIKOB (KJTIOq €BbIX KOMHeTeHHHﬁ), HMCHOIIUX
YHUBEPCAJTIbHOC 3HAYCHUC JI Pa3JIMYHBIX BUIOB ACATCIbHOCTH,

— ¢opmupoBaHue oOIIed (QYHKIMOHAIBHOH M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE YMEHHMA
OOBACHATL U OLICHUBATH ABJICHHUA OKPYXAIOWICTO MUPA, HUCIIOJIb3Yys 3HAHUA W OIIBIT, IMOJYYCHHBIC IIPU H3YYCHUU
XUMHH, TPUMEHSTH UX IIPU PEIIEHUH POOIeM B TOBCETHEBHOM )XU3HHU U TPYIOBON JEATEIHHOCTH;

— (hopmupoBanre y 00yJAOMIUXCSI TYMaHUCTHYECKUX OTHOIIEHUH, TOHMMAHUS IEHHOCTH XUMUYECKUX 3HAHUN
JUTSl BEIPAOOTKH DKOJIOTHYECKH 11€JIECO00Pa3HOr0 MOBE/ICHHS B OBITY U TPYJIOBOW JIEATEIBHOCTH B IIEISIX COXPAHEHUS
CBOETr0 310POBbs U OKPYXKAIOLIEH IPUPOIHOMN Cpesl;

— pa3BUTHE MOTHBallMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIHMTAHHIO Ha OCHOBE
YCBOGHHS OOIICUYENTOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWIS W HAaNpaBICHHOCTU
JaJIbHEHIIIero 00yueHHs.

OO0miee YHCIIO YacoB, OTBEACHHBIX I M3YYEHWS XUMHUH Ha YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUS,
cocraiser 136 gacoB: B 8 Kiacce — 68 yacoB (2 waca B Hezelnmo), B 9 kiacce — 68 vacos (2 yaca B HEIETIO).

COJAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKHE MOHSITHS

IIpeamer xumun. Ponb XMMHUM B JKM3HHU YeJIOBEKa. XUMUA B cucTeMe HayK. Tena u BemectBa. @uznyeckue
CBOMCTBa BellleCTB. ArperatHoe coctosinue BeriecTB. [loHsTHE 0 MeTOMaX MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U
cmecr. CriocoObI pas/ieneHus: cMecei.

ATOMBI M MOJEKyJIbl. XUMHYECKHE diIeMeHTHl. CHMBOIBI XWMHYECKHX 3JIeMEeHTOB. lIpocTeie W cloxHBIE
BelecTBa. ATOMHO-MOJIEKYIISIPHOE yUCHHE.

Xumudeckas ¢opmyina. BareHTHOCTh aTOMOB XUMHYECKHAX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHasi aToMHas mMacca. OTHOCHTENbHAS MOJEKYJspHas Macca. MaccoBas JOJI XHMHYECKOTO dJIEMEHTa B
COCIMHEHUH.

KommuectBo BemiectBa. Mombs. ModsipHass Macca. B3auMoCBs3b KOMMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX
€/IMHUII BelecTBa. Pacu€rel mo ¢opMynaM XUMHUYECKUX COCIIHEHHIA.

®usznyueckue U XUMHUYECKHE SBICHUA. XUMHYECKas peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHHUS MAacChl
BelecTB. XUMUYeckne ypaBHeHus. Knaccnukanms XMMHUYECKUX peakiuil (COSTUHEHUS, Pa3IoKEeHUs, 3aMeIeHNUS,
obMeHa).

Xumuueckuit IKcnepumMeHm:

3HAKOMCTBO C XHMHYECKOH IOCYMOH, TpaBwiaMu pabOThl B JIA0OpaTOpUU W TNpuéMaMu OOpalleHus ¢
71a00paTOPHBIM O0OPYJOBaHHUEM, U3yUEHHE M ONMUCaHHE (PU3NYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB,
HaOmonearne (u3ndeckux (IJIaBICHUE BOCKA, TasHUE JIbJa, pACTHpPAHHE caxapa B CTYINKE, KUIICHUE U KOHJICHCAIIHS
BOJIBI) U XHMHUYECKHX (TOPEHHE CBEYM, NMPOKAIMBAHWE METHOW IPOBOJIOKH, B3aMMOJCHCTBUE MeNa C KHUCIOTOM)
SIBJICHUH, HAOIIOJICHNEe W OIUCAHWE TPU3HAKOB TIPOTEKAHWA XHMHYECKHX peakuui (paslokKeHue caxapa,



B3aUMOJICHCTBUE CEPHOW KHCIOTHI C XJIOpUJIOM Oapus, pasnoxeHue ruapokcuna memu (1) mpu Harpepanuw,
B3aMMOJIEHiCTBHE JKene3a ¢ pactBopoMm comu Mmeau (), m3ydeHuwe cmocoOOB pasieneHHsi CMecel: ¢ MOMOIIbI0
MariuTta, (UIBTPOBAHWE, BBIMAPUBAHKUE, MUCTUJUIALIMS, XpoOMaTorpadus, MPOBEICHUE OYMCTKU ITOBApPCHHOW COJH,
HAOJIOICHHE U OMHCAaHKUE PE3YIbTATOB MIPOBEIEHHS OMBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MacChl, CO3/1aHue
MoJIeNIel MOJIEKYJI (IIapOCTEP KHEBHIX).

BaskHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasoB. CoctaB Bozayxa. Kuciaopon — anemeHT u mpocToe BelectBo. Haxoxnenue kucnopoaa
B mpupoje, pusnyeckue U XUMUYecKre cBolcTBa (peakuuu ropeHus). Oxcuapl. [Ipumenenue kucnopona. CrocoOsn
MOJy4eHHUs] KHCIopoAa B JabopaTopud ¥ MpOMBIIUIEHHOCTH. KpyroBopor kuciopopa B mpupoge. O3oH —
AIJIOTpOITHAS MOIU(UKAIMS KUCIOPOA.

TemnoBoit 3QdekT XUMHUYECKOH peakIu, TEPMOXUMHUYCCKUE YPABHEHUS, 9K30- M JHIOTCPMUYCCKUES PEAKIIHH.
TorumBo: yrons u MetaH. 3arps3HeHNE BO3AyXa, yCHIICHHE TapHUKOBOTO 3¢ dekTa, paspyiieHne 030HOBOTO CIIOsI.

Bonmopon — snemeHnT u mpocroe BemiecTBo. HaxokiaeHue BogopoJa B NpUpoje, GU3HUECKHE M XHUMUYECKUE
CBOWCTBA, IPUMEHEHHUE, CIIOCO0BI ToTydeHus. KUCI0ThI U COoMH.

MomnsipHblii 00BEM Ta30B. PacuéTsl MO0 XUMHUECKUM YpaBHEHHUSIM.

duznueckue cBoicTBa BoAbl. Bona kak pacteopurens. PactBopsl. HacslieHHBIE 1 HEHACBIILIEHHBIE PACTBOPBI.
PactBopuMocTh BemiecTB B Boje. MaccoBas JI0Jsl BEIIECTBA B pacTBOpe. XUMHYECKHE CBOWCTBA BOAbl. OCHOBaHMS.
Ponp pacTBOpOB B mpuposie U B JKU3HU 4eloBeKa. KpyroBopoT BOABI B IpUpOJe. 3arpsA3HEHHUE MPUPOTHBIX BOJI.
OxpaHa 1 O4UCTKA MPUPOTHBIX BOJ.

Knaccudukaiuss Heopranuueckux coenuHennit. Okcuapl. Kiaccudukamuss OKCHIOB: COleoOpasyroliue
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHBIC) U HeconeoOpasytomue. HomenknaTypa okcuioB. Ousmueckne 1 XUMUYECKHE
cBoOMcCTBa OKCUJIOB. [lonyueHre okcuaoB.

OcHoBanus. Knaccugukarys oCHOBaHHN: METOYH U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKaTypa OCHOBaHHIA.
Du3nYecKrue U XMMUYeCcKue CBoMcTBa ocHoBaHUM. [loimyueHre ocHOBaHUA.

Kucnorsl. Knmaccudukarms kucmor. Homenknatypa kuciaor. @u3ndecKkie 1 XUMHYIECKIE CBOMCTBA KACTIOT. P
aktuBHocTu MetaiioB H. H. bekerora. IlonyueHnue Kucnor.

Comu. HomenkiaTtypa comeli. @u3ndueckue U XUMHYECKHE CBOMCTBA cofieit. [lomyuenue comei.

I'enerndeckas cBA3b MEXAY KTacCaMU HEOPTaHUYECKUX COCTIMHEHHM.

Xumuueckuit IKcnepumenm:

KauecTBEHHOE OMpeIeNieHNe COAEp KaHMs KHCIOpoJa B BO3AyXe, MOJMydYeHHe, COOMpaHHe, pacliO3HABaHHE U
M3y4eHHEe CBOMCTB KHCIOpOna, HAOIIOAeHNE B3aUMOISHCTBHS BEIIECTB C KUCIOPOAOM M YCIIOBHS BOSHHKHOBEHUS U
MpeKpalieHns TopeHus (Toxapa), O3HaKOMJIEHHE ¢ o0pasllaMd OKCHAOB M OIMCaHHe HMX CBOICTB, TOIyYeHHE,
coOmpaHne, pacrio3HaBaHNE W M3Y4YE€HHE CBOWCTB BO/Opona (TopeHue), B3aNMOAEHCTBHE BOOPO/Ia C OKCHIOM MEIu
(1) (BO3MOXHO HCIIONB30BAHHE BHACOMATEPHATIOB), HAOIIOAEHME O0Opa3lloB BEMIECTB KOIHMYECTBOM 1 MOIb,
WcCleIoBaHne 0COOEHHOCTEH pPacTBOPEHHs BEUIECTB C PAa3IMYHONW PAacTBOPUMOCTHIO, TIPUTOTOBIIEHHE PACTBOPOB C
OTIpEACIEHHON MAacCOBOH 1OJIel pacTBOPEHHOrO BEIIECTBA, B3aMMOICHCTBHE BOABI C MeTaIaMd (HATpHEM |
KanmpiiieM) (BOSMOXHO HCIOJB30BaHKE BHJICOMATEPHUAIIOB), HCCIENOBaHHE OOpa3llOB HEOPTraHWYECKHUX BEHIECTB
Pa3TMYHBIX KJIaccoB, HAONIOJEHNE M3MEHEHUS OKPAaCKH HWHINKATOPOB B PACTBOPAaX KUCIOT W MIENOYEH, U3ydeHHE
B3ammozelicTBus okcuna meau (ll) ¢ pacTBopoM cepHOI KHCIOTHI, KHCIOT ¢ METaJUIaMH, PeaKIHui HeHTpaIn3alnm,
MONTyYeHre HEePaCTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO MeTalla JPYTUM W3 pacTBOpa CONH, pEIIeHUe
AKCIIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHeire Kacchl HEOpTaHUIEeCKUX COeTNHEHHI.

Hepuoguyecknii 3axkon u Ilepmoamueckast cucrema xummuueckux 3jaemeHToB JI. WU. Menneneesa.
Ctpoenne aToM0B. XUMHYeCKAasA CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKLIUU

[lepBbie TOMBITKH KIACCU(PUKAIIMA XAMHUYECKAX JJIeMeHTOB. l[loHATHE O Tpymmax CXOIHBIX 3JEMEHTOB
(menmovHble W IIENOYHO3EMENbHBIE METAJUIBl, TaJloTeHbl, WHEPTHhIE Ta3bl). JJIEMEHTHI, KOTOphle OOpa3yroT
aM(poTepHBIE OKCUIBI U TUIAPOKCHIBL.

[lepuonuueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux osnemeHtoB Jl. WM. Menzeneesa.
Kopotkonepuonnas w mmHHOMEepHoAHas (opmer llepuogmueckoit cucremMbl xumuyeckux diemeHtoB JI. M.
MengeneeBa. Ilepuoapl u rpynnbl. DU3HUECKUN CMBICA MOPAIKOBOIO HOMEpAa, HOMEPOB IEPHOAA W TPYIIIHI
3JIEMEHTA.

Crtpoenne atomoB. CocTaB aTOMHEIX sijiep. M3oronsl. DnekTpoHbl. CTpoeHHEe 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbeix 20 xummueckux snemeHToB [lepuonuueckoit cucremsl Jl. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JeMEHTa 1o ero nonoxenuto B [lepnoguueckoii cucreme 1. . Menneneesa.



3aKOHOMEPHOCTH M3MEHEHMs paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METANIMYECKUX U HEMETAJITMYECKUX
CBOWCTB IO TPYTIaM U EPUOAAM.

3naudenue Ilepuonuueckoro 3axona u Ilepuoauueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB I PAa3BUTUS HAYKU
u npaktuku. /1. 1. Menzenees — yd€HBIN U IPakIaHUH.

Xumuueckast cBsi3b. KoBayeHTHasi (OMApHAsi U HEMONAPHAs) CBsI3b. JJNEKTPOOTPULATEIBHOCTE XUMHUECKHX
aneMeHToB. VloHHas CBS3b.

Crenenp okucneHus. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiuy. [Iporiecchl OKMCIEHUS U BOCCTaHOBIICHUS.
OxucnuTeny 1 BOCCTAaHOBUTEIH.

Xumuueckuii IKcnepumenm.

H3y4YeHHe 00pa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJACHCTBHE THAPOKCHAA IIUHKA C PACTBOPAMH
KHCJIOT U IIefTouel, MPOBEIEHUE OIBITOB, HJLUTIOCTPUPYIOIUX IIPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHii
(ropenue, peakMy pa3inoXXeHUs, COSTUHEHHUS).

Meosrcnpedmemnuie cea3u

Peanuzarmst MeXnpeaMETHBIX CBA3eH MPH U3YUEHUH XUMUH B 8 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE
Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHSITHI, SBISIOMINXCS CUCTEMHBIMH ISl OTJENBHBIX TPEIMETOB
€CTECTBEHHO-HAyYHOT'0 ITUKJIA.

OOmue ecrecTBEHHO-HAyYHbIE MOHSATHS: HAy4YHBIH (akT, THIOTe3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3,
KJaccuUKaIysi, IepUOTUIHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBaHKE, H3MEPEHUE, MOJIENb, SIBJICHUE.

®wu3uka: MaTepusi, aTOM, 3JIEKTPOH, MMPOTOH, HEHTPOH, WOH, HYKIIN], U30TOIbI, PaJ0aKTUBHOCTh, MOJIEKyJa,
JNEKTPUYECKUH 3apsill, BEIIeCTBO, TeJ0, 00hEM, arperatHoe COCTOSHHE BEUIeCTBa, ra3, (U3MUYECKHE BEIHYHHBL,
€IMHULIBI U3MEPEHNs, KOCMOC, IIJIaHeThI, 383161, CoHIIE.

Buonorus: porocunres, apixanue, orochepa.

I'eorpadus: atMocdepa, ruapocdepa, MIUHEPaAIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE HCKOMAEMBIE, TOILTUBO, BOJIHBIC
pecypcel.

9 KJIACC

BemecTBo u XuMH4YecKas peakuus

[Tepuomuueckuii 3akoH. llepmommueckas cucrema xuMudeckux 3iemeHToB JI. M. MenneneeBa. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XMMMYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KIS, KAJIbIHI U
HX COCIMHEHHUH B COOTBETCTBHH C IIOJIOXKEHHUEM IIEMEHTOB B Ilepnonudeckoil cucreMe U CTpPOSHHEM UX aTOMOB.

CtpoeHrE BelIecTBa: BHUABI XMUMHUYCCKOM CBSI3W. THIBI KPHUCTAJUTMUCCKUX PEIIETOK, 3aBHCHMOCTH CBOWCTB
BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH U BUIA XUMHAYECKOHN CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BELIECTB. XHUMHUYECKHE CBONCTBA BEIIECTB, OTHOCAIINXCS K
Pa3IMYHBIM KJIACCAM HEOPTaHWYECKUX COCNNHEHUN, TeHETHIECKas CBA3b HEOPTaHMYECKUX BEIIECTB.

Knaccupukanyus XUMUYECKUX PEAKIMHA 10 Pa3IMyYHBIM IpU3HAKaM (110 YUCIy M COCTaBY YYaCTBYIOLIMX B
peakuru BELIECTB, 10 TEIIOBOMY 3(QeKTy, M0 HM3MEHEHHIO CTEHEeHEH OKUCIEHHS XUMHUYECKUX 3JIEMEHTOB, II0
00paTUMOCTH, 110 YYaCTUIO KaTajau3aTopa). JK30- U S3HAOTEPMUUYECKUE PEAKIHH, TEPMOXUMHUUECKUE YPABHEHHUS.

[onsTe 0 ckopocTn XUMHYecKOl peakuuy. IloHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIMIX.
[loHATHE O TOMOTEHHBIX M TETEPOreHHBIX peakiusax. IlonsaThe o xatamuse. IIoHATHE O XMMHUYECKOM pPaBHOBECHHU.
@DaxTOpBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIIHH U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIC DPEAKLUH, JJIEKTPOHHBIH OajJlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peaknuu. CoCTaBlI€HHE YpaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEINBHBIX PpEAKIUI C WCHONB30BAHMEM METOMA
3MIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUYECKON TUCCOLMALMH. DJIEKTPOJINUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHHOHBI. MexaHu3M
JMCCOLMAIMM BEIIECTB C PAa3JIMUYHBIMH BUAAMH XHMHUYecKoil cBsizu. CremneHp qucconuanuu. CuibHbBIE U clalble
3JIEKTPOIUTHI.

Peakuu nonHOro ooMeHa. Y coBHs IPOTEKaHUS PEAKLUil HOHHOIO OOMEHa, MOJIHBIE M COKPAIIEHHBIE HOHHBIE
ypaBHeHUs1 peakuuid. CBOICTBAa KHCIOT, OCHOBAaHMHM M COJEH B CBETE€ MPEACTABICHUN 00 3JIEKTPOIUTHYECKON
mucconuanyy. KadecTBeHHBIE peakiiy Ha HOHBI. [IoHATHE O THAPONIH3E CONEN.

Xumuueckuii sxcnepumenm:

O3HAKOMJIEHHE C MOJIEISIMA KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIJIOB U HEMETAIIIIOB
(rpaduta m anmaza), CIIOXKHBIX BELIECTB (XJIOpHAA HATpHsl), UCCIEIOBAHHWE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOU
peaKkuru OT BO3ACHCTBHS Pa3IHyYHBIX (PAaKTOPOB, UCCIIEA0BAHKE HIIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpoIlecca
JMCCOLMAIMN KHUCIIOT, LIeNoYed W coneidl (BO3MOXKHO MCIIONBb30BAHHME BHUIEO MaTEPHUajoOB), NMPOBEIEHHE OIBITOB,



WUTIOCTPUPYIONIMX TPU3HAKH IMPOTEKAHUS peakluii HMOHHOro oOMeHa (oOpazoBaHME OcCalKa, BBIACICHUE Tasa,
00pa3zoBaHUE BOJBI), ONMBITOB, WILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
peaKLIru pa3loKeHUs, COSANHEHHS), PacllO3HaBaHUE HEOPTAaHUYECKHX BEIIECTB C MOMOIIBI0 KaUYeCTBEHHBIX PEaKInuh
Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanjbl 1 MX coeqUHEHH

OO6mas xapakTepucTuka rajnoreHoB. OCcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIE CTEMEHU OKHUCIICHHS.
CrpoeHne M (QU3MUECKHE CBOKMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XHMMHUYECKHE CBOWCTBA Ha IMPHUMEpE XJiopa
(B3auMojieiicTBHEe € MeTaJUlaMH, HEMeTajulaMH{, IneiaodaMu). XiopoBogopos. ComnsHas KHCIOTa, XUMHUYECKHE
CBOICTBA, NOJIy4YeHUE, NpUMEHeHue. JlelicTBHE XJIOpa M XJIOPOBOAOPOJA Ha OpraHM3M 4enoBeka. Baxnelmue
XJIOpUABL 1 UX HAXOXACHUC B IIPUPOJICL.

OoOmast xapakrepuctuka 37eMeHTOB VIA-rpynmnbl. OcoOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTEICHHU
okucnenus. CTpoeHne u GU3NIecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOIa U Cepbl. AJUTOTPOIHBIE MO (PUKAIINI
KHCIOpoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPO/, cTpoeHUe, GU3NUECKHEe M XHMMHUYECKHE CBOMCTBA.
Oxculibl cepbl Kak MPEACTaBUTEIN KHCIOTHBIX OKcHIoB. CepHas KHCIOTa, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA
(oOmme Kak TpEeACTaBUTENs Kllacca KHUCIOT W crnenupuyeckue). XUMHUYECKUE PEaKIUH, JIeKallie B OCHOBE
MIPOMBIIIUIEHHOTO CIoco0a MOMy4deHHust cepHoi KHcHoThl. IIpumenenune cepHoit kuciaoThl. Colu CEpHOM KHCIOTHI,
KayeCcTBEHHasl peakius Ha cynbdaT-noH. HaxoxaeHue cepbl U €€ coelMHeHNH B IpHpojie. XUMHUUECKOe 3arpsi3HeHne
OKpY’KaIoIe Cpesbl COeNMHEHUSIMHU Cepbl (KUCIIOTHBIE MOXIM, 3arpsA3HEHHE BO3AyXa M BOAOEMOB), CIIOCOOBI €ro
peqoTBpaLleHUs.

OO6mrast xapakTepucTHKa IeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEICHHU
OKHCIIEHH. A30T, paclipocTpaHeHre B Ipupoe, (nu3ndecKre 1 XHMHIEcKre cBoiicTBa. KpyroBopor azora B mpupoJe.
AmMuak, ero gu3nueckue U XMMHYECKHE CBOWCTBA, MollydeHue u npumeHenne. Conu aMMOHUS, UX (QHU3UYECKUEe U
XUMHNYECKUEC CBOﬁCTBa, IIPUMCHEHUC. KauecTBennas peakird Ha MOHBI aMMOHUA. AsorHas KHCJIOTAa, eé ITOJTYy4YCHHUE,
(u3nvecKre U XMMUYECKHe CBONCTBA (00IHE KaK MPEACTaBUTENS KJlacca KHCIOT U crieruduyeckue). Mcnonbp3oBanne
HUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MUHEPAIbHBIX YI0OpeHHH. XUMHUIECKOE 3arpsi3HCHUE OKPY)KAKOIeH Cpeibl
COCTMHEHMSAMH a30Ta (KHCIOTHBIC NIOXKIH, 3arps3HEHHE BO3[yXa, MOYBHl M BOmo&éMOB). Pochop, amrorporHbie
Momubukanuu ¢ochopa, ¢usndeckue u xumuueckue cBoictBa. Oxcupn docdopa (V) u dochopHas kuciora,
¢bu3HyecKre 1 XMMHUYECKUE CBOMCTBA, noaydeHne. Mcmonb3oBanne hocdaTtoB B kauecTBE MHHEPAIEHBIX YIOOPEHHUH.

OO6mrast xapakTepucTuka 31eMeHTOB |VA-rpymmbl. OcOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIECHHU
OKHCIICHUS. YTIIEpOX, aIOTPONHBIE MOAM(HUKAINY, pAacIpOoCTpaHEHHE B TNpUpoae, (pH3NYecKne M XHMHYECKHE
cBoiictBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoge. Okcuapl yriepona, X (U3NUIECKHEe U XUMHUYECKUE
CBO}CTBa, A€iiCTBHME HA XMBbIE OPraHU3MBI, MOJyYEHWE W NPUMEHEHHE. DKOJOTMYecKue IpoOJIeMBbl, CBSI3aHHBIE C
okcunoM yriepoaa (1V), rumoresa rao00anrbHOTO MOTEIICHHs KITMMAaTa, ITAPHUKOBBIN A eKT. YToapHas KUCIoTa U e
coiu, UX (PU3MYECKHEe M XMMUYECKHE CBOMCTBA, MOJy4YeHUE W npuMeHeHue. KadecTBeHHast peakiusi Ha KapOoHaT-
noHsl. Mcnons3oBanue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEJIBCKOM XO03SICTBE.

[lepBoHavanpHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCOMHEHUSX yriaepoia (MeTaH, 3TaH, 3THJIEH,
alleTWIEH, 3TaHOJ, TJIULEPHH, YKCYCHas Kuciota). [IpuponHbie HCTOYHUKH YIIIeBOLOPOAOB (Yroib, MPUPOAHBINA Ta3,
He(Th), MPOAYKTHI WX TepepaldoTku (OEH3WH), WX POJIb B OBITY W MPOMBINIIEHHOCTH. [loHATHE O OMONIOrmYecKu
BaKHBIX BELIECTBAaX: JXKUpPax, O€NKax, yrJIeBOJaX — M WX POJIM B KHU3HM UeENOBeKa. MaTephalbHOE €IUHCTBO
OpPraHMYEeCKUX U HEOPraHUYECKUX COCANHEHHH.

Kpemnwuii, ero ¢usmdeckne n XUMHYECKHE CBOWCTBA, MONydeHHEe W IpuMeHeHne. CoennHeHUs KpEeMHHS B
npupozne. Obumwe npeacrapinennst 00 okcuae kpemuaws (1V) u kxpemuueBoii kuciore. CUITUKATBI, UX UCIIOIB30BAHNE B
ObITYy, B TNPOMBINUICHHOCTH. BakHeHlne CTpoUTelIbHbIE MaTepuajbl: KepaMuKa, CTEKIO, LEMEHT, OETOH,
xese300eroH. [Ipobiembl 0€301acHOro HCIONb30BAHUS CTPOUTENFHBIX MAaTEPHUAJIOB B IIOBCEHEBHON KHU3HU.

Xumuueckuil IKCnepumMenm:

H3yyeHHe OO0pa3llOB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIIOTHI, NPOBEAECHHE KauecTBEHHBIX
peakuuii Ha XJIOPUA-MOHBI M HaOMIOJEHUE TNPHU3HAKOB HMX IPOTEKAHUS, ONBITHI, OTpaKalomue Qu3nyeckue M
XMMHYECKHE CBOMCTBA T'aJIOTEHOB U UX COCAMHEHHMH (BO3MOXKHO HMCIOJIb30BaHHE BUCOMATEPHAIIOB), O3HAKOMJIICHUE C
oOpasuamMu XJIOpUIOB (TaJOT€HUIOB), O3HAKOMJIEHHWE C oOpasuamu cepbl M €€ COeIMHEHUSIMH (BO3MOXHO
WCIOJIb30BAaHME  BHJEOMATepuasoB), HaOmogeHuWe mporecca  oOyrJIMBaHMs — caxapa [OX  JIeHCTBHEM
KOHLIGHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4eHNE XUMHUECKUX CBOMCTB pa30aBIeHHON CEPHOM KHCIOTHI, IPOBEACHUE
KayeCTBEHHOW peaklHMH Ha Cyiab(aT-uoH W HaONIoJleHHe MpU3HaKa e€ MpOTeKaHMs, O3HAKOMJIEHHE ¢ (pH3nYecKUMU
CBOMCTBaMH a30Ta, pocdopa u ux coeauHEeHNH (BO3MOXKHO HCIIOJIB30BAHUE BUACOMATEPHAIOB), 00pa3aMH a30THBIX



u GocOopHBIX yHOOpEHHii, MONydeHue, coOupaHue, paclio3HaBaHUE M W3y4YeHHWE CBOWCTB aMMHUAaKa, MPOBEICHHE
KayeCTBEHHBIX pPeakUuil Ha MOH aMMOHHS H (ocdaT-HOH M U3ydeHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOACIHCTBUE
KOHILIGHTPUPOBAHHON a30THOW KHCJIOTHI ¢ Melbl0 (BO3MOXKHO HMCIONB30BaHUE BUCOMATEPUANIOB), U3yUeHUE MoJieel
KPHUCTAIUIMUECKUX PEemETOK ajMasa, rpaduTa, QymiepeHa, O3HAKOMIIEHHE C MPOLECCOM aICOpOIMH PacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHBOTa3a, MoydeHne, COOMpanue, pacno3HaBaHue U U3y4eHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEACHHE KadeCTBEHHBIX pEaklui Ha KapOOHAT W CHUJIMKAT-UOHBI U HW3y4YeHUE
MPU3HAKOB WX MpOTEKaHWs, O3HAKOMJIEHHE C MPOAYKUMEH CHIMKAaTHOM TPOMBIIUIEHHOCTH, pelleHne
JKCIIEpUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxkHeile HeMeTamIbl U UX COSAUHEHUSD.

MetaJibl U MX COeTMHEHUS

OO1mmas xapakTepuCTHKa XUMHUUECKAX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHMUHU MX NookeHus B [leproanueckoit
cucreMe xuMudeckux anemenToB Jl. . MenzeneeBa u ctpoenrs aroMoB. CTpoeHHe MeTajuioB. MeTannndeckas CBsI3b
U MeTaJuInyecKasl KpUCTAJIMYecKas pemérka. ODJeKTPOXUMHUYECKUU psii HampsokeHui MmeramuioB. dusnueckue u
XHUMHYECKHe cBoicTBa MeTaiioB. O0uye crocoOkl moydeHns MeraanoB. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOObI 3alIUTHI X OT Koppo3uu. CruiaBwl (CTalb, Yyr'yH, JIOPATIOMUHHM, OpOH3a) MU MX NMpPUMEHEHHE B OBITY U
MIPOMBIIIUIEHHOCTH.

[lenounsie MeTamibl: nojoxxkeHue B llepuoguueckoid cucreme xumuueckux anemeHToB Jl. M. Menneneesa,
CTpOEHHE MX aTOMOB, HaXOXJIeHHe B npupone. Puznyeckue 1 XMMUYECKHE CBOWCTBA (HA MPUMepe HATpUs U Kallnd).
Oxcuapl M THAPOKCHUIBI HATPUA U Kanud. [I[puMeHeHne menovyHbIX MeTalJIOB U MX COEINHEHUH.

IllenoyHo3eMenbHbIE METAIBI MAarHUM W Kajblui: mnosiokeHue B llepuoandeckoil cucTteMe XHMHYECKHX
anemeHToB JI. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HaXOXACHUE B Ipupoae. PU3HUECKHe U XUMUYECKUE CBOMCTBA
MarHusi ¥ Kajblius. BakHeWine coearHeHusT Kaublusl (OKCHI, TUAPOKCHI, coiu). KECTKOCTh BOABI U CIIOCOOBI e&
YCTpaHEHHS.

Amromunwmii: oioxenne B [lepronndeckoii cucreme xumudecknx anementoB [|. V. MenneneeBa, crpoeHue
aToMa, HaxOXJeHue B npupojie. Pusndeckne u XUMUYECKHE CBOMCTBA aroMUHUS. AM(DOTEpHBIE CBOWCTBA OKCUIA U
THUAPOKCHIA ATFOMHUHUS.

XKenezo: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snementoB J[. 1. MeneneeBa, cTpoeHue aToma,
HaxOXJeHNe B pupoje. Pusndeckne 1 XMMHUIECKHE CBOMCTBA xene3a. OKCHIbI, THAPOKCUILI U cou xene3a (1) u
xkenesa (111), ux cocTas, CBOICTBA U MOTyUICHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C o0Opa3laMi METaJJIOB W CIUIABOB, MX (PU3UYECKUMHU CBOHCTBaMH, M3y4d€HHE pPE3yIbTaTOB
KOppPO3WH METaJUIOB (BO3MOXKHO HCIIOJNIb30BAHHWE BHJIEOMATEPHUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBHA OKCHIA
KaJIbIIUSl ¥ HATPHS C BOJOKM (BO3MOXKHO HCITONIF30BAaHUE BHICOMATEPHATIOB), UCCIEIOBAHUE CBOICTB JKECTKOW BOJIBI,
Tporecca TOPEHUs JKeme3a B KUCIOopoje (BO3MOXKHO HCIOIB30BAHHE BHUAEOMATEPHUAJIOB), NMPU3HAKOB IMPOTEKAHUS
KayeCTBEHHBIX peaKIWii Ha WOHBI: MAarHWs, Kalbllus, amoMuHus, nuaka, sxenesa (I) u xemesa (1), memu (1),
HaONIO/ICHNE W OIMCaHWE TPOILIECCOB OKPAIIMBAaHWS IUTAMEHH WOHAMH HATpHUS, KA W KaJubIus (BO3MOXHO
WCIIONB30BaHNE BHIEOMATEPUAIIOB), HCCIeOoBaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA AITIOMHHUS W THUAPOKCHIA
[IMHKA, pelIeHne SKCIIEPIMEHTAIBHBIX 33/1a9 10 TeMe « BaykHeHIne MeTamIsl 1 UX COSAMHEHUS.

XuMHS U OKPYAKAOLIAS Cpeaa

BemectBa u Marepwansl B TOBCEMHEBHOW JKM3HHM 4YeNOBEKa. be30macHOe WCIONB30BAaHUE BEIIECTB M
XUMHUYECKUX peakiuii B ObITy. [lepBasi mOMOIIb TpH XUMHUYECKIX 0XKOTaX W OTPABJICHUSX.

XUMHYECKOe 3arpsisHEHHE OKpYXKalomleld cpedpl (MpeaenbHas AOMYCTHMAasi KOHIIGHTPAIHs BEIIECTB, Jallee —
[IJK). Ponp xuMur B pellieHnH IKOJIOTHYECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

M3y4eHne 00pasioB MaTepPHAaIOB (CTEKIIO, CIIJIaBBI METAJUIOB, IIOJMMEPHBIE MaTepUaJbl).

Mesicnpeomemnuwle ceasu

Peanmzarus MexXnpeMETHBIX CBA3ed MPH U3YYEHUH XHUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIIOIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHHN, TaK U MOHITHIA, SBISTFOIINXCS CUCTEMHBIMU JIJISI OT/IEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOT'O ITUKJIA.

OOmue ecrecTBEHHO-HayyHBIE IIOHATHS: HAy4dHbIM (akT, rumoresa, 3aKOH, TEOpHWs, aHaNM3, CHUHTE3,
KjaccuuKkanys, NEPUOAUYHOCTb, HAOJIONEHHE, HDKCIICPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJelb, SBICHHUE,
MAPHUKOBBIA 3 PEKT, TEXHONOT U, MaTEPHUaJIbL.

®dusuka: MaTepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH, HYKJINJ, U30TOMbI, paJlO0aKTUBHOCTh, MOJEKYJA,
JNEKTPUYECKUH 3apsii, NMPOBOAHWKH, MOIYNPOBOIHUKH, AUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, O0BEM,



arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAIMUECKas peléTKa, CIUIaBbl, (puzndeckue
BEJIMYMHBI, STUHUIIBI H3MEPEHH s, KOCMHUECKOEe MMPOCTPAHCTBO, MIaHETHI, 3BE3/1b1, CONHIIE.

Buonorust: ¢orocunrte3, apixaHue, Ouocepa, SKOCHCTEMa, MHHEpPAIbHBIE YAOOpPEHUS, MHUKPOIJIEMEHTHI,
MaKpOdJIEMEHTBHI, TUTaTebHbIE BELIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAJIbl, TOPHBIE TOPOABI, TIONE3HBIE HCKOMAEMbIE, TOILTUBO, BOAHBIC
pecypesl.

IVIAHUPYEMBIE PE3YJbTATbBI OCBOEHHS INIPOTPAMMBI 1O XWMHHU HA YPOBHE
OCHOBHOTI'O OBLIETO OBPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3ybTaThl OCBOEHHS IMPOrpaMMbl OCHOBHOTO OOILIETO OOpa3oOBaHMS JOCTUTAIOTCS B XOJE
06yquH;1 XUMHHN B C€JHUHCTBEC y‘-IC6HOI\/'I M BOCHHUTATEIbHOM JACATCIIBHOCTU B COOTBCTCTBHUH C TpaJUIIMOHHBIMU
pOCCHﬁCKHMH COIIUOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMU, IIPUHATBIMUA B O6H1€CTB€ InpaBHujIaMi "
HOpPMAaMHU TIOBEJICHUS U CIIOCOOCTBYIOT MPOIEccaM CaMOITO3HAHUSI, CAMOPA3BHTHUS H COITUATTU3AIMN O0YUAIOIINXCS.

JInuHOCTHEIE PE3YIbTAThl OTPAKAKOT I'OTOBHOCTH 06y11afom1/1x051 PYKOBOJACTBOBATBHCA CHUCTEMOM ITO3UTHUBHBIX
[EHHOCTHBIX OPUEHTAINI U PaCIIMPEHNE OIBITA JeATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IHEHHOCTHOI0 OTHOIICHHUA K OTCYECTBCHHOMY KYJILTYPHOMY, HUCTOPUYCCKOMY W HAY4YHOMY HaCJICAHUIO,
MOHUMAaHHUS 3HAYCHUS! XMMUYECKOW HAayKH B JKM3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOU
nH(popMaIue 0 IepeIoBhIX TOCTHKEHUAX U OTKPBITHSIX MHPOBOM M OT€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa H O0IIECTBA;

2) rpaKIaHCKOTr0 BOCIIUTAHUS

NpeacCTaBJICHUSA O COHOMUAJIbHBIX HOpMax W IpaBujIax MEKIMYHOCTHBIX OTHOIIIEHHH B KOJIJICKTHUBE,
KOMMYHHKAaTHBHOM KOMITIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yueOHOHUCCIeN0BaTeIhCKOM, TBOPUECKOW B APYTHX
BHJIaX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH [EATETbHOCTH TPU BBITONHEHUH YYEOHBIX,
[I03HABATEIbHBIX 3a]ay, BBITOJIHEHUN XHMHYECKHX 3KCIIEPUMEHTOB, CO3JaHMM Yy4EOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IIpollecce 3TOW Y4eOHOM AesTeNbHOCTH, T'OTOBHOCTH OLIEHMBAaThb CBOE
[IOBEJICHUE U IOCTYIKH CBOMX TOBapuulell ¢ MO3MLUM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE MPEACTABIICHHUS O BEIIECTBE U XUMHUYECKOH peakiMH, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO Da3BUTUSl HAYKH UM COCTAaBJIAIOLIME OCHOBY [UId INOHMMAaHMs CYIIHOCTM Hay4YHOHW KapTHHBI MHpa,
IIPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHI IPUPOBI, B3aUMOCBS3SX YEJIOBEKa C IPUPOIHOMN CpesoH, O
POJM XMMUH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHBIE MOTHBBI, HANPABICHHBIC Ha IIOJY4YCHHE HOBBIX 3HAHUH II0 XMMHM, HEOOXOIUMBIE IS
00BsICHEHNs1 HaOII0JaeMbIX IIPOLIECCOB U SIBJICHUI, I03HABATEIbHOM, HHPOPMAILIMOHHON U YNTATENbCKON KYJbTYPHI, B
TOM YHCJI€ HaBBIKOB CaMOCTOSTEIBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOW JIUTEPATYpOH, AOCTYNHBIMU
TEXHUYECKHMHU CPEACTBAMH MH(POPMAILIIOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHIO W TO3HAHMIO, JTF0003HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTh K CaMOOOpa3oBaHUIO,
MIPOCKTHOW M HCCIEN0BAaTENbCKON AEITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHSI OOy4YeHHUS B
JanbHEHIIIEM;

4) popMHupOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 340POBbIO, YCTAHOBKU Ha 3I0POBBIN 00pa3
XKHU3HH, OCO3HAHUE TOCIEACTBUNA U HENIPHUITUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOroiisl, HAPKOTUKOB, KYPEHHS),
HEOOXOIMMOCTH COOJIIOJICHUsI MpaBHiI O€30MAacCHOCTH NpH OOpallleHHH C XMMWUYECKMMM BEUIECTBAMH B OBITY H
peabHOM KU3HH;

5) Tpy10BOro BOCHUTAHMSA:

HHTEpEC K MPAKTUYECKOMY H3YyUEHHMIO HpodeccHii W Tpyaa pasziddHOrO poja, yBaKEHHE K TpyLy H
pe3ynbraTaM TPYAOBOM AEATENLHOCTH, B TOM 4YHCJE€ Ha OCHOBE NPHUMEHEHHs MPEAMETHBIX 3HAHUH 10 XUMHH,
OCO3HaHHBI BBIOOP MHIMBHUAYaJbHOW TPAEKTOPUHU MPOAOIDKEHUST 00pa30BaHuUs C yYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEeHON TpodecCHOHAIbHON AeITEeNbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHUH, TOTOBHOCTD aJallTHPOBATLCS B POPECCHOHATBHOMN Cpere;

6) 9K0JIOrH4ecKOro BOCIIMTAHMUS:



9KOJIOTHYECKH 1IelIeco00pa3Hoe OTHOILICHHWE K MpUpolIe KaK HCTOYHWUKY JKM3HM Ha 3emjie, OCHOBE o€
CYIIECTBOBaHUS, TIOHMMAaHUE IEHHOCTH 3J0pPOBOr0 M 0e30MacHOro o0pasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DM3MYECKOMY M IICUXMYECKOMY 3A0POBBIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS MPaBUi Oe30MacHOro
MOBeZICHUS! TIPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIMAX, YIPOKAIOIINX 3JJ0POBBIO U JKHU3HU JIIOJCH;

CIOCOOHOCTH TMPHUMEHSTh 3HAHWS, MOTydaeMble NMPU W3YYEHHHM XUMHH, Ul pelIeHus] 3ajad, CBA3AHHBIX C
OKpYXKarolel MPUPOAHOW CpenoH, Ui MOBBIIICHHUS] YPOBHS 3KOJIOTHUECKOW KYJIBTYphl, OCO3HAHHs TJI00aJbHOTO
XapakTepa SKOJOTMYECKHX TMpOOJIeM M MyTed WX pelICHUS TOCPEACTBOM METOJOB XHMHH, SKOJIOTHYECKOTO
MBINUICHHA, YMCHHA PYKOBOACTBOBATLCA M B HO3H3B3T€JII)HOI>1, KOMMyHHKaTHBHOﬁ u COHHaJ’IBHOﬁ IIPAKTHKCE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrase MCTAIPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JId (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA
o0leHay4Hble TIOHATHSA (3aKOH, TEOpHs, MPUHIIUI, THIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYToe.),
KOTOPBIC HUCIIOJNB3YIOTCA B C€CTCCTBCHHO-HAYYHBIX y‘{e6HI)IX npeaMeTrax MW IMO3BOJIAAIOT Ha OCHOBC 3HAHUM U3 ITUX
npeaMeToB (HOpMHUPOBATH MPEACTABICHHE O IENIOCTHOW HAy4YHOW KapTWHE MHpa, WM YHHBEpCaIbHbIE ydeOHBbIE
nericTBusl  (NO3HABATENbHbIE, KOMMYHUKATHBHBIC, pEryJISTHBHBIC), KOTOpble o0ecreunBaroT (opmMupoBaHue
TOTOBHOCTH K CAMOCTOSITEIIBHOMY IJIAHWPOBAHHIO U OCYIIIECTBICHHIO yUeOHOH JIESITENbHOCTH.

IMo3naBaTenbHbIe yHHBEPCAILHbIE YUeOHbIE IeliCTBHS

Ba3zoBble 1oruyeckue aeiicTBus:

YMCHUA HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCECKOro MBINUICHHUA MHpU OCBOCHUU 3HAHUU: PpacKpbIBaTb CMBICII
XUMHYECKUX MOHATUN (BBIAETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aWNMOCBS3b C IPYTHUMHU TOHSATHIMH),
HUCIIOJIB30BaTh IIOHATUA IJISA 00BSICHEHNS OTACIBbHBIX (1)aKTOB u SIBHCHI/Iﬁ, BI)IGI/IpaTI) OCHOBAaHHA WU KPUTCPHUU 1A
KJIaCCI/I(I)I/IKaHI/II/I XUMHUYECKHUX BCIICCTB U XUMHWYCCKHUX peaKHHﬁ, YCTaHaBJIMBAaTh NMPUYNHHO-CJIICACTBEHHBIC CBA3U
MEKAYy OOBEKTaMH HM3Y4EHHs, CTPOHTH JIOTMYECKHE paccyXAcHUs (MHIYKTUBHBIC, JISNYKTUBHBIC, 110 AHAJOTHH),
JCIIaTh BBIBOABI U 3aKJIFOYCHHU S,

YMEHHUE TNPHUMEHATHL B MNPOLHECCE IMO3HAHUA ITOHATUA (Hpe}IMe’THLIe u MeTaHpeJIMeTHBIe), CHUMBOJIMYECKUEC
(3HaKOBBIE) MOAENH, HUCHONb3YEMble B XHMHH, IPeoOpa30OBbIBaTh LIMPOKO IPUMEHSEMbIE B XHUMUU MOJEIbHbIE
MPE/ICTABICHHS — XMMUUECKUI 3HAaK (CHMBOJI DJIEMEHTa), XUMUYecKasi (JopMyia U ypaBHEHHE XUMHUECKON PEaKIIul —
IIpU pelIeHUH Yy4ueOHO-IIO3HABAaTENbHBIX 3a/Jad, C Y4YETOM 3TUX MOAEIBHBIX IPEACTABICHUN BBIBIATh U
XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XMMUYECKHX PEAKLUM,
BBIBJIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIECICTBEHHBIC CBA3M M NPOTHBOPEYMS B M3YYaeMBIX IIpoIeccax U
SIBIICHUSX.

BazoBble uccienoBareabCcKue AeiicCTBUA

YMEHHUE HCIOJIb30BaTh IIOCTABJCHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHMs, a TAKXKE B KauecTBE
OCHOBBI [UIs1 ()OPMHUPOBAHUSI THITOTE3BI 110 IIPOBEPKE MIPABUIBHOCTH BBICKA3bIBAEMbIX CY)KICHUH;

pUOOpETEHNE OMBITa 10 IUVIAHUPOBAHUIO, OPTaHU3AIMU U IPOBEACHUI0 YICHUYECKUX SKCIEPUMEHTOB, YMEHHE
HaOJIO/IaTh 32 XOJOM IIPOIlECcca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro Pe3yibTar, (OpMYIHpPOBATH 000OIIEHUS U
BBIBOZBI 110 PE3YJIbTaTaM IPOBEAEHHOIO OIIBITA, UCCIAEIOBAHNUS, COCTABIIATH OTUET O MPOENAaHHOH padore.

Pabora c undopmaiueii:

yYMEHUE BBIOMpaTh, AHAJIM3UPOBATH M MHTEPHPETHPOBATH HMHGOPMALMIO DPA3IUYHBIX BHIOB H  (hopm
MPEACTABICHUS, MOTY4aeMyI0 U3 Pa3HbIX MCTOYHMKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMUYECKOI'0 CONEPIKaHMs,
crpaBOYHbIE 1OCOOMs, pecypchl MHTepHETa), KPUTHYECKH OLCHWBAaTh NPOTUBOPEUMBYIO M HEIOCTOBEPHYIO
nH(}OpMAIHIO;

YMEHHUE NIPUMEHSATH PAa3IMYHBIC METOBI U 3allPOChl NPHU MOUCKE U 0TOOpe MH(OpMAaLMU U COOTBETCTBYIOLIUX
JAHHBIX, HEOOXOIUMBIX JUIS BBITIOJIHEHHS Y4eOHBIX M MO3HABATENbHBIX 3a7jad ONPEAENEHHOrO THIA, MPpUOOpeTeHue
onplTa B 00JACTH HCIIONIB30BAHUS HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTWH, OBNAJEHUE KYJIbTYpOH
AKTUBHOTO HCIOJNb30BAaHUS Pa3IWYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMANBHYIO (GOpMY
IpeAcTaBieHUs] MHGOPMAalMK M WIUIIOCTPUPOBATH pelllaeMble 3aJadyd HECIOXKHBIMHU CXEMaMH, AuarpaMMaMH,
IpyrumMu opMamMu rpaduKe 1 ©X KOMOWHAITUSMHE;

YMEHHE HCIHONb30BaTh W AaHAIM3UPOBaTh B Ipolecce Y4eOHOW U MCCIIENOBATENbCKOM JIESITENbHOCTH
WHGOPMAIIMIO O BJIMSHUM TMPOMBIIIJIEHHOCTH, CEIBCKOI0 XO3fHCTBa M TPAaHCIIOpTa Ha COCTOSHHE OKpY’Karowulei
MIPUPOTHON CPEABI.

KomMyHnKkaTHBHBIC yHHBepcalbHbIe yueOHbIe el CTBHA:

yMEHHs 3a/aBaThb BONPOCHL (B Xoxe auasiora M (WJIM) IUCKYCCHH) IO CYIIECTBY OOCYXIAae€MOH TeMBI,
($hopMyTUpPOBaTh CBOU MPEIUIOKEHHSI OTHOCUTEIHHO BBHITIOMHEHHS TPEATIOKEHHON 3a/1auH;



YMEHHUS TPEACTABIATh MOIYUYEHHBIE PE3YNbTaThl MO3HABATEIbHOM NESITEIBHOCTH B YCTHBIX M MUCBMEHHBIX
TEKCTax; JenaTh IMPE3CHTAHMI0 Pe3yJbTaTOB BBINOIHEHHUS XWMHYECKOrO JKCIepuMeHTa (J1abOpaTOPHOrO OIbITa,
nabopaTopHO# pabOTHI 1O UCCIIEIOBAHNIO CBOMCTB BEIIECTB, y4eOHOTO MMPOEKTA);

yMeHHsI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABaTENbHON M MCCIEN0BATEIbCKON
JeATeIbHOCTH MPH PElIeHHH BO3HUKAIOMINX MPOOJIEeM Ha OCHOBE y4éra OOIIMX MHTEPECOB M COTIAcOBaHUS MO3UIUHA
(obcyxxnenusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAMHALIMS COBMECTHBIX MACHCTBHU, ONpEneIeHHE
KpPHUTEPHUEB TI0 OIICHKE KaYeCTBa BHIMOJIHEHHOW PabOTHI M JPYyTHE).

PeryasiTuBHBIe YHHBepcaabHble YUeOHbIe NeiicTBUA:

YMEHHE CaMOCTOSITESIbHO ONpPENENITh LeNU AESTeNbHOCTH, MIAHUPOBaTh, OCYIECTBIATh, KOHTPOIUPOBATh U
MpH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JEATENLHOCTh, BHIOMpATh Hanbomnee 3((EeKTUBHBIE CIIOCOOBI PElICHUS
y4eOHBIX M TMO3HABATENBHBIX 3aJ[ad, CAMOCTOATEIBHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aaroOpuTM
JEWCTBUM MPU BBIMOJHEHUH 3aJaHUN C y4ETOM MOJTYYEHHs] HOBBIX 3HAHHMH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAaX M
peaKIusaX, OLEHHBAaTh COOTBETCTBHE IIOJYyYEHHOIO pe3ysibTaTa 3asiBJICHHOM IeNnHd, yMEHHE HCIOoIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MIpeJlaraéMble B YCIIOBHH 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX PE3yNLTATOB MO OCBOCHHIO 0053aTENBHOrO COACPIKaHUs, YCTaHOBICHHOTO JaHHOW
(denepanbHOil pabouell MPOrpaMMOM, BBIICISAIOT: OCBOCHHBIC 00YUYaAIOIIMMUCS HAYUHbIC 3HAHUS, YMEHHUS M CIIOCOOBI
NEWCTBHM, crieupUIecKre I MPEAMETHON 00JIacTH «XUMHUSI», BUJIBI JIEATELHOCTH 10 TIOJIy4eHHI0 HOBOTO 3HAHM,
€ro MHTEPIIPETaINH, TPEe0OPa30BAHNIO U IPUMEHEHHUIO B PA3INYHBIX YUEOHBIX U HOBBIX CHUTYAIHIX.

K xonmy oOydenuss B 8 KkJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
chOpMHUPOBAaHHOCTH Y O0YJAIOIINXCST YMEHHH:

PacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHH: aTOM, MOJNEKYJIa, XUMUYECKHH DJIEMEHT, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMECh (OIHOPOIHAS M HEOJHOPOHAs), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYIIIpHAs
Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpPHAs Macca, MaccoBasl JOJS XMUMHYECKOTO 3JIEMEHTa B COEIWHEHHH,
MOJISIpHBI 00BEM, OKCHZ, KHCJIOTa, OCHOBAHHUE, CONb, HJIEKTPOOTPHLATEIBHOCTD, CTECHb OKHCICHHS, XUMHYECKas
peakuusi, kiaaccuuKalys peaKkUUil: peaklUd COEIUHEHUS, PEeaKLUU pPa3IoKEHHs, PeaKIMH 3aMEIleHUs, peakiuu
oOMeHa, 9K30- M HIOTEPMUYECKUE PEeaKLUH, TEIUIoBOH 3G eKT peakiuu, sapo aToMa, JIEKTPOHHBINH ClIoN aToMma,
aTOMHas opOUTalb, paiuyC aTOMa, XMMHUYECKas CBA3b, IONAPHAsl U HENOJsIpHasi KOBAJCHTHAsI CBS3b, MOHHAS CBS3b,
HOH, KaTUOH, aHUOH, PaCTBOP, MaccoBasi 10J1s1 BEIlECTBA (IIPOLIEHTHAsI KOHLIEHTPALlUs1) B PacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH M MIPUMEHATH 3TH MOHATHS IPU OIMHCAHUH BELIECTB
U UX TIpEBpalleHn;

HCIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY [UISl COCTaBJICHUS ()OPMYJI BELIECTB U YPAaBHEHUN XUMHUECKUX PEAKIHii;
OIIPEIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, CTEIIEHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX
COEIMHEHUSX, MPUHAUIOKHOCTh BEIIECTB K ONpEeNeNEHHOMY KJIAcCy COSOMHEHMH Ho (GopMmyiaM, BHI XUMHYECKOH
CBSI3U (KOBAJICHTHAs U HOHHAsI) B HEOPTaHUUECKUX COCANHECHUSX;

packpsiBath cMbica Ilepuoanueckoro 3akoHa JI. M. MenaeneeBa: JeMOHCTpUPOBAThH MOHUMAaHUE TMEPUOIMYECKON
3aBHCHMOCTH CBOWCTB XMMMUYECKHX 3JIEMEHTOB OT MX MOJOXKEHMs B Ilepuonnyeckoil cucteMe, 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHUS, 3aKOHa ABOraapo;

OIMCHIBATh U XapaKTepu30BaTh TabauuHyio ¢opmy Ileprmoandeckoil cucreMbl XMMHUYECKUX 3JEMEHTOB: Pa3jindaTh
MOHATHA «TTaBHas moarpynmna (A-rpynma)» U «mobounas moxarpymma (b-rpymma)», mansie U OonbIIne TMepHUOIbI,
COOTHOCUTH 0003HaueHMs, KOTopble nMetoTca B Tabnuue «llepmognueckast cuctema xumudeckux siementos . U.
MeHzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsin sapa,
o0111ee YKCII0 3JIEKTPOHOB U PaCIpeeseHHe UX 10 3JIEKTPOHHBIM CII0SIM);

KJ1accu(pUIMPOBATh XUMHUUECKHE 3JIEMEHTBI, HEOPIraHWYECKUE BEIIECTBA, XUMHUYECKUE PEAKUMHU (IO YUCIY U COCTABY
YUYaCTBYIOIINX B PEAKLUH BEIIECTB, 10 TEIJIOBOMY 3D DEKTY);

XapaKTepu30BaTh (OMHMCHIBATH) OOLIME XUMHUUECKHE CBOMCTBA BELIECTB PA3JIMUHBIX KJIACCOB, MOATBEP)KIasi ONUCAHNE
MIpUMepaMH MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KA4ECTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKaHUS
XUMHYECKUX MPEBPALLICHUI B PA3INYHBIX YCIOBUSAX;

BBIYHCIISTH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTA
o ¢opmylie CoeTMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTEL PACUETHI [0 YPABHEHUIO XUMHUUYECKON
peaxIuy;



MPUMEHSTh OCHOBHBIC OIEPAallMd MBICIUTENbHOW JEATENIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, 0000IleHHe,
CHCTEMAaTU3aIHI0, KIacCH(PUKALUIO, BBISBICHUE TIPUIMHHO-CIEACTBEHHBIX CBSI3el — JJIsl U3yYEHUsI CBOMCTB BELIECTB
U XUMHAYECKUX PEaKIHi, eCTECTBEHHO-HAYYHBIC METOIbl MO3HAHMA — HaONIOJeHUe, M3MEpPEHUE, MOJAEIUPOBAHUE,
SKCIIEPUMEHT (peasIbHBIA 1 MBICTICHHBIN );
CIIeIOBaTh MpaBWJaM IOJIb30BAHMS XMMHUYECKOW MOcynod M abopaTopHBIM 00OpYAOBaHHMEM, a TakKe HpaBHIIaM
oOpaleHusl ¢ BEleCTBAMU B COOTBETCTBHM C MHCTPYKIHMSMU 110 BBIIONTHEHHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB
MO TMONYYCHUIO M COOMpaHWIO ra3000pa3HbIX BemecTB (BOJOPONA M KUCIOPOAA), MPHUTOTOBICHHIO PACTBOPOB C
OIPEAECIEHHON MacCOBOW JI0JIEN pAaCTBOPEHHOIO BEIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUUYECKUE IKCIIEPUMEHTHI
M0 Pacro3HaBaHUIO PACTBOPOB IIENOYel U KHCIOT C TTOMOLIbIO MHIUKATOPOB (JakMyc, (eHoN(TalIenH, METHIIOPaHK
U JpyTue).

K xonmy oOyueHuss B 9 KJiacce MpeAMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JO/DKHBI OTpaXkaTh
cOPMUPOBAHHOCTH Y OOYUYAIOIINXCST YMEHHIA:
PacKpbrIBaTb CMBIC]I OCHOBHBIX XUMHNYECCKUX MMOHATHH: XUMHUYECKHUHN 9JICMCHT, aTOM, MOJICKYJIa, UOH, KaTUOH, aHWOH,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPUIIATEIHHOCTD, CTEIEHh OKHCIEHHS, XUMUYecKas
peaknus, XUMHYecKasi CBs3b, TEIUIOBOH AS((EeKT peakiuu, MOjb, MOJSPHBIA O0BEM, PAacTBOP, JIEKTPOJIHTHL,
HEDJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs JUCCOIMAIMs, pEeaKkIUH HOHHOIO OOMEHa, KaTallu3aTop, XWMHYECKOe
PpaBHOBECHE, O6paTI/IMLIe u H606paTI/IMI)Ie peaKkiun, OKHCIIMTCIbHO-BOCCTAHOBUTCIILHBIC PEAKIUN, OKUCIUTCIDb,
BOCCTaHOBHTENb, OKHCICHHUE W BOCCTAHOBIIEHHE, AJUIOTPOIUs, aM(OTEpPHOCTb, XMMUYECKasi CBs3b (KOBAJICHTHA,
WMOHHAsI, METAJUTMYECKas), KPUCTAJINIECKasl pemeéTka, KOppo3ns METAIIOB, CIUIABbl, CKOPOCTh XMMHYECKON PEAKITHH,
npenenpHo nonycruMas koHuentpauus IIJIK BenecTsa;
HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSTHH U IIPUMCHATH 3TU IOHATUA IIPU OIMMCAHUN BEUICCTB
1 WX NPEBpaLICHU;
HCIIO0JIb30BAaTh XUMHUYCCKYIO CUMBOJIUKY JJIs1 COCTaBJICHUA (1)OpMy.H BCIIIECCTB 1 ypaBHeHI/Iﬁ XUMHNYECKUX peaKuHﬁ;
OnpeaAciiaTh BAJICHTHOCTh MW CTCIICHb OKHCIICHUA XUMHUYCECKHX DJBJIEMCHTOB B COCAMHCHUAX PA3JIMYHOIO0 COCTaBa,
MPHHAAIEKHOCTh BEHIECTB K ONPENeNIEHHOMY KIAcCy COEJAWHEHMH Mo QopMyiaM, BHJ XHMHUYECKON CBSI3H
(KoBaJICHTHASI, MOHHAS, METATMYECKasi) B HEOPTaHWYECKUX COCAMHEHHUSX, 3apsjl MOHA MO0 XMUMHYEeCKoW (opmyie,
XapakTep cpensl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEAWHEHHH, THUIl KPHUCTAJUIMYECKON PEMIETKH KOHKPETHOTO
BEIIIECTRA;
packpsiBath cMbich Ileproguueckoro 3akona JI. . MenzaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAaHUE: OMUCHIBATH U
XapakTepu3oBaTh TaOMM4HYI0 (GopMmy [lepHoandeckoil CHCTEMBI XHMHUYECKHX JJIEMEHTOB: pa3iiHyaTh IOHATUS
«rmaBHas noarpymnma (A-rpymnma)» u «mmobounas noarpymnma (b-rpyrmima)y, Manbie U OONbIIHe Mepruoabl, COOTHOCHUTH
0003HaUEHHS, KOTOPHIE UMEIOTCA B MEPUONNIECKON TaOIHUIlE, C YMCIOBBIMH XapaKTePUCTHKAMH CTPOSHHUS aTOMOB
XUMHYECKIX JJIEMEHTOB (COCTaB W 3apsij sapa, oOIiee Yrcio AJIEKTPOHOB W pacipeleNieHue WX 10 SJIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB W MIX COEIWHEHHH B Mpemenax MajbIxX
TIEPHO/IOB ¥ TIABHBIX MOATPYIII C YIETOM CTPOSHHS HX aTOMOB;
KJIACCU(UIIPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTAaHUYECKHE BEIIEeCTBA, XMMUUYECKHE PEeaKIHH (10 YUCITy U COCTAaBY
YYacTBYIOIIMX B PEAKIHH BEIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHUIO CTeleHeld OKWCIeHUS XHMHYECKUX
3JICMECHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIHME M CIeNUPUISCKHe XUMUYECKHE CBOWCTBA MPOCTHIX M CIOXHBIX BEIIECTB,
TTOITBEPIKas ONMMCAHNE TIPUMEpaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOINX XMMHYECKUX PEaKIIHiA;
COCTaBJIATh YPaBHEHUS OJIEKTPOIUTHIECKON NHUCCOLNMALMU KHCIOT, IIENOYeld W COJel, MOJMHBIE M COKpPAaIEHHbBIS
YpaBHEHUS PEAKINil HOHHOTO OOMEHa, YpaBHEHHS PEeaKIIHii, TOITBEPKAAFONINX CYIIIECTBOBAHUE T€HETHIECKOW CBSI3U
MEXK]Ty BEIECTBAMH Pa3IMYHBIX KJIACCOB;
PacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHHA TOCPEICTBOM COCTaBIEHHS DJICKTPOHHOTO
OanaHca dTUX PEeaKINi;
MIPOrHO3UPOBATh CBOWCTBA BEMIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH IPOTEKAHUS XUMHYECKUX
MIpeBpaIeHNH B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHTEIBHYIO MOJIKYJISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB, MACCOBYIO JIOII0 XUMHYECKOTO dJIEMEHTa
o ¢opmylie COeTMHEHUS, MACCOBYIO JIONIIO BEILIECTBA B PACTBOPE, MPOBOAUTEL PACUETHI M0 YPABHEHUIO XUMHUUYECKON
peakuuu;



coOMoAaTh MpaBUiIa IMOJB30BAHUS XMMHUYECKOH MOCyqod W JabopaTopHBIM O0OpYAOBaHHMEM, a TaKKe MpaBHIIa
oOpalieHusl ¢ BElECTBAMU B COOTBETCTBHH C MHCTPYKLMSIMHM IO BBITOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB
IO MOY4EHHIO U COOMPAHUIO ra3000pa3HbIX BELECTB (AMMUAKa U YIJIEKUCIIOro rasa);

MIPOBOJIUTH PEAKIUH, MTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PAa3JIMYHBIX BEIECTB: PACIIO3HABATH ONBITHBIM IIYTEM
XJopun-, OpoMuI-, HOAUA-, KapOoHat-, docdaT-, CUIHKAT-, CyIb(daT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS I HOHBI
M3Y4EHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPraHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAallMUd MBICIUTENBHOW JEATENIbHOCTH — aHalu3 W CHHTE3, CpaBHEeHHe, o0oOlieHue,
CHCTEMaTHU3alMIO, BBIABJICHUE MPUYMHHO-CIEACTBEHHBIX CBSA3EH — JUI1 M3yUEHHs CBOICTB BEUIECTB MU XMMHUYECKHX
peakuuii, ecTeCTBEHHO-Hay4HbIe METOJbl TMO3HAHWS — HaOJIONEHHE, W3MEpEHHe, MOJCITHPOBAHHUE, IKCIICPHUMEHT
(peanbHBI U MBICTICHHBIH).



TEMATHUYECKOE IIVTAHUPOBAHMUME
8 KVIACC

Ne HaumenoBanme pazaenoB u TeM

KoJaunuecTBO 4acoB

DuekTpoHHbIe (LM (POBLIE) 00pa3oBaTeIbHbIE

Kontpoabubie | IlpakTnyeckme
/
n/m | NpPoOrpaMmal Bceero paGoThi PaGOTHI pecypenbl
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
1.1 Xumust — BaxHa 061aCTE, eCTCCTBOSHANNA 1 5 2 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
MPAKTHYECKON JIEITEIHbHOCTH YeIOBEKa
1.2 BeriecTBa ¥ XUMHUYECKHE PEAKITUH 15 1 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3paen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKNX BelleCTB
2.1 Bo3nyx. Kucnopos. [Tonsitue 06 okcumaax 6 bubmmoreka [IOK https://m.edsoo.ru/7f41837c
2.2 Bogopoa.IToHsTre 0 KMCI0Tax U COISAX 8 1 bubmnorexa ITOK https://m.edso0.ru/7f41837¢
2.3 Boga. PactBopsl. [ToHsATHE 06 OCHOBAHMSIX 5 1 1 bubmunorexa ITOK https://m.edso0.ru/7f41837¢
2.4 Ocnosibie [IACCHT HEoprauHeckix 11 1 1 bubmuorexa ITOK https://m.edso0.ru/7f41837¢
COeMHEHNH
Hroro mo pazaeny 30

Pa3nen 3. [lepuoguyeckmii 3axon u Ilepuoanyeckas cucrema xumuueckux 3j1eMmenToB . U. MenaeneeBa. CTpoeHue aToOMOB. XUMHYeCKAasi CBSI3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE P€AKIINHU

ITepuoanueckuii 3axkoH u [lepuonnueckas

3.1 cHCTEMa XMMUYECKHX di1eMenToB JI. 1. 7 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHHe aToMa
3.2 Xumieckas CBish. OKMCIHTEHO- 8 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEIILHBIC PEAKIHH
HWroro 1o paszmeny 15 bubmuroreka [{OK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubaunoreka [{OK https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 5

I[NPOI'PAMME
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9 KJIACC

KoanuecTBO 4acoB

Ne HanMeHOBAHHE PA3IETIOB B TeM MPOrPAMMEL Kontposbnbre | Tlpaktiueckue JJleKTpoHHBIe (MU poBbIe) 00pa3oBaTeJbHbIE
n/n Bceero pecypcbl
padoThI padoThI
Paznen 1. BemecTBo u XuMn4yecKkue peakiuun
1.1 ggg%?f;pﬁgﬂzfﬁiﬂe SHATHI OCHOBHDIX 5 1 BuGmuorexa LIOK https://m.edso0.ru/7f41a636
1.2 OCHOBHj’ 1€ SAKOHOMEPHOCTH XHMHHCCKIX 4 bubmmoreka ITOK https://m.edso0o.ru/7f41a636
peaxiui
1.3 ?(Eiﬁg :fﬁ;:;:gi jicgggf;;y:; 8 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3zaen 2. HeMeTanabl M UX COeTUHEHHS
2.1 giﬁiif:}fi‘f&pigiiizP}“ﬁgigﬁ? 4 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTHKA XUMHUYECKUX
2.2 anementoB VIA-rpymmsl. Cepa u eé 6 bubmuorexa ITOK https://m.edso0.ru/7f41a636
COCJMHEHUS
OO6mast XapaKTepPUCTHKA XHMHYECKUX
2.3 sneMenToB VA-rpymmsl. A30T, hochop u ux 7 1 bubmuorexa ITOK https://m.edso0.ru/7f41a636
COCJMHEHUS
OO6mrast XapaKTepPUCTHKA XHMHYIECKUX
2.4 aneMeHToB IV A-rpymmbl. YTiaepon u KpeMHU# 1 8 1 2 bubmuorexa ITOK https://m.edsoo.ru/7f41a636
HX COCIUHEHHS
Utoro no pazueny 25
Paznen 3. Meta/iibl M HX COeIMHEHN S
3.1 OO011e CBOICTBA METAIIOB 4 Bbu6nuoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Baxxneiiinne MeTamibl B UX COSOUHEHUS 16 1 2 Bbu6nuoreka ITOK https://m.edsoo.ru/7f41a636
HWroro mo pazneny 20
Pazpnen 4. XuMus 4 OKpykaouias cpega
4.1 ‘ BeriecTBa 1 MaTepuabl B )H3HU YEIOBEKA 3 Bbu6nuoreka ITOK https://m.edso0o.ru/7f41a636
Htoro no pasaeny 3
PesepBHOE Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 4 7
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MNOYPOYHOE INVTAHUPOBAHUE

8 KUIIACC
K
Ne Tena vpoka OﬂnquTBquaCOB 1 Hara DJ1eKTPOHHbIE HH(PPOBBIE 00pa30BATEIbHbBIE
o/ yp Beero OHTPOJIbHbBIE PAKTHUCCKHE | ooy pecypebi
padoThI padoThI

1 TpezMer XuMmuH. Poitb XUMHH B KH3H 1 05.09 Bubmmoreka ITOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTBa

2 ITousiTie 0 METOAAX MO3HAHMS B XMMHHU 1 07.09 bubmmorexa ITOK https://m.edsoo.ru/ff0d227e
[paktnueckas padora Ne 1 «IIpaBuia

3 paboT! B 1ab0paTopuu 1 NPHEMEI 1 12.09 Bubmmoreka ITOK https://m.edsoo.ru/ff0d23dc
o0OparieHust ¢ J1abopaTOPHBIM
000pyI0BaHHEM)

4 Hucrsre BEIIECTBA 1 CMECH. Criocober 1 14.09 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d26ca
paseieHus cMecei
[paktudeckas padora Ne 2 «Pa3nenenue

5 cMeceit (Ha IprMepe OUYNCTKY ITOBAPEHHOM 1 19.09 bubmuorexa ITOK https://m.edsoo.ru/ff0d28¢c8
COJIH )»

6 ATOMBI ¥ MOJIEKYJTBI 1 21.09 bubmnorexa ITOK https://m.edsoo.ru/ff0d2a6c

7 XHUMUUCCKHC SIICMCHTEL 3HAKH (CHMBOITBL) 1 26.09 Bu6muoreka ITOK https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJICMEHTOB

8 ITpocTeie U CIOKHBIE BEIIECTBA 1 28.09 bubmunorexa ITOK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YICHHE 1 03.10 bubmmoreka [IOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xumudueckas popmyrna. BaneHTHOCTD 1 05.10 bubmuorexa ITOK https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHUYECKUX 3JICMEHTOB

11 OTHOCHTEIbHAs ATOMHAA MACCA. 1 10.10 BuGanorexa [IOK https://m.edsoo.ru/ff0d323c
OtHOCHTEIbHAS MOJICKYJISIpHAs Macca

12 Maccoast 1015 XMMUMECKOTO SIIEMEHTE B 1 12.10 BuGanorexa LIOK https://m.edsoo.ru/ff0d350c
COCTMHEHUHT

13 ﬁ;’ff:e"‘” seuectsa. Mons. Morspras 1 17.10 BuGnorexa IIOK https://m.edsoo.ru/f0d5230

14 DH3HMHECKUE M XUMUUCCKHE BICHH. 1 19.10 bubmuorexa IJOK https://m.edsoo.ru/ff0d37fa

Xumuueckas peaKnurs
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15

[Ipu3Haku 1 ycnoBUs MPOTEKaHUS
XUMHYECKUX PEaKIMi

24.10

bubmuorexa ITOK https://m.edsoo.ru/ff0d3a16

16

3aK0H COXpaHEHUsI MacChl BEIIECTB.
XHUMHYECKUE YPABHEHHUSI

26.10

bubmuorexa [TOK https://m.edsoo.ru/ff0d3b88

17

BrlunciieHns KOMM4EeCTBA, MACCHI BEILIECTBA
110 YPaBHEHHUSIM XUMUYECKUX PEAKIIUI

07.11

bubmuorexa [TOK https://m.edsoo.ru/ff0d5708

18

Knaccudukaiys XuMHUIECKUX PeaKIIHi
(coenuHeHus1, pa3IoXKeHUS, 3aMEIICHUS,
oOMeHa)

09.11

bubmunorexa ITOK https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMOHOCOB — y4€HBIIi-
sHimknoneauct. O0o0Ienne u
cucTeMaTH3anusI 3HaHUHU

14.11

bubmuorexa ITOK https://m.edsoo.ru/ff0d40c4

20

KontponbeHas padora Nel o Teme
«BemiecTBa M XUMHUYECKUE PEAKLIUN

16.11

bubmuorexa ITOK https://m.edsoo.ru/ff0d4290

21

Boznyx — cmecs razoB. CoctaB Bo3ayxa.
Kucnopog — sieMeHT u npocToe
BeecTBo. O30H

21.11

Bubmmoreka ITOK https://m.edsoo.ru/ff0d448e

22

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
KHCIIopoaa (Peakiiuyi OKUCIICHHUSI, TOPEHUE).
ITonstue 00 okcumax

23.11

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4614

23

Crioco0b! TOTy4eHusT KHUCIOPOaa B
1a00paToOpUN U NPOMBILIUIEHHOCTH.
IIpumenenue kuciopoaa

28.11

Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d497a

24

TemnoBoit 3 (HeKT XUMUUECKOW peaKIInH,
MOHSATHE O TEPMOXUMHUYCCKOM YPABHEHUH,
9K30- ¥ SHJOTEPMUYECKUX PEAKIUIX

30.11

Bubnuoreka ITOK https://m.edsoo.ru/ff0d4790

25

Tommuso (HedTh, yroiasr u MeTaH).
3arpsi3HEHNE BO3IyXa, CIIOCOOBI €ro
IPEeOTBPAIICHHUS

05.12

Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d4c4a

26

[IpaxTudaeckas padora Ne 3 mo Teme
«[Tomy4yenue u cobupanue KuciIoOposa,
H3Yy4YEHHE €0 CBOHCTB

07.12

bubmuoreka IJOK https://m.edsoo.ru/ff0d4ae2

27

Bonopon — aneMeHT 1 pocToe BEIIECTBO.
Haxoxaenue B mpupone

12.12

bubmuorexa [{OK https://m.edsoo.ru/ff0d4dd0

28

DU3NYECKHE M XUMHUYSCKHE CBOMCTBA

14.12

bubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0
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BOgOpoOaa. HpI/IMeHeHI/IC BOAOpOaa

29 TToHsATHE O KACIIOTAX U CONAX 19.12 bubmuorexa [TOK https://m.edsoo.ru/ff0d50d2

30 | Cmocobe motyuciis Bo0poaa B 21.12 Bu6morexa LJOK https://m.edsoo.ru/ffod4ddo
J1a00paToOpUu
[paktudeckas padora Ne 4 o Teme

31 «[Tonydyenne u codupanue BOAOpoOa, 26.12 bubmuorexa ITOK https://m.edsoo.ru/ff0d4f42
HU3yYEHHE €TO CBOMCTB

32 MousipHblit 00bEM ra30B. 3aKoH ABOraipo 28.12 bubnumoreka LIOK https://m.edsoo.ru/ff0d542e
Brruncienust 00n8Ma, KOJIMUECTBA

33 BEII[ECTBA ra3a M0 ero H3BECTHOMY 09.01 bubnuorexa LIOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WIH O0BEMY
Boruncienust 006EMOB ra30B 10

34 YpaBHEHHIO PEAKIMK Ha OCHOBE 3aKOHA 11.01 bubmuorexa ITOK https://m.edsoo.ru/ff0d5708
00BbEMHBIX OTHOIIIEHUI Ta30B

35 DuU3NYECKHE U XUMUYECKUE CBOMCTBA BOZBI 16.01 bubmunorexa ITOK https://m.edsoo.ru/ff0d587a

36 Cocras ocnosanmit. TTonarue 06 18.01 Bu6muoreka ITOK https://m.edsoo.ru/ff0d59e2
MHIUKATOPax
Bona kak pactBoputens. HachliiieHHble U

37 HEHaCBIIIEHHBIE paCTBOPEL. MaccoBast T0JIs 23.01 bubmuorexa ITOK https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
[Ipaktrueckas padora Ne 5 mo Teme

38 «HmeTf)BHeIume PacTBOPOB € 25.01 bubmmoreka LIOK https://m.edsoo.ru/ff0d5eba
onpenenéHHoNl MacCoBO# oITei
pacTBOPEHHOIO BELIECTBAY

39 | [Kowrpomsnas pabora Ne2 mo Teme 30.01 Buborexa LIOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopon. Boga»

40 Oxonpi: cocTas, KiaccnpuKams, 01.02 Bbubnuoreka ITOK https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
[Tony4yenue u XuMHU4YecKue CBOMCTBA

41 KUCIIOTHBIX, OCHOBHBIX M aM()OTEpHBIX 06.02 bubmmoreka LIOK https://m.edsoo.ru/ff0d664e
OKCH/JIOB

42 OcHoBanus: COCTaB, KIACCHUKALMA, 08.02 Bubnuoreka ITOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 [MonyveHue U XMMHUYECKHE CBOMCTBA 13.02 Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d67ca
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OCHOBaHMUI1

Kucnorsr: COCTaB, K.]'IaCCI/I(bI/IKaIII/Iﬂ,

44 15.02 bubmmoreka ITOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 Knp?fﬂy;eme 1 XHMITHECKHE CBOCTRA 20.02 bubmmoreka ITOK https://m.edsoo.ru/ffOdfee2

46 Conn (cpenHie): HOMEHKIIATYPa, CNIOCO0b! 22.02 Bu6muorexa LIOK https://m.edso0.ru/00ad9474
IMOJIy4CHU S, XUMHUUYCCKHNE CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue

47 KCTICPHMCHTATIBHBIX 32121 TIO TEME 27.02 bubmmoreka ITOK https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHUX
COCTTMHEHU

48 T'enernieckas cBAsb MEXLy iaccamu 01.03 Bbubmmoreka ITOK https://m.edsoo.ru/00ad9a50
HCOPraHMn4CeCKUX COCAMHCHNU

49 O0001IEeHNE ¥ CUCTEMATH3ALMS 3HAHUMN 06.03 bubmunorexa ITOK https://m.edsoo.ru/00ad9ch?2
Kontponpsnas padora Ne3 mo Teme

50 "OCHOBHBIE KJIACChI HEOPTaHMYECKUX 13.03 bubmuorexa ITOK https://m.edsoo.ru/00ad9ela
coemuHeHU"
IepBBIe TOMBITKH KITACCH(DUKAITIH

51 XUMHYECKHX dyieMenToB. ITonsrue o 15.03 Bbubmuoreka ITOK https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX DIIEMEHTOB
ITepuoanueckuii 3axkoH u [lepuonnueckas

52 cHCTEMa XMMUYECKHX diieMenToB JI. 1. 20.03 bubmmoreka ITOK https://m.edsoo.ru/00ada52¢
MenneneeBa

53 [Tepropl, TPYIIIbI, MOATPYIIIIHI 03.04 bubmmoreka ITOK https://m.edsoo.ru/00ada52¢

54 Crpocrie aTomMoB. COCTAB ATOMHBIX S1CP. 05.04 Bbu6nnoreka ITOK https://m.edsoo.ru/00ada342
N3otornbl
CTpoeHue 3JIEKTPOHHBIX 000J0Y€EK aTOMOB

55 anemenToB [lepromuueckoii cucremsr 1. 1. 10.04 bubnnoreka ITOK https://m.edsoo.ru/00ada6bc
MeHnneneeBa
XapakTepucTUKa XHMUIECKOTO dJIEMEHTa

56 o ero nojaoxeHuto B [lepuomuueckoi 12.04 bubmnoreka ITOK https://m.edsoo.ru/00ada824
cucteme J[. 1. MenneneeBa
3nauenue [leproanuecKoro 3akoHa Juist

57 pa3BUTHS HAyKH U npakTukd. [1. U. 17.04 bubmoreka LIOK https://m.edsoo.ru/00ada96e

MenneneeB — y4éHbli, Iearor u
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rpaxJ1aHrH

DIEKTPOOTPUIIATEIEHOCTH ATOMOB

58 1 19.04 bubmoreka ITOK https://m.edsoo.ru/00adaab8
XUMHNYCCKUX 3JICMCHTOB

59 Honnast XMHYECKas! CBSI3b 1 24.04 bubmmorexa ITOK https://m.edsoo.ru/00adac34

60 KoBasieHTHas1 ojsipHasi XUMUYECKasi CBS3b 1 26.04 bubnuorexa LIOK https://m.edsoo.ru/00adaab8

61 i‘;ﬁne}’ma” HETOILIPHAA XHMITIECKas 1 03.05 Bu6muorexa LIOK https://m.edsoo.ru/00adaah9

62 CTerneHs OKUCIIEHHUS 1 08.05 bubmmoreka ITOK https://m.edsoo.ru/00adae28

63 F?;T{;J;H;eﬂwo'lgOCCTaHOBHTem’HHe 1 10.05 bubmmoreka ITOK https://m.edsoo.ru/00adb076

64 OKHUCITUTENN W BOCCTAHOBUTEIH 1 15.05 bubmunorexa ITOK https://m.edsoo.ru/00adb076

65 KonrposkHasi pabora Ned 1o Teme 1 17.05 bubmmoreka ITOK https://m.edsoo.ru/00adb486
«Ctpoenmne atomMa. XUMHIECKasI CBSI3b)»

66 PesepBHEIi ypok. 06065116“6 " 1 22.05 Bbubmmoreka ITOK https://m.edsoo.ru/00adb33c
CUcreMaTunialsa 3HaHU N

67 PesepHbili ypok. OGOGfueHne 1 1 24.05 bubmmoreka ITOK https://m.edsoo.ru/00ad9ch?2
cucreMatu3anuvda 3HaHUH

68 PesepHbili ypok. O606P16Hm 1 1 bubmuorexa ITOK https://m.edsoo.ru/ff0d61c6
cucreMaTtu3anuvda 3HaHUH
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9 KJIACC

KoJaunuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIe UG POBbIe 00pa3oBaTebHbIE
o/ Tema ypoka Beero Kontpoabnbie | IIpakTnueckme W3yuenust pecypebi
padoThI padoThbI

IIepuonuyecknii 3aKoH.

1 [Tepuonrueckasi cUCTEMa XUMHUYECKUX 1 03.09 bubnuorexa LIOK https://m.edsoo.ru/00adb59e
anemenToB J[. 1. Menneneera
3aKOHOMEPHOCTH B U3MEHECHUHU

2 CBOMCTB XMMHYECKHMX DIIEMEHTOB 1 07.09 bubmmoreka ITOK https://m.edsoo.ru/00adb6b6
HIEPBBIX TPEX NEPUOOB

3 Knacenuicais u Homenkiatypa 1 10.09 bubmuoreka [IOK https://m.edsoo.ru/00adb7e2
HCOPraHM4CCKNX BEIICCTB

4 Brpt xumirdeckor CBASH M THIIBT 1 14.09 Bubmuoreka ITOK https://m.edsoo.ru/00adbac6
KPHUCTATNIMYCCKUX PEHICTOK
Kontponbshas padora Nel o Teme

5 «[loBTOpeHME U yriIyOJIeHUE 3HAHUI 1 1 17.09
OCHOBHBIX pa3JIelioB Kypca 8 Kimaccay

6 Kaaccupurauus Xummaeckux peaxipii 1 21.09 bubmmoreka ITOK https://m.edsoo.ru/00adbch0
10 Pa3IMYHBIM MTPU3HAKAM
IToHsaTHE O CKOPOCTH XUMHUUECKOU

7 peakuuu. [TOHATHE O TOMOT€HHBIX U 1 24.09 bubmuorexa ITOK https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEaKIHsIX
[lonATHE O XMMHIYECKOM PaBHOBECHH.

8 Paxropel, BIAMAIOIINE fa CKOPOCTH 1 28.09 bubmuorexa ITOK https://m.edsoo.ru/00adc28¢
XUMHUYECKON PEaKINy U TIOJI0KEHHE
XIUMHYECKOT0 PaBHOBECHS

9 OKHCIHTENbRO-BOCCTAHOBHTEILHAIC 1 01.10 Bbu6nuoreka ITOK https://m.edsoo.ru/00adcade
peaxImn
Teopus 31EKTPONUTHIECKON

10 nucconuanuy. CUIbHBIE U clia0ble 1 05.10 Bbubnnoreka ITOK https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI

11 VoHHbIe ypaBHEHUS peaKIii 1 08.10 bubmnoreka LIOK https://m.edsoo.ru/00add448

12 XHUMUUCCKHE CBOHCTBA KHCIOT U 1 12.10 Bu6muoreka L{OK https:/m.edsoo.ru/00add5ds
OCHOBaHUI1 B CBETE MPEJICTaBICHUN 00
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SHGKTPOHI/ITHIIGCKOI;'I JHUCCoalnumu

13

XuMH4ecKkre CBOMCTBA COJIEH B CBETE
MPEICTABJICHUH 00
3IIEKTPOJIMTUYECKON JUCCOIUAIINUI

15.10

bubmunorexa [TOK https://m.edsoo.ru/00add8b2

14

ITonarue o rugponuse conen

19.10

bubmuorexa [TOK https://m.edsoo.ru/00add9d4

15

O000111eHrE U CUCTEMATU3ALINAS
3HAaHUU

22.10

bubmuorexa [TOK https://m.edsoo.ru/00addd12

16

[paktuyeckas padora Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a49»

26.10

bubmmorexa ITOK https://m.edsoo.ru/00addbfa

17

KontponbHas padora Ne2 o teme
«QNEKTPONUTHYECKAS] TUCCOITUAITHS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

09.11

bubmuorexa ITOK https://m.edsoo.ru/00addecO

18

OO1ast XapaKTepUCTHKA TaJlOTeHOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
XJiopa

1211

bubmuorexa ITOK https://m.edsoo.ru/00addfe2

19

XnopoBopopoa. ConsgHas KUCIoTa,
XMMHUYECKHE CBOICTBA, MOITy4YCHHUE,
IIpUMEHECHUE

16.11

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

20

[pakTudeckas pabora Ne 2 o reme
«ITony4yenue constHON KUCIOTHI,
n3y4yeHue e€ CBOMCTB»

19.11

Bbubmuoreka ITOK https://m.edsoo.ru/00ade348

21

Beruucnenus no ypaBHEHHUsIM
XUMAYCSCKUX PEAKIUi, €CIIH OJTUH U3
peareHToB JaH B N30BITKE

23.11

bubmmoreka ITOK https://m.edsoo.ru/00ade488

22

OO6mrast XapaKTepPUCTHKA DIIEMCHTOB
VIA-rpynmsr

26.11

Bbubmmoreka ITOK https://m.edsoo.ru/00ade64a

23

ANoTportHble MOTU(UKAIINN CEPHI.
Haxoxaenue ceprl U €€ coeIMHEHU B
npupoae. XUMHUYECKHE CBOMCTBA CEPhI

30.11

Bbu6muoreka ITOK https://m.edsoo.ru/00ade64a

24

CepoBonopon, cTpoeHne, hu3ndeckue
Y XMMHUYECKHE CBOMCTBA

03.12

bubmuorexa [{OK https://m.edsoo.ru/00ade802

25

Oxcupp! cepsl. CepHas KHCIIOTa,
(u3nvecKre 1 XUMHUYECKHE CBOICTBA,
MIpUMEHEHHE

07.12

bubmuoreka ITOK https://m.edsoo.ru/00adea28

26

XuMuueckue PpCaKknuu, JICKAIIUC B

10.12

bubmuoreka [TOK https://m.edsoo.ru/00adec8a
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OCHOBE IPOMBIIIIEHHOTO crIoco0a
MIOJIY4CHHUS CEPHOUM KUCIOTHL.
XUMHUYECKOE 3arpA3HEHUE
OKpY’Kalollen cpeibl COETMHEHUSIMU
cepbl

27

Brruncienue MmaccoBoM JI0JIM BEIXOOa
MPOAYKTa PEAKLINHI

14.12

bubmuorexa [TOK https://m.edsoo.ru/00adec8a

28

OO11as XxapaKTepUCTHKA DIIEMEHTOB
VA-rpynmsl. A30T, pacripocTpaHeHHe
B IIpupojie, pu3nyeckue U XUMUYEeCKUe
CBOIICTBA

17.12

bubmuorexa ITOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero GU3NIECKre U
XUMHUYECKUE CBOWCTBA, MTOMYYCHUE U
MpUMEHEHUE

21.12

bubmuorexa ITOK https://m.edsoo.ru/00adf004

30

[paktudeckas padora Ne 3 o Teme
«[TonyueHne aMMuaKa, U3y4eHHe ero
CBOWCTB»

24.12

bubmunorexa ITOK https://m.edsoo.ru/00adf180

31

A30THas KUCII0Ta, € QU3HUCCKUE U
XUMHUYECKHE CBOMCTBA

28.12

Bbubmuoreka ITOK https://m.edsoo.ru/00adf306

32

Hcnonb30BaHMEe HUTPATOB U COJIEN
aMMOHHS B Ka4eCTBE MIHEPAIbHBIX
ynobperuii. XUMHUYIeCKoe 3arpsi3HeHe
OKPY’KaIOIIEeH Cpelbl COeTNHEHISIMH
azora

11.01

bubmuoreka ITOK https://m.edsoo.ru/00adf518

33

®dochop. Oxcun pochopa (V) u
(dhocdopHast kucinora, GU3NIECKUES U
XUMHUYECKUE CBOWCTBA, MOTYICHHE

14.01

Bbubmuoreka ITOK https://m.edsoo.ru/00adf68a

34

Hcnonr3oBanue pocdaTtoB B kauecTBe
MUHEPAJIbHBIX yI00pEHUH.
3arps3HeHue NPUPOJHON Cpenbl
tdhocharamu

18.01

Bbubmuoreka ITOK https://m.edsoo.ru/00adfc20

35

VYrnepon, pacnpocTpaHeHUE B
pupoie, PU3nIecKne 1 XUMIUIECKUE
CBOMCTBA

21.01

bubmuorexa I{OK https://m.edsoo.ru/00adfd9c

36

Oxcupbl yriepona, ux pusndeckue u

25.01

bubmuoreka ITOK https://m.edsoo.ru/00adfebe
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XHUMHYECKHE CBOMCTBA.
DKoJIOrHYecKue MPoOIeMEbI, CBSI3aHHbBIE
¢ okcuzioM yraepona (1V)

37

YronsHasg KuciaoTa 1 €€ Colu

28.01

bubmuorexa ITOK https://m.edsoo.ru/00ae006¢

38

[Ipaktuyeckas padora Ne 4 o Teme
"[TomyueHune yriaeKucioro rasa.
KauecTBennas peaxiust Ha KapOOHAT-
noH"

01.02

bubmuorexa ITOK https://m.edsoo.ru/00ae027e

39

[TepBoHavanbHbBIE MTOHATHS 00
OpraHM4YeCKUX BEUIECTBAX KaK O
COEIMHEHUAX YTIIepoia

4.02

bubmuorexa ITOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coeuHeHust

8.02

bubmnorexa ITOK https://m.edsoo.ru/00ae080a

41

[paktudeckas padora Ne 5. Perenue
9KCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeME
«Baxaelmme HeMeTallIBl U UX
COEMHEH S

11.02

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

42

KontponsHas pabora Ne3 mo teme
«BaxxHelmme HeMeTaIbl U UX
COEIMHEHMS

15.02

Bbubmmoreka ITOK https://m.edsoo.ru/00ae0el8

43

OO6mast XapaKTepPUCTHKA XHMHYECKAX
3JIEMEHTOB — METAJIJIOB.
Merannnueckas CBsI3b U
MeTaJUTHYecKas KpUCcTaJuTmdecKast
pemérka. Pu3nvecKkue CBOMCTBA
METaJIOB

18.02

Bbubmuoreka ITOK https://m.edsoo.ru/00ae103e

44

XHUMHUYECKHE CBOMCTBA METAJIIOB.
DNIEKTPOXUMUYECKUN PsI HAPSXKEHUU
METaJJIOB

22.02

Bbubnnoreka ITOK https://m.edso00.ru/00ael156

45

O61mme crrocoOb! MOTy4YeHNs
mertaiuioB. CrnaBel. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIHA,
€CIIH OJIH U3 PEarcHTOB COJEPKUT
MIPUMECH

25.02

bubmuorexa ITOK https://m.edsoo.ru/00ae1156

46

IlonsTHe o KOppO3uHn MCTAJIJIOB

01.03

bubmuorexa ITOK https://m.edsoo.ru/00ael278

47

[IenouHbIe METAIIIBI

04.03

bubmuoreka ITOK https://m.edsoo.ru/00ael4b2
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OKCI/IIH)I U TUAPOKCUIBI HATPUA U

48 B 1 11.03 bubmmoreka ITOK https://m.edsoo.ru/00ael4b2
49 menoqlfmeMeﬂbHuHe METaJLIRL = 1 15.03 bubmoreka ITOK https://m.edsoo.ru/00ael5e8
KaJIbIIMH U Maronuu
50 Baxueiine coenuHeHns KalbLns 1 18.03 bubmoreka ITOK https://m.edsoo.ru/00ael5e8
51 O606HuleHHe M CHCTEMaTH3aIIMs 1 03.04
3HAHUHN
52 ;Iii;i(;f;oﬂm u criocodu! o8 1 05.04 bubnuoreka LIOK https://m.edsoo.ru/00ae1886
[paktuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOIBI €€ 1 08.04 Bbubmmoreka ITOK https://m.edsoo.ru/00aelae8
ycrpaHeHus"
54 ATOMUHMIH 1 12.04 bubmuorexa ITOK https://m.edsoo.ru/00aelc64
55 AmdotepHbie cBoiiCTBa OKCHA M 1 15.04 Bubmmoreka ITOK https://m.edsoo.ru/00aelc64
THAPOKCHIA
56 Keneszo 1 19.04 bubmunorexa ITOK https://m.edsoo.ru/00aeld86
57 OKCHIEL, THIPOKCH/IBT M COH Kenesa 1 22.04 bubmuorexa ITOK https://m.edsoo.ru/00ae35e6
(1) u xemnesa (I11)
OO0001TIeHIE B CHCTEMATH3AITHS
58 - 1 26.04
[Ipaktrueckas padora Ne 7. Pemenne
59 PKCHICPHMCHTATBHBIX 33712t MO TEME 1 29.04 bubmmoreka ITOK https://m.edsoo.ru/00ae3de8
«BakHe#i1ne MeTajIbl B UX
COCIMHEHUSD)
Beruucnenus no ypaBHEHHUsIM
XUMHAYECKUX PEAKIUi, eCIIH OTUH U3
60 PCArcHTOB JIaH B M30BITKC HIIH 1 03.05 Bu6moreka [TOK https://m.edso0o.ru/00ae1750
COJICPXKUT MpUMecH. BbraucieHus
MAcCCOBO¥ JIOJTH BBIXOJIA MPOAYKTA
peaknuu
61 O606HvleHI/Ie U CUCTEMATH3aIUA 1 06.05
3HAHUH
KonTtponbenas padora Ne4 o Teme
62 «BakHeHIIre MeTaIbl U X 1 10.05

COCAMHCHU
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BemectBa u Matepualibl B

63 . 1 13.05 bubmmoreka ITOK https://m.edsoo.ru/00ae3f50
IIOBCCAHCBHOU KMU3HU YCIIOBCKA

64 XHMHqGCKoeVSarp’BHeHHe 1 17.05 bubmoreka ITOK https://m.edsoo.ru/00ae4270
OKPYXKaOILIEH Cpenbl

65 Poxtb xumuu B perierun 1 20.05 bubmuorexa I{OK https://m.edsoo.ru/00ae4270
9KOJIOTHYECKHX MPOOIIeM

66 Peseprbili ypok. O6O6fueHHe 1 1 24.05 bubmmoreka ITOK https://m.edsoo.ru/00ae0dOa
cucreMarumnsalsa 3HaHU N

67 Pescpeibiii ypox. OGOGfHeHHe 1 1 Bbubmmoreka ITOK https://m.edsoo.ru/00adb33c
CcucreMarumnialsda 3HaHU N

68 PesepBHELit ypok. OGOGfueHHe " 1 Bbu6anoreka IIOK https://m.edsoo.ru/00ad9ch2
CUcreMaTunialsda 3HaHU N
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus, 8 kinace/ Pymsurtuc I'.E., ®enpaman @.I., AkinonepHoe o0mecTBo «M31aTenbcTBo
«IIpocsemenne»
» Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman O.I'., AkiinonepHoe oomiecTBo «M31aTenbeTBo

«IIpocsemenue»

METOIAUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJISA
Xumus : ypoku B 8 kiacce : mocobue st yuurens /H. H. Tapa

Xumus. Ypoku B 9 kiacce : nmocoodue aius yuurens /H. H. Tapa

HMUPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



