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1.MMOACHUTEJIBHASA 3AIINCKA

Jannas pabouasi mporpamma Mo OpeaMery «XuMmusi» pa3zpaboraHa s
oOyuenus B 8-9 kimaccax MBOVY «Tabaunosckas COIIl um.H.I'.CoTtHuka» Ha
OCHOBE:

o ®Depnepanbubii 3akoH oT 29.12.2012 Ne273-®3 «O06 ob6pa3zoBaHuu B
Poccuiickoit @eaeparun» (¢ UBMEHEHUSIMH ).

o @enepanbhblii 3aK0H OT 24.09.2022 Ne 371-®3 «O BHECEHUU U3MEHEHUN B
®enepanbHblii 3akoH «O0 obpazoBanuum B Poccuiickoit ®denepanuu» u
cratbto 1 ®@enepanbHoro 3akoHa «0OO0 o0sA3aTeNbHBIX TpeOOBaHUAX B
Poccuiickont @enepaunmn».

o ®denepaibHBIM  TOCYJapCTBEHHbIM  0Opa3oBaTeIbHBIM  CTaHAAPTOM
OCHOBHOTO 0011ero o0pazoBanus, yTB. NpukazomM MuHoOpHayku Poccun ot
17.12.2010 Ne 1897 (manee — ®I'OC O00).

o (QenepanpHOil  00pa3zoBaTeIbHOM  MpOrpaMMOil  OCHOBHOrO  OOIIEro

oOpasoBaHus, yTB. pukazoM Munnpocsernienus Poccun ot 18.05.2023 Ne 370;

o [IlocranoBnenne I'7maBHOrO rocyJapcTBEHHOTO CAaHMTApHOTO  Bpaua
Poccuiickoit  ®eneparuu ot 28.09.2020 Ne 28 «OO0 yTBepKIeHUU
canutapubix npaBwi CII 2.4, 3648-20 «CaHUTapHO-3TTUAEMHUOJIOTHYECKUE
TpeOOBaHUS K OpraHW3alMsIM BOCIHTaHUS ¢ OOyYEHHUsS, OTIbIXa
Y 03JI0POBJICHHUS IETEN U MOJIOJEKI.

e OcHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
MBOYVY «Tabaunosckass COII um.H.I'. Cotnuka» ot 30.08.2023r., npukas
Ne286

e VYyebnoro mmana MBOY «Ta6aunoBckas COIIl um. H.I'.CoTHuka» Ha
2023-2024 yueonsrii rox ot 31.08.2023r., mpuka3 Ne 288
JlanHast ~ mporpamMma  SABJISIETCA ~ COCTAaBHOM  YacTblO  OCHOBHOM

o0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0011ero oopazoanus (OOIT OOO0).

PaGowas mporpamma oOpHEHTHpPOBaHa Ha MCIIOJIB30BAaHHE Yy4YeOHHKA
(yuebHoro mocobms): Heopranwdeckas xumms. 8 m 9  Kjaccel: y4deO.is
oOmreoOpaszoBar. opraHu3anuii ¢ mpwi. Ha snekTpod. Hocutene (DVD) / T.E.
Pynmzutuc, ®.I'. ®enpaman. — M.: [Ipocsemenune, 2014. — 208 c.: uin.

Henau u3yyenusi: — GopMupoBaHHe WHTEIUICKTYaIbHO PA3BUTON JIMYHOCTH,
rOTOBOM K CcamM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO
pElIeHH, CTOCOOHOHN aganTHPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHSIM KH3HU;

— HaNpaBJIICHHOCTh OOYy4YeHHS HA CHUCTEMaTHYEeCKOE TMPUOOIIEeHHE
OoOydJarommxcs K CaMOCTOSITEILHOW TO3HABATEIBLHON JEATEIHHOCTH, HAYYHBIM
METO/aM TO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO W PA3BUTHE CIOCOOHOCTEH K
XAMHH;

- oOecrieueHne YCIOBU, CIIOCOOCTBYIOLIUX MPUOOPETEHUIO
OoOydJarommMMHCS  OMbITa  pPa3HOOOpa3HOW  JEATEIBHOCTH,  TO3HAHUS U
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CaMOIMO3HAaHMs, KIIOYEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), HMEIOIUX
YHUBEpCAIbHOE 3HAUYECHUE JUISl Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (QopmupoBanue oOwmENd (YHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKpPYXAaIOLEr0 MHpA, UCHOJIb3ysd 3HAHUS MU ONBIT, MOJYYEHHBIC MPU H3YUECHHUU
XUMHH, NPUMEHATh HMX NOPU PEUIEHUU Mpo0JeM B MOBCEAHEBHOM JKHU3HU H
TPYAOBOM AEATEIBHOCTH;

— (¢opmupoBaHWE y OOydYarOMMXCA TyMAaHUCTHYECKUX OTHOIICHMH,
NOHUMAHHUSI UEHHOCTH XHMHYECKMX 3HAaHUWA JJs BBIPAOOTKH HKOJIOTHYECKH
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOI Cpeibl;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uis U HANpaBICHHOCTH JalbHEHIIEro
oOy4eHUsI.

JlocTkeHue 3TUX 1eell mporpaMMbl 0 XUMHUU Ha YPOBHE OCHOBHOTIO
o01miero oopa3oBaHusl 00€CEYNBAETCS PEILICHUEM CIEAYIOUIUX 3a4a4: ...

OO6miee YMCIIO YacoB, OTBEACHHBIX Ui HM3Y4YCHHUS XUMHH Ha YpOBHE
OCHOBHOTO 00111ero o0pa3oBanus, coctaniser 153 yaca: B 8 kiracce — 85 yacoB (2
,5 gaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Iporpamma 10 XUMHUHM Ha YpPOBHE OCHOBHOTO OOIINEro oOpa3oBaHHS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOMN MPOTPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHMs, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHOl pabouell MpPOrpamMMBbI
BOCITUTAHMS U C YUETOM KOHIIEIIIIUK IIPEToaBaHus y4eOHOTO MpeaMeTa « XUMHUS»
B 00pa3oBaTeIbHBIX Oopranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu AAE€T MPEACTaBICHUE O IEJAX, OOIel cTpaTeruu
oOydeHMs, BOCIHTAHHUS ¥ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOTO
npeaMera, yCTaHABIIMBAET o0s3aTeNbHOE peaMETHOE coJiepKaHue,
MpeaycMaTpUBaET pPacHpelesieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHUE IO
pazmenaM M TeMaM MPOrpaMMbl MO XHMHUHU, OINPENENAECT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEA0BATENIbHOCTh ~ M3YYEHUS XHMHH C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTHKA y4eOHOro TMpolecca, BO3PaCTHBIX
0COOCHHOCTEM OOyYalIIUXCs, ONpeAesieT BO3MOXKHOCTH TMpeamera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00Opa3zoBaTEIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUU K
pe3yibTataMm 00y4YeHHs XMMUU HAa YPOBHE lLieJiel U3y4eHUs MpeIMEeTa U OCHOBHBIX



BUJIOB Y4e€OHO-IO3HABATEIbHOU JEATEIbHOCTH OOYyYarolerocss Mo OCBOCHUIO
y4e0HOTr 0 CoIepKaHUs.

3HaHUE XUMHUHM CIYKUT OCHOBOW st (POPMUpPOBAHUSI MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUNA O MAaTepPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UTrparoT (GOpMHUPYEMbIe XUMHEH MNPEACTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPIUM U 00 HSBOJIIOIMHU BEIIECTB B MPHUPOJIC, O MyTSAX PEIICHUs] TI00abHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CrOCOOCTBYET  pealu3alldd  BO3MOXHOCTEH JUIsi  CaMOpPa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111l 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAHUE MBIIUICHUS W TBOPUECKUX CIOCOOHOCTEM
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4eOHOW  JIEeSITeNIhHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCIICIOBATEIILCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON NeATeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsiAa HA €JUHCTBO MIPUPOJIbI M YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH O0yJarONIUXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIe HampaBJIeHUS B OOYUYCHMH XUMHUHM OO€CTICUMBAIOTCS crelnu(uKon
cojlepKaHusl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  TEAaroruyecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAYKU XMMHUHM Ha OINPEIACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00IIIero 00pa30BaHMUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMBbI IEPBOHAYAIIBHBIX IMOHSATHH XWMHH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX [OHIATUU
OPraHUYECKON XUMHHU.

CtpykTypa coaepkaHus MpOrpaMMmbl IO XHUMHUH c(hOpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxofa kK €€ uaydenuro. CopepkaHue CKIaJbIBAETCS U3 CHCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IOHATUH O XUMHUYECKOMN
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIHUITY
MIOCJIEIOBATENLHOIO PA3BUTHs 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— llepuomnyeckoro 3akona J[. M. MenzaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;



— TMpeACTaBICHUM 00 DSIEKTPOJUTUYECKON JUCCOIMAIMU BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TIOCJIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPyrOoMYy, BBHITIOJNHSS (PYHKIIMM OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XUMHUU CHOCOOCTBYET (DOPMUPOBAHMIO
NPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpUPOAbl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHUsl B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C NPUBICUYCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyX AU MUPY,
«buonorus. 5-7 kmaccel» u «®Pusnka. 7 Kiaccy.

[Ipy wu3ydyeHMH XHWMUU TIPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOW HAyKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX IMOJO0KEHUH,
JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuOOIIEHNH K HAyYHBIM METOJIaM I[I03HAHUS TIPU M3YYCHHHU BEIIECTB U
XUMHUYECKUX PeaKIid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YCOHO-IO3HABATEIBPHOM M Y4eOHO-HCCIIENOBATEIBCKON
NeSATeIbHOCTH, OCBOCHHHM TIpaBWi Oe30macHOTo oOpalleHHus ¢ BeIlleCTBaMU B
IIOBCEIHEBHOM KN3HMU.

2.COJEP)KAHUE OBYYEHUS

8 KJIACC

IlepBoHayaIbHBIE XUMHYECKUE OHATHUSA

[Ipeamer xumuun. Pojb XMMUU B KW3HHU Ye€JIOBEKa. XMMHUSA B CHCTEME HayK.
Tenma w BemecTBa. PU3WYECKUE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHUE



BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE »BJIeMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsT AaTOMHAas —Macca.
OTtHocuTenbHas MOJEKyJsipHas macca. MaccoBast J0Jii XUMUYECKOTO 3JIEMEHTAa B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Moabs. Mossipaass Macca. B3auMocBs3b KOIMY€ECTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IuUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnuecKkrue U XMMUYECKHUE SBIICHUS. XUMHUUECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYA0M, MpaBuiaaMu paboTkl B 1abopaTopuul U
npuéMamMu oOpanieHus: ¢ J1abopaToOpHbBIM 00OPY/IOBAaHUEM, U3YUYEHHUE U OMHCAHHE
¢u3nuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOJOJIeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHUE caxapa B CTYIKeE,
KUATIEHUE U KOHJIEHCAllUS BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAJTUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) sIBJICHUM, HaOIIOJEHUE U
ONKMCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakuuil (pasjokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coiu meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHUs] CMECEH: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHHME,
BbIMIApUBAHUE, NTUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJEHWE W  ONUCAaHUE  PEe3yNbTaTOB  TMPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MaccChl, CO3[JaHUE MOJENIEd MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anemMeHT U npoctoe
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (HU3MYECKHE U XUMHYECKHE
cBoiicTBa (peakuuu TopeHus). Oxkcunabl. [Ipumenenue xuciopoma. CrmocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0opatopuu H OpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KUCIOPOIa.

TemmoBoit >PheKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHue
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gulnyeckue W XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonnyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbl. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B HMPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Knaccuduxanus
OKCUJOB:  coyieoOpa3yronie  (OCHOBHBIE,  KHCJIOTHbIE, aM{QpOTEepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoiicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukamuss oCHOBaHWM: MIENOYM MW HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHMUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEEICHUE COAECP/KAHMS KUCIOPOJa B BO3/IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJECHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBUA BO3HHKHOBEHHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCUIOB H
OMMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojiopoja (rOpeHue), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HUCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUIOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaiblMeM) (BO3MOXHO HCHOJIb30BaHUE BUIECOMATEPHUAIIOB),
uccieoBaHue 0o0pa3l[OB HEOPraHMYECKHX BEUIECTB PA3IMYHBIX  KIJIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PAacTBOpPAxX KUCIIOT W MICIIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUW HEUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHHUE



DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCMHECHUIN.

HHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKAIMU XUMUYECKUX dieMeHToB. [lonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCUIbI
Y TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepuonnueckon cucreMmbl xumuueckux diemeHToB JI. M. Menneneesa. [lepuozel
u rpynnbl. PU3NYECKHI CMBICI NOPSIAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoguyeckoi cHCTEMbl XUMUYECKHAX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAas CBS3b.

Crenenp  okucieHusi.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydyeHue OoOpa3IOB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHUE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCSI 4Y€pEe3 HCIIOJIB30BAaHWE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMM JUISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.



OO0mue ecTecTBEHHO--HAYYHBIC MOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

Odwuszmka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOMNbI, PaMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3NYECKHE BEITMYMHBI, €IHHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE€37b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIusi

[lepuoamueckuii 3akoH. [leproandeckas cucreMa XUMHUYECKHUX DJIEMEHTOB /.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpEX TMEPUOJOB, Kajaus, KajdbllUid W UX
COCIMHCHWI B COOTBETCTBHM C TIOJIOKEHHWEM JyieMeHTOoB B Illepmommyeckoii
CHCTEME U CTPOCHHEM HX aTOMOB.

CrpoeHue BelIecTBa: BHUABI XUMHYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHCIICHHS XUMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XMMUYECKOW pPEaKIUU U TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHOW  PEaKITHH. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens aguccorumanuu. CUIbHBIE U CTA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [oHATHE O TUAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW peakIuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK0 KAauYEeCTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJEICTBUE C METaJUIaMHM, HEMETajulaMH, WIeJo4YaMu). XJIOPOBOIOPOL.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XuMUYEeCKHUe cBoMcTBa cepbl. CepoBOOpPOA, CTpoeHUE, (Pu3ndecKkue u
XUMUYecKre cBoMcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs PEAKIIHS Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNIEHU OKUCIEHUsS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MojyueHue u npuMmeHenue. Coi aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKAIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u bochopHas kuciora, pU3NIeCKUe U XUMUUESCKHUE CBOMCTRA,
nosydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
MoauUKAIIK, PaACIpPOCTpaHEHHWE B MpHUpoae, (HU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1700aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdexT. YronbpHas KucnoTa u e€ coiu, uX (PU3nYecKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHs B mpupojge. OOmme mnpeacTaBieHus o0
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Xkeje300eToH. [IpobiaeMbl 6€30MacHOr0 HMCHOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOWMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMHU  (BO3MOXKHO  HMCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), HAOJIOICHUE Mpolecca OOYTIIMBAaHUS caxapa Moj JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJIeHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COeAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHus B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenneneeBa u ctpoerusi atomoB. CTpoeHue MeTaioB. Meraunueckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CraBel (CTalnb, YyryH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIeNOYHBIX METaIOB W HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B mpupoae. PU3nUeCcKrue U XUMUYECKUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXKAcHUE B mpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpoeHHE aToMma, HaxXxoXJeHWE B mnpupoje. Ddusznueckue wu
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOWMCTBAMH, H3YyUYE€HUE PE3YyJbTAaTOB  KOPPO3UHM  METalIJI0B  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius M Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCleOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoib npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUPUKAIUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICb, SBICHUC, TAPHUKOBBINA
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuHTe3, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTBI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC UCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



3.INIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA HIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpUCHTAIUH U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BJAAETh JOCTOBEPHOW MHGPOpMAaIMEl o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 3a7a4, BBIMOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUSI TIOCIIEICTBUI IOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il IOHMMAaHUS CYIIHOCTA HAayYHON KapTUHBI MUpa, IpeAcTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBIICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS MOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
HCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHHUIO Yy4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3M MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKTepH30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABICHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE Ha0moAaTh 3a XOJO0M MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHATW3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3TMYHBIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE MCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BONPOCHl (B XoJe JAuanora W (Wiad) JIHUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeiaThb MpPe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIBHOCTH  IPU  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3aJad, CaMOCTOSTEIIBHO COCTABJISATh MWW KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAy4YHbI€ 3HAHMS, YMEHHUS M CHOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus: B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHUW: aTOM, MOJEKYJa,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTh, OTHOCUTEIIbHAsi aTOMHas U
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiacCuUKaIus peaKiuii: peakiui COCANHEHUS, PEaKIIuu Pa3IoKEHUs,
peakiuu 3aMeleHus, peakuuu OOMEHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, TMOJSpPHAs U HEMOJIspHAas
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSITUM U
OPUMEHATH 3TH HOHIATUS MIPU ONUMCAHUU BEUIECTB U UX NIPEBPALICHUN;

¢ MICIIOJIH30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsi COCTaBNeHUs: (OpMYyJ BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb OKHUCJICHHUS DJEMEHTOB B OHHAPHBIX COEIWHEHUSAX, MPUHAMJICKHOCTD
BEIIECTB K OMpPeNeNEHHOMY KJIacCy COeAMHEHUHN Mo (opMyliaM, BHJ XUMUYECKOM
CBA3U (KOBAJICHTHAs U MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

epackpbiBaTh cmbich llepuommueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX AJIEMEHTOB OT MX IOJOXeHUs B llepuogmueckon cucreme, 3aKOHOB
COXpPAaHEHHsI MacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTaJpo;

¢ ONMUCHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamdeckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moarpymnmna (A-
rpynmna)» u «mobounas moxarpynma (b-rpymma)», maneie w OONbIINE TEPHOIBI,
COOTHOCUTHh 0003Ha4YeHUsl, KOTOopble wuMmeroTcss B Tadnuie «llepuoanueckas
cucrema xumuueckux dnemeHtoB JI. . MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqpa, o0IIee YMUCIIO0 PICKTPOHOB U PACTIPEICIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);



* KJIACCU(DUIIMPOBATh XMMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BoMY 3P (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XWMUYECKHE CBOMCTBA BEILECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKAas OINUCAHWE MpPUMEpPaMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPALICHUNA B Pa3IMUHBIX
YCIIOBUSAX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa MO0 (QopMysie COEIMHEHHS, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHl MO YPABHEHUIO XMUMHYECKOM
peakuuu;

o IPUMEHSATH OCHOBHBIEC OTEPAIMU MBICIUTEIBLHON JESITEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IeHNnEe, CUCTEeMAaTU3allIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO--CIICJICTBEHHBIX CBSI3€d — I8 U3YYEHHS CBOWMCTB BEIIECTB M
XUMHYECKUX PEeaKklni, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MepeHne, MOICIMPOBaHHE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

e CJIE/10BATh MpaBUJIaM IOJIb30BAaHUS XUMUYECKOM MOCYyA0N U J1a00paTOpHBIM
o0opy10BaHUEM, a TAaK)Ke MpaBUiIaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU IO BBIIIOJIHEHUIO JITAOOPATOPHBIX XHUMHUYECKUX OIBITOB IIO
HOJYyYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAA M KHCIOpPOIA),
IPUTOTOBJIEHUIO PAaCTBOPOB C OIpENEIEHHON MacCOBOW J10JIell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO pPAcCTBOPOB WIEJIOYEH M KHUCJIOT C IOMOUIbIO HHJIUKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K xoHuy oOydeHus B 9 Kkiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHMYECKUX NOHATHI: XUMHUUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEIECTBO, CIOKHOE
BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHMS,
XUMUYECKasi pEaKiys, XUMHUYecKas CBsA3b, TEIUIOBOM 3(QeKxT peakuuu, MOJb,
MOJISIPHBII 00BEM, PacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOIUTHYECKAS
JUCCOLMALIMS, PEAKIIMM HOHHOIO OOMEHA, KaTalIu3aTop, XUMHUYECKOE PAaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBIE pEaKLWH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
pEeaklUny, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajtoTponusi, am(pOTEpPHOCTb, XHMHYECKass CBA3b (KOBaJE€HTHas, HWOHHA,
METaJNINYEeCKast), KPUCTAINYECKas pEIIETKA, KOPpPO3Us METAJUIOB, CIUIABBI,



CKOPOCTb XMMMYECKOM pEeaKUuu, NpenesbHO aomyctuMas koHueHtpauus 11K
BEILIECTBA,

e WWUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TIOHATHU U
IIPUMEHSTH 3TH TOHATHUS IIPYU ONIMCAHUH BELIECTB U UX IIPEBPALLCHU;

* CII0JIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUsI (POPMYI BEILIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

e OIIPENIEIIATh BAJIECHTHOCTb U CTENEHb OKHUCIICHUS XMMHUYECKUX JJIEMEHTOB B
COCAMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIAacCy COEIUWHEHMH 1o ¢opMyrnaMm, BHUJI XMMHUYECKOM CBs3U (KOBaJEHTHas,
MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX COCIMHEHHUSAX, 3aps HOHA IO
XUMHYECKOH (opMmyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

epackpeiBaTh cMbICH Ilepuognueckoro 3akona JI. W. MengeneeBa u
JEMOHCTPUPOBATh €r0 MOHWMAHWE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «modbouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyHile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO JJIEKTPOHOB H
pacnpeneneHue uX Mo JIEKTPOHHBIM CI0SAM), OOBSICHATH 00IIME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCAUHECHUH B MpeAeax MaJIbIX [EPUOJO0B
Y TJIaBHBIX MTOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

o KJIACCU(PUIIMPOBATh XMMHYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIlECTBa,
XUMUYECKHUE peaklu (110 YUCIIY U COCTaBY y4aCTBYIOUIMX B PEaKLUH BELIECTB, MO
TerioBOMYy 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME M cClenuduueckrue XUMUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEP)KIAs OIMCAHHUE NPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

e COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOW TUCCOLMALIUN KHUCIIOT, IEJI0Yen
U COJEH, MOJIHBIE M COKpAllEéHHbIE YPaBHEHUS pEaKUUil HOHHOTO OOMEHa,
YPAaBHEHHMsI pEaKui, IMOATBEPKAAIOIIMX CYIIECTBOBAHUE I'€HETUYECKOW CBA3U
MEKly BEIIECTBAMU PA3JINYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTb  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIHii;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOKHOCTH NPOTEKaHUS XUMHUYECKUX IIPEBPALCHNN B PA3IMYHBIX YCIOBUAX;

e BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacChbl BEILLECTB,
MacCOBYIO JIOJI0 XMMHUYECKOr0 3J€MEHTa Mo (OpMyJe COEAUHEHHUS, MACCOBYIO



JOJII0 BELIECTBA B PacTBOpPE, MPOBOAMUTL PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaKIumy;

e cOOTIONIATh MpaBUJIA MOJB30BAHMS XUMHUUECKON MOCY0M U J1ab0paTOPHBIM
000pyaOBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TIO BBINIOJIHEHUIO JTA0OPATOPHBIX XWMUYECKHUX OMBITOB IIO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

¢ IPOBO/INTH PEAKIINHU, TMOATBEPKAAIOIINE KaUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PAacCIO3HaBaTh OIMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS U HOHBI
M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHME B BOJHBIX PAacTBOpPaxX HEOPTaHUUYECKUX
BEILIECTB;

o IPUMEHSATHh OCHOBHBIE OIEPAIMHA MBICIUTEIBHON JEITeTbHOCTH — aHAllu3 U
CHUHTE3, CpaBHEHHWE, OO0OOIIEeHHEe, CHUCTEeMAaTH3allii0, BBISBICHHEC MPUYHHHO-
CJICJICTBCHHBIX CBSI3€H — /IS M3yYCHHsI CBOMCTB BEIIECTB U XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAyYHbIE  METOJIbI  TMO3HAHUS —  HAOJIOJACHHWE, W3MEPEHHUE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH ).



4. TEMATUYECKOE INTAHUPOBAHUE

8 KIIACC
HaumeHoBaHue KonnuyecTBo yacos
Ne iieKTpOoHHBbIE (uHd poBbIEC)
pa3esioB H TeM KonTtpoiabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIC peCypChl
NMPOrpamMmmabl padoThI padoThI
Paznea 1. IlepBoHavyajibHbIe XUMHYECKHE MOHATHSA
XUMusI — BaKHas
0
11 ObTacth 5 0 ) bu6anorexa IIOK
. €CTECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c
MPaKTUYECKOM
NEATEIbHOCTU YEJIOBEKA
19 Bemiecta u 26 1 0 bu6anorexa IIOK
' XHUMHUYECKUE PEeaKIInH https://m.edsoo.ru/7f41837c
Hroro mo pasneny 31

Pa3znen 2. Baxkneiimmue npeacra

BUTC/IN HCOPraHUYECCKUX BCIIECTB

21 Boznyx. Kucnopon. g 0 1 but6mmoreka IIOK
' [TousTHE 00 OKCHAAX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonsarue o 3 0 1 bubnuoreka [JOK
' KUCJIOTaX U COJAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 [Tousitue 06 5 1 1 bubmorexa OK

OCHOBAaHHUAX

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

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 13 bubmorexa LIOK
' P y https://m.edsoo.ru/7f41837¢
COCINMHCHHNU
Hroro no pazneny 34

Paspnen 3. Ilepuoanueckuii 3axoH u Ilepuoanueckas cucrema xumu4eckux 3jiemeHToB [I. M. MenaesieeBa.

CTpoeHHe aToMOB. XMMHYecKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE Pe€aAKIInU

[lepnognueckuii 3aK0H
u Ilepuoanueckas

31 CUCTEMA XMMHYECKUX 8 bubmmoreka IIOK
anemenTtoB /J]. U. https://m.edsoo.ru/7f41837c
Menpese-eBa.

Ctpoenue aTroma
XuMuyeckas CBA3b.

3.9 OKHCIIUTEIIHBHO- 9 bu6anorexa IIOK
BOCCTAHOBHUTEIbHBIC https://m.edsoo.ru/7f41837c
peaxkiuu

bubnuoreka [JOK
Hroro no pasnery 17 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 85

YACOB I10 ITPOTPAMME



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

9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posrbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paspnen 1. BemecTBo U XUMHYECKHE PEAKIMH
I1 0
11 ot ocnomn pussenon | 5 1 o | bubmorexaliOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 0 0 bubnuoreka [JOK
' XHUMHUYECKUX PeakIinuii https://m.edsoo.ru/7f41a636
s BJIeKTpOJH/ITI/Iq;CKa;I . . . BiGmiorexa LIOK
. uccouuanus. XuMA4ECKUe
8 HHa https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax
Htoro no pazneny 17
Pa3gesa 2. Hemera/sIbI M UX COEIHUHEHUSA
2.1 O6maﬂe:ipaKaT e: H§ TH:)( . VIIA 4 0 1 bubmoreta LIOK
: XUMUYECKUX PJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpymnnsl. 1 anorensl
2.2 O6maﬂe:ipalf e: H(: TH:; X VIA 6 0 0 bubmuorewa LIOK
: XUMUYECKUX PJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynmbl. Cepa u €€ CoOeTMHEeHUS
2.3 OO01ast xapakTepucTuKa 7 0 1 bubmmoreka [JOK



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

XUMHYECKUX DJIEMEHTOB V A-
rpynnsl. A3ot, pochop u ux
COEIUHEHUSA

https://m.edsoo0.ru/7f41a636

OO61as xapakTepucTHKa

XHMHUYECKHUX 3J1eMEHTOB IV A- bu6anorexa [JOK
2.4 . 8
IPYIIBL. YTISPOJ U KPEMHHH 1 https://m.edsoo.ru/7f41a636
UX COCIUHECHUS
Uroro no pazneny 25
Paznen 3. MeTasibl U MX COeIMHEHUSA
bu6anorexa IIOK
A i 4
3 Obupte CROACTES MeTalIoB https://m.edsoo.ru/7f41a636
3.9 Baxxnenmue MmeTaibl U UX 16 bu6anorexa IIOK
' COeTMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Paznen 4. XuMus u okpyskamomias cpeaa
41 BemecTBa n maTepuaisl B 3 bubmmoreka IIOK
' ’KU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PezepBHOE BpeMms 3 bubmoreta LIOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

5. YYEBHO-METOIUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



