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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWU K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OcHOBe (enmepanpHOil pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yICOHOTo IpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH CTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
MpeaIMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTpUBAECT PACHpPEICICHUE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE TIO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XHUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE 1IeJIed U3yYEHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aromierocsi, ero MpeACTaBICHUM O MaTEePUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTparOT (POpPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JesATENbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOIIUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHne 00YUaAIOIINXCSI.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUM OOECIEUYMBAIOTCA CIEHM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYEeCKON XUMUH.

CrtpykTypa coiepkaHusi MpOrpaMMbl IO XUMHUHU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHHUE CKJIAJbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

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

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKOW JMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBICUYECHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX aroluid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHusl ¢ BEIIEeCTBAMHU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHE HHTEIJIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOYy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
o0ydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmEeld QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUSA W OMbBIT, MOJYYEHHBIE MPU H3YUECHHUH
XUMUH, TPUMEHATh HMX MPU PEIIEHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAarOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALlMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JaJbHEWUIIETO
oOyueHus.

OOmee 4uCIO 4YacoB, OTBEACHHBIX I HW3YYEHUS XHMHM HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEIOBEKA. XMMHS B CHCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MPU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOMW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(bu3MUecKuX CBOMCTB 00pa3sOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pa3joKeHHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3aumMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YE€HHUE CIOCOOOB pa3lesieHHs CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHWs MAacChl, CO3/JaHHE MOJIEIel MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxHeliue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpocroe
BelecTBo. Haxoknenue kucimopoaa B TpupoAe, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ilpumenenue xuciopoga. CrnocoObl



MOJIyYeHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIHas MOU(pUKALNS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojip M METaH. 3arpsA3HCHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CIOsI.

Bopopon — anemMeHT um mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacehlllieHHble M HEHACBIIIEHHbIE PAacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJI€e U B KU3HU 4elloBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyroinue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnii. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHUE COCPKaHUS KUCIOpOAa B BO3AYyX€, MOTYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOAa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpEeKpalieHusi TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE PpPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KaibllueM) (BO3MOXHO HCIOJb30BaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOUYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUuil HEUTpaln3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCOMHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKHUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM()OTEpHBIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. Ou3ndeckuil CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB IEpUOAA U
TPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Iepunonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproandeckor CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TMOJIIpHAsT YW HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHusA.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IEJIOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHHE KaK OOIIHUX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckunii 3axoH. Ilepuoandeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLU U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMUYHbIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX IJIEMEHTOB, IO 0OpPaTUMOCTH, O
y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuze. [lonaTne o xumuueckoM paBHoBecuu. DakTopshl,
BIIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkiuu. CocraBiieHue ypaBHECHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0bIe€ 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpallI€HHbIE HWOHHBIE YypaBHEHUsA peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCI[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOLUMALMU KHUCIOT, IIEJI0YE U COJeHr
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrOo  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOECHHOCTH CTPOCHHsI aTOMOB,
XapakTepHbIEe CTENEeHU oKuciieHus. CTpoeHrne U (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlme XJIopuabl U UX
HaXOXJCHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruernuduyeckue). XHUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCNUHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COECIMHEHHSIMU cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B nmpupone. AMMHAK, ero
dusznyecKkrue u XMMHUUECKUE CBOMCTBA, MoyueHue U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKhe M XUMHUUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOuBbl U BonoéMoB). docdop,
altoTponHeie Moaudukammu (ochopa, GuU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonas3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3NYECKUE U XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUuEe MpOOJEMBbl, CBSA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHUE CBOMCTBA,
noJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBoJax — U ux
poJii B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEJIMHEHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCJUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIiu Ha Cybdar-
WOH W HaOJIOJIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3laMu a30THBIX U (HochOpHBIX yaoOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUYCHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aMMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHUJIEOMATEPHUAIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mmast XxapakTepUCTHKAa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHU MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne 1mEenoYHbIX METANIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbpHblE METAUIBI MarHMidi M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NIpupoje. PU3NUEeCKUEe U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. BaxuHelmive coequHeHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTToMUHUN: TI0J10’)keHUE B [leproandeckoi cCUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIcHUE B mnpupoaec. DuznMyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkemesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeEe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUAJIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KUIbLHSA, aJFOMUHUS, [IUHKA, KEJIe3a
(IT) u xenesza (I1I), meau (I1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJIJIbl U UX COCIMHCHUSD.

XUMHA M OKPYKAIOLIAS cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKM3HM uelioBeka. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomled cpeabl (MpeaeibHas T0ImyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesrwcnpeomemmnuwie céasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPU HM3YyUYEHWHM XHMHH B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYWHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTLIUBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOI0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWJIAX MEXKIUYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3a]ay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIyYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMM, CIIPABOYHOMU



JUTEPATypOi, MOOCTYHNHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui  OE30MAaCHOCTH TpU  OOpaleHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEAbHOU KU3HH;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHON npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COONIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalUsX,
YTPOXKAKOLINX 3I0POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHblEe TMOHATUS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (PopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHHPOBAHUIO U OCYIIECTBICHUIO YUeOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh WX XapaKTepHBIC
MPU3HAKKW, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSIMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKHUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUUECKHUE PacCyXIeHUs (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCe TMO3HAHMS TMOHATUS (IIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIECNIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTAa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aa4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUM;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJI0M IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHEeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



yMEHHE TPUMEHATh Pa3InYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJNIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEIOBATENBCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eCTBHA:

yMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (OPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OMbITa,
nabopaTopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHbBIC YHMBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3YyJIbTAaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbIE€ 3HAHMS, YMEHUS M CHOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kjiacce nmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAUs peakui: peakiuu
COCIVHEHUSA, PEaKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJSIpHAsk KOBAJICHTHAsI CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(mporeHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa XuMHYeckux diemeHToB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YHCIIO JISKTPOHOB
U PacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICTUTEIBHON EATCILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICITUPOBAHHE, JKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClieloBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIoN U
7abopaToOpHBIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYEHUI0O W COOUPAHHIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJIEW paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakMmyc, heHondTaiend, METUIIOPAHK U JPYTHUe).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInueckas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeHeiabHO IOMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHU XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIacCy CO€IMHEHHM 1o (dopmysiaM, BUA XHUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX HJIEMEHTOB:
pasznuyaTh MOHATUSA «rJaBHag noArpymmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUMYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrmpefielieHue HMX MO0 DJIGKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOJIOB M TIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o ¢dopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOnoaTh  MpaBWja  MOJb30BaHWA  XHMHYECKOW  MOCyIo |
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa M YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OpOMU/I-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosnvecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
n/n TeM MPOrpaMmbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuorexa [IOK
IPAKTUYECKOH JIEATEIBLHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Boznyx. Kucnopoa. [Tonsitue 6 bubmuotexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonsitue o kucnorax g 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ilepronnueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 bubnuoreka LIOK
XUMHUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorera OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bu6mmoteka [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIMALIUS. 2 1 1 bubmmorexa [JOK
) XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJ1JIbI M HX COeIMHEHHS
)1 OO0m1as XxapakTepruCcTUKa XUMHUECKUX 4 | bubnuoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croiicTBa METIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB DIeKTPOHHBIE
e Jdara uzydyenus mHGbpoBbIE
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bceero 0o0pa3oBaTeIbHbI
padoThI padoThI
e pecypchl
8A 8b
05.09.202 | 05.09.202  bubGnuoreka IIOK
IIpenmer xumuu. Posb xumuu B
1 1 3 3 https://m.edsoo.ru/ff
JKA3HU 4yesoBeka. Tena u BemecTna
0d210c¢
07.09.202 | 07.09.202  bubGnuoreka IIOK
[TonsiTHE O METOAX TTO3HAHUS B
2 UL 1 3 3 https://m.edsoo.ru/ff
0d227e
[Tpaktrueckas padota Ne 1 12.09.202 | 12.09.202
bu6mmoreka [JOK
«IIpaBuna paboTsl B 1a00paTopuu u 3 3
3 HOHEMEL OB DALLCHIA ¢ 1 1 https://m.edsoo.ru/ff
Y parl 0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
14.09.202 | 14.09.202 bu6mmoreka [IOK
YucThle BEeIECTBA U CMECH.
4 CriocoBLl haseleHis eMecei 1 3 3 https://m.edsoo.ru/ff
pasna 0d26ca
[IpaxTuyeckas padora Ne 2 19.09.202 | 19.09.202  Bu6nuoreka LIOK
5 «Pa3znenenue cmeceii (Ha mpumepe 1 1 3 3 https://m.edsoo.ru/ff
OYMCTKHU TTOBAPCHHOM COJIH )» 0d28c8
21.09.202 | 21.09.202  bubauoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 3 3 https://m.edsoo.ru/ff
0d2a6¢
26.09.202 | 26.09.202 bubmuoreka [JOK
XUMHUYECKUE AIIEMEHTHI. 3HAKU
7 1 3 3 https://m.edsoo.ru/ff

(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB

0d2be8



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

28.09.202 | 28.09.202 bubmuoreka [JOK
8 IIpocTsle U COKHBIE BELIECTBA 3 3 https://m.edsoo.ru/ff
0d2a6c
03.10.202 | 03.10.202  Bbubmauoreka I[JOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 3 3 https://m.edsoo.ru/ff
0d2d50
3aK0OH OCTOSIHCTBA COCTaBa 05.10.202 | 05.10.202
bubmuoreka [JOK
BEIIeCTB. XUMUYECKasi (opMyIa. 3 3
10 https://m.edsoo.ru/ff
BaneHTHOCTD aTOMOB XMMHYECKUX
0d2eae
AJIEMEHTOB
OtHocUTENbHAs aTOMHAs Macca. 10.10.202 | 10.10.202 bu6mmorexa [IOK
11 OTtHOCUTENBHAS MOJIEKYJISIpHAs 3 3 https://m.edsoo.ru/ff
macca 0d323¢
MaccOBas 105 XHMIIECKOro 12.10.202 | 12.10.202  bu6muoteka [{JOK
Bast
12 g 3 3 https://m.edsoo.ru/ff
AJIEMEHTa B COCIMHEHUN 0d350¢
17.10.202 | 17.10.202 bu6mmoreka [IOK
KonuuectBo BemecTBa. Modb.
13 M 3 3 https://m.edsoo.ru/ff
oJIIpHas Macca 0d5230
19.10.202 | 19.10.202 bu6mmoreka [IOK
du3nyecKre 1 XUMHUYECKUe
14 x 3 3 https://m.edsoo.ru/ff
sABIEHUsI. XUMHUUECKast PeaKIus 0d37fa
II CIIOBHS IIDOTEKAHMUS 24.10.202 | 24.10.202  buommoteka [IOK
W3HAKU U
15 P y . P 3 3 https://m.edsoo.ru/ff
XUMHUYECKHUX PEeaKITHii 0d3al6
26.10.202 | 26.10.202  bubauoreka [JOK
3aKOH COXpaHEeHHsI MacChl BEILIECTB.
16 X 3 3 https://m.edsoo.ru/ff
WMUYECKHE YPaBHEHUS 0d3bs3
07.11.202 | 07.11.202 bu6mmoreka [IOK
17 Brrunciaenus KoJIum4yecTBa, MacChl

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

BELLECTBA 10 YpaBHEHUAM 3 3 0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanus XuMuaeckux 09.11.202 | 09.11.202  ByuGumorexa LIOK
18 peakuuii (coequHeHus1, Pa3ioKEHUs, 3 3 https://m.edsoo.ru/ff
3aMeIICHHS, OOMEHa) 0d3134
M. B. JIoMOHOCOB — y4€HBI- 14.11.202 | 14.11.202  Bu6auoreka IJOK
19 sHIuKIoneauct. O6o0uieHne u 3 3 https://m.edsoo.ru/ff
cucTeMaTu3aIus 3HaHui 0d40c4
16.11.202 | 16.11.202  bubauoteka [JOK
KonTtponbHast padora Nel mo teme
20 B . 3 3 https://m.edsoo.ru/ff
«BemiecTBa U XUMUYECKUE PEaAKIHH 0d4290
Bo3nyx — cmecs razos. Cocras 21.11.202 | 21.11.202  Bu6auoreka LIOK
21 Bo3ayxa. Kucimopon — aeMeHT u 3 3 https://m.edsoo.ru/ff
npoctoe BeuectBo. O30H 0d448e
DuU3NYECKUE U XUMUYECKHUE 23.11.202 | 23.11.202
. bu6mmoreka [JOK
CBOICTBa KHCIIOpO/a (peaKuu 3 3
22 I 5 https://m.edsoo.ru/ff
okucneHus, ropenue). [lonstue o 0d4614
OKCHIaX ==
Croco0sbI MoTyueHus KUCJIOpo/ia B 28.11.202 | 28.11.202  Bubauoreka LIOK
23 1a00pPaTOPHUH U TIPOMBITUICHHOCTH. 3 3 https://m.edsoo.ru/ff
IIpumeHeHne kucnopoaa 0d497a
TennoBoit 3¢ ekt XuMuIecKoi 30.11.202 | 30.11.202
bu6mmorexa [IOK
pEaKIuu, MOHSATUE O 3 3
24 https://m.edsoo.ru/ff
TEPMOXHUMHYECKOM YpaBHEHUH, 044790
9K30- M DHJIOTEPMHUYECKHIX PEaKIUIX
TomnuBo (HeTh, Yyrojib U METaH). 05.12.202 | 05.12.202 = BuGauoreka IJOK
25 3arpsizHeHuE BO3/1yXa, CIIOCOOBI €r0 3 3 https://m.edsoo.ru/ff

PEIOTBPALLICHUS

0d4c4da



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[Mpakruueckas padora Ne 3 mo Teme 07.12.202 | 07.12.202 = Bu6Gauoreka [JOK
26 «ITomydenne u coOupanme 3 3 https://m.edsoo.ru/ff
KHCJIOpOJIa, U3YUYECHHUE €r0 CBOMCTBY» 0d4ae2
12.12.202 | 12.12.202 bubmuorexa [JOK
Bomopoa — aneMeHT u npocroe
27 pemtectso. Haxosienie B mpupose 3 3 https://m.edsoo.ru/ff
' 0d4ddo
Ddu3znyecKrue U XUMHUYECKHUE 14.12.202 | 14.12.202  Bu6auoreka [JOK
28 cBoiicTBa Bojoposa. [Ipumenenue 3 3 https://m.edsoo.ru/ff
BOJZIOpO/A 0d4ddo
19.12.202 | 19.12.202  bubauoreka [JOK
29 [ToHsiTHE O KHCIIOTAX U COJISIX 3 3 https://m.edsoo.ru/ff
0d50d2
21.12.202 | 21.12.202 bu6mmoreka [IOK
Crioco0sbI MoTy4eHus BOAOPOJia B
30 naGopatopu 3 3 https://m.edsoo.ru/ff
0d4ddo
[Mpaktuueckas padota Ne 4 o Teme 26.12.202 | 26.12.202  BuGamoreka [IOK
31 «Ilomyuenme u cobnpanme 3 3 https://m.edsoo.ru/ff
BOJIOPO/1a, U3YYEHUE €r0 CBOMCTB) 0d4f42
o 28.12.202 | 28.12.202  Bu6nunoreka LIOK
MonspHsiii 006EM ra3oB. 3aKoH
32 ABorazpo 3 3 https://m.edsoo.ru/ff
0d542¢
Breruncienus o0béMa, KoaTudecTBa 11.01.202 | 11.01.202  Bu6nmoreka I[JOK
33 BEIECTBA ra3a I10 €ro U3BECTHOMY 4 4 https://m.edsoo.ru/ff
KOJIMYECTBY BEMIECTBA MJIH 00BEMY 0d55a0
Brruncienust 006EMOB ra3oB 110 16.01.202 | 16.01.202  Bu6nmoreka [JOK
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE 4 4 https://m.edsoo.ru/ff
3aKOHA 00BEMHBIX OTHOIIIEHUI ra30B 0d5708
15 du3nYecKrue 1 XUMUICCKHE 18.01.202 | 18.01.202  BubGnmoreka I[JOK

CBOMCTBA BOJIBI

https://m.edsoo.ru/ff
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4 4 0d587a
5 23.01.202 | 23.01.202  Bubaunorexa LIOK
CocraB ocuHoBanwuii. [TonsTue 06
36 HTKATODAX 4 4 https://m.edsoo.ru/ff
AHRATOP 0d59¢2
Bopna xak pactBopuTeb. 25.01.202 | 25.01.202
bubmuorexa [JOK
Hacrimensbie 1 HeHaChIEHHBIE 4 4
37 AcTEODEL MaCCOBAS HOMs https://m.edsoo.ru/ff
papcrRopeL. A 0d5b40
BEIIIECTBA B paCTBOPE
[TpakTudeckas padora Ne 5 o Teme 30.01.202 | 30.01.202
bu6mmoreka [IOK
«IIpuroToBieHrEe pacTBOPOB C 4 4
38 onpeeIEHHON MacCOBOM JoJiei Mips. m.edsoo.ru 1t
et . A 0d5eba
PacTBOPEHHOTO BEIICCTBAY
01.02.202 | 01.02.202
Konrtponsnas padora Ne2 o treme bubmorexa [TOK
39 «Kueopon. Bogopor. Boay 4 4 https://m.edsoo.ru/ff
poa. BoaopoA. Bog 0d6342
06.02.202 | 06.02.202 bu6mmorexa [IOK
Oxkcupsl: cocTaB, KiaccupuKaIus,
40 HOMEHKTATVDA 4 4 https://m.edsoo.ru/ff
P 0d664e
ITonmyyeHnue U XMUMUYECKUE CBOMCTBA 08.02.202 | 08.02.202  BuGmuoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U 4 4 https://m.edsoo.ru/ff
aM(dOTepHBIX OKCHUIOB 0d664e
13.02.202 | 13.02.202  bub6mmoteka IIOK
OcHOBaHUS: COCTaB,
42 KITaccuHKAIIA, HOMEHKIATYpa 4 4 https://m.edsoo.ru/ff
v, yp 0d67ca
. 15.02.202 | 15.02.202 bu6mmorekxa [IOK
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
43 OCHOBAMIL 4 4 https://m.edsoo.ru/ff
0d67ca
44 Kucnotsr: cocras, knaccuduxarus, 20.02.202 | 20.02.202  buommoteka [IOK

HOMEHKJIATypa

https://m.edsoo.ru/ff
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4 4 Odfee2
. 22.02.202 | 22.02.202 bu6mmoreka [IOK
[Tonyuenue n XuMU4YeCKrUe CBOMCTBA
45 HCTOT 4 4 https://m.edsoo.ru/ff
Odfee2
Couu (cpenHue): HOMEHKIIATYPA, 27.02.202 | 27.02.202  BuGmuoreka [IOK
46 CIIOCOOBI TIOJYyUYEHUS, XHMUYECKHE 4 4 https://m.edsoo.ru/0
CBOMCTBA 0ad9474
[IpakTuueckas padora Ne 6. 29.02.202 | 29.02.202
bubmuoreka [JOK
Pemenne skcnepuMeHTAIBHBIX 4 4
47 https://m.edsoo.ru/0
3ana4 o Teme «OCHOBHBIE KIacChl
N 0ad9b7c
HEOPraHMYECKUX COCAMHEHUI»
I'enernueckas CBA3b MEXKIY 05.03.202 | 05.03.202  Bu6nuoreka [JOK
48 KJIJacCaMM HEOPraHMYECKHUX 4 4 https://m.edsoo.ru/0
COeIMHEHUU 0ad9as0
07.03.202 | 07.03.202 bu6mmoreka [IOK
O06o0011eHNEe U cUCTeMaTU3aIHs
49 S 4 4 https://m.edsoo.ru/0
0ad9cb2
KonTponbHas padora Ne3 o Teme 12.03.202 | 12.03.202  Bu6nuoreka [IOK
50 "OCHOBHBIE KJIACCHI 4 4 https://m.edsoo.ru/0
HEOPraHWYECKUX COCTMHEHNN" 0ad9e¢la
[lepBble MOMBITKU KIaCCU(PHUKAIIMN 14.03.202 | 14.03.202  Bu6amoreka I[JOK
51 XMMHYECKUX 3J1eMEHTOB. [lonsATHE O 4 4 https://m.edso0o.ru/0
IPYIIAX CXOAHBIX 3JIEMEHTOB 0ad9ffa
Ilepuonuueckuii 3aK0H U 26.03.202 | 26.03.202
bubmuoreka [JOK
[Meproanveckas cucrema 4 4
52 xiMiseckix snemerros [, V1 https://m.edsoo0.ru/0
o OadaS2c¢
Menneneena
53 [Tepuosl, rpynmnsl, NOATPYIIIbI 28.03.202 | 28.03.202  bubOmmoreka [IOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

4 4 https://m.edsoo.ru/0
Oada52c
02.04.202 | 02.04.202 Bubnuoreka HOK
Ctpoenue aromoB. CocTaB aTOMHBIX
54 416D, V30 TOMEL 4 4 https://m.edsoo.ru/0
sep- 0ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK 04.04.202 | 04.04.202 = BubGamorexa IJOK
55 aToMOB 3JieMeHTOB [leproanueckoit 4 4 https://m.edso0o.ru/0
cuctemsl JI. 1. Menaeneera Oada6bc
XapakTepuCcTUKa XUMHUYECKOTO 09.04.202 | 09.04.202
bu6mmoreka [IOK
3JIEMEHTA 110 €r0 MOJI0KEHHUIO B 4 4
56 Meprosieckoii cucteme J1, 1 https://m.edsoo.ru/0
proa T 0ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa 11.04.202 | 11.04.202
bu6mmoreka [IOK
JUISl pa3BUTHS HAYKU U NTPaKTUKH. [I. 4 4
57 o https://m.edsoo.ru/0
N. MenpaeneeB — yu€HbIH, eAaror
O0ada96e
U TPaKJIaHUH
16.04.202 | 16.04.202 buoOmmoreka HOK
DIIEKTPOOTPULIATETLHOCTh aTOMOB
58 4 4 https://m.edsoo.ru/0
XUMHYECKHX DIIEMEHTOB
Oadaab8
18.04.202 | 18.04.202 bubOmmoreka HOK
59 Honnas xumudeckas CBA3b 4 4 https://m.edsoo.ru/0
Oadac34
23.04.202 | 23.04.202  bubauoreka [JOK
KoBanieHTHas mossipHast XUMHYECKast
60 AL 4 4 https://m.edso0.ru/0
Oadaab8
25.04.202 | 25.04.202  bubauoreka [JOK
KoBaseHTHas HenonspHas
61 4 4 https://m.edso00.ru/0
XHMUYECKas CBI3b
Oadaab9
62 CTeneHb OKUCTICHUS 02.05.202 | 02.05.202  bu6nuoreka IIOK
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4 4 https://m.edsoo.ru/0
Oadae28
07.05.202 | 07.05.202  Bbubmauoreka [JOK
OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE
63 U 1 4 4 https://m.edsoo.ru/0
peart 0adb076
14.05.202 | 14.05.202 bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 4 4 https://m.edsoo.ru/0
0adb076
KonTponbnas padota Ne4 o teme 16.05.202 | 16.05.202  Bu6nmoreka IIOK
65 «Ctpoenue aroma. XUMHUYECKas 1 4 4 https://m.edsoo.ru/0
CBA3b» 0adb486
. 21.05.202 | 21.05.202 buoOmmoreka HOK
PesepBusiit ypok. O6o0mieHue u
66 CHCTeMATHAALIS SHAHI 1 4 4 https://m.edsoo.ru/0
H 0adb33c
. 23.05.202 | 23.05.202 bu6mmorexa [IOK
PesepBusiit ypok. O6o0mIeHue U
67 S e — 1 4 4 https://m.edsoo.ru/0
CHCTOMATH3AMI 3 0ad9cb2
. bu6mmoreka [JOK
PesepBurlii ypok. O000111€HIE U
68 " TpMaTI/I mel HaHHI;IH 1 https://m.edsoo.ru/ff
CHCTEMATHSATITL 3 0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acoB

JaTa nzydyeHus

JJIeKTPOHHbIE
Ne ugposBbie
Tema ypoka Kourpon  Ilpakruu uudp
n/m Bceero bHbIE ecKue o0pa3oBaTe/ibHbIE
9A 9b 9B
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKOH. 04.09.202 | 01.09.202 01.09.202
| Ilepuonuueckas cucrema | 3 3 3 bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB /I. https://m.edsoo.ru/00adb59e
N. Menneneena
3aKOHOMEPHOCTH B 06.09.202 | 04.09.202  04.09.202
, HM3MEHEHUHU CBOMCTB I 3 3 3 bubmuoreka [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u 11.09.202 08.09.202  08.09.202
3 HOMCHKIATYDA 1 3 3 3 bubnuotexa [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bunel XuMHYeCcKOM CBSI3H U 13.09.202 | 11.09.202  11.09.202
4 THUIIBI KPUCTALUTMYECKUX 1 3 3 3 bubmorexa HOK
.. P https://m.edsoo.ru/00adbac6
peLETOK
KonTponbnas pabora Nel no 18.09.202 15.09.202 15.09.202
teme «IloBTOpeHue n 3 3 3
5 yIIIyOJICHHE 3HAaHUT 1 1
OCHOBHBIX Pa3felioB Kypca 8
KJ1acca»
Knaccudukanus 20.09.202  18.09.202 18.09.202
. bu6mmoreka [IOK
6 XUMHUYECKUX PEaKIUil 1o 1 3 3 3

Pa3IUMYHbBIM MPU3HAKAM

https://m.edsoo.ru/00adbcb0
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ITonsTHE O cKOpOCTH 25.09.202 | 22.09.202 | 22.09.202
7 XUMHYECKOHN peaKItu. 3 3 3 bubmmoreka [JOK
TTousTre 0 TOMOreHHEBIX U https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIUAX
Ilonstue 0 XUMHYECKOM 27.09.202 | 25.09.202 25.09.202
paBHOBecuu. DaKTOpHI, 3 3 3
2 BJIMSIIOIIME HA CKOPOCTH bu6mmoreka [IOK
XUMHYECKOHN peaKkiuu u https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMHUYECKOTO
paBHOBECHUS
OKUCIUTEIBLHO- 02.10.202 | 29.09.202 | 29.09.202
bu6mmoreka [IOK
9 BOCCTaHOBHTEIILHEIE 3 3 3
https://m.edsoo.ru/00adcade
peakuuu
Teopus 2IEKTPOIIUTHYECKON 04.10.202 02.10.202 02.10.202
bu6mmoreka [IOK
10 nucconuanuu. CUiIbHbIE U 3 3 3
https://m.edsoo.ru/00adcd68
cJ1abbl€ AIIEKTPOJIUTHI
0 VoHHBIe ypaBHEHUs 09.10.202 @ 06.10.202 06.10.202 Bu6nnorexa LIOK
peakuuii 3 3 3 https://m.edsoo.ru/00add448
XHUMHYeCKHe CBOMCTBA 11.10.202 | 09.10.202  09.10.202
KHCJIOT ¥ OCHOBAHHUU B CBETE 3 3 3
12 npeACcTaBIeHUN 00 bubmorexa LIOK
P . https://m.edsoo.ru/00add5d8
BJIEKTPOTUTUYECKON
JUCCOIHAIUN
XHUMHUYECKHE CBOMCTBA 16.10.202 | 13.10.202 13.10.202
coJieil B cBeTe 3 3 3
. bubnmoreka [JOK
13 npeACcTaBIeHUN 00

BJIEKTPOTUTUYECKON
JUCCOLIUAIIUI

https://m.edsoo.ru/00add8b2
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18.10.202 | 16.10.202 16.10.202
. bubnmoreka [JOK
14 [TonsiTue o ruaponuse conen 3 3 3
https://m.edsoo.ru/00add9d4
s OGo6eHIe 1 23.10.202 ' 20.10.202 @ 20.10.202 Bu6uorexa [JOK
cucTeMaTu3alus 3HaHu| 3 3 3 https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1. 25.10.202 = 23.10.202 23.10.202
bubmuorexa [JOK
16 «Pemenne 3 3 3
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAJIbHBIX 33729
KonTponbnas pabora No2 mo 08.11.202 27.10.202 27.10.202
17 TeMe «DIEKTPOIUTHYECKas 3 3 3 bubnnoreka [JOK
nucconuanys. XuMU4YeCcKue https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»
OO6m1as xapakTepucTUKa 13.11.202  10.11.202 10.11.202
bu6mmorexa [IOK
18 rajioreHoB. XUMUYECKUE 3 3 3
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha IIpUMEpPE XJI0pa
XnopoBoaopoa. ComnsiHast 15.11.202 13.11.202 13.11.202
19 KHCJIOTa, XUMHYECKHE 3 3 3 bubmuoreka [JOK
CBONCTBA, IIOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTnueckas padbora Ne 2 20.11.202  17.11.202 17.11.202
20 o Teme «llomyueHue 3 3 3 bubnunorexa [IOK
COJITHOU KHCJIOTBI, U3yUYEHUE https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Beruucnenus mo 22.11.202 | 20.11.202 20.11.202
21 YpPaBHEHUSAM XUMHUYECKUX 3 3 3 bubnnoreka [JOK
peaKkuuii, €Ciii OJJMH U3 https://m.edsoo.ru/00ade4 88
peareHToB J1aH B U30BITKE
22 OO6m1ast xapaKTepucTHUKa 27.11.202 | 24.11.202 24.11.202 = bubamnoreka [JOK
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23

24

25

26

27

28

aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIE
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepol u eé
COEAMHEHHH B IIPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI
CepoBomopo1, CTpOEHHUE,
bu3znuecKrue 1 XuMUYeCcKHe
CBOICTBA

Oxkcunbl cepsl. CepHas
KHCIOTa, GU3NYECKUE U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMHUYECKUE PEaKIUH,
JIeKallre B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
MOJTyYEHHsI CEPHOM
KUCIOThL. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaroLEen
Cpebl COeTMHEHHSIMH CePBI

Beraucienue MaccoBoit
JIOJTH BBIXOJIA MIPOYKTA
peakuuu

OO01mmas xapakTepucTuKa
371eMEHTOB VA-Tpynisl.
A30T, pacpocTpaHEHHUE B
npupojae, Gu3nIecKue u
XHMHYECKHE CBOMCTBA

29.11.202
3

04.12.202
3

06.12.202
3

11.12.202
3

13.12.202
3

18.12.202
3

27.11.202
3

01.12.202
3

04.12.202
3

08.12.202
3

11.12.202
3

15.12.202
3

27.11.202
3

01.12.202
3

04.12.202
3

08.12.202
3

11.12.202
3

15.12.202
3

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gu3nvecKue u 20.12.202 | 18.12.202 | 18.12.202
. bubmmoreka [JOK
29 XHUMHYESCKHE CBOMCTBA, 3 3 3
https://m.edsoo0.ru/00adf004
MIOJIyYeHHE U IPUMEHEHUE
[TpakTuyeckas padora Ne 3 25.12.202 | 22.12.202 | 22.12.202
30 no Teme «llomyuenne 3 3 3 bubnunoreka LIOK
aMMUaKa, U3y4eHHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KucnoTa, eé 27.12.202 | 25.12.202 | 25.12.202
bubmuorexa [JOK
31 (bu3nUecKre U XUMUICCKUE 3 3 3
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonp3oBanue HUTPATOB U 10.01.202  29.12.202  29.12.202
coJield aMMOHUS B Ka4eCTBE 4 3 3
10 MUHEPAIBHBIX YI00pEHUA. bubnuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKarolleu cpebl
COEIMHEHUSIMH a30Ta
docdop. Oxenn pocdopa 15.01.202 12.01.202 12.01.202
1 (V) u docdopnas kuciora, 4 4 4 bub6nuoreka [IOK
¢du3znyecKkrue 1 XuMHYEeCKHe https://m.edsoo.ru/00adf68a
CBOMCTBA, NIOJIyYEHHUE
Hcnons3oBanue pochaTos B 17.01.202 15.01.202 15.01.202
Ka4yeCTBE MUHEPATBHBIX 4 4 4
. bubnmoreka [JOK
34 ynoOpeHuit. 3arps3HeHHe
. https://m.edsoo.ru/00adfc20
MIPUPOJHOM Cpeibl
dbocharamu
VYrnepon, pacipocTpaHEHHE 22.01.202 | 19.01.202 19.01.202
bubmuorexa [JOK
35 B npupojie, GU3nIecKue u 4 4 4
. https://m.edsoo.ru/00adfd9c
XMUMHUYECKHE CBOWCTBA
36 Oxcuppl yriaepoaa, ux 24.01.202  22.01.202 22.01.202  BubGmuoreka [JOK
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¢busnvecKkrne 1 XUMHUYECKHE 4 4 4 https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOTHYECKUE
MpOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)
37 ¥ roA R KietoTa 1 o8 con 4219.01.202 316.01.202 4216.01.202 Bu6uorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 31.01.202  29.01.202 29.01.202
o teMe "[lonyuyenue 4 4 4
38 YIJIEKUCIIOTO ra3a. bubmorexa LHOK
https://m.edsoo.ru/00ae027¢
KauecTBennas peakuus Ha
kapOoHaT-uoH"
[TepBoHavaibHBIE TOHATHS 05.02.202 | 02.02.202 | 02.02.202
39 00 OpraHMYECKUX 4 4 4 bubnnoreka [JOK
BEIIeCTBaxX Kak O https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTJIepoaa
40 Kpexmti 1 ero cocumems 27.02.202 25.02.202 25.02.202 Bubmorexa [IOK
https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5. 12.02.202  09.02.202 09.02.202
Pemenue 4 4 4
41 AKCIEPUMEHTAIIbHBIX 337124 bubnmoreka [JOK
1o Teme «Baxueimme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl U UX
COCTUHCHHU S
KonrtponsHas padora Ne3 o 14.02.202 12.02.202 12.02.202
4 TeMme «BakHelimnme 4 4 4 bubmuorexa [JOK

HEMCTAJJIbI U UX
COCOAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOmiast xapaKTEepUCTHKA 19.02.202  16.02.202 16.02.202
XUMHYECKHUX DIIEMEHTOB — 4 4 4
MeTaJuIoB. MeTalutnueckast
bubmuorexa [JOK
43 CBSI3b U METAIINYECKas
~ https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKasl pEIIETKA.
dusunueckue cBOMUCTBA
METAJJIOB
XUMHYECKHE CBOUCTBA 21.02.202 | 19.02.202 19.02.202
44 METaJIOB. 4 4 4 bubmuoreka [JOK
DNEeKTPOXUMUYECKUN P https://m.edsoo.ru/00ae1156
HaIpsHKEHNUH METaJUIOB
O61ue cnocoObl MOTy4YeHUs 26.02.202 | 26.02.202 | 26.02.202
MeTtanioB. CIjiaBbl. 4 4 4
Brruncnenus mo
45 aBHEHUSIM XHUMHYECKUX Bubmorexa ITOK
P . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3
pEareHTOB COJEPKUT
npuMecH
” TToHsTHE O KOPPO3HH 28.02.202 | 01.03.202 # 01.03.202 BubmoTexa [IOK
METaJJIOB 4 4 4 https://m.edsoo.ru/00ael1278
4 leoumse verant 04.03.202  04.03.202 04.03.202 Bubmorexa [TOK
4 4 4 https://m.edsoo.ru/00ae14b2
43 OKCHIBI ¥ THIPOKCHIBI 06.03.202 | 11.03.202 | 11.03.202 bu6mmorekxa [IOK
HATpHUs U KaJIUsl 4 4 4 https://m.edsoo.ru/00ae14b2
Illenouno3eMenbHbBIC 11.03.202 @ 15.03.202 | 15.03.202
. bubnmoreka [JOK
49 METaJUIbI — KAJILIUN U 4 4 4

MarHuu

https://m.edsoo.ru/00ael 58
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50 Baxueitmme coequnenus 13.03.202 1 25.03.202 25.03.202 ' g6 0reka HOK
KaJlbL U 4 4 4 https://m.edsoo.ru/00ael5e8
51 0606ImeHHe 1 27.03.202 | 29.03.202 29.03.202
CHUCTEMaTHU3alUs 3HAHUI 4 4 4
5 JKECTKOCTH BOJIBI 1 CIIOCOOBI 01.04.202 1 01.04.202 01.04.202 g 50orea HOK
€€ yCTpaHEeHHUs 4 4 4 https://m.edsoo.ru/00aec1886
[IpakTuueckas pabora Ne 6 03.04.202 05.04.202 05.04.202
S bu6mmoreka [IOK
53 o teme "JKECTKOCTh BOIBI U 4 4 4
R " https://m.edsoo.ru/00aelae8
METO/bI €€ yCTPaHEHUS
5 08.04.202 | 08.04.202 08.04.202 BuGuorexa [IOK
54 AmroMuHuH 4 4 4
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA 10.04.202 1 12.04.202 12.04.202 g, 6.0 0reka [HOK
OKCHJia U TUAPOKCHIA 4 4 4 https://m.edsoo.ru/00aelc64
s Keneao 15.04.202 | 15.04.202 15.04.202 Bu6nnorexa LIOK
4 4 4 https://m.edsoo.ru/00ae1d86
Oxkcuapl, THIPOKCUIBI U 17.04.202 @ 19.04.202 19.04.202
bubmuorexa [JOK
57 comu xene3a (II) u xenesza 4 4 4
https://m.edsoo.ru/00ae35¢6
(110)
s OGobeHMe 1 22.04.202 | 22.04.202 @ 22.04.202
cUcTeMaTu3aIys 3HaHUI 4 4 4
[IpakTnueckas padora Ne 7. 24.04.202 26.04.202 26.04.202
59 Pemenne 4 4 4 bubmuoreka [JOK

SKCIEPUMEHTAIBHBIX 33124
no TeMe «Baxnelime

https://m.edsoo.ru/00ae3de8
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MCTaJJIbI U UX COCAUHCHUS

Brruucnenus no 06.05.202 | 03.05.202 @ 03.05.202
YPaBHEHUAM XUMUYECKUX 4 4 4
peaKkuuii, €ciii OJUH U3
60 peareHToB J1aH B U30bITKE bubmumoreka [IOK
WA COLEPKUT IPUMECH. https://m.edsoo.ru/00ael1750
Brruucnenus MaccoBoit
JI0JIA BBIXOJ1a IPOYyKTa
peakuumn
0606ImeHHe 1 08.05.202 ' 06.05.202 06.05.202
61 y 4 4 4
CUCTEMaTHU3alsl 3HAaHUU
KonTponbnas padora Ne4 no 13.05.202 13.05.202 13.05.202
62 Teme «BaxxHeiie MeTasibl 4 4 4
U UX COCUHECHUS»
Bemecrtsa u maTepuansl B 15.05.202 @ 17.05.202 @ 17.05.202
63 MOBCEHEBHOW KU3HU 4 4 4 bubmorexa HOK
https://m.edsoo.ru/00ae3{50
YyeoBeKa
64 XUMHYECKOE 3arps3HEHNE 10'05'202 10'05'202 10'05'202 bubnnorexka [JOK
OKpYKarolleu cpebl https://m.edsoo.ru/00ae4270
s PoJlb XMMUH B peleHHH i2.05.202 12‘4.05.202 i4.05.202 Bubmorexa [TOK
AKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 g%gsg;f:zeyﬁw' bubnmnoreka [JOK
. https://m.edsoo.ru/00ae0dOa
cUucTeMaTu3alus 3HaHUI
67 g?:g;i:ﬁeyﬁ(m bubnmoreka [JOK

cucTeMaTH3alus 3HaHUu!

https://m.edsoo.ru/00adb33c
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68

Pe3epBHblii ypok.
O60061eHue u
CUCTEeMaTHU3alusl 3HAaHUU

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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