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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIEW U3y4YeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuto. ColiepaHU€ CKIIAQIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYyUYCHUS N3ydaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHHe XUMUU MPOUCXOAUT C MPHUBICUCHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapakKTepa, sI3bIka HAyKH, B MPUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XUMHUYECKHMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
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 HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: 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 Mmacca. B3auMocCBsI3b 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). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUcIopoAa B JabopaTopuud W IPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

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.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimmoB 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 CONEPKAHUS KUCIOPOAA 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, TMOJydeHUE, COOHMpaHHWE, pACIO3HABAHUE U U3YUYEHUE CBOWCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE 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.
OxuCcANTEeILHO-BOCCTAHOBUTE/ILHbIE PEAKINHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckast cuCTeMa XMUMUYECKUX 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. M3oronsl. Onexktponsl. CtpoeHne
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 M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX 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.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COETUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

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

Knaccudukaiuys XuMA4ecKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKHE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEaKUUU M TMOJIOKEHUE XUMHUUYECKOTO

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

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



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

Peakiiuun noHHOTO OOMeHa. Y CIOBHS MPOTEKAHUs peaKIMil HOHHOTO 0OMEeHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PELUIETOK HEOPTraHWYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpoLecca AUCCOLUAIIMY KUCIIOT, HIeJI0ouel U cojiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHNil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IOJNy4YeHUE, NOpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (0011IME KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUHA B TpHUPoJE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOoiMydyeHHue, (U3MUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX Y100pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, uUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBogax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O61mume npeacTaBieHust 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHILICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclioO3HaBaHUE M U3YUYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeillne HeMEeTaibl U X
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHHA, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. I[IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B mpupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MarHHS, KAJIbIUs, AJIIOMUHUS, ITUHKa, sxkese3a (11)
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 SKCIEPUMEHTAIIBHBIX 3a7ay Mo Teme «BaxHelue
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 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTtepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEpPHbBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusrka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYCCKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaTbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBbI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 33]1aBaTh BOIPOCHI (B XOJ€ Arasiora 1 (W) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMKCS Hay4yHblE€ 3HAHUSA, YMEHHS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpPHASI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (QopMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHWs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMyC, (eHON(PTATICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTtaindeckas penérka, Koppo3us METallIoB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS GopMyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmysaM, BHA XUMHYECKOUH
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpymnma)», manbie u  OoONbIIME MEPUOJABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIUME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHHMEM, a Tak)Ke TMpaBuiaa oOpalleHus C BeEIIeCTBAaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3IMIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUJ-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIIBHOM IEITEIPHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (pEajbHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHubie IpakTuyeckue
n/m TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMmust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnnoreka IIOK

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

YyejoBeKa

19 BemecTBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK

' peakiuu https://m.edso00.ru/7f41837c

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoz. [lonsitue 5 bubnuoreka [JOK

' 00 okcuaax https://m.edso00.ru/7f41837c
29 Bognopoa.Ilonsarue o kucmorax 8 1 bubmuoreka [JOK

' 1 COJIAX https://m.edso0o.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK

' OCHOBaHUAX https://m.edso0o.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pasneny 30

Pazpnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[

[Iepnonnueckuil 3aK0H 1
3.1 [lepuoauueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .

but6mmoreka [IOK
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
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https://m.edsoo.ru/7f41837c

Mengaene-eBa. CtpoeHue
aroMma

XuMH4YeCKas CBA3b.

3.2 OKMCIIUTEILHO-
BOCCTAHOBUTEJILHBIE PEAKITUN

Hroro no pazneny

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m pasi Kontpoabnsie IlpakTuueckue (uncbp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
[ToBTOpeHue u yriydiieHue 3HaHu| bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
DJIIEKTPOIUTHYECKAST JUCCOLIMALIUS. bubmmoreka [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 aneﬁeHTmf V|A2“ nel. Cepa u e 6 bubmorexa LOK
' PYIIBL. P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 3neﬁeHT01§) VA-E nnbl. A30T, pocdop u ux 7 1 bubmorexa HOK
' PYTIIB. ’ P https://m.edso00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 BJ'IeHl\ieHTOIf IVAl-Dr bl YTIEpoa u 8 1 2 bubmorexa [IOK
) N PYTHIEL. poxt https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25

Pazpea 3.

MeTasuibl 1 HX COeAUMHEHUSA



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

bub6nmoreka [IOK

3.1 Obmpe croficTsa MeTaIIoR 4 https://m.edsoo.ru/7f41a636
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUSI 16 ﬁg&?ﬁ;ﬁ;{;gg};f 112636
Hroro no pazaeny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PeszepBHOe Bpemst 3 EH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KonrTpoabsubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumun. Posb xumuu B bubnuoreka [JOK
1 JKW3HU 4ejIoBeKa. Tea U BelecTsa 1 01.09.2023 https://m.edsoo.ru/ff0d210c
Ilonsarue o MeTonax IO3HAHHUS B bubnunoreka LIOK
2 XUMHH . 02.09.2023 https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U MPUEMBI bubmmoreka [JOK
3 oOparteHus ¢ 1abopaTOPHBIM 1 08.09.2023 https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl bubmuoreka [{OK
4 pas3JeneHus cmecei ! 09.09.2023 https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «If;KTc:JIIqeGI:{CI/I:: il\i)chfjazHa npuMepe 1 15.09.2023 bubmorexa [JOK
: . pHMED R https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
bubnmorexa LIOK
6 ATOMBI 1 MOIIRKY Tkl ! 16.09.2023 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AJIEMEHThI. 3HAKH bu6mmoteka IIOK
! (CHMBOJIBI) XUMHUYECKUX JIEMEHTOB . 22.09.2023 https://m.edsoo.ru/ff0d2be8
bu6nunorexa LIOK
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 23.09.2023 https://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 29.09.2023 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubnunorexa LIOK

10 Xumnueckas popmyna. BanreHTHOCTD 30.09.2023 https:/m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. 06.10.2023 bubmuorexa [IOK
OtHoOcHTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10511 XMMUYECKOTO bubmuorexa [IOK
12 3JIEMEHTA B COEIMHEHUHU 07.10.2023 https://m.edsoo.ru/ff0d350c
KoauuectBo BemecTBa. MoJb. bubnunoreka LIOK
13 Momnspras macca 13.10.2023 https://m.edsoo.ru/ff0d5230
Ou3nYecKue 1 XUMUUECKHE SBJICHUS. bubmmoreka [JOK
14 XUMHUYECKast PeaKIus 14.10.2023 https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubmmoreka [JOK
15 XUMUYECKHUX PEaKIuid 20.10.2023 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
16 XUMHUYECKUE YpaBHEHUS 21.10.2023 https://m.edsoo.ru/ffod3b88
Boruncnenus KonuyecTBa, MacChl
’ bu6nmorexa LIOK
17 BEII[ECTBA 10 ypaBHCEII/IHM 27.10.2023 https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Kitace a ec
18 pCaKIIII:IIg) Igfo:nHIfH);Eﬁ;I qpa;fcixeﬂnﬂ 10.11.2023 bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6nunorexa LIOK
19 SHIUKJIIONETUCT. O606uuleHHe u 11.11.2023 https://m.edsoo.ru/ff0d40cA
CUCTEMAaTH3AIIHsI 3HAHHHA
20 KonTtponbhas padora Nel o teme 17.11.2023 bubmuoreka [IOK
«BermecTBa 1 XUMUYECKHE PEAKITAN o https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. Cocras
21 Bo3ayxa. Kucmopom — smeMeHT u 18.11.2023 bubmorexa [JOK

MpOCTOC BCHICCTBO. O30H

https://m.edsoo.ru/ff0d448e
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dusnyeckue U1 XUMUYECKHE CBOMCTBA

bubnunorexa LIOK
22 KHCTIOpo/ia (peakiuy OKUCIICHUS, 24.11.2023 https:/m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI MOTy4eHHsT KHCIIOPO/Ia B
bu6nmoreka [IOK
23 71a00paTOPUH U TPOMBIIIICHHOCTH. 25.11.2023 https://m.edsoo.ru/ff0d497a
[TpumeneHue kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
pEaKLHH, IIOHSITUE O bubnmnoreka HOK
24 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 01.12.2023 https://m.edso0o.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TormBo (HedTh, yroib 1 METaH).
bubmuoreka [{OK
25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro 02.12.2023 https://m.edsoo.ru/ffoddcaa
IPEIOTBPAIICHUS
[TpakTiueckast pabota Ne 3 o Teme
bubnunoreka LIOK
26 «[lomyuenue u cobupanue ) 08.12.2023 https://m.edsoo.ru/ffod4ae?
KHCIIOPO/1a, U3yYEHUE €T0 CBONCTBY
97 Bomopon — anemeHT u mpocToe 09.12.2023 bubnnorexa [JOK
BelecTBo. Haxoxxaenue B mpupojae https://m.edsoo.ru/ff0d4ddo
28 du3nyeckrue U XUMUYECKHIE CBOMCTBA 15.12.2023 bubnmorexa LIOK
Bojopona. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
29 [ToHsiTHE O KUCHOTAX U COIAX 16.12.2023 https://m.edsoo.ru/ff0d50d2
Crioco0sI 1oTy4eHust BOAOPO/Ia B bubnmorexa LIOK
30 naboparopuun 22:12.2023 https://m.edsoo.ru/ff0d4ddo
IT 6ota Ne 4
31 lonysenme n cobmpannie soxopor 2312.20p3 ~ Dubmorera LIOK
i P AOPOa, o https://m.edsoo.ru/ffod4f42
U3YYCHUE €T0 CBOWCTBY
32 MomnsipHblii 00bEM ra30B. 3aKOH 29 122023 bu6muoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brrancienns 00bpEma, KoJIudecTBa

bubnunorexa LIOK
33 BEIeCTBA Iasa I0 ero H3BECTHOMY 30.12.2023 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncnenus 006EMOB Ta30B 1Mo
bu6nmoreka [IOK
34 ypaBHCHI/IIO“peaKHI/II/I Ha OCHO]EC 12.01.2024 https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHHUH Tra30B
Du3nyecKue 1 XMMUYECKHE CBOMCTBA bubnuorexa [IOK
35 BOJIBI 13.01.2024 https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [TonsTue 00 bubnuorexa [{OK
36 WHAKATOpaX 19.01.2024 https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTEIb.
37 Hacpnnennsie 1 HeHaChIIIEHHBIS 20.01.2024 bu6nmnorexa LIOK
pactBopbl. MaccoBasi 710J1s1 BeleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckast pabota Ne 5 o Teme
38 «HpHFOTf)BJIeIU{He paCTB?pOB c ) 26.01.2024 bubmmoreka [JOK
onpeaeNEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTtponbHnas pabora Ne2 no teme 27 01.2024 bubmuoreka [IOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIaccudUKaIus, bubnmorexa LIOK
40 HOMEHKJIaTypa 02.02.2024 https://m.edsoo.ru/ff0d664e
[TomydyeHne 1 XUMHYECKHE CBOMCTBA
bubnmorexa LIOK
41 KUCIIOTHBIX, OCHOBHBIX U 03.02.2024 https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnuotexa [JOK
42 HOMEHKJIaTypa 09.02.2024 https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA 10.02.2024 bubmuoreka [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka LIOK

44 HOMEHKJIaTypa 16.02.2024 https://m.edsoo.ru/ff0dfee2
[Tonydyenune u XuMHYECKHE CBOMCTBA bubnmnoreka HOK

45 KHCJIOT 17.02.2024 https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,

bubnunoreka LIOK

46 CHOSO6H MIOJIy4€HUs, XUMUYECKUE 24.02.2024 https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktudeckas padora Ne 6. Pemenue

47 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 01.03.2024 bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHECHUIN»

48 I'eneTnyeckas cBsI3b MEXKIY IfnaccaMH 02.03.2024 bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
O06o001IeHre U CUCTEMaTH3aIs bubnuoreka [IOK

49 3HaHUH 09.03.2024 https://m.edsoo.ru/00ad9ch2
K 6ota Ne3

50 "Ocnommic rtacom neopraRIIGCKITK 15.03.2024 ~ Dromiorexa LIOK

“n P o https://m.edsoo.ru/00ad9e1a
COCTUHEHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
bubnmorexa LIOK

51 XAMHYECKHUX dJIeMeHTOB. [loHsATHE O 16.03.2024 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema bubmmnoreka HOK

52 XUMHYEeCKUX deMeHToB Jl. U. 22.03.2024 https://m.edsoo.ru/00ada52c
Menpeneena

bubnmnoreka LIOK
53 [lepuoael, rpynmnsl, OATPYIIIBI 23.03.2024 https://m.edsoo.ru/00adas2c
54 Crpoenne atoMoB. CocTaB aTOMHBIX 05.04.2024 bu6muoreka [JOK

sanep. N3oTomsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3JIeKTPOHHBIX 000I0YeK

bubnunorexa LIOK

55 aTOMOB 3J1IeMeHTOB [lepuonnueckoit 06.04.2024 https://m.edsoo.ru/00adashe
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnuorexa [JOK
56 [Tepuoauuaeckoii cucreme . U. 12.04.2024 https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU I/I HpuaKTI/IKI/I. . 13.04.2024 bubnnoreka [JOK
N. MenpneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB 19.04.2024 bubmmoreka [JOK
XUMHYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
59 HNonHnas Xumudeckas CBsI3b 20.04.2024 https://m.edsoo.ru/00adac34
KoBasieHTHas nosisipHas XuMH4UecKas bubmmoreka [JOK
60 CBSI3b 26.04.2024 https://m.edsoo.ru/00adaab8
KoBasneHnTHas HenossspHas bubmmnoreka HOK
61 XUMHUYECKasl CBSI3b 27.04.2024 https://m.edsoo.ru/00adaab9
bubnmorexa LIOK
62 CTeneHb OKUCTICHUS 03.05.2024 https://m.eds00.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bu6mmoteka IIOK
63 peakuu 04.05.2024 https://m.eds00.ru/00adb076
bu6mmoteka IIOK
64 OKHUCITUTENIN U BOCCTAHOBUTEIH 10.05.2025 https://m.eds00.ru/00adb076
KonTtponbHas padora Ne4 o reme
but6mmoreka [IOK
65 «Ctpoenne aroma. XuMHUYeCKas 11.05.2024 https://m.eds00.ru/00adbags
CBSI3b)»
66 Peseprubriit ypok. O6001eHue 1 17.05.2024 bu6nunorexa LIOK

cHCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c
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PesepBHbIil ypok. O60011IeHIE 1
crucTemMaTu3auurs 3HaHUI

67

PesepBHbIil ypok. O0001ICHHE U
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

68

18.05.2024

24.05.2024

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

bub6numoreka [IOK
https://m.edso0.ru/ff0d61c6
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9 KJIACC

Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
Ne ara upposBbIe
Tema ypoka Kounrpoubusie IIpakruueckue A wHpp
n/n Bcero u3ydyeHusi ~ oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcesbl
[Tepuonuueckuii 3aK0OH.
IIepnonnueckas cucrema bubnuoreka [JOK
! XUMHUYECKUX dy1eMeHToB []. U. ! 01.09.2023 https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH
. bubmuoreka [{OK
2 CBOICTB xgynqecxnx 3JIEMEHTOB 1 02.09.2023 https://m.eds0o.ru/00adbeb6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK
3 HEOPTaHMYECKUX BEIIECCTB 1 08.09.2023 https://m.edsoo.ru/00adb7e2
4 Bunpl xumuueckoi CB?I?I/I U THUIIBI 1 09.09.2023 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 <<HOBTf)p€HI/I€ U yrayOsieHue 1 1 15.09.2023
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kimacca»
Knaccudukanus XumMuaeckux
2 bubmmoreka IIOK
6 peaxkuuii o pa3IuyHbIM 1 16.09.2023 https://m.edso0.ru/00adbeb0
MpU3HAKaM
[TonsATHE O CKOPOCTH XMMHYECKOU
bubnmorexa LIOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX 1 22.09.2023 https://m.edsoo.ru/00adbe9a
Y TETePOTCHHBIX PEaKIUIX
[ToHsITHE 0 XUMHUYECKOM
8 paBHOBecHH. PaKTOPHI, BIUSIIOLINE 1 23.09.2023 bubmorexa HOK

Ha CKOPOCTh XUMHUYECKOU PEAKIINH

https://m.edsoo.ru/00adc28c



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

Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

9 OKHCIUTEIBHO- 29 09 2023 bubmuorexa [{OK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
bubnunoreka LIOK
10 nuccoruanui. CUIBHBIC U CTa0bie 30.09.2023 https://m.edsoo.ru/00adcd6s
AJIIEKTPOJIUTHI
. bubnunorexa LIOK
11 Honnble ypaBHEHUS peakiuii 06.10.2023 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
OCHOBaHMI B CBETE MPEACTABICHUI bubmmoreka [JOK
12 00 JIEKTPOIUTUICCKON 07.10.2023 https://m.edsoo.ru/00add5d8
JUCCOITAIITN
XUMHYECKHE CBOMCTBA COJICH B
N bubnunoreka LIOK
13 CBETE HpeZ[CTaBJIeH?I/I 00 13.10.2023 https://m.edsoo.ru/00add8b?
AJICKTPOJUTUYECKON JUCCOIHAITTT
. bubnunorexa LIOK
14 [TonsTHEe 0 TUIpONIU3E CoNelt 14.10.2023 https://m.edsoo.ru/00add9da
O06o011eHne U cucTeMaTu3alus bu6moteka [JOK
15 3HaHUI 20.10.2023 https://m.edsoo.ru/00addd12
I1 6ota Ne 1.
16 «Il;):LIL(ITeI;I{jIZC;j(}:Inpea I/I(;\’/ITZHTaJIBHBIX 21.10.2023 bubmorexa LIOK
p o https://m.edsoo.ru/00addbfa
3a1auW»
KonTponbnas padora Ne2 o teme
«INEKTPOTUTHYECKAS bubnmnoreka [JOK
17 JUcconraIysi. XMMUYeCKHUe 27.10.2023 https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPaAX»
OO01mmas xapakTepucThKa
18 rajoreHoB. XMMHYECKHE CBOMCTBA 10.11.2023 bubmzorexa LIOK

Ha [pUMepe XJiopa

https://m.edsoo.ru/00addfe2
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Xnopooaopon. ConsiHasi KUCIIOTa,

N bubnunorexa LIOK
19 XUMHUYECKHE CBOMCTBA, MOyYEHUE, 11.11.2023 https://m.eds00.ru/00ade 104
MIPUMEHEHHE
I1 6ota Ne 2
20 lonysese conswofi kuonoTe, 17.11.20p3 ~ Dubamorera LIOK
YHCHHE €O ’ o https://m.edsoo.ru/00ade348
U3y4YeHHEe € CBOMCTBY
Boruncnenus no ypaBHeHUsIM
. bu6nuoreka [IOK
21 XUMHUYECKUX PEAKIUi, €CIIU OUH 18.11.2023 https://m.edsoo.ru/00ade48s
W3 peareHTOB JaH B U30bITKE
OO01mmas xapakTeprcTHKa dJICMCHTOB bubnnoreka [JOK
22 VIA-rpymisl 24.11.2023 https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAUT
cepbl. Haxoxaenue cepsl u eé bubmmoreka [JOK
23 COCIMHCHUH B IPUPOJIC. 25.11.2023 https://m.edsoo.ru/00ade64a
XHAMHYECKHUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
bubnunoreka LIOK
24 (1)1/1331 HCCKHE T XHMIHECKHE 01.12.2023 https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
bubnmorexa LIOK
25 (pmflquKHe U XUMHYECKHE 02.12.2023 https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE TIPOMBIIIUICHHOTO cTIoco0a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 08.12.2023 bubmuoreka [IOK
XHUMHYECKOE 3arps3HEHUe o https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl
COCJTUHEHUSIMH CEPBI
27 Breranciierne MmaccoBoi 1011 09.12.2023 bubmuoreka [{OK
BBIXOJa IIPOYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTeprucTHKa JIEMEHTOB 15 12.2023 bubnmnorexa [JOK

VA-rpynmnsl. A3oT,

https://m.edsoo.ru/00adeeab
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pacrpocTpaHeHHE B IIPUPOJIE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

AMMHaK, ero Gpu3nvecKue u

. bu6nmoreka [IOK
29 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE 16.12.2023 https://m.eds00.ru/00adf004
Y TIPUMECHCHUE
I1 6ota Ne 3
30 lonyscrne awnmnaxa, moyacre. 22.12.20p3 ~ Dubamorera LIOK
e » M3YH o https://m.edsoo.ru/00adf180
€r0o CBOWCTBY»
A3oTHas KUCIIOTA, €€ (PU3HIECKHe bubnnoreka [JOK
31 Y XHMHYECKHE CBOMCTBA 23:12.2023 https://m.edsoo.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX
. bubmuoreka [{OK
32 ynobpenuit. Xummuueckoe ) 29.12.2023 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
dbocdopHas kucnora, pusndeckue bubmuorexka [IOK
33 1 XMMHUYECKHE CBOMCTBA, 30.12.2023 https://m.edso0.ru/00adf68a
MOJTyYeHUE
Hcnonb3oBanue GocaToB B
KauecTBE MUHEPATbHBIX bubmuoteka [IOK
34 ynoOpeHui. 3arpsi3HeHne 12.01.2024 https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTtamu
Yrnepon, pacnpocTpaHeHue B
bubnunorexa LIOK
35 1PHpOAIE, @Hanevcme 1 13.01.2024 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcupl yriaeposa, ux puznyeckue
36 Y XUMUYECKHE CBOMCTBA. 19.01.2024 bubmorexa HOK

DKosornyeckue mpoodIeMsl,

https://m.edsoo.ru/00adfebe
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CBs3aHHBIC C OKCUAOM YyTJji€poaa
(V)

N bub6numoreka [IOK

37 VYrobHas KUCIOTA U €€ COJIn 20.01.2024 https://m.eds00.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
"IlosrydeHue yrieKucioro rasa. bubnuoreka [JOK

38 KauecTBeHHas peakius Ha 26.01.2024 https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"

[TepBoHavabHBIC TOHATHUS 00
bubnuoreka [{OK

39 OpPTraHUYECKUX BEUIECTBAX KaK O 27.01.2024 https://m.edsoo.ru/00ae054e

COCIMHEHUSX YTIIepo/ia
. bubnunoreka LIOK

40 Kpemuuii u ero coenvuenus 02.02.2024 https://m.eds00.ru/00ae080a
[IpaxTnueckas padora Ne 5.

Pemenne skcnepuMeHTAIBHBIX bubnuoreka [IOK

4l 3a7a4 oo teMe «Baxnenme 03.02.2024 https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTponbnas padota Ne3 mo teme

42 «BaxxHeimme HeMeTaIlTbl U UX 09.02.2024 bubmaorexa LIOK

R https://m.eds00.ru/00ae0e18
COCIUHCHHUS»
OO6mras XxapakTepucTrKa
XUMHUYECKUX DJIEMEHTOB —

43 METaJI0B. MeTaninnyueckas CBsI3b U 10.02.2024 bu6mmoteka IIOK
MEeTaJUTNYeCKasl KpUCTaJInyeckas https://m.edsoo.ru/00ae103e
pemiéTka. PU3NUECKUE CBOMCTBA
METaJIIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

N bu6nunorexa LIOK

44 3J‘IeKTpOXI/II\\/’II/I‘{eCKI/II/I pan 16.02.2024 https://m.eds00.ru/00ae1156
HaIPsDKCHUH METAIIJIOB

45 O6mure cnocoObl MOTydeHHS 17.02.2024 bubnmnorexa [JOK

MeTasnoB. CriaBel. BerauciaeHus

https://m.edsoo0.ru/00ae1156
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10 YPaBHEHUSAM XUMUYECKUX
peakuuil, eciiu OJMH U3 PearcHTOB
COJIEPKUT IIPUMECH

bubnunoreka LIOK
46 [TonsTHE O KOPPO3UM METAIIIOB 24.02.2024 https://m.eds00.ru/00ae1278
bubnunoreka LIOK
47 [lenounbie MeTaLIbI 01.03.2024 https://m.edso0.ru/00ae14b2
Oxcupl ¥ TUIPOKCUIBI HATPUS U bubnuoreka [JOK
48 KaJIus 02.03.2024 https://m.edsoo.ru/00ae14b2
[IenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [{OK
49 KaJIbLIUI U MarHum 09.03.2024 https://m.edsoo.ru/00ael15e8
. bubnnorexa [{OK
50 Baxuelne coefMHEHNS KaJIbLIU 15.03.2024 https://m.edsoo.ru/00ae 1568
51 O606H}€HI/I€ U CHCTEMaTH3aIus 16.03.2024
3HAHUI
JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [IOK
52 YCTpaHEHUS 22.03.2024 https://m.edsoo.ru/00ae1886
IT 06
53 ﬁﬁﬁgiﬁﬁfﬁf IZT;;IO gt 23032024 ~ Drbmmorexa LIOK
\ A A R https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuoreka [{OK
54 ATIOMHHHH 05.04.2024 https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOMCTBA OKCHA U bubmmnoreka HOK
55 THJIPOKCHJIA 06.04.2024 https://m.edso0.ru/00aelc64
bubnunorexa LIOK
56 Keneso 12.04.2024 https://m.eds00.ru/00ae1d86
Oxcunpl, THIPOKCHIBI U COITU bu6muoreka [JOK
57 xenesa (1) u xemesa (111) 13.04.2024 https://m.eds00.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3ALIUS 19.04.2024

3HAHUH
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[TpakTrueckas padora Ne 7.
Pemenne skciepuMEeHTAIBHBIX

bub6nmoreka [IOK

59 3a1a4 no teMe «Baxueiiue 1 20.04.2024 https://m.edsoo.ru/00ae3de8
METAJUTBI ¥ UX COCITMHCHUS
Brruuciienus mo ypaBHEHUsIM
XUMHAYECKHX PEaKIHi, €CITU OJHH
U3 PEareHToB JIaH B U30BITKE WK bubnuoreka [JOK

60 COJZIEP>KUT MpuMecHu. Brruucnenus . 26.04.2024 https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIX0JIa TIPOJTyKTa
peakuuu

61 O6O6HUIGHI/I€ Y CUCTEMAaTH3aIHS 1 97.04.2024
3HAHUU
KonTponbnas padota Ne4 o teme

62 «BaxuHenme MeTauibl 1 UX 1 03.05.2024
COCIMHEHUS»
BemiecTBa u maTepuaisl B bubnunoreka LIOK

63 MOBCEIHEBHON KU3HU YeJIOBEKA 1 04.05.2024 https://m.edsoo.ru/00ae3f50
XHUMHUUECKOE 3arpsA3HEHUE bubmmnoreka HOK

64 OKPY>KaroIlEel Cpe/ibl . 10.05.2024 https://m.edsoo.ru/00ae4270
Ponp x¥umuu B pelieHun bubmmnoreka HOK

65 9KOJIOTUYECKUX MPOoOIeM . 11.05.2024 https://m.edso0.ru/00ae4270

66 PesepBHbIit ypoK. O6o6iueHI/Ie u 1 17.05.2024 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
PezepBHblit ypok. O6o011eHNE U bu6mmoteka [JOK

67 CHCTEMATH3aLUs 3HAHUI 1 18.05.2024 https://m.edso0.ru/00adb33c
PezepBHblit ypok. O600111eHNE U bub6muorexa [IOK

68 CUCTEMATH3AINI SHAHUI 1 24.05.2024 https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc /T"abpuensu O.C., OctpoymoB WU.I'., Crankos C.A., MockBa
«IIpoceernienue»
» Xumus, 9 kimace /T'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., MockBa

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
YMK «Xumust» qis 8-9 kiaccor (OI'OC), aBropsl ['adbpuensa O.C., OctpoymoB

N.T"., CmankoB C.A., Mocksa «IIpocsemnieHue»

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

8 KJIACC

1. Poccuiickas anekTpoHHas 1koda. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xu3uby - https://hij.ru/

4. [Tonbopka auTepaTypsl 1o xumuwu - http://c-books.narod.ru/

5. Kypnan " 1 cenrsops" - https://1sept.ru/

6. Uudoypox - https://iu.ru/video-lessons

7. COOpHHUK CTaTel 0 XMMUYECKHX 3JIEMEHTAX, UILTIOCTPUPOBAHHBIN ONTUCAHUEM

sKcrepuMeHTOoB. -http://www.periodictable.ru



9 KJIACC

1. http://nsportal.ru/page/poisk-po-saitu

2. http://'www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3. http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4. http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5. http://www.zavuch.info/methodlib/136/30956/ (caiiT mist yauTens XuMuu 1
OMOJIOTHN )
6.http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 ch
asa_v_nedelju/1-1-0-23

7. https://resh.edu.ru/subject/29/9/

8. https://interneturok.ru (9 kmacc)

9. https://skysmart.ru/articles/chemistry/

10. https://www.alto-lab.ru

11. ITopran Beepoccwuiickoit onumMuaabl mkoJIsHUKOB. http://rusolymp.ru/
12. Pycckwuit oOpa3oBaresbHblil moprai. http://www.gov.ed.ru

13. ®enepanbHbIi poCCUICKUI 00111€00pa30BaTENBHBINA TOPTAI.
http://www.school.edu.ru

14. ®enepanbubiii opTan «Poccuiickoe oopazoBanuey. http://www.edu.ru
15. Iopran komnannu «Kupwnt u Medoamii». http://www.km.ru

16. O0pa3oBaTeNbHbIHM MopTan «Yuebday. http://www.uroki.ru

17. XKypnan «Kypbep obpazosanusi». http://www.courier.com.ru

18. XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru



19. Uznarensckuii qom «IIpodxauray. http://www.profkniga.ru

20. U3natenbckuii oM «1 ceHTs0ps». http://www.1lseptember.ru

21. dectuBanp negarornueckui uae « OTKpoITHINA ypok» (MU3AaTEIBCKHUM oM « 1
ceHTs10ps»). http://festival.1september.ru

22. https://elementy.ru/catalog?type=39

23. Unrepuet noprai [Ipo Hlkomy.pyhttp://www.proshkolu.ru/

24. Caiitr CIAM I'IA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

25. buner B Oynyiiee

https://fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fceb.pdf








