MUWHHUCTEPCTBO ITPOCBEIEHUS POCCUIICKOM ®EJIEPAIINH
JenmapramenT o0pa3zoBanus U Hayku Kypranckoii od61actu

Baprammucknii MyHUIMNAALHBIA OKPYr Kypranckoii o61acTu

MKOY "HlacroBckasa COIL»

PACCMOTPEHO YTBEPXJIEHO
Ha 3acenanun 1.0. JUPEKTOPA
Ilemarornyeckoro cosera E.A .PriOuna
[TpoToxon Nel npuka3 Ne68/2-O/]
Ot 30.08.2024r ot 30.08.2024 r

AJOKYMEHT NMOAMNMMCAH
SNEKTPOHHOW NOANWNCLIO

CepTudukat: 1584C24E01390A506C792278BA36446C
Bnapeney; PbIBUHA ENEHA AIEKCAHOPOBHA
OevicteuteneH: ¢ 10.10.2024 o 03.01.2026

PABOYAS ITPOTPAMMA
(ID 6230771)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

1151 oOygarommxcs 8 — 9 kiaccoB

¢. [llacToBo, 2024



HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepanbHON pabouell MporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi ydeOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1o xuMuu Aa€T TpPENCTaBICHUE O IENIX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHUTaHUS U pPa3BUTHUS OOydYaIOIIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAECT 00s13aTEIBPHOE MpeIMETHOE CoJIepKaHuUe,
MpeaycMaTpUBAET paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPEAEIACT KOJIUYECTBEHHBIE H
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHS XHUMUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yabTataMm 00y4YeHUs] XUMUU Ha YPOBHE LI€JIEW U3ydeHUsl IpeaMEeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIIBHOCTH OO0Yy4Yaronierocsi Mo OCBOEHUIO
y4eOHOTO COoJIepKaHUS.

3HaHWE XWMHUH CIYXUT OCHOBOW 1Jisi (OPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMupoBaHUS KYJbTYPBI IUYHOCTH, €€ 001Iel U (PyHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronumxcsi, HaBBIKOB HMX CaMOCTOSITCJIbBHOW  y4eOHOM  JCesSTENhbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B MPOHECCUOHAIBHOM JIeATEeILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IVIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOIINXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHWIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBalOTCs CcrHelupuKon
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJISETCS  NEeJaroru4yecku
a/IaITUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHW XUMHUH Ha ONpPEACIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OpUEHTUPOBAH HA
OCBOCHHE OOYYarOUIUMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTIENbHBIX 3HAYUMBIX IOHSATHU
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI MO XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO moaxoAa K €€ u3ydeHuro. CoJepikaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XMMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl 10 MPHUHIIMITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3Y;

— TpeNCTaBICHUNA 00 DIEKTPOJUTUYECKON AMCCOLMAlUA BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HAHMS PACCMATPUBAIOTCI HAa OCHOBE OJMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (YHKIIMA OOBACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YECHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (DOPMHUPOBAHHIO
IIPEJACTABJIEHUS] O XMMUAYECKON COCTABIAIOLIECH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEeMHON NPUPOJIbl, IIEHHOCTHOIO OTHOUIEHHS K HAay4YHOMY 3HAHUIO U
METOJlaM TO3HaHMS B Hayke. M3yueHWe XUMUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYX)aIMUH MUDPY,
«buonorus. 57 knacce» U «Pu3MKa. / KIacc».

[Ipy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTHM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUYECKOU
NEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHIM,
JOCTYITHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHNHM K HaydHbIM METOJAaM T[O3HAHHUA TMPU HU3YYCHHH BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATENIbHBIX YMEHUM U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATEIbHOM U Y4eOHO-HCCIIEA0BATEIbCKON
JESTEIbHOCTH, OCBOCHHM NPaBUJ O€30IacHOr0 OOpalleHHsl C BELIECTBaMHU B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3Ha4YE€HHE MPUOOPENH TaKHUE LU, KAK:

— (OpMUPOBAHME HWHTEIUIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpHOOIeHUE
oOy4JaronMxcsi K CaMOCTOATENbHON IM03HABATENbHONW JNIESITEIbHOCTH, HAay4YHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMHU;

— obecrieueHune ycioBUi, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUatOIIUMUCS
OMbITa Pa3HOOOPa3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE MIJIs
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omeld (QyHKUIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATP M OLIEHUBATH SIBJICHUS
OKpY>KaIOIlIET0 MHpA, UCIOJb3YysS 3HAHMSI U OMbBIT, MOJIYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpOoOJeM B TIOBCEAHEBHOW >KU3HU W
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcs TIyMaHUCTHYECKMX OTHOIICHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00Pa3HOro TOBENEHUsT B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMK K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCHHMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpOo(uisl U HaNpaBJIE€HHOCTU JajbHEHIero
oOyJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBiisieT 136 yacoB: B 8 kiiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOmax MO3HAaHWS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHWMHUYECKUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHTENbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KomnuectBo BemectBa. Moiib. MosisipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHUCla CTPYKTYPHBIX €IWHUIl BewiecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kriaccudukarms
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOWCTB 0O0pa3llOB HEOPraHMYECKUX BEIIECTB, HaOIIOICHUE
¢u3nueckux (IUIaBJIEHWE BOCKA, pAacTUpaHHME caxapa B CTYINKE, KHIIEHUE U
KOHJICHCAIUsl BOJAbI) U XHUMHUYECKUX (TOPEHUE CBEYH, MPOKaJIMBaHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICUCTBUE Meja C KHUCIOTOW) SBJICHWM, HaONMOJeHue U
OMKCAaHUE TPU3HAKOB MPOTEKAHMS XMUMHYECKUX peakiui (pas3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE XKeye3a ¢ pacTBopoM cosit meau (11),
M3Yy4YEHUE CIOCOOOB pa3leieHusl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
CoNlv, HaOJIOJEHWE W  ONHUCAHWE  PEe3yJbTATOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoae, (GU3MYECKHE W XUMUYECKUE
cBoiictBa (peakmuu ropenus). Oxcupawl. [lpumenenme xkucnopona. CrocoOsl



MOJIyYeHHUS] KHCIOpoJa B Ja0OpaTOpud U TMPOMBINLIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHHE MapHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MomnsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpHpO/i€ U B KU3HU YesioBeKa. KpyroBopoT BOjbI B MPUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpazyronme. Homenknatrypa oxcujioB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHWil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHE CcBoMcTBa KHCIOT. Psan axktmBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COJIEPHKAHU KUCIOpOJa B BO3YyXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpOAa, HAOIIOIEHHE
B3aUMOJICHCTBHUSL BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (moXkapa), O3HaKOMJIGHHE C oOpasllaMu OKCHIOB U
OMHCAaHUE WX CBOWCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUsI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOMN
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOR),



HCCIEIOBaHNEe OO0pa3lloB HEOPTAaHMYECKUX BEMIECTB PA3JMYHBIX  KJIACCOB,
HAO0JI0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHCIOT M IEJIOYEH,
uzydueHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajUlaMHU, pPEakUWil HEUTpalIM3allH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUUYECKUX dJIeMEHTOB. [loHsaTne o
IpyNmax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IEIIOYHO3EMENIbHBIC METaJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckunii 3axoH. [leproauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEpUOAHAS  (POPMBI
[Tepuoanyeckont cucrembl xumudeckux aeMeHToB [. 1. Menneneesa. Ilepruobl
u rpynnbl. OuU3ndeckuil CMBICI ITOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MIEPUOJIAM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (moyisipHass YW HENOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tpoueccel okucieHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmunie céazu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYUIECTBJISIETCS. 4epe3 HCIMOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: Hay4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, aHaJlW3, CHHTE3, Kiaccudukanus, MepUOJIMYHOCTb, HAOIIOJIEHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUUN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUYHMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: doTocunTes, ApIxanue, ouocdepa.

['eorpadus: armocdepa, rtugpocdepa, MuUHEpanbl, TOPHbIE IOPOJIbI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckuii 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUusd MU HX
COCAMHEHUNA B COOTBETCTBUM C IIOJIOKECHUEM 3JIeMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUINA KPUCTAIUIMYECKOW PEIIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peaklvii MO pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTENEHEH OKHUCICHHS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTanu3aropa). DK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE
YPaBHEHUSL.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsiTue 006 0OpaTUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PpEaKUUW W MOJOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHON  PEaKIUU. CocraBnenue  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3NHMYHBIMU BUJAMU
xuMHuueckoi cBsizu. Crenens nucconuanuu. CuiabHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEeKaHUs peakluii HOHHOro 0OMeHa,
IIOJIHBIE M COKpaUIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTABICHUA OO0 3IEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEILIECTB — METAUIOB U HEMETAIOB (rpadura M anMmasa), CI0XKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEWIECTB, IpPOLECCAa JUCCOLMAIMM KHCIOT, INEJIOYEeH U COoJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKKM  NPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BBIJIEIEHHE Ta3a, O0Opa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  pPeakUUi
(ropeHue, peakuuy pa3ioXKeHHs, COCAUHEHNUs), pacllO3HABaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUHA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MyUecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA Ha NpPUMEpe  XJopa
(B3aMMOJEHCTBUE € MeETallaMH, HEMEeTaulaMH, Lieno4Yamu). XJIOpOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, NOJIyYEHHE, NMpUMEHEHue. JlencrBue
XJIOpa W XJOpPOBOJOPOJA HAa OpPraHM3M 4YeJoBeKa. BaxkHeWlme XJIOpUAbl U HUX
HAXO0XKIECHUE B IPUPOJIE.

Oo6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xwmcinora, (Qu3nueckue W XHMHYECKHE CBOMcTBa (OOmIMe Kak
IpeiCcTaBUTENd Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,
JeXalle B OCHOBE MPOMBIIIIEHHOTO CHoco0a TMOJIYYeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynabdar-uoH. Haxoxnaenue ceppl U €€ COeAMHEHUH B HpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepucTtuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapAaKTEPHBIE CTEIEHH OKHUCIEHUS. A30T, PaclpOCTpPAHEHUE B MPHUPOJE,
dusnueckre 1 XuMUIecKue cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK, €ro
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, OJydeHHe U ipuMeHeHne. Coar aMMOHUS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMHUYECKUE
cBOMcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHCIOT U CHenu(UuyYecKue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpeibl COeUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIHW, 3arps3HEHUE BO3/yXa, MOYBBI M BOJMOEMOB). Docdop,
ajutoTpornubie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, GU3NIECKHe U XUMHUSCKHE CBOMCTBA,
nosydyeHue. Mcnonb3oBanue pocpaToB B KaYECTBE MUHEPATBHBIX YIOOPEHU.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPONHbIE
MOAU(PUKALIUKA, PACIPOCTPAaHEHUE B TPHUPOAE, (PUIUYECKHE U XUMUYECKUE
cBoiictBa. Ancopbuusa. Kpyrosopot yriaepona B npuponae. OKcuasl yriepojaa, ux
duznueckue W XUMHUYECKHE CBOICTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJYyYEeHHE W MPUMEHEHHE. DKOJIOTUYECKHe MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHHWS KJIMMaTa, MMAPHUKOBBIN
addekt. YroapHas KucioTa U €€ coiu, X GU3NIECKHe U XMMUYSCKUE CBOMCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPUPOJHBIM Ta3, HEPTH),
NPOJAYKTHl WX TmepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsTHe 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKax, YyriieBogax — U Ux
poiiM B KM3HM 4eJioBeKa. MarepuaibHOe €IMHCTBO OPraHUYeCKUuX W
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHHS KpemMHUsT B mpupojae. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MIPOMBIIICHHOCTH. BakHelilne CTpouTeIbHbIE MaTepualibl: KepaMuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIOIINE (PU3MUECKHE W XHUMHYECKHUE CBONCTBA
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslamu  cepbl M €€ COCNMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpollecca OOYIIIMBaHUS caxapa MoJ ACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
MOH U HAOJIOJIeHWE TpH3HaKa e€ MpPOTEKaHUs, O3HAKOMIICHHE C (PU3nYecKUMHU
cBoiicTBamMu azora, (ochopa M uX coeAuHEHUN (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX TIPOTEKAHUsI, B3AUMOJACICTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4eHHUE Mozenen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPONCTBOM TNPOTHBOTa3a, MOJy4eHHE, COOMpaHue, pPaclo3HaBaHUE U M3YYCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelme HeMeTaJuIbl U UX COEIUHEHUS).

MeTaJsibl U UX COCTUHEHMS

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpneneeBa u crpoeHusi atomoB. CTpoeHue MeTauioB. Meramuindeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTA/UIMYECKass  pEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAall
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHus: MeTawioB. lloHsTHE O KOppO3WHM METaIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Koppo3uu. CriaBbl (CTanb, YYTyH, IIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
dusznveckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl 1



TUAPOKCUILI HaTpuss W Kanus. [IpuMeHeHWe WIENOYHBIX METalIOB M HX
COCIMHEHUMN.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnognueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxueiiue coeauHEeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TTosioxkeHue B [lepuogudyeckoi cucTeMe XUMUUECKUX AJIIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKICHHE B mpupone. Pusnveckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHE aToma, HAxXOXKICHHE B mpupome. PU3HYECKHE H
XHUMHYCCKHE CBOMCTBA jkese3a. OKCUIbI, TUAPOKCHIBI U coiu xkenesa (I1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3laMud METaNIOB U CIUIaBOB, HUX (HU3UYECKUMU
CBOMCTBAMHU, HU3YYEHHE  pE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS Kelie3a B KUCIOPOEC
(BOBMOXXHO  HCIOJIb30BAHUE  BHUACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajabllMs, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xxene3a (I11), menu (I1), HaOmrOIEHNE U OMKMCAHKUE TIPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, KaJlusl W Kaiablusa (BO3MOYHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUJIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHHE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxkHeiime
METAJLIBI U KX COSTUHECHUS.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOW >KM3HW 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBast momomp mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (mpenesibHas AOIMycTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME Kak OONIMX eCTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHSTHUS: HAy4dHbIH (PakT, TUMOTe3a, 3aKOH,
TCOpUs, aHalu3, CHHTE3, KIacCUupUKalUsi, TEPUOJAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®dwuszuka: Marepusi, aroM, SJCKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsi, TPOBOJIHHUKH,
MOJTYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsI
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHHIIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KOCHCTEMA, MHUHEPAJbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtugpocdepa, MUHEpaNIbl, TOPHBIE IOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, NPUHSITHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT Mpoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIn4HOCTHBIE  pe3yJbTaTbl ~ OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacUIMpPEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACJEIUI0, TMOHMMAHHUS 3HAYCHUS XUMHYECKOM HAyKU B IKU3HU
COBPEMEHHOro OOlIecTBa, CIOCOOHOCTH BJaJETh JTOCTOBEPHOW HHQOpMAaIMe o
NEPEAOBbIX JOCTUKEHUSAX W OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLMAIBHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM,  TBOPYECKOM W APYrMX  BHUAAX
JEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpH
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLECCe JSTOW Y4YeOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJECHUE W TMIOCTYNKM CBOUX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW DPEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTaBISIOILNE
OCHOBY JJII TIOHUMaHUsI CYIIHOCTA HAyYHOW KAapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aMMOCBS3SIX 4YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJIMMBIE I OOBSICHEHUS HAOIOAAEMBIX TPOIECCOB U SBIICHUM,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYIbTYpHl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIBHOM paboOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CpEACTBAMU HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO M TO3HAHWIO, JIOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M  HMCCIEI0BAaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4deHHUS B
JlaJbHEHIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHHUS aTKOI0Jisl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUST TpaBU OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHIO MPOPECCUil U TpyIa pa3IMuHOTO POJa,
YBAXKEHHE K TPYAy M pe3yjbTaraMm TPYJOBOM JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHMM [0 XHUMHH, OCO3HAHHBIM BBHIOOP
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOTAKEHUS 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PAa3BUTUSI HEOOXOUMBIX YMEHHUIA,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM CpeJIe;

6) 3K0JIOTHYeCKOT0 BOCIIUTAHNS

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOUYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTU COOJIIOJICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, IJIs
pelIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW KyJNbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe wmeTanmpeaMETHBIX pPE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TeopHus,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIE OOEcneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YueOHbIe JelCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI WCMOJIL30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSITHSIMH), KUCIOIb30BaATh
MOHSTHS NIl OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH JJIsl KIacCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B TMPOIECCe IMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TIPEACTABICHHS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTENbHBIX 3a/lad, C YYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBECHHBIC
MPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKIIHH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allud U TPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOMomaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (GOPMYIHUPOBaTh 0000IICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCICTOBAHUS, COCTABISITH OTUYET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIICHWBATHh IPOTHBOPECUYUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl U 3alpOChl MPU MOHCKE M OTOOpE
uH(pOpMaIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIMMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJla4 ONpPEAeNIEHHOTO THUIa, MPUOOPETEHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIb30BAHMS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCTaBiICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peIlIaeMble 3aJayl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipoliecce Y4YeOHOW U
UCCJIeI0BATEIHCKON JEATEIbHOCTH UHMOPMALIUIO O BIMSHUMU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOTHON
Cpepl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHUSl 3a/laBaTh BOMPOCH (B Xoj€ juanora W (WiM) JUCKYCCHUH) TIO
cyumiecTBy  oOcyxJaeMoll  TeMbl, (OpPMyJIHpOBaTb CBOM  INPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
ACSTENbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JeJaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHOM M WCCIIEOBATENbCKON  NIEATEIBHOCTH TPU  PEHICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuii (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSI
COBMECTHBIX JEWCTBUW, OIpelneJeHHe KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBeEpCcaIbHbIe YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEICNATh LEIN AeATEIbHOCTH, TMIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABaTEJIbHBIX 3aJlady, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM I[PU BBINOJHEHUM 33JaHUN C YYETOM
MIOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHWBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€, yMEHHE
MCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOI'O  3HAHUS, €ro  MHTEpPIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy 0OyueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAIEHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiaccupuKkaius peakiui: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJIsIipHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJiokeHus B llepumoanueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnmna)y», manbie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHWUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKInH;

MPUMEHSTH OCHOBHBIE OIEpAIllMH MBICIUTEIILHON JEATeTbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMaTHU3alluio, KiacCU(UKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — JIsl M3YYCHHUS CBOKCTB
BEIIECTB M XHMHYECKHUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HaAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHUS ~ XMMHYECKOW  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHusi C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TOJYyYEHUIO M COOUpaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TTOMOIIBIO WHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IOHATHW: XHUMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aloTponusi, aMpOTEepPHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAas, MOHHA,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeaebHO JOMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa, NPUHAMJIECKHOCTh BELIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOpaxX HEOPTraHWYECKUX COCAMHEHUM, TUIl KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznnyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOlIee 4YHUCIO JJIEKTPOHOB H
pacmpeqieieHue MX 0 JJEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBATH) OOIMME U CICIMPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAasi OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHHUS BJIEKTPOJUTUYECKON AHMCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJIEH, IOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHUS pEaKIWid, TOATBEPKIAONINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e TMPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PeaKinu;

e coOOMOAAaTH  TOpaBWia  TOJIb30BAHUS ~ XMMHUYECKOM  MOCYAOH H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IMpaBuUjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOTO Ta3a);

e TMPOBOJWUTH  PEAKIUH, TOATBEPKIAIONINE  KAYeCTBECHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

e TPUMCHATH OCHOBHBIC OTICPAIIMHM MBICIUTEIHHOW NESITCIIBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMATHU3allhi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHNE, SKCIEPUMEHT (pealbHbId WU
MBICJICHHBIN ).

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C y4ueOHbIM TuianoM MKOY
«IIlacToBckass COII» ¢ ucCmosib30BaHUEM COBPEMEHHOTO OOOpYAOBaHHS IIEHTPA
€CTECTBEHHO-HAYYHOU M TEXHOJIOTHUYECKOW HampaBiieHHOCTH «Touka pocray. Ha
0aze 1meHTpa «Touka pocTa» obOecmeyuBaeTcs peanuzaius o0pa3oBaTEIbHBIX
pOrpaMM  €CTECTBEHHO-HAYYHOW M  TEXHOJIOTMYECKOM  HaINpPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBaHMSIMH 3aKOHOJATENIbCTBA B cdepe
oOpazoBanusi U ¢ yuérom pexkoMmeHmanuii denepanpbHOro omeparopa y4eOHOTO
npeamera «Xumus». McnonszoBanue o6opynoBanus meHTpa «Todka poctay mpu
peanuzaiuu JaHHON pabouel MporpaMMbl MO3BOJISET CO3/IaTh YCIOBUS:

e IS pACUIUPEHHS COJEPIKAHMS MKOJILHOTO OMOJIOTHYECKOTO 00Pa30BaHUS;

e IS NOBBIUICHUS MO3HABATEILHOM aKTUBHOCTH O0YUaIOIUXCSI B €CTECTBEHHO-
Hay4YHOU 00J1acTu;

e Ui pa3BUTHUS JMYHOCTU peOeHKa B mpolecce oO0ydeHHs: OMOJOTHH, €ro
cniocoOHOCTeH, (OPMUPOBAHHUA U YAOBJIETBOPEHUS COIMAIBHO 3HAYUMBIX



MHTEPECOB U MOTPEOHOCTEH;
e s pabOTBl C OJApPEHHBIMHU IIKOJbHUKAMHU, OpPraHMU3allMM HMX DPA3BUTHUS B
pa3anyYHbIX 00JacTIX 00pa30BaTEIbHOM, TBOPYECKON NEATEIBHOCTH.
[Tpumensist umdpoBbie TabopaTopun Ha ypoKax XHUMHH U 000pyJOBaHUE
Llentpa «Touka pocta», oOydarOmMECs CMOTYT BBIIOJHUTH MHOXECTBO
71ab0paTOpHBIX PabOT U FIKCIIEPUMEHTOB O MPOTPAMME « XUMHUSI».



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTuyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS
Xumus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa u xumMnueckue 15 1 bu6nmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonsitue 6 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilondrue o kuciaorax bubnnorexa [IOK
2.2 8 1
U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OKucTeILHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIIUU

Hroro o paszerny 15 ﬁt?gln(feedﬁﬁ%41837c
PesepBHOE Bpemst 3 bubmmorexa LOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOI'PAMME



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BeniecTBo M XUMHYECKHE PeaKIIUN
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO011as XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PyTHIE. £-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mmas XxapaKTepUCTUKA XUMHYECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 brbmmorexa [OK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mmas XxapakTepUCTHKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmmorexa [OK
' y PYITBL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro no pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme Metayuibl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpyzkamomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HH YeJIOBEKA 3 bubnmorexa HOK
' 1 P https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoxa Kontpoabubie | I[lpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoTbI padoTsbI
pecypchbl

1 [Ipeamer xumuu. Posib XMMUH B )KU3HU 1 bubnuoreka LIOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE 0 METO/IaX MO3HAHUSA B XUMHH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padota Ne 1 «IIpaBuia

3 paboThI B 1a00paTOpUN U TPUEMBI 1 1 bubnuorexa [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckast pabora Ne 2

) «Paznenenue cmeceli (Ha mpumepe 1 1 bubmorexa TIOK

Ae N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOIICHYAIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE AIIEMEHTHI. 3HaK1 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CITOKHBIC BENeCTBA 1 bubmmorexa [OK

p - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE yUCHHE 1 bbmorexa [OK

Yp i https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH IIOCTOSIHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK

10 X e . Bane
HMueCKas opmysia. BanenTHoCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JIEMEHTOB
OtHocuUTeNIbHAs aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 10J1s1 XMMHUYECKOTO bubnuoreka [IOK
12
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemectra. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bu6mmorteka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipy3Haky 1 yci10BUs POTEKAHUS bubnuorexa [JOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEHHSI MACChI BEIIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koimuecTBa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSAM XUMHUYICCKHUX brbmmorexa OK
. . yp https://m.edsoo.ru/ff0d5708
peaxkuuit
Brruucienus koimuecTna, Macchl
18 BEILIECTBA 10 YPABHEHUSIM XUMUYECKHUX brbmmorexa HOK
» N P https://m.edsoo.ru/ff0d5708
peaxkuuit
Kiaccudukanmsi XauMU4ecKuX peaxkiiui
19 (coe HHq;HI/Is[H a3JI0KECHUS e Bubmuorexa LIOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
20 sHIMKIoneaucT. O6o0menne u bubmmorexa LIOK
t JHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alis 3HAaHUH
21 Konrtponsnas padora Nel o teme bu6nuoreka LIOK
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«Bel_HCCTBa U XUMHUYCCKUEC PCAKIIUN

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmechb razon. Cocras

22 Bo3ayxa. Kuciopoa — snemMeHT u bubmmorexa [IOK
Ayxa. POz https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3znueckne 1 XUMHISCKHIE CBOMCTBA
23 KHUCJIOpoJia (peakuy OKUCICHUS buommorexa LIOK
pona p . https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CniocoObl TTOTydeHHS KHCIOpoaa B
24 J1abopaTopHu Izq n OMBIHIJ'IGHI:-IOI(IDTI/I bubmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoii 2pPexT xummueckoi
o5 peaKkuu, MOHSITHE O bu6nunoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
HJOTEPMUYECKHUX PEAKIIHIX
TommuBo (HeTh, yroib U METaH).
26 3ar ;13He1§1/1e¢1;03z[yra CIIOCOOBI e)ro brbmmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[TpakTryeckas pabora Ne 3 o Teme
27 «ITomyuenne u coOnpanue KUCIopoaa bubmmorexa LIOK
Y . P pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
28 Bonopox — anemeHT u npocroe bubnuoteka [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
29 dOu3ndeckue 1 XUMHICCKHE CBOMCTBA Bbu6nmuoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
30 I1
OIUITHE O KHCTOTAX H cOJBX https://m.edsoo.ru/ff0d50d2
31 CriocoOsI oTy4eHHs BOJIOPOAa B bubnuoteka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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ModsipHbIii 006EM Ta30B. 3aKOH

Bu6muoreka [JOK

32
Asoraapo https.//m.edsoo.ru/ff0d542e
Brruucnenus o0bEma, KommuecTBa
33 BEIIIECTBA r'a3a IO €ro U3BECTHOM bubmorexa TIOK
0 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHEHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
vbap PEARHIITT https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 DOU3NYECKUe U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [ToHsiTHE 00 bubmuorexa [JOK
WMHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachleHHbie
37 u HeHacmpeHng acTBOpbl. MaccoBas bubmmorexa [IOK
o P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 4 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
OonpeAeIEHHON MaCCOBOM JOJIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY»
39 KontponbHas padora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KilacCupuKaIms, Bbu6nmmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIacCH(pUKAIuS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMuMHUYECKUE CBOMCTBA

Bu6muoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukanus, Bu6muoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue U XUMUYECKUE CBOMCTBA bubnumoreka LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCO((SBII) 0T )GHI/UI XHMHqZ’fKI/Ie bubmorexa HOK
N ya ’ https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabota Ne 5. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 I'eneTnyeckas cBs3b MEXKAY KilacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAVMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o001IeHre ¥ cUCTeMaTH3aIUs 3HAHHIA
B H https://m.edsoo.ru/00ad9cb2
KonTtponsHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XI/II\I/)II/IIIeCKI/IX AJIEMEHTOB §0Hﬂfne 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
Tpymmax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuoanueckas cucTeMa XUMUIECKHX
https://m.edsoo.ru/00ada52c
anemenToB JI. I. Menaeneena
bubnuoteka [IOK
53 [TepropI, TPYIIIBI, IO PYIIIBI nosmotexa I

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

Bu6muoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bu6mmoreka [IOK
55 aTOMOB 251eMeHTOB [lepuoanueckoit
https://m.edso0.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepucTuka XUMUYECKOTrO
56 3JIEMEHTA TI0 €T0 TMOJ0KEHHUIO B bubmuorexa [JOK
[Tepuonuueckont cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuoreka LIOK
MenaeneeB — y4€HBIM, NEAAror u https://m.edso0.ru/00ada96e
rpaXxJIaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
bubmuorexa [JOK
58 XAMHUYECKHUX DJIEMEHTOB/
. https://m.edso0.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
bu6nmmoreka [IOK
59 41
OHHAT XHMUHCCKad CBAsb https://m.edso0.ru/00adac34
60 KoBanenTHas nonsipHas XuMudeckas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoyisipHas XuMu4ueckas bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
Bbu6nmuoreka [JOK
62 C
TETICHD ORUCICHI https://m.edsoo.ru/00adae28
63 OKHUCIHTETbHO-BOCCTAaHOBUTEIHHBIC bubmuorexa [JOK
peakunu https://m.edso0.ru/00adb076
64 OKMCIINTEIIM U BOCCTAHOBUTEIIH bubmorexa LIOK

https://m.edsoo.ru/00adb076
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65 KonTponbnas padorta Ne4 o reme 1 bubnmoreka [JOK
«CTtpoeHue aroMa. XMMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600611eHNE U 1 bubnmoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepHblil ypok. O6001meHe 1 1 bubnumoreka LIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PezepHblil ypok. O6001meHe 1 1 bubnumoreka LIOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoanusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Ilepuoauueckuii 3aK0H.

1 [Tepunonuueckas cucrema 1 bubnnoreka [IOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

. bubnuoreka [JOK
2 CBOMCTB XUMHYECKHUX DJIEMEHTOB 1
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIaTypa 1 bubnnoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckon CBA3H U TUIIHI 1 bu6mmoteka I[IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel no teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX pa3JieioB Kypca 8 kiiacca»

5 Knaccudukanms xuMmudeckux 1 bubnnoreka [IOK
pEAKIUI O Pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMUYECKOMN

7 peakiuu. [ToHATHE O TOMOTEHHBIX U 1 bubnnorexa [JOK

] https://m.edso0.ru/00adbe9a
TFeTEPOreHHBIX PEaAKIMIX
[TonaTHE 0 XUMHUYECKOM PaBHOBECHH.
bu6nunoreka [IOK
8 @DakTOpHI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOH PEaKMU 1 ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O PaBHOBECH

OKHUCIIUTEIIBHO-BOCCTAHOBUTCILHEIC

bubnuorexa [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKON
10 ,I[I/IC(IJ)OI_[I/IaI_[I/II/IpCI/IJ'IBHBIe U ciia0ble Bubmrorexa IIOK
' https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HouHbIE ypaBHEHUS PEAKIIUNA buGnnorexa [IOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUNA bubnnorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOUTUICCKON UCCOLIUAIIH
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 [IPENCTABIEHUN 00 buGnnorexa [JOK
p . https://m.edso0.ru/00add8b2
AIIEKTPOJIUTHICCKON TUCCOLIUAITIH
bu6mmoteka I[IOK
14 II 7
OHATHE O THAPOTIM3E COJICH https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe B CHCTeMaTH3aITUs bubnuoreka [JOK
3HAHUUI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenne >KxcnepuMeEHTAIbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIIUTUYECKAS TUCCOIHAIINS bubmmorexa [JOK
p A TUHAITHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIiU B paCTBOPAX)»
OO01mast xapaKTepUCTHKA TaJIOTCHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEDPE bubmmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopona. CossHas KMCIIOTa, bubmuoteka [LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

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

pUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tomydenue CONMSTHON KHUCIIOTHI bubmmorexa [IOK
yi . N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Borurcnenus o ypaBHEHUSIM
21 XUMHUUYECKHUX PEAKIUI, €CIIH OIUH U3 buGnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEareHTOoB JIaH B H30BITKE
99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIE MOIU(PUKAIIUN CEPBI.
23 Haxoxnenue cepbl U €€ cCoOeIMHEHUI bu6nmoreka [IOK
B NpUpojie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoj, cTpoeHue, (U3NIeCKue bubnnoreka [IOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 ¢du3nUeckre u XMMHUYeCKHe CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XYUMUYECKUE PeaKIInu, JeKaIIHIe B
OCHOBE MPOMBIIIIEHHOTO CIoco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bu6mmoreka [IOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COETUHEHUSIMHI
cepbl
97 Beruucnenue MaccoBoM 0JIM BBIXO1a but6mmoreka [JOK
MPOJIYKTa PEAKITNN https://m.edso0.ru/00adec8a
28 OO01mast xapaKTepUCTHKA YIIEMEHTOB bubnmmorexa [JOK
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VA-rpynimsl. A30T, pacpocTpaHeHue
B IIpUpo/e, GPU3NYeCcKUe u
XUMHYECKHE CBONCTBA

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

AMMHuak, ero ¢pusnueckue u

bu6mmoreka [IOK

29 XMMHYECKHE CBOMCTBA, ITOJYYECHUE U
- https://m.edsoo0.ru/00adf004
PUMCHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «[Tony4yeHune amMmmuaka, M3y4eHUE ero bubmmorexa [IOK
Y MY https://m.edso0.ru/00adf180
CBOWCTB»

31 A3OTHas KUCJIOTa, € (U3HUECKUE U bubnnoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aAMMOHHUS B KAUYECTBE MUHEPATBHBIX

32 00peHuid. XUMHYECKOE bubmmorexa [IOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COETMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u

33 q)ocgo pHa;I I(I/ICJ'I((I))Ta (I()ppinf{eikne u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue pocdaros B

34 KaueCcTBE MUHEPAIIbHBIX Y00pEHUH. bubnnoreka [IOK
3arpsi3HEHUE IPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) J: (Fl))mult){ewll)/le Y XUMHYECKHE bubmmorexa LIOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcunsl yriepoja, ux Gpu3ndeckue u bubnmnoreka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTH4YecKre mpoodIeMBbl,
cBsi3aHHbIe ¢ oKkcuaoM yrieposa (1V)

37 VYronbHas KUCI0Ta U €€ COIH bubmmorexa [IOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 1o Teme

38 "[TomyueHune yriaekucioro rasa. bubmmoreka [IOK
KadectBenHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHITHS 00
39 OpPraHWYECKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 KpemHunii u ero coeiMHEHUS Bubmorexa ITOK
https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Penienue

A1 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka [IOK
«BakHelne HeMeTamIbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHEHUS
KontponbHas padota Ne3 no teme

42 «BaxxHeue HeMeTaIbl U UX bubmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO0m1as xapakTEPUCTHUKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanmnndeckas CBSI3b U bubnunorexa [IOK
MEeTAJNINYeCKask KpUCTaInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYCSCKHUI PSIJ

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ae1156
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OO6mue crmocoOb! MOTYYSHUS
MeTaiioB. CrutaBsl. Beraucienus mo

45 aBHEHUSIM XUMHYECKUX PEAKIIUI bubmorexa LOK
yp PCAKIHIH, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IPUMECH
46 TToHaTtue 0 KOPPO3UU METAIIIOB bubmorexa LOK
pP https://m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ilenourpie MeTaLb! https://m.edsoo0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[{emouHO3eMeNbHBIE METAILITBI — bubmmoreka [IOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiime coefMHEHUS KaIbIU Bubmorexa ITOK
a A https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3ALHS
3HAHUHI
59 JKE€cTKoCTh BOABI U CITOCOOBI e€ bu6nmmoreka [IOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[IpakTrueckast pabora Ne 6 mo Teme
53 "XEcTKOoCTh BOABI U METOLI €8 bubnmorexa [JOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
bubnunorexka [IOK
54 An 7
TOMIHIH https://m.edsoo.ru/00aelc64
55 AmpoTtepHbIe CBOIHCTBa OKCHJIA U bubmuorexa [LIOK
TAJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00ae1d86
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57

OKCHIBI, THIPOKCHJIBI M COJTH JKejle3a
(1) u xenesa (I11)

bubnuorexa [JOK
https://m.edsoo.ru/00ae35e6

58

O000111eHNE U cCUCTEMATHU3ALNAA
3HAHUUI

59

[Ipaxtuyeckas padora Ne 7. Perenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHeie MeTalJIbl U UX
COCTMHCHUS»

bub6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brruncnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKLUH, €CIIU OJJUH U3
peareHToB J1aH B U30BbITKE WK
COJICPKUT IpUMeCH. Brruucienus
MacCOBOM JI0JIM BBIXOZA IIPOAYKTa
peakuuu

bubnuorexa [JOK
https://m.edso0.ru/00ae1750

61

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKIUH, €CIIU OJJUH U3
peareHToB /1aH B U30BITKE WU
COZIEPKUT ITpuMecH. Beruncnenus
MacCOBOH 10U BBIXOJa IIPOIyKTa
peaxkuuu

bu6nmmorexka [IOK
https://m.edso0.ru/00ae1750

62

O000111eHNE U cUCTEMATHU3ALAA
3HAHUU

63

Kontponbnas padota Ned o teme
«Baxuenme MeTaJuIbI X1 UX
COETUHEHUS

64

BemectBa u maTepuaisl B
IIOBCETHEBHOMN JKU3HU UEIOBEKA

bubnunorexka [IOK
https://m.edsoo.ru/00ae3f50

65

XUMHYECKOE 3arpsA3HEHNE

but6mmoreka [JOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKpYKaroIlen cpeibl

66 Ponb xumuu B penieHuu 1 bu6mmotexa LIOK
HKOJOTUYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHNE 1 1 bubnuorexa [LIOK
cucTeMaru3anus 3HaHU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YHEHUKA

1. Xwumusa 8 knacc. IN'abpuensu O.C., Octpoymon U.I'., Cnaakos C.A; AKIITMOHEpHOE
o6mmectBo "M3narensctBo "[IpocBemenue” 2022
2. Xwumus 9 kmace. T'abpuensa O.C., Ocrpoymos N.I'., CnankoB C.A; AKIHOHEpHOE

obmmectBo "M3narensctBo "[IpocBemenune” 2020

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

1. Xwumus. 8-9 ki1.: KoHTposbHBIE U TTpOBEepoUYHBIC paboTh K yueObnuky O. C. ['abpuensaa
«Xumus. 8»/ O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda,

2007.

2. Taopuenss, O. C. Metonudeckoe nocooue k yueoruky O. C. ['abpuensna «Xumusy». 8
knacc / O. C. I'abpuensn. — M. : lpoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

3. Tabpuensn, O. C. Metoauueckoe nocobue k yueonuky O. C. 'abpuensna «Xumus». 9
knacc / O. C. I'abpuensn. — M. : lpoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
4. Tabpuensn, O. C. JlononHuTeNbHAs I71aBa K y4eOHUKY «XuMUs 9 Ki1ace»

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-
khimiya-9-klass/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

https://m.edso0.ru/ Ennnast komuteKius MU poBbIX 00pa30BaTEIbHBIX PECYPCOB

https://myschool.edu.ru/ Mos wkona «bnbnuoteka LJOK»



https://m.edsoo.ru/
https://vk.com/away.php?to=https%3A%2F%2Fmyschool.edu.ru%2F&utf=1

https://edsoo.ru/wp-content/uploads/2023/08/22_%D0%A4%D0%A0%D0%9F-
%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_8-9-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%
B0%D0%B7%D0%B0.pdf

http://college.ru/himiya/ OTKpBITBIN KOJICIK: XUMUS

http://www.chemnet.ru  Ilopran ¢pyHIaMEHTATILHOTO XUMUYECKOTO
obpasoBanus Poccuu

http://him.1september.ru  Bce mjis yuutens XuMuu

http://him-school.ru  Buptyansnas Xumuueckas [kora



https://edsoo.ru/wp-content/uploads/2023/08/22_%D0%A4%D0%A0%D0%9F-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_8-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
https://edsoo.ru/wp-content/uploads/2023/08/22_%D0%A4%D0%A0%D0%9F-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_8-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
https://edsoo.ru/wp-content/uploads/2023/08/22_%D0%A4%D0%A0%D0%9F-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_8-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
https://edsoo.ru/wp-content/uploads/2023/08/22_%D0%A4%D0%A0%D0%9F-%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_8-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D0%B0.pdf
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://him-school.ru/
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