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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueii mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE IIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYCHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHU
NPEIMETHBIX CBSI3€W, JIOTMKA Y4e€OHOro MpOIECcCa, BO3PACTHBIX OCOOEHHOCTEHN
00y4Jaronmxcs, OnpeaeseT BO3MOKHOCTH MIPeAMETa IS peanu3aluu TpeOOBaHUi
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOI'O 00IIET0 00pa3oBaHus, a TAKKe TPEOOBAHUM K pe3ysbTaraM OOy4deHHUs
XMMHUM Ha YpOBHE II€JIeM HW3y4YeHHs MpeIMeTa U OCHOBHBIX BHUJOB Y4ueOHO-
MO3HABATEIILHON  JIEITEIbHOCTH  OOYyYaloIIerocss IO OCBOCHHUIO  y4eOHOTO
COJIEpKaHMUs.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHs TJI00aThbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOJTyUCHUST U3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKW, B MPHOOMIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YU4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JIeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71ecoo0pa3HOro TOBEJICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX VISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3oKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB Pa3JeeHHs] CMECEH: ¢ MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHMCAHWE  PE3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHUs] KuclopoAa B JabopaTOpud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZI€ ¥ B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHUE CBOWMCTB
BOZIOpo/ia (TOpeHHe), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YUYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOXKEHUE XHUMHYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMHUYECKHUE CBOICTBa, JEHCTBME Ha JKUBbIE OpraHU3Mbl, [OIy4YEHHE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIOoTa W e€ coNd, WX (PU3MYecKrue W XUMUYECKHUE CBOKMCTBA, MOJIyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTHUIICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHnm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOJCICTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IMOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U MX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenounple MeTamibl: nonokeHue B [leproanyueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u xxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHNe W ommcaHWE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, nainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnpwle céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIIINYCCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HMCCIEAOBATEIbCKOM, TBOPYECKOW W JAPYTHX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TIOBEJACHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMK HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMH TEKCTAaMH, CIPAaBOYHOM



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
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 PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN NEATCTLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0N 1 JIa0OpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMUUYECKOW PEAKLMH, TMPEACIbHO JOMYyCTUMas KOHILEHTpaIUsI
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», maibie U OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0M 1 1a00paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIS M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne m/m HaumenoBanue pa3aesioB u | KoiuuecTBo yacoB JuiekTpoHHbIE (HUGPOBDbIE)
TeM MPOrpaMMbl Bcero KonTpoJbHbIe IIpakTn4yeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3zneu 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUS
11 Xumus — BakHas 00J1acTh 5 0 2 bubnuorexa [JOK
€CTECTBO3HAHHS B https://m.edsoo.ru/7f41837c
MPaKTUYECKON JIeATEIbHOCTH
YyeJIoBeKa
1.2 BemtecTtBa u xXuMuueckue 15 1 0 bu6nuoreka [IOK
peaknuu https://m.edso00.ru/7f41837¢c
Hroro no pazueny 20
Pasnen 2. BaxkHeiilne npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
2.1 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubmuoreka [JOK
00 oKCcUIax https://m.edsoo.ru/7f41837c
2.2 Bonopoa. Ilonsarue o 8 0 1 bu6nuoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
2.3 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHHUIX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka [IOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
HWroro no pazumeny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XI/IMI/[‘IeCKaSI CBA3b. OKI/[CJII/[Te.]II)HO-BOCCTaHOBl/lTeJIbH])Ie pealclmn

3.1

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CtpoeHue
aroma

7 0

0

bubmmorexa [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2 XuMH4ecKas CBS3b. 8 bu6nuoreka [IOK
OxucauTenpHo- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIHU

Hroro no pazueny 15 bubmuorexa [JOK

https://m.edso00.ru/7f41837c
PesepBHOE Bpemst 3 bubmuorexa [JOK
MpomeskyTouHas aTrectauma /BMp https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KVIACC

Nen/m | HaumeHoBaHuUe pa3jiesioB U TeM KoJsinyecTBo 4acoB DJIeKTPOHHBIE
NMPOrpaMMabl Bcero Kontpoububie | IlpakTtuyeckue | (uudposbie)
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
Pasnea 1. BemecTBo M XMH4YecKHe peakiuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bubnuoreka [IOK
OCHOBHBIX pa3/IelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
peakiuin https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6mmoreka [IOK
XVMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazaeny 17 2 1
Pazgen 2. HemeTa/uIbl M HX COeTUHEHU ST
2.1 OO61mas xapakTepuUCTHKa XUMUYECKUX 4 0 1 bubnnorexka [JOK
aneMeHTOB VIIA-rpynnsl. ["aorenst https://m.edsoo.ru/7f41a636
2.2 OO61mas xapakTepuUCTUKa XUMUYECKUX 6 0 0 bubnnorexka [JOK
anemeHTOB VIA-Tpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCIIMHEHUS
2.3 OO011ast XapakTepUCTHKA XUMHYECKUX 7 0 1 bubnuoreka [IOK
aneMeHToB VA-rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COEJIMHEHUS
2.4 OO61as xapakTeprUCTHKa XUMUYECKUX 8 1 2 bubnnoreka [JOK
anemeHToB |VA-rpynnsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEeMHHUHU M UX COCTUHECHUS
Hroro no pazneny 25 1 4
Pasnea 3. MeTasiibl M HX COCAMHEHUS
3.1 OO0I111e CBOMCTBA METAJIIIOB 4 0 0 bubmuoreka [JOK
https://m.edso00.ru/7f41a636
3.2 Baxneiinme MeTauIbl 1 UX COSAUHCHUS 16 1 2 bu6mmorexa [IOK
https://m.edso0.ru/7f41a636
Hroro no pazneny 20 1 2

Paznea 4. Xumusi 4 OKpyKammas cpeaa



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

41 BemiectBa u Matepuansl B )KM3HU YeJIOBEKa 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 bubmuorexa [JOK
NTorosas KOHTpoNbHaA paboTa https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne Tema ypoka KoJsinyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Kontpoabublie | IlpakTuyeckue u3yyeHusi | HUPpPoOBbIE
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer xumuu. Ponp xuMuu B KU3HU 1 0 0 04.09. bu6mmoreka [IOK
yenoBeKa. Tela 1 BellecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METO/MAX MMO3HAHUS B XUMUH 1 0 0 06.09. bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 IIpakTuyeckas padora Ne 1 «IlpaBuia 1 0 1 11.09. bubnnoreka [JOK
padoThl B 1a00paTOPHHU U NPUEMBI https://m.edsoo.ru/ff0d23dc
oOpaieHus ¢ JadopaToOpPHBLIM
000py/10BaHNEM
4 YucTsle BemecTBa 1 cMech. CriocoOsl 1 0 0 13.09. bubmmnoreka LIOK
pas3feneHus cMecen https://m.edsoo.ru/ff0d26ca
5) IIpakTuyeckas padora Ne 2 1 0 1 18.09. bubnuorexa [JOK
«Pa3nesienne cMeceil (Ha nmpumepe https://m.edsoo.ru/ff0d28c8
OYMCTKM NMOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 20.09. bub6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 0 0 25.009. bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 0 0 27.09. bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 0 0 02.10. bubnuorexa [IOK
https://m.edso0.ru/ff0d2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 0 0 04.10. bu6mmoreka [JOK
Xumunyeckas popmyia. BageHTHOCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHMUYECKHUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 0 0 09.10. bu6mmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTa B 11.10. bubmuoreka [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BewecTBa. Monb. MoinsipHas 16.10. bubmmorexa [IOK
Mmacca https://m.edso0.ru/ff0d5230

14 duznyecKkue 1 XUMUUECKHE SBICHUS. 18.10. bubmuoreka [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Tpu3Haky U ycia0BUsI IPOTEKAHUS 23.10. bubmmorexa [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 25.10. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brrunciienust KoJiMuecTBa, MacChl 06.11. bu6mmoreka [IOK
BEILECTBA [10 YPABHEHUSIM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaKuuii

18 Krnaccudukanus XuMHYECKUX peaKnii 08.11. bubnuorexa [JOK
(coemuHeHuUs, pa3IoKCHHS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIii- 13.11. bu6nuorexa [IOK
sHIMKIOoNEeaucT. O6001mEeH e U https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alHsl 3HAaHHUH

20 Koutpoasnas padora Nel mo treme 15.11. bubnuotexa [JOK
«BemecTea 1 XMMHYECKHE PeaKIHH» https://m.edso0.ru/ff0d4290

21 Bo3nyx — cmech razos. CocTaB Bo3ayxa. 20.11. bubnuorexa [JOK
Kucnopox — aiieMeHT 1 mpoctoe https://m.edsoo.ru/ff0d448e
BemecTBo. O30H

22 du3nyecKrue U XUMUUECKHE CBOMCTBA 22.11. bu6mmoreka [JOK
KHUCJIOPO/ia (peaKIIuu OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax

23 CrocoO0BbI MoTy9YeHHsI KHCIIOPO/1a B 27.11. bubmmoreka [JOK
71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpruMeHeHre Kucaopoia

24 TennoBoii 3¢ hekT XuMuIeckoil peakiuu, 29.11. bubmuorexa [IOK

MOHSATHE O TEPMOXHUMHIECKOM
YpaBHEHUH, HK30- U SHAOTEPMUUYECKUX
peaKImsIX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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25 TomnmuBo (He(Th, YTroJb U METaH). 04.12. bubnmoreka [JOK
3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHIS

26 IIpakTuyeckasi pa6ora Ne 3 o reme 06.12. bubmuoreka [JOK
«ITosiyyeHne u coGupaHue KHCIOPOIA, https://m.edsoo.ru/ff0d4ae2
H3Yy4eHHe ero CBOMCTB)

27 Bonopon — anemeHT u mpocToe 11.12. bubmuoreka [JOK
BeuecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0

28 duznyeckne 1 XMMUYECKHEe CBOMCTBA 13.12. bu6mmoreka [IOK
BoJiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KUCIOTAX U COJISAX 18.12. bubnuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 CniocoObI noy4eHust BOA0poia B 20.12. bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 IIpakTuyeckas pabora Ne 4 no reme 25.12. bubnnoreka [JOK
«IToryyeHue u cobupanue Boaopoaa, https://m.edsoo.ru/ff0d4f42
H3Y4YEeHHE ero CBOMCTB)

32 Momnspasiii 00bEM ra3oB. 3aKOH 27.12. bubnuotexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542e

33 Brruucnenus 00b€Ma, KoITU4eCcTBa 10.01.2025 | bub6mmoreka [JOK
BEILIECTBA I'a3a I10 €r0 U3BECTHOMY https://m.edsoo0.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY

34 Brruncienuss 00bEMOB Ta30B 1O 15.01. bu6mmoreka [JOK
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B

35 DuU3NYECKUEe U XMMUYECKUE CBOMCTBA 17.01. bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 22.01. bubmuoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBopurens. HacbleHHbIe 1 24.01. bubnuorexa [IOK
HEHACBIIICHHBIE PaCTBOPHI. MaccoBas https://m.edso0.ru/ff0d5b40
JI0JIsl BEIIECTBA B PACTBOPE

38 IIpakTuyeckasi pa6ora Ne 5 no Teme 29.01. bubmuorexa [JOK

«IIpuroroBjieHHEe PpaCTBOPOB ¢

https://m.edsoo.ru/ff0d5eba
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omnpeaeJIéHHON MaccoBoil KoJ1ei
PACTBOPEHHOI0 BEIIECTBA)

39 Kountpoabsnas padora Ne2 mo reme 31.01. bubnmoreka [JOK
«Kucgaopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KacCUUKAIINS, 05.02. bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TosrydyeHne U XUMHUYECKUE CBOWCTBA 07.02. bubmmorexa [IOK
KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, 12.02. bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TomydyeHnre U XUMHUYECKUE CBOWCTBA 13.02. bubnuoreka [IOK
OCHOBaHHH (awy) https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukanus, 14.02. bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnne u XuMHYECKHE CBOMCTBA 19.02. bubnuotexa [JOK
KHCIJIOT https://m.edsoo.ru/ffOdfee2

46 Comnu (cpennue): HOMEHKIATypa, 21.02. bubnuotexa [JOK
CHOCOOBI MOTYYEHUS, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOMCTBA

47 IIpakTyeckas padora Ne 6. Pemuenne 26.02. bu6nuorexa [IOK
JIKCIIEPUMEHTAJIbHBIX 32/1a4 110 TeMe https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACChl HEOPTaHUYECKHX
COeIMHEeHUI»

48 I'eneTnyeckas CBs3b MEXAY KilaccaMu 28.02. bubnuorexa [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50

49 O06o0meHre U cucTeMaTr3aIs 3HaHUH 05.03. bubmuoreka [JOK

https://m.eds00.ru/00ad9ch2

50 KonTpoasHnas padora Ne3 mo reme 07.03. bubnuorexa [JOK
"OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX https://m.edsoo.ru/00ad9ela
coeMHeHui"

ol [TepBbIie MOMBITKH KJIacCU(PUKALIUU 12.03. bubnuorexa [IOK

XHMHYECKHX 31eMeHTOB. [loHsTHE O
I'pynrmax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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52 [lepuonnueckuii 3akon u [lepuoanueckas 14.03. bubnmoreka [JOK
crucTemMa XuMuuyeckux snemeHton /1. U. https://m.edsoo.ru/00ada52c
Meneneena

53 [Tepuonpl, rpynIbl, MOATPYIIITHI 19.03. bubmuoreka [JOK

https://m.edsoo.ru/00ada52c

54 Ctpoenune atromoB. CocTaB aTOMHBIX 21.03. bubmuorexka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342

55 CrtpoeHnue JIeKTPOHHBIX 000JI0UEK 02.04. bubnuorexa [JOK
aTOMOB 3JIeMeHTOB [lepnoanueckoi https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa

56 XapaKkTepucTUKa XMMHYECKOTO 3JIEMEHTA 04.04. bubnnoreka [JOK
110 €T0 NoJI0KeHUIO B [Iepnoandeckoit https://m.edsoo.ru/00ada824
cucteme /I. 1. MenpaeneeBa

57 3nauenue [lepuognyeckoro 3akoHa st 09.04. bubnuorexa [JOK
pa3BUTHUs HayKu U npaktuku. /. 1. https://m.edsoo.ru/00ada96e
MeHieneeB — y4€HbIN, IEJArOr U
rpaXIaHUH

58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB 11.04. bubnuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 WNonnas xumudeckas CBs3b 16.04. bubnuotexa [JOK

https://m.edsoo.ru/00adac34

60 KoBasneHTHas nossspHas XuMu4eckas 18.04. bu6nuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8

61 KoBaseHTHas HenosipHasi XuMu4ecKast 23.04. bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCTIECHUS 25.04. bubmuoreka [JOK

https://m.edsoo.ru/00adae28

63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 30.04. bubnmoreka [JOK
peaKkuuu https://m.edsoo.ru/00adb076

64 OKUCIUTENN U BOCCTAHOBUTEIN 07.05. bubmuotexa [JOK

https://m.eds00.ru/00adb076

65 KontpoabHnas padora Ned4 mo teme 14.05. bubnuorexka [JOK

«CTtpoenue atoma. XuMHYeCKas
CBSI3bY»

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

66 PesepBueiit ypok. O000mIcHNE U 1 16.05. bubnmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 IIpomexyTounas arrectauus/BIIP 1 21.05. bubmmorexa [IOK
https://m.edso0.ru/00ad9ch?2
68 PesepBHeiit ypok. O000mICHHE U 1 23.05. bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

Ne Tema ypoka KoJsnyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Kontposbubie | IlpakTuueckue | u3ydeHus | uudposbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl

1 [Teproanyieckwii 3aK0H. 1 0 0 02.09. bubnunoreka LIOK
[Tepuonuueckas cuctema https://m.edsoo.ru/00adb59e
XHMHUYECKUX djieMeHToR /1. U.

Menneneesa

2 3aKOHOMEPHOCTH B U3MEHEHUHN 1 0 0 04.09. bu6mmoreka LIOK
CBOMCTB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 09.09. bubnmnoreka [HOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKO# CBSI3U U THUIIBI 1 0 0 11.09. bu6nunorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

) Krnaccudukanus XuMuueckux 1 0 0 16.09.
peaKLyil Mo pa3JIuyHbIM NIPU3HAKAM

6 KounTtpoabHas padora Nel mo 1 1 0 18.09. bubmmoreka [JOK
Teme «IloBTOpenue u yriayoJenune https://m.edsoo.ru/00adbcb0
3HAHHMH OCHOBHBIX pa3JeJIoB
Kypca 8 kaacca»

7 [ToHsATHE O CKOPOCTH XMMHYECKOU 1 0 0 23.09. bu6muoreka [JOK
peakuunu. [IoHsITHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHIX

8 IlonsaTne 0 XUMHYSCKOM 1 0 0 25.09. bubnunorexa LIOK
paBHOBecHH. PAKTOPBI, BIUAIOIINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PeaKINu
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHsI

9 OKuCIUTEITBHO- 1 0 0 30.09. but6mmoreka [IOK
BOCCTAHOBHUTEJBHBIE PEAKIUU https://m.edsoo.ru/00adcade
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10 Teopus 31eKTPOIUTHUECKON 02.10. Bu6muoteka [JOK
muccouuanyi. CUIbHBIE U C1a0bIe https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

11 HonHble ypaBHEHHS peaKIui 07.10 bubnuotexa [JOK

https://m.edsoo.ru/00add448

12 XHUMUYECKHE CBOMCTBA KUCIOT B 09.10. but6mmoreka [IOK
OCHOBaHMH B CBETE NMPEACTABICHHUI https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON
JUCCOIIUAITIT

13 XHUMUYECKUE CBOKMCTBA COJICH B 14.10. bubnuorexa [JOK
CBETE MPEICTABICHUI 00 https://m.edsoo.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIMAITIT

14 [TonsTHe 0 THIpOIU3E COeH 16.10. bu6nmorexa [IOK

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

15 O000I11IeHIE U CUCTEMATHU3AIUS 21.10. bu6nmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12

16 IIpakTnyeckas padora Ne 1. 23.10. bubmuoreka [JOK
«PelieHne IKCNEePUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3agau»

17 KonTtpouabnas pa6ora Ne2 mo 06.11. bubmuoreka [JOK
TeMe «IeKTPOJIUTHYECKAS https://m.edsoo.ru/00addecO
aucconuanus. XuMuuecKkue
peakuu B pacTBOPax»

18 OO1m1ast XxapaKTepUCTHKA raJIOT€HOB. 11.11. bubmuorexa [IOK
XHWMHYECKHE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
XJIopa

19 XnopoBoaopon. ConsiHasi KUCIIOTa, 13.11. but6mmorexa [IOK
XUMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edso0.ru/00ade104
MIPUMCHCHHE

20 IIpakTnyeckas padora Ne 2 nmo 18.11. bubmuoreka [IOK

TeMe «IlosryyeHue coJissHOI
KHCJIOThI, H3Y4YeHHe e¢ CBOMCTBY

https://m.edsoo.ru/00ade348
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21 Boluncnenus no ypaBHEHUsIM 20.11. Bu6muoteka [JOK
XUMHYECKUX PEAKIUH, €CIIu OJ1H https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE

22 OO6m1ast XxapakTeprucTHKa JIEMEHTOB 25.11. bubmuorexa [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a

23 AnoTpomnHbIe MOAU(MUKAITUN CEPBHI. 27.11. bubmuorexa [JOK
Haxoxnenue cepsl u eé https://m.edsoo.ru/00ade64a
COCIMHEHHI B IPUPOJE.
XHMMHYECKHE CBOMCTBA CEPBI

24 CepoBomopoJ1, CTpOEHHUE, 02.12 bubnnorexa [JOK
(bu3HUYeCcCKre U XUMUICCKHE https://m.edsoo.ru/00ade802
CBOMCTBa

25 Oxcunpl cepol. CepHasi KHCIIOTA, 04.12. bubmmoreka [JOK
(hU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE

26 XUMHUYECKHUE PEAKIUH, JIEKALUE B 09.12. bu6nmorexa LIOK
OCHOBE MPOMBIIIJIEHHOTO CIToco0a https://m.edsoo.ru/00adec8a
MOJTy4EHHUsI CEPHOMN KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIIen CpeIbl
COCJTMHEHUSIMU CEPBI

27 Brruucnenune maccoBoil Joim 11.12. bubnmorexa LIOK
BBIX0/1a IPOJIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a

28 OO01mmas XxapakTeprCcTHKa YJICMCHTOB 16.12. bubmmoreka [JOK
VA-rpynmnsl. A30T, https://m.edsoo.ru/00adeea6
pacrpocTpaHeHHe B TIPUPOJIE,
(bu3nUecKre U XUMUYECKHE
CBOMCTBA

29 AmMMuak, ero pusnuecKue u 18.12. bubnunorexa LIOK
XMMHMYECKHE CBOMCTBA, MTOJIyYCHHE https://m.eds00.ru/00adf004
Y IPUMEHEHHUE

30 IIpakTuyeckasi padora Ne 3 mo 23.12. bubnuoreka [JOK

Teme «IlosryueHnne ammuaka,
HU3y4eHHe ero CBOMCTB

https://m.edso0.ru/00adf180
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31 A3oTHas kuciora, e€¢ Gu3ndeckue u 25.12. bubmmoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHre HUTPATOB U COJICH 30.12. bubmmoreka [JOK
aMMOHHUS B KAUE€CTBE MUHEPAIIbHBIX https://m.edso0.ru/00adf518
yao0peHuii. Xumuueckoe
3arpsi3HEHUE OKPYIKalolIei cpebl
COCAMHEHUSIMH a30Ta

33 Docop. Oxeun dochopa (V) u 13.01.2025 | bub6mmoreka [IOK
dbocdopHas kucinora, pusuvecKue u https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYCHHE

34 Hcnons3oBanue pocdaTos B 14.01. bubmmoreka [JOK
Ka4eCTBE MUHEPaIbHbBIX (A\Y) https://m.edsoo.ru/00adfc20
yanoOpeHuit. 3arpsisHeHHE
MIPUPOJIHOM cpelibl hochaTaMu

35 Yriepon, pacpocTpaHeHHE B 15.01. bubmmoreka [JOK
npupoje, puzndeckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA

36 Oxcunpl yriaepoaa, ux usnueckue 20.01. bubmuoreka [IOK
Y XMMUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckue npoodaeMsl,

CBSI3aHHBIE C OKCHJIOM yTJIepoa
(V)

37 VYronbHas KUCIoTa U €€ COMu 22.01. bubmmoteka IIOK

https://m.edsoo.ru/00ae006¢c

38 IIpakTnueckas padora Ne 4 o 27.01. bubmuorexa [IOK
TeMe "'[losrydyeHue yriieKucjioro https://m.edsoo.ru/00ae027e
raza. KayecrBennasi peakuusi Ha
KapOoHaT-uoH"

39 IlepBoHauyanbHbIe TOHATHS 00 29.01. bubmuoreka [IOK
OPraHMYeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEMHEHUSIX yIiiepoa

40 Kpemnwnii u ero coemnHeHust 03.02. but6mmoreka [IOK

https://m.edso0.ru/00ae080a
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41 IIpakTnyeckas padora Ne 5. 05.02. Bu6muoteka [JOK
Pemenne s3xcnepuMeHTAJbHBIX https://m.edsoo.ru/00ae0bf2
3aaa4 no reMe «BaxxHelmue
HEMEeTAJLJIbl M UX COeTHHEHHSD

42 KonTtpoabnas pa6ora Ne3 mo 10.02. Bu6muotexa [JOK
TeMe «BaxHeilline HeMeTALIbI U https://m.edsoo.ru/00ae0e18
HX COeTMHEHU

43 OO6mas xapakTepucTUKa 12.02. bubnnoreka [JOK
XUMHUYECKHUX IJIEMEHTOB — https://m.edso0.ru/00ae103e
MeTajuIoB. MeTrayuimueckas CBs3b U
METAJTNYECKasi KPUCTATMYECKast
pemérka. Pu3ndyeckue CBOMCTBA
METAJIJIOB

44 XHUMUYECKUE CBOKMCTBA METAJLJIOB. 17.02. bubnuoreka [{OK
DNEKTPOXUMHUECKUN Psijt https://m.edsoo.ru/00ae1156
HaMpsKEHUH METaNJIOB

45 OO6mme crmocoOb! MOTyYeHUs 19.02. bubmunorexa ITOK
MetaiioB. CrisiaBbl. Beruucienus https://m.edso0.ru/00ae1156
10 YPaBHCHHSIM XUMUYIECKUX
peaxiui, ecu OJJUH U3 PeareHToOB
COJICP)KUT TIPUMECH

46 ITonsTHE O KOPPO3UH METAIIIOB 26.02. bubmuorexa [IOK

https://m.edso0.ru/00ae1278

47 [IleouHbBIE METAIIITBI 03.03. bubnuoteka [JOK

https://m.edsoo0.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U 05.03. bubmuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [llenoyHo3eMenbHBIE METAILIBI — 12.03. bubmuoreka [{OK
KaIbIIUM U MarHui https://m.edsoo.ru/00ae15e8

50 Baxneiime coenuHEHUS KAJIbIUI 17.03. bubnunorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATU3ALIIS 19.03.

3HaHUHU
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52 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ 31.03. bubnuorexa [{OK
YCTpaHESHUS https://m.edsoo.ru/00ae1886
53 IpakTuyeckasi pa6ora Ne 6 no 02.04. bubmmoreka [JOK
TeMe ""2KécTkocTh BOABI B https://m.edsoo.ru/00aelae8
MeTo/bl e¢ ycTpaHenus"
54 AJFOMUHMI 07.04. but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
95 AM@oTepHbIe CBOMCTBA OKCUIA U 09.04. bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo 14.04. bu6nunoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Okcuipl, THIPOKCUIBI U COJTH 16.04. bubmnoreka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATHU3ALIS 21.04.
3HAHUMU
59 IIpakTnyeckas padora Ne 7. 23.04. bu6muoreka [JOK
Pemenue 3kcnepuMeHTAIbHBIX https://m.edsoo.ru/00ae3de8
3aaa4 no reme «Baxueiue
MeTaJIbl M MX COe/TMHEHH S
60 Boruncnenus no ypaBHEHUAM 28.04. bubmuoreka [JOK
XUMHUYECKHUX PEAKLUH, ECIIH OUH https://m.eds0o.ru/00ae1750
U3 PEareHToB JIaH B U30BITKE WU
COJICP)KUT TIpUMeCcH. Beraucienus
MacCOBOM JOJH BBIXOJa MPOAYKTa
peakIn
61 O000I11IeHIE U CUCTEMATHU3ALIUS 30.04.
3HAHUU
62 KonTtpoabnas pa6ora Ned mo 05.05.
TeMe «BaxHeilmne MeTa bl U
HX COeINHEHUS»
63 BemecTBa 1 Marepuaiisl B 07.05. bubmmoreka [JOK
MOBCEAHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE 12.05. bubnuorexa [JOK

OKpYKarOLIEeH Cpeibl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHun 1 14.05. bubmmoreka [JOK
HKOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O6o00mIeHHE 1 1 19.05. bubmmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa

67 Hrorosasi kKoHTpoOJIbHAsI paboTa 1 21.05. Bu6muoteka [JOK
https://m.edsoo.ru/00adb33c

68 PesepBHbIil ypok. O600ICHHE 1 1 26.05. bubmuorexa [JOK
CHUCTEeMaTU3alusl 3HAHUI https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO
«M3parenscTBO «lIpocBenieHne»

» Xumus, 9 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO
«3narensctBO «IIpocBemenue»

Xumus: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHuk ["abpuensua O.C., OctpoyMoB
N.I"., Cnagxos C.A., AkinonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemienne»

Xumust: 9-1 kimace: 6a30BbIi ypoBeHb: yaeOHuk ["adpuensa O.C., OctpoyMoB
N.I'., CnagkoB C.A., AkinonepHoe o01ectBo «M3aaTenbeTBo
«IIpocBemnienue»

METOANMYECKHUE MATEPUAJIBI U1 YAUTEJIA

1. Anexcamuna U.}O. ®opmupoBanue 1 olieHKa PyHKIIMOHATbHON
IPaMOTHOCTH Y4aluxcs: Y4eOHO-MEeTOu4YecKoe nocooue /

N.10. Anekcammna, O.A. A6aynaesa, FO.I1. Kucenes; nayu. pen. 1.1O.
Anekcammna. — CI16.: KAPO, 2019. - 160 c.

2. 3aaun SKCIEPUMEHTAIIBHOIO Typa Becepoccniickon onmumImabl
IIKOJILHUKOB 10 XMMUU / 110 o01el pegakuueit akanemuka PAH,
npodeccopa B.B. Jlynuna. — M.; ExarepunOypr: M3natensctBo OO0
VYuusepcansHas Tunorpadpus «Ansda [Tpunt», 2019. — 340 c.

3. IlpenogaBaHue eCTECTBEHHO-HAYYHBIX IPEAMETOB B YCIOBUAX
OOHOBIIEHUS Co/IepKaHus 001ero 00pa3oBaHus: METOIUYECKOe Tocodue /
ITentun A.1O., 3arpannynas H.A., Hukumosa E.A. u 1p.; nox pea. A.IO.
[Tentuna. — M.: ®I'BHY «ucTUTYT cTpaTerun pasButus oopazoBanus PAOy.
2021.— 184 c.

4. ®opMHUpOBaHUE U OIIEHKA (DYHKIIMOHATLHON TPaMOTHOCTH 00YyYarONuXCsl:
y4eOHO- MeTouueckoe nmocodue / aBT.-coct.: H.H. CabenpHukoBa-
beramsumu, E.B. lamnanosa. — CraBponons: CKMPO IIK u ITPO, 2022. — 33
C.

5. Xumus (0a30Bbli ypoBeHb). Peanuzanusa tpedoBanuiit ®I'OC ocHOBHOTO
oO1ero o0pazoBanus: MeToIMyeckoe nocooue ans yuurens / Kasepuna A.A.,
[Tnuyruna I'.B.; mox pexn. I'.B. [Inuyrunon. — M.: ®I'bBHY «UHCcTUTYT
cTpareruu pazsutus oopazosanusi PAOy», 2022. — 8lc.

6. Xumus (yriryosieHHbiil ypoBeHnsb). Peanuzanus @I'OC ocHOBHOTO 00111€r0
oOpasoBaHus: MeTouYecKoe ocooue aist yuurtens / H.A. 3arpanudnast; mo
pen. A.1O. Ilentuna. — M.: ®I'BHY «MHCTUTYT cTpateruu pa3BUTHUS
obpazoBanust PAO», 2022. — 97 c.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. bubnuoTreka BUICOYPOKOB IO IIKOJIBHOM Mporpamme. Xumus. Pesxxum
nocryma: https://interneturok.ru.

2. bubmmoTteka nudpoBoro oO6pa3oBaTeILHOTO KOHTEHTA. XUMUs. Pexum
nocryma: https://lesson.edu.ru/04/08.

3. Eaunoe coaeprkanue obpazoBanue» [ DNEKTPOHHBINA pecypc]. Pexxum
nocryma: https://edsoo.ru.

4. ®I'BHY «MHCcTUTYT cTpaTeruu pa3BuTusi oopasoanus Poccuiickoit
akajeMuu oOpazoBaHus». Pexxum mpoctyma: http://skiv.instrao.ru.

5. ®I'BY «®DenepanbHblii MTHCTUTYT OLIEHKH KayecTBa oOpazoBaHus». Pexxum
noctyna: https://fioco.ru.

6. ®I'bHY «®enepanbHblii HHCTUTYT MEIArOrMYECKUX U3MEpPEHU» Pexxum
noctymna: Www.fipi.ru.



