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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepanbHO padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii mup», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3aaya
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAy4YHBIM METOJIaM TMO3HAHUS MPU M3YYEHHUU BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(GbopMUPOBAHUY U Pa3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi Gopmyia. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNS, Pa3I0KEHHUsI, 3aMEIICHUs], O0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKMCAHKME TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, JUCTHILISAIMSA, XpoMaTorpadusi, MpoBEAECHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3lyXa, YCWJICHHE MApHUKOBOTO (D deKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHM: WHIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHoctM MetaimioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEPKaHUs KHUCIOPOJa B BO3AYXE, IMOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4eHUE, COOMpAaHHUE, pACIO3HABAHWUE U U3YUYEHUE CBOICTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE N3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnektponsl. CtpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

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

Xumuyeckass cBa3b. KoBajnieHTHass (TojisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MNP U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHS: HAy4YHBIH (pakT, THIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJ0B, KAJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3anvyHbIM MpU3HaKaM (110 YHCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsTHEe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOLMALUHN. DIEKTPOIUTHI U HEAJIEKTPOIUTBHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIINY KUCIIOT, IIeJIouel U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKuu pas3lIokKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKuciaeHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BasxkHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TpUPOJIe. XUMHYECKOE 3arpsi3HEHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydyeHue, (Pu3nueckue M XUMHUECKUe
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Pocdop, amIoTpomHbIE
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriaepoja, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XHMMHYECKHE CBOWMCTBA, MOJYYEHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKH3HM UeJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKuX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kucinore. CUIMKATHI, UX UCIIOIB30BAHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUI0B (TaIOT€HUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, MoJlydeHre, COOupaHue, paclio3HaBaHUEe U HU3y4YEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIEJIE KPUCTAIUIMYECKUX PpEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauioB. OU3nyeckue U XUMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B llepuoanyeckoil cucremMe XMMHUYECKHUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coeJuHeHNs KabIUsi (OKCU T, TUIPOKCH]I, comu). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJb30BAHHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHelne
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKaromend cpeabl (mpeaeiabHas JOMyCTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU W3YyYeHHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPazoaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, ITPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHUs JOCTHUralOTCs B XO0Ji¢ OOyYEeHHMs XMMUU B €IMHCTBE Y4YeOHOU u
BOCIIUTATEIbHON JAEATENIBHOCTA B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIETYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOTMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMHN O0yYArOIINXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
W HAay4YHOMY HAaclehi0, MOHMMAHHS 3HAYEHUs XUMUYECKOHM HAyKH B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAIMeil o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, yd4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOJIHEHUU



y4eOHBIX, TMO3HABATEIBHBIX 3aJ1a4, BBIMOTHEHUU XHUMHYECKUX OSKCIIEPUMEHTOB,
CO37aHNH yU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOITOHUMAHHUIO M B3aMOTIOMOIIIH
B MPOLECCE 3TON yueOHOM AESATENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHUE
U TIOCTYNKH CBOUX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIAIOIIHNE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3AX YeEJIIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHHWM 10
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
yBaO)XCHHE K TPYLy U pe3yibTaTaM TPYAOBOH IESTEIHHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA  BBIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus ¢ YYETOM JTHUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH T1eJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HICTOUYHUKY KU3HU
Ha 3emMJjie, OCHOBE €€ CyIEeCTBOBAaHUS, MOHMMAHUE ILIEHHOCTH 3J0pPOBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznuecKkoMy M TCHUXWYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS
paBuJI O€30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHns 3aa4, CBSI3aHHBIX C OKPY’Kalolled MPUPOAHON CPEIOH, AJis MOBBIIICHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYypbl, OCO3HAaHHSA TJ00ATbHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHS, TIPUHLIMII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IMpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUS HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOCHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IpU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSATUSMHU), UCIOJIB30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBaTh IPUUYMHHO-CIEJACTBEHHbIE CBSI3M MEXAY OOBEKTaMHM H3y4YEeHUS,
CTPOUTDH JIOTUYECKUE PAaCCyXAEeHUs (MHIYKTUBHbBIC, AEIYKTUBHBIE, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLlECCE TNO3HAHWA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YUETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIC
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTa
MO3HAHMSI, & TAKXKE B KAU€CTBE OCHOBBI I (HOPMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM IIpollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMAILIHIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEp)KaHHUsA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh Pa3UYHbIE METOJBI M 3allpOChl MPU TOUCKE U OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M aHAJIM3UpOBaThb B IIpoliecce Y4YEOHOM W
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPHUPOIHOM
CpeIIbl.

KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YueOHbIe 1elCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0/I€ TUAJIOTA U (UJTK) TUCKYCCHUHU) TIO CYIIIECTBY
oOcyxmaeMoi TeMmbl, (OPMYIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUSI TIPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESATEIbBHOCTH B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh [PE3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OMNPENCIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBbHBIX 33J1a4, CaMOCTOATENIBHO COCTAaBJIATH WJIH KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHX 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K koHiy oOyuenus B 8 kiacce npeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHW: aTOM, MOJIEKYJIA,
XUMUYECKUN DJIEMEHT, NPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccu(ukanus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, PEeaKIuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTajb, paauyc aToma,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAA
CBsI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JO0Js BeELIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEAMHEHHH Mo
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nodounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij sA7ipa, O0IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO0 JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX [MPEBpALCHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

MPUMEHSITH OCHOBHBIE OINEPAIIU MBICIIUTEIIBHON IEATEIIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJII M3Yy4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUSI — HAOJIIOJICHHE, W3MEpPEHHe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe TmpaBuiaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUHM C HMHCTPYKIMSIMH TIO BBIIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB



(BomoOpoJa U KHUCJIOpPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEACIEHHOMN
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHHIO PACTBOPOB IIENOYEH U
KHUCIIOT C TIOMOIILbIO UHJIUKATOPOB (JakMyc, heHON(PTaICHH, METUIOPAHK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBS3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
MeTayuIndecKas ), KpuCTaInyecKas peniéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTb XMMHUUYECKOM PEAKLUHH, NPEAECIBHO IOIYyCTUMAas KOHLEHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHH U
IIPUMEHSATH T ITOHTHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUH;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o (opmyiiaM, BUA XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIici [lepumommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
pa3uyarh TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJBIINE MEPUOABI, COOTHOCUTH
0003HauYeHH s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TaOIHUIIE, C YNCTOBBIMH
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeesieHue HX 0



AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesiaX MajblX MEPHOJ0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OIMHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
IIeJI0Ueh M COJIeH, TTOTHBIE M COKPAIIEHHBIC YPABHEHHUS PEAKIIUM HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIONINX CYIIICCTBOBAHUE
TEHETUYECKOU CBSI3M MEK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PEaKInit;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYCCKUX TIPEBpaIleHUN B Pa3IMIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MaCCOBYIO JIOJII0O XHMHYECKOIOo JJIeMeHTa 1o ¢GopMmylie COCIMHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBHIIA MTOJIB30BAHUS XUMHUYECKOHN TIOCY0H U 1a00OpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TIO BBINOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IT0 TIOJIYICHHIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TTOATBEPIKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TNIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTICPAIUH MBICIIUTEIILHOMN NEITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE IPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3YyUCHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METO/bl IO3HAaHUS — HaOII0ICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u
KoHuTposbHubIe IpakTHyecKkue JieKTpoHHbIe (H(pPOBHIE)
n/n TeM NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE PecypChl
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeIIoBeKa

12 BemiectBa u xummueckue 15 1 0 bubnnoreka IIOK

' peaknuu https://m.edso0.ru/7f41837c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 1 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 0 1 bu6nuoreka [IOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIacChl 11 1 1 bubmuoteka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 0 bu6nuoreka [IOK
' XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMHUecKas CBS3b.
3.2 OxucCIUTENHHO- 8 0 bubmmorera LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINH
bu6nuoreka [IOK
4 1
TOTO O pasAeiy > https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
3 0
Pesepsiioe spens https://m.edsoo.ru/7f41837c
OBULIEE KOJIMYECTBO YACOB I10 68 6
I[MPOT'PAMME
9 KUJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpaMMbI Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypcsl
Pa3pnen 1. BemecTBo 1 XuMu4ecKkHne peakun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 0 bubmuoreka [IOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubmmnoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAST JUCCOLIHAITHSI. 8 1 1 bubnuotexa [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgea 2.

HeMeTa/jibl 1 UX cOeIUHEHUS

21 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. ['anoress: https://m.edsoo.ru/7f41a636
OO01mas XapakKTepUCTHKA XUMUYSCKUX
2.2 sneMedToB VIA-rpymnnel. Cepa u eé 6 Bubmorexa HOK
' PYIIBL- 2-€p https://m.edsoo.ru/7f41a636
COeIHEHUS
OO011ast XxapaKTepPUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 bubmmorexa [JOK
' PYHITH ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
O01asg xapakTepUCTUKa XUMUYECKAX
2.4 3H€§€HTO]§) IVA? el. YIIIepoa u 8 Bubmiorexa IOK
' . TPYHIIBL. poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Utoro no pazneny 25
Pazgen 3. MeTaJIBI 1 HX COeAMHEHUS
bubnunorexa LIOK
A 7| 4
3 Obuue CBOHCTBA METAIIOB https://m.edsoo0.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3nes 4. Xumus n okpy:Kapmas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmiorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa OK

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IHOYPOYHOE IIVNIAHUPOBAHHE
8 KJIACC
KounuecTBo yacos DJIEKTPOHHbBIE
Ne Hara
Tema ypoxa Kontpoabubie IIpakTuueckue uudposbie
n/n Bcero H3YyYeHHUs
padoThI pPadoThI oOpa3oBaTeJibHbIE
pecypcbl
1 [Ipenmer xumuu. Poias xumuu B 1 0 0 bubnunoreka LIOK
’KW3HHU 4ejioBeKka. Tesa U BelecTBa 04.09.2024 = https://m.edsoo.ru/ff0d210c
9 Ilonsarue o MeTonax MO3HAHHS B 1 0 0 bubnunoreka LIOK
XUMHH 06.09.2024  https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1
3 «[IpaBuma paboTsI B 1ab0paTopuu U 1 0 1 bubnnorexa [JOK
pUEMBI OOPALLIEHUS C 11.09.2024  https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)
4 Yucreie BelecTBa U CMECH. 1 0 0 bubnmorexa LIOK
CrniocoOsI pa3aenenus cMmeceit 13.09.2024  https://m.edsoo.ru/ff0d26ca
bu6mmoteka IIOK
> ATOMBL H MOJICKYIIbI L 0 0 20.09.2024  https://m.edsoo.ru/ff0d2a6c
6 XuMudeckue dJIEMEHTRI. 3HAKU 1 0 0 bu6nunorexa LIOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
bubnmnoreka [JOK
! Hpoctbie it croxHbIe BerecTsa L 0 0 27.09.2024 https://m.edsol_.[ru/fdeZaGC
[TpakTrueckas padota Ne 2
8 «Pa3nenenue cmeceii (Ha npumepe 1 0 1 bubnmorexa LHOK
18.09.2024  https://m.edsoo.ru/ff0d28c8

OYHCTKH HOBE[pCHHOfI COJ'II/I)))



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
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bubnunorexa LIOK

o ATOMHO-MOJICKYIAPHOE yHeHie 02.10.2024  https://m.edsoo.ru/ff0d2d50
3aKO0H IIOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYECKasi hopMyIia. bubnmnoreka HOK
BaneHTHOCTL aTOMOB XUMHYECKUX 04.10.2024 @ https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENBLHAA aTOMHAsI Macca.
11 OTHOCHUTENBHAS MOJEKYIIIpHast bubmorexa HOK
2P 09.10.2024  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTAa B COCAMHECHUU 11.10.2024 @ https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJib. bubnunoreka LIOK
Monspras macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMHUYecKasi peaKius 18.10.2024 @ https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBuUs MPOTEKaHUS bubmmnoreka HOK
XUMUYECKUX PeaKui 30.10.2024 @ https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMHYECKUE YpaBHEHUS 01.11.2024  https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHUAM bubnnorexa [JOK
o P . 06.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMHuecKux
18 eaKIui (COeAMHEHHUS, PA3IOKCHHUS bubmmorexa [IOK
peardt A P : 08.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4&HBIH-
19 SHITUKJIONEINCT 0606yII eHHe U bubmorexa HOK
1 AHCT: . 13.11.2024  https://m.edsoo.ru/ff0d40c4

cHCTeMaTHU3alus 3HaHUu!



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Nel mo reme

bubnunorexa LIOK

20
«BermecTBa 1 XUMUYECKHE PEAKITUM 15.11.2024  https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTa
21 BO3 Ilyxa KI/IZ[JIO I)or —B aneMgH: u bubmorexa LOK
AR e 06.11.2024  https://m.edsoo.ru/ff0d44ge
npoctoe BeuiectBo. O30H
dusnyecKkue 1 XUMHYECKHE
29 CBOMCTBA KHCJIOpO/ia (peaKkIuu bubnmnoreka HOK
okucieHus, ropeaue). [lonstue 06 08.11.2024  https://m.edsoo.ru/ff0d4614
OKCHJIaX
Croco0bI MOIy4YeHUs: KUCIIOPO/Ia B
23 J1abopaTopum iqn OMBIH_U'IerH(leTI/I bubmorexa [JOK
patop P ' 13.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOM
24 pEaKIIMH, IIOHATHE O bubnunoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- 15.11.2024  https://m.edso0.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TommBo (HedTh, yroiab U METaH).
25 3ar HBHGIEI/qu];O?» . a, CIIOCOOBI iro bubmorexa LOK
P VX, 20.11.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenue u cobupanue bubmorexa LOK
i . 22.11.2024  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4eHUE €T0 CBOHCTB
97 Bonoponx — anemeHT u pocroe bubmuoteka [IOK
BenlecTBo. HaxoxeHnue B mpupose 27.11.2024  https://m.edsoo.ru/ff0d4ddoO
duznyeckue U XUMHYECKUE
28 cBoiicTBa Bojopoja. [Ipumenenne bubmorexa I[JOK
Aopona. 1p 20.11.2024  https://m.edsoo.ru/ffod4ddo

BOOOpOaa
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bubnunorexa LIOK

29 I1
OIATHE © KHETOTAX 1 COIIX 04.12.2024  https://m.edsoo.ru/ffod50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka HOK
nabopaTopuu 06.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «[Tonyuenue u cobupanme BogopoIa Bubmaorexa ITOK
v 1P posa, 11.12.2024  https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €TI0 CBOHCTBY
39 Mounsipabiii 00bEM ra3oB. 3aKoH bubmmoreka [JOK
ABoraapo 13.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€ma, KoJIrM4yecTBa
33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
Y 18.12.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMH HAa OCHOBE bubmorexa HOK
P "p . 20.12.2024  https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 Du3nvecKue U XUMUYECKHUE bubmmoteka IIOK
CBOMCTBA BO/IbI 25.12.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubmuoreka [IOK
WHIUKAaTOpax 27.12.2024 @ https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 Hacrlmenusie 1 HeHACKIIIEHHBIE bu6nunorexa LIOK
pactBopbl. MaccoBas 10J1sl BEIIECTBA 08.01.2025  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK
ompeneEHHON MacCCOBOM JTOJIeH 10.01.2025  https://m.edsoo.ru/ff0d5eba

PpacTBOPEHHOTO BEWMIECTBA»
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KonTtponsnast padora Ne2 o reme

bubnunorexa LIOK

39
«Kucnopoa. Bomopon. Boga» 15.01.2025 @ https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bub6numoreka [IOK
HOMEHKJIaTypa 17.01.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenune nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ 22.01.2025  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa 24.01.2025 https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI 29.01.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnorexa [JOK
HOMEHKJIaTypa 31.01.2025  https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u XxuMuyeckue cBOWCTBa Bu6mmoreka [JOK
KHCJIOT 05.02.2025 @ https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) n)i)n )eHI/ISI XI/IMI/IIIZSKHG bubmorexa LIOK
. i ’ 07.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUYECKHIX 12.02.2025  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['eHeTnyeckas CBSI3b MEXKIY
48 KJlaccaMH HEOPraHMYSCKUX bubmorexa LIOK
. P 14.02.2025  https://m.edsoo.ru/00ad9a50
COEUHEHUI
49 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HAHUM 19.02.2025  https://m.edsoo.ru/00ad9ch2
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KonTtponsnast padora Ne3 o reme

50 "OCHOBHBIE KJIACCHEI HEOPTaHUUECKUX buGnuorexa [IOK
. P 21.02.2025  https://m.edsoo.ru/00ad9ela
COEIUHEHNH
[TepBbIe MOMBITKY KIIACCH(PUKAITUU
51 XUMHYECKUX 31eMeHTOB. IlonsaTue o buGnuorexa [IOK
' 26.02.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 IIepnoanueckas cucrema bubnunoreka [JOK
XUMUYecKux anemeHToB Jl. . 28.02.2025  https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoasl, TPyHIIbI, HOATPYIIIELI Bubmiorexa OK
P - TPY > HOAPY 07.02.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sep. M3oTombl 12.02.2025 | https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aToMOB 3J1eMeHTOB llepnoanyeckoit bubnnorexa [IOK
pHOA 14.02.2025  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[Tepuoanueckoii cucreme /1. U. 19.02.2025 @ https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U IPaKTUKH. [I. bubmuoteka [IOK
N. MenneneeB — y4éHbIH, IeAaror u 21.02.2025  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DIIEMEHTOB 26.02.2025 @ https://m.edsoo.ru/00adaab8
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59 HoHHas XxuMu4ecKkast CBsI3b 1 bubmotexa [JOK
28.02.2025  https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XxumMuueckast 1 bubnmnoreka HOK
CBSI3b 04.03.2025  https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas 1 bubmmoreka [JOK
XUMHUYECKAS CBS3b 06.03.2025  https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Cremneith OKkHCIeHis 1 11.03.2025 https://m.edSO(I)_.[ru/OOadanS
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoreka [{OK
peakiuu 13.03.2025  https://m.edsoo.ru/00adb076
bubmmoreka [JOK
o4 ORHCIHTEINH i BOCCTAHOBHTEIIH L 25.03.2025 https://m.edso:)_.[rUIOOadb076
KonTtponpnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4ecKas 1 bubmmorexa [IOK
01.04.2025  https://m.edsoo.ru/00adb486
CBSI3bY»
66 O0o001mIeHNEe U CHCTEMaTH3aITHS 1 bubmuoreka [{OK
3HAHUHN 03.04.2025  https://m.edsoo.ru/00adb33c
67 O06o0mIeHre U cucTeMaTr3aIus 1 bubnuoreka [{OK
3HAHUU 17.04.2025  https://m.edsoo.ru/00ad9ch2
68 O06o01eHre U cucTeMaTu3aIus 1 bubmuoreka [IOK
3HAHUU 24.04.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
I[MPOI'PAMME
9 KJIACC

‘ Tema ypoka

KoaunuyecTBO 4acoB
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Ne Jara DJIeKTPOHHbBIE
Kourpoububle IIpakTHyeckue
n/n Bcero U3YYEeHUsS uudposbie
padoThI padoThI
oOpa3oBaTe/ibHbIE
pecypcbl
Ilepnonrueckuii 3aK0H.

1 [lepuoauueckast cucrema 1 0 0 Bbu6muotexa [JOK
XUMHYECKHX 31eMeHTOB J[. U. 05.09.2024 = https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX JICMECHTOB 1 0 0 bubmmorexa [IOK

) 06.09.2024  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnorexa [JOK
HEOPraHUYECKHX BEILECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 0 0 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUE u yrinyonaeHue

5 . 1 1 0
3HAHWH OCHOBHBIX Pa3zeiioB Kypca 19.09.2024
8 Kkiacca»

Knaccudukanms xumMuaecknx

6 €aKIUH 0 Pa3TMYHBIM 1 0 0 bubmorexa LOK
P P 20.09.2024  https://m.edsoo.ru/00adbcb0
MpU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [IoHATHE O TOMOTEHHBIX 1 0 0 bubmmorexa [IOK
PeaIu. 26.09.2024  https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEaKIIAIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecuU. DaKTOPHI, BIUIIOIINIE 1 0 0 Bubmorexa IOK
P ' PEL 27.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYECKOMN pCaknumn



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MMOJIOKCHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIUTeNbHO- bubmuorexa [IOK
BOCCTAaHOBUTEJIbHBIE PEAKIINH 03.10.2024  https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTHUECKON
10 ucconuanun. CUiIbHEIE U CIa0ble bubmiorexa LIOK
A HHatHH. 04.10.2024  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnsle ypaBHEHUS pEeaKIIAi Bubmorexa HOK
P bearh 10.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubmmorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBICHUNA 00 Bubmiorexa OK
bes . 17.10.2024 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH Bubmiorexa IOK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HAHUH 24.10.2024 @ https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeHTaIbHBIX Bubmorexa LIOK
p 25.10.2024 @ https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHast pabora Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK
NUCCOLHAINA. XUMHUYECKHE 07.11.2024  https://m.edsoo.ru/00addecO

peaxkiuu B pacTBOPax»
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OOm1ast xapaKTepUCTHKA

18 rajoreHoB. XMMHYECKHE CBOMCTBA bubmorexa HIOK
' 08.11.2024  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJiopa
Xnoposogopoa. CojissHas KHCIIOTa,
19 nggqecfng CEOﬁCTBa MOJydeHUE bubmorexa HIOK
> HOIVH ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COISTHOM KUCIOTHI bubmorexa HOK
i . . ’ 15.11.2024  https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY
Bbruuciienus mo ypaBHEHUsIM
21 XUMHYECKUX PEaKIUii, eCIu OQUH bubnnorexa [JOK
PEART, A 21.11.2024  https://m.edsoo.ru/00ade488
13 PEarcHTOB JIaH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms 22.11.2024  https://m.edsoo.ru/00ade64a
AnnorponHsle MoaH(pUKAUN
23 cepnl. HaxoxieHue cepsl U €€ bubmuorexka [IOK
COCIMHEHHH B IPUPOJIE. 28.11.2024  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHUE,
24 @Hgnqefml;ei XI/III:\)/[I/IIIGCKI/IC bubmmorexa [IOK
. 29.11.2024  https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcupsbl cepel. CepHas KUCIIOTa,
25 (I)I/ISI/IfI[eCKI/Iz " XI/II\IZI/I‘{eCKI/Ie bubmmorexa [JOK
. 05.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE MIPOMBIIIUIEHHOTO criocoba bubnuotexa [JOK
MOJIYYEHUSI CEPHOM KUCIOTHI. 06.12.2024  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpY’KAKOLIEH Cpeibl
COETUHEHUSIMHU CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXO0/Ia MTPOJIYKTA PEaKIUU 12.12.2024 @ https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactipoctp PHPOAC, 13.12.2024 | https://m.edsoo.ru/00adeea6
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ i 19.12.2024  https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
IIpakTuueckas padora Ne 3 mo treme
30 «Tlion eHue aNI[)MI/IaKa U3yVYECHUE buGnuorexa [IOK
yqu 1Y 20.12.2024  https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuco0Ta, €€ GU3nIecKue bubmuorexka [IOK
1 XUMHYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAo0p ’ . 27.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
docdop. Oxeun dochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnmnoreka [JOK
M XMMHYECKHE CBOMCTBA, 09.01.2025  https://m.edsoo.ru/00adf68a
MOJTyYeHUE

34 Hcnonb3oBanue GocgaToB B bubmuoteka [IOK
KaueCTBE MUHEPAIBbHBIX 10.01.2025  https://m.edsoo.ru/00adfc20
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ynobpeHuii. 3arps3HeHHe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa [JOK
PHpOIe, 3 16.01.2025  https://m.eds0o.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaeposa, ux puznyeckue
U XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKHUE TPOOICMBI bubmorexa [JOK
P ’ 17.01.2025  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VroipHasa KHUCI0Ta U €€ COJIN Bubmiorexa OK
23.01.2025 @ https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakius Ha 24.01.2025 @ https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBaX KaK O bubmorexa HOK
P H 30.01.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 KpeMunii 1 ero coe fuHeHN Bubmiorexa OK
p A 31.01.2025 @ https://m.edsoo.ru/00ae080a
ITpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 o reMe «BaxHenme 06.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHast pabota Ne3 o reme
42 «Baxueiinme HeMeTayUIbl U UX Bubmorexa IOK
07.02.2025  https://m.edsoo.ru/00ae0el8

COCIUHCHUA»
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
METAJUINYECKasl KpUCTaJIInyecKas 13.02.2025  https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUUECKUI PII buGnuorexa [IOK
P . P 14.02.2025  https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6m1re ciocoObl MOTyYSHHS
meraiuioB. CruiaBel. Beraucienus
45 10 YPAaBHEHUSIM XUMHUYECKUX buGnuorexa [IOK
P . 21.02.2025  https://m.edsoo.ru/00ael1156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmiorexa HOK
pp 27.02.2025  https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK
47
Ienotree Merauis! 28.02.2025  https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuoreka [IOK
Kanus 06.03.2025 | https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KAJIBIAN 1 MarHui 07.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxueinue coequHEHNU KaJbIIAA Bubmiorexa ITOK
s t 13.03.2025 = https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HAHUH 14.03.2025
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK
YCTpaHECHHS 20.03.2025  https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KeCTKOCTB"BOHH 1 METOARL €€ 21.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bub6nmoreka [IOK
>4 AdtromiHil 03.04.2025  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCH]IA 04.04.2025  https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
> AKeneso 10.04.2025 @ https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemnesa (111) 11.04.2025  https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUI 17.04.2025
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a1a4 o teme «Baxueiiue 18.04.2025  https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHA, €CITH OJIHH
60 U3 PEareHToB JIaH B U30BITKE WIN bubmmnoreka HOK
COJIEPKUT MpHUMecH. Brruncnenus 24.04.2025  https://m.edsoo.ru/00ael1750
MacCcOBOM JOJIH BBIX0OJa MPOIYKTA
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUI 25.04.2025
KonTponbnas padora Ne4 o teme
62 «BaxHele MeTauIbl U UX 90.04.2025

COCOAUHCHUA»



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

63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
IIOBCEIHEBHON XU3HU YeJIOBEKaA 30.04.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl 05.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
HKOJIOTHUYECKUX MPOOIeM 06.05.2025  https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cHCTeMaTH3aIus 1 bubmmoreka [JOK
3HaHUH 12.05.2025  https://m.edsoo.ru/00ae0d0a
67 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubmuoreka [{OK
3HAHUU 13.05.2025  https://m.edsoo.ru/00adb33c
68 O60061eHre U cucTeMaTH3anus 1 bubmmoreka [JOK
3HaHUI 19.05.2025  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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