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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XuMu# Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHOM MPOrpaMmbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacTasieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
benepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIEIIUU MPENoiaBaHus
yueOHOro mpenMera «XuMus» B oOpa3oBaTelbHBIX oOpraHuzanusx Poccuiickoii
denepanum.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHUE O LENAX, OOIIEH cTpaTerud OOydeHUs,
BOCITUTAHUS U PA3BUTHS 00YJArONIUXCs CPEICTBAMH YISOHOTO MPEMETa, YCTaHABINBACT
00s3aTeNbHOE MPEAMETHOE COAEpPKAHUE, NPEIyCMATPUBAET PACIPEICICHHE €ro I0
KJIaccaM U CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM MpOorpaMMBbl 10 XUMHUHU, OMIPEEsIeT
KOJINYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATENBHOCTh U3YUEHUS XUMUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3CH, JIOTUKM Y4YeOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromuxcs,
ompeseNsieT BO3MOXKHOCTH MpeaMeTa g pealu3aiuu TpeOoBaHUM K pe3ylbTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOW MpPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ysbTaTaM OOY4YEHUSI XMMUU Ha ypOBHE Il
U3YYCHHUS TIpEeIMETa W OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIBHOU JEATEIHLHOCTH
00y4Jaromierocs 1o OCBOCHUIO Y4eOHOTO COJIEpKaHMUs.

3HaHUE XMMUU CITY>KHUT OCHOBOU J11 (POPMHUPOBAHUS MUPOBO33pPEHUS 00YUYaOIIErocs, ero
MPEJCTAaBICHU 0 MaTEpUAILHOM €IMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (POpMUpPYEMBIE
XUMHUEH MPEJICTABICHUS O B3aMMONPEBPAIICHUAX SHEPIUU U 00 SBOJIIOIMU BEILECTB B
MPUPOJIE, O MYTSIX PEIICHUS I100AbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA
— CBIPHEBOM, JHEPreTHUYECKOM, MUIIEBOM M SKOJOTMYECKOM O€30MacHOCTH, MpodiieM
3IpaBOOXPaHEHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET pealM3allii BO3MOXHOCTEHW 1T caMOpa3BUTUS H  (OPMUPOBAHUS
KyJbTYPBI TUYHOCTHU, €€ 00IIeH 1 GYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMUPOBAHKE MBIIICHHUS U TBOPYECKUX CITOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX CaMOCTOSITEIbBHONW Y4eOHOUM JCSATENbHOCTU, DKCIEPUMEHTAIBHBIX H
MCCJIEIOBATENIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCEAHCBHOM JKHM3HU, TaK U B
poheCCHOHAIBHON JISITEIIbHOCTH,

3HAKOMHUT CO CHenu(UKON HAy4YHOTO MBIIIJICHUS, 3aKIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIA/Ia HAa E€IWHCTBO MPHUPOABI W YEJIOBEKAa, SBJISICTCS OTBETCTBEHHBIM JTaloM B
dbopMUPOBAHUU €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YYaOIINXCS;

CIOcOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B JKOJOTHMYECKOE OOpa3oBaHUE
00yJaroIMXCs.

JlanHbie HampaBieHUS B OOyUYCHHH XUMHUU OOECIEYMBAIOTCS CIeU(UKON coaep:KaHus
y4eOHOTO MpeaMeTa, KOTOPBIN SBIISETCS MEIarornuecky aJalTHPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HA OCBOCHUE
00y4aroMMUCs CUCTEMBI MEPBOHAYAIIBHBIX TMOHATUNA XMMHH, OCHOB HEOPTaHMYECKOU
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUA OPTraHUYECKOW XUMUH.

CtpykTypa coaep:kaHusi IpOrpaMmbl MO0 XUMUU CPOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoza K e€ nzydyeHuto. CouepkaHue CKIIAIbIBACTCS U3 CUCTEMBI IOHATUNA O XUMHUYECKOM
AJIEMEHTE U BEIECTBE U CUCTEMbI MOHATUN O XMUMHUYECKOU peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPTraHM30BaHbI IO MNPHUHIUITY IMOCJIEIOBATEIBHOTO pPAa3BUTHS 3HAHWI Ha
OCHOBE TEOPETHUYECKHUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLUALIMN BEIIECTB B pacTBOpaXx.
TeopeTndeckue 3HAHUSI PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKU MOJTYUYECHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO YPOBHS K JPYromy,
BBITIOJIHAS ~(PYHKIIMM OOBSCHEHHWS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUA U
BO3MOKHOCTEUN MPAKTUYECKOTO MPUMEHEHHS U TIOJIYYEHUS U3y4aeMbIX BEILIECTB.
OcBoeHue mporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKOUN COCTaBIISIOIIEH HAYyYHOW KApTUHBI MUPA B JIOTHUKE €€ CUCTEMHOMN MPUPOIbL,
EHHOCTHOT'O OTHOIIICHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHus B Hayke. M3yueHue
XUMUU TIPOUCXO/IUT C MPUBJICUEHUEM 3HAHUHN U3 paHee U3yUYCHHBIX YUYCOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Tpu n3yyeHnr XUuMUMU NPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOM HAYKU KaK
00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON NIEATEIbHOCTH YeJIOBEeKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHMPOBOM KYyJbTYphl. 3ajadya y4eOHOro mpeaMera COCTOUT B
(GbOopMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaXKHEUIINUX (PAKTOB, MOHATHUM, 3aKOHOB
U TEOPETUUYECKHUX TMOJIOKEHUM, TOCTYITHBIX 0000IIEHU MUPOBO33PEHUECKOT0 XapaKkTepa,
S3bIKa HAYKH, B IPUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS MPU U3yUYEHUU BEUIECTB U
XUMUYECKUX PEaKinii, B (OPMUPOBAHUU U PA3BUTHM TO3HABATEILHBIX YMEHUH U X
NPUMEHEHUN B y4eOHO-TIO3HABaTEIHLHOM M y4eOHO-UCCIIEIOBATEIBCKON NIEITeTbHOCTH,
OCBOCHHH TPABHII O€30MIaCHOTO OOpAIlIeHUsI C BEIIECTBAMH B TIOBCEHEBHOM KU3HHU.

[Ipu m3ydyeHHM XMMHUM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE 3HAUYCHHE
MpUOOpENH TaKUe MeId, KaK:

— ¢opMHUpOBaHUE MHTEILIEKTYATHHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MIPUHATHIO PEIICHHH, CIIOCOOHOM aIalTUPOBATHCS K
OBICTPO MEHSIFOLIUMCS YCIIOBUSIM KU3HHU;

— HampaBJICHHOCTh OOYYEHUSI HA CHUCTEMAaTHYECKOe NPHUOOIIeHHE OO0ydaroluxcs K
CaMOCTOSITEJIbHOM TO3HABATEJIILHOW ACATEILHOCTH, HAYYHBIM METOJIaM IIO3HAHMS,
bopMUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHre YyCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOIMMUCS OIbITa
pPa3HOOOpa3HOW JESATENHHOCTH, TO3HAHWUS W CaMOTO3HAHUS, KIIOYEBHIX HAaBBIKOB
(KITF0OUEBBIX KOMIIETEHIINM ), UMEIOIIUX YHUBEPCATIBLHOE 3HAUCHHUE NI PA3JIMYHBIX BUOB
NEATEIIbHOCTH;



— (opmupoBaHue 001IeH PYHKITMOHATIEHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quciie yMEHUN OOBACHSTH U OLIEHUBATD SBJICHUS OKPY>KAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS
U OIBIT, MOJIyYCHHBIC MPU U3YYCHUU XUMUU, MPUMEHSITHh UX MPU PEUICHUU MpoOJieM B
MOBCEAHEBHOM JKU3HU U TPYAOBOM JEATEIBHOCTH;
— ¢hopMHpoOBaHUE y 00yUYaIOIMXCA TYMAHUCTHUECKUX OTHOIICHUN, TOHUMAHUS IEHHOCTH
XUMUYECKUX 3HAHUHU /I BBIPAOOTKH SKOJOTUYECKHU 1IETIECO00PA3HOTO MOBEICHUS B OBITY
U TPYAOBOM JAEATEIBHOCTA B IIEJISIX COXPAHEHUS CBOETO 370POBbS U OKpYXKarollen
IIPUPOTHOU CPEJIBI;
— pa3BUTHE MOTUBAIIMH K 00YUEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHUS 00II€UEIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npousIs ¥ HAIIPaBICHHOCTH JATbHEUIIETO 00yUYeHUSI.

®denepanbHbIN 0a3UCHBIN yueOHBINA 00111e00pa30BaTEIbHBIN TUIaH JJIs1 00pa30BaTEIbHBIX
yupexaenuit Poccuiickoit @enepanuu npeaycMaTpuBaeT 00a3aTeIbHOE U3YUYEHUE XUMUHT
Ha 3Tarie OCHOBHOTO 001ero oopasoBaHusi B 9 kiacce B 00béme 68 yacoB (2 yaca B
Heseno, 34 yudeOHbIX HEeIeNN).

B cooTBeTcTBUU CO MIKOJBHBIM TO0BBIM YU€OHBIM TUIAHOM HA U3YYEHUE XUMUU B 9

KJIacce pacrpesenieHo 66 yacoB

COIEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMuYecKas peakius

Ilepuonmueckuit 3akoH. Ilepnonnueckas cucrema xumuyeckux dnaeMeHtoB J[. .
MenpaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, KA, KaJbLH U UX COCINHEHUN B COOTBETCTBHUU C
ITOJIO’KEHUEM DIIEMEHTOB B [leprnonnueckoi cucteMe U CTPOEHUEM X ATOMOB.

Crpoenue BemiecTBa: BHABI XUMHUYECKOM CBA3U. THIBI KPUCTANIMYECKHUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAILUINYECKOU PEIIETKN U BUA XUMUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XMMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAILUMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHX COEIMHEHUH,
TE€HETUYECKas CBsI3b HEOPraHWYECKUX BELIECTB.

Knaccudukanus XUMAYECKUX PEaKIUil 0 pa3IUYHbIM MPU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOIIUX B PEaKLUU BEUIECTB, MO TEIIOBOMY 3(@eKTy, MO U3MEHEHHUIO CTENEeHEn
OKHUCJIEHUS] XUMHUYECKHUX AJIIEMEHTOB, IO 00OPAaTUMOCTH, MO YY4aCTHIO KaTalnu3aTopa). JK30-
Y DHAOTEPMHUYECKHUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumMuueckou peakuuu. [lonarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakuusax. [IoHsATHe 0 rOMOTreHHBIX M reTepOoreHHbIX peakuusax. [lonsatue o
karaim3e. [loHsaTHE O XMMHYEeCKOM paBHOBecHMHU. DAKTOpBI, BIMAKOLIME HA CKOPOCTh
XUMHYECKOU PEAKLINHU U NTOJO0KEHUE XUMUYECKOTO PABHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJIEKTPOHHBINM OalaHC OKHUCIHUTEIbHO-
BOCCTaHOBUTEIBHON peaKkuuu. CocraBnenue YpaBHEHUM OKHCIIUTEIIbHO- -
BOCCTAaHOBUTEIBbHBIX PEaKIUi C UCIIOIB30BAHUEM METO/1a JJIEKTPOHHOTO OaaHca.



Teopust 37AEKTPOJUTUUECKON AUCCOLMUALNN. DIIEKTPOIMUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MeXaHN3M HCCOLMAlMU BEIIECTB C PAa3IMYHbIMU BUJAMH XUMHYECKON CBA3U.
Crenenb nucconuanuu. CUIbHBIE U CA0bIE AIEKTPOIUTHI.

Peakiuu moHHoro oomMeHa. YCiOBHs MPOTEKaHUs pEaKIMil HOHHOTO 0OMEHa, MOJHBIE U
COKpalEHHbIC MOHHBIE ypaBHEHHUs peakuuid. CBONCTBA KUCIOT, OCHOBAaHUN U COJIEU B
CBeTe MpeACTaBICHUI 00 AIEKTPOIMTUYECKON qucconuani. KauyecTBeHHbIE peakiuy Ha
UOHBL. [IoHsATHE O TUAPOIIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPHUCTALIMYECKUX PEIIETOK HEOPTAHUYECKHX BELIECTB —
METaJUIOB M HEeMeTauIoB (Tpaduta W anmasa), CIOKHBIX BEIIECTB (XJOpUIA HATPHS),
HCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMU OT BO3JACUCTBHSI PA3IMYHBIX
(akTOpOB, HCCIIEJOBAaHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipolecca
JUCCOLIMAIINY KUCIIOT, IEJ04Yel U cojieil (BO3MOKHO HCIOJIb30BAHUE BUIEO MAaTEPUAJIOB),
MPOBEJECHUE ONBITOB, WUIIOCTPUPYIOIMIMX MPU3HAKU MNPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa (oOpa3oBaHME OcCajKa, BBIJIEICHHE Tra3za, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peaKuil (TOpeHue,
peakuuu pas3lioKEHUs, COCIUHEHMs), paclO3HABAHME HEOPraHMYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3a/1a4.
HemeTanssl 1 X coeIMHEHUS

OOmiasi xapakTepuCTHKa rajoreHoB. OcoOEHHOCTH CTPOEHHUS ATOMOB, XapaKTEPHbIE
creneHu okucieHusa. CTpoeHre u (U3N4ecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOre€HOB.
XVMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3auUMOJEHCTBUE C METAJUIAMH, HEMETAJUIAMH,
niesnioyamu). XsopoBogopoa. CoJisiHas KUCIOTa, XUMHYECKHME CBOMCTBA, MOJIyYECHHE,
IpUMEHeHue. J[lelicTBrEe XJIopa M XJOPOBOAOPOJA HAa OPTaHU3M 4YeNoBeka. BaxHenmmue
XJIOPUIBI U UX HAXOXKIAECHUE B IPUPOJE.

Ob6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeNeHn okucaeHus. CTpoeHne 1 pU3ndeckrue CBOMCTBA MPOCTHIX BELIECTB
— KUCJOpOJa U cepbl. AJIOTPONHbIE MOIU(UKALNKA KUCIOpOJAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBO0OpOI, CTPOCHHE, (PU3MUECKUE U XUMHUECKHUE CBOMCTBA. OKCHUIbI
Cepbl KaK TPEJCTaBUTENM KHUCIOTHBIX OKcUIoB. CepHas KHUCIOTa, (PU3NYECKHE WU
XUMHUYECKHUE CBOMCTBA (00IIME KaK MPEACTaBUTENs Kiacca KUCIOT U crenupuyecKue).
XUMUYECKHE peakiny, JiexKallue B OCHOBE MPOMBIIJIEHHOTO CIIOco0a MOJIy4eHUs CEPHOM
KkucHoThl. [IpuMenenune cepHoil KucioThl. CoNM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKIIMs
Ha cyiubdar-uoH. HaxoxaeHue cepbl U €€ COSAUHEHHM B MOpUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAOIIEH Cpe/ibl COETMHEHUSIMHU Cepbl (KUCTOTHBIE 10KIH, 3arpsI3HEHNE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaICHUS.

O6mass xapakrepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUsA. A30T, pacIpoCTpaHEeHUe B MpuUpoje, GU3MUYEecKue u
XuMu4eckue cpoiictBa. KpyroBopor aszora B mpupoae. AMMHUAK, ero (usmyeckue u
XUMHUYECKHUE CBOMCTBa, mojyuyeHue u npumeHenue. Conu aMMOHHUS, UX (U3HUECKUE U
XUMUYECKHUE CBOICTBA, MpUMeHeHHe. KauecTBeHHAs peakilusi Ha MIOHbI aMMOHUS. A30THast
KHCII0TA, €€ MoyyueHue, pu3ndeckre 1 XuMUYecKue CBOMCTBA (00II1e Kak MPEACTaBUTENS
KJlacca KHCIOT M crnenuduyeckue). Vcmonap3oBaHue HUTPATOB U COJEH aMMOHHS B



KaueCTBe MHUHEPATBHBIX YI0OpeHWH. XHWMHUYECKOe 3arps3HEHUE OKPYKAIOMIEH Cpeibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3yXa, MOYBBI U BOJIOEMOB).
®dochop, amoTpornnbie Moaudukanuu docdopa, Guznueckue 1 XUMHUIECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopnas kuciora, pu3MUecKMe U XUMHUYECKHUE CBOMCTBA,
nosyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

Ob6mas xapaktepuctuka 3iemMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTJIEepoi, aJUIOTPONHbIe  MOAU(UKAIINH,
pacrpocTpaHeHrue B Tpupoje, (U3MYECKHE U XUMUUYECKUE CBOMCTBA. AjcopOuus.
KpyroBopot yraepoaa B mpupoge. OKcuabl yriepoja, ux (pu3nueckue U XUMHUYECKUE
CBOWCTBA, JICHCTBUE HA KUBBIC OPraHU3MBI, MTOJIYUYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE
poOJIeMBbl, CBs3aHHBIE ¢ okcuaoMm yriiepoaa (1V), rumoresa r100aIBHOTO TOTETUICHUS
KJIUMaTa, MapHUKOBBIM 3¢ dext. YronpHas kuciora u €€ coiu, ux (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MOTyYeHHE U TpuMeHeHne. KauecTBeHHas peakiysi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIMUIIMHE, MPOMBIILIEHHOCTH U CEICKOM
XO35HCTBE.

[lepBoHavasibHBIE TTOHATHSI 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHMSIX YIIIepojna
(MeTaH, 2TaH, TUJIEH, AllETUJICH, 9TAaHOJ, TJIMIEPUH, YKCycHas kuciorta). [Ipupoansie
UCTOYHUKH YTIEBOAOPOIOB (Yrojb, MIPUPOIHBIN Ta3, He(Th), MPOAYKTHI UX MEepepadboTKU
(6eH3uH), UX poJib B OBITY W MPOMBIIUIEHHOCTH. [loHSATHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OeiKax, yriaeBojax — U UX poJid B )KM3HU YelloBeka. MarepuanbHOe
€IMHCTBO OPTAaHMYECKUX U HEOPTAaHWIECKUX COCTUHCHUM.

Kpemuuii, ero @usnueckue M XUMUYECKHE CBOWCTBA, MOJYYEHHUE U NPUMEHEHHUE.
Coenunenusi kpeMuusi B npupoje. Oomue npeacrabieHus o0 okcuae kpemuus (1V) u
KpeMHHEBOW KucjaoTre. CHUIMKATBI, UX HCIOJb30BaHUE B OBITY, B TPOMBIIIUICHHOCTH.
Baxneiimme cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpobieMbl 0€30MacHOro0 KCMONIb30BaHUSA CTPOUTENBHBIX MaTepUalioB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4eHHE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOIIOJECHHE MPU3HAKOB MX MPOTEKAHUSA,
OTIBITHI, OTPAKAIOIINE PU3NUECKHE U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COCTMHEHUN
(BO3MOHO HCTIOJIb30BAaHKUE BUICOMATEPHUATIOB), 03HAKOMIICHHE C 00pasiamMu XJIOPHUIOB
(ramoreHuI0B), O3HAKOMJICHHE C oOpasmamMu cepbl B €€ COeAMHEHUSMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIOJEHUE Mpollecca OOYIIIMBAaHUS caxapa IOJ
JNIEUCTBUEM KOHIUECHTPUPOBAHHOW CEPHOW KHUCJIOTBI, U3YUYEHHUE XHUMHUYECKUX CBOMCTB
pa30aBICHHON CEpHON KUCIIOTHI, TPOBECHUE KAaU€CTBEHHON peakIuM Ha CyJb(aT-uoH U
HaOII0/IeHUe TIpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJICHHE ¢ (PU3WYECKMMHU CBONCTBAMU
azora, ¢ochopa U HX COCAMHEHUU (BO3MOXKHO HCIIOJB30BAHUE BHUIEOMATEPHAIIOB),
obOpasnaMu a3oTHBIX U (GOochHOPHBIX yI0OpEeHUM, MOJyYeHue, COOMpaHne, pacrno3HaBaHUE
Y U3yYCHHE CBOWMCTB aMMHaKa, MPOBE/ICHNE KaYeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U
dochaT-noH W  U3ydeHUE  TPUZHAKOB  HUX  MPOTEKAHUS,  B3aUMOJCHCTBHUE
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI C MeIpl0 (BO3MOXKHO HCIIOJIh30BaHUE
BHJICOMATEPHUAIIOB), MU3yUYE€HUE MOJENIeH KPUCTAUTMYECKUX PEMmETOK anMasa, rpadura,



dynnepeHa, O3HAKOMJICHHE C TPOIECCOM aacopOImmu pacTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM TNPOTUBOras3a, IOJy4YeHUue, CcoOupaHue,
pacro3HaBaHWE W W3YYEHHE CBOMCTB YTIJIEKUCIOrO ras3a, MpPOBEACHUE KAaue€CTBEHHBIX
peakuuii Ha KapOOHAT M CUJIMKAT-UOHBI M H3y4Y€HHWE NPHU3HAKOB HMX MPOTEKaHUS,
O3HAKOMJIEHME C  MOPOAYKUMEHM  CHJIMKATHOM  NPOMBILIJIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHEeNIe HEMETAIIIbI U KX COEUHEHHUS.
MeTaJsibl 1 X COeIMHEHUS

OOmrast xapakTEePUCTHKAa XWMHUYECKHX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU UX
nonoxxenus B llepmoauueckon cucreme xumudeckux dnnemeHToB . M. MenneneeBa u
ctpoeHusi atomoB. CTpoeHue MeTaioB. MeTtainueckass CBsS3b U METaUIMYECKast
KpUCTaJUIMUECKass pemeETKa. DJIEKTPOXUMHUYECKUM PsAJl  HaNpsHKEHUM  METaslioB.
dusznveckre U XMMUYECKHE CBOMCTBA MeTalIoB. O01IMe CrIocOOBI MOTYYEHUSI METAILIOB.
[ToHsiTHE O KOPPO3UU METAILIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBbl
(ctainb, 4yryH, JIOPATIOMUHUN, OPOH3a) U UX MIPUMEHEHHE B ObITY U IPOMBIIIUICHHOCTH.
[I{enouHble MeTaLIBL: TTOJIOKEHHE B [leproanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpo€HHE HX aTOMOB, HaxOXICHHE B Ipupoje. Pusmyeckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIBI U THIPOKCUIBI HATPUS U
kanus. [IpumMeHenne menoYHbIX METAIIIOB U UX COCIMHEHUM.

[IlenouyHo3eMenbHbIE METAJUIBI MArHUM W KaubUui: nosiokeHue B llepuoanyeckoit
CHUCTEME XUMUUYECKUX 1eMeHTOB [I. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HaXO0XKICHUE
B npupone. duznueckue M XMMHUYECKHME CBOMCTBA MAarHus W Kajplus. BaxHenmme
COCMHEHUs Kalblus (OKCHUI, TUIPOKCUI, cOjH). JKECTKOCTH BOJBI U CIOCOOBI €&
YCTpaHEHHUS.

AmomuHuii: nonoxkenne B llepumonmnueckon cucreme xumuueckux dsneMmeHTtoB [ WM.
MenpeneeBa, CTpOEHUE aTtoma, HaxoXjaAeHue B mpupojae. Ou3nveckue M XUMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA AITFOMUHHUS.
Kenezo: mnomoxenue B Ilepumogmueckoil cucreMe XMMHYECKUX »dieMmeHTtoB [l .
MeHneneeBa, CTpPOCHHUE aTOMa, HaxOXAEHUE B mpupoje. PuU3NUecKue U XUMUYECKUE
cBoiicTBa xkene3a. Okcunbl, Tuapokcuanl U comu xenesa (1) u xenesa (11l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C OO0pa3llaMd METAJIOB W CIUIABOB, WX (PU3WYECKUMH CBONCTBAMU,
M3yYECHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCUA KaJbIMS U HATPHUS C BOJOM
(BO3MOKHO HCTOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOU BOJBI,
mpoiiecca TOpeHus Keje3a B KUCIopoae (BO3MOXKHO MCIIOJIb30BaHNE BUIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajabllUs, aJTFOMUHUS,
nuHka, xenesza () u xeneza (1), mequ (Il), HabmoneHue W omMcaHue MPOIIECCOB
OKpallluBaHUs TUIAMEHU MOHAMHU HATPUs, Kaaus M Kajablusg (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), HUCCleNOBaHUE aM(pOTEPHBIX CBONCTB THUAPOKCHIA ATIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHelme MeTasibl
U UX COCMHEHUSD.

XuMUA ¥ OKpY:KaOLIas cpeaa



BemectBa 1 MmaTepuaiibl B TOBCEIHEBHOM JKU3HU 4Ye€I0BEKa. be3onacHoe Hcnoab30BaHue
BEIIECTB U XUMHUUYECKHUX peakiuil B ObITy. IlepBas moMolp Mpy XUMUYECKUX 0KOTax U
OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHNE OKpYXKarollel cpelibl (IpeaenbHas J0MyCTUMas KOHIIEHTPaUs
Beniects, gainee — [1/1K). Ponabs XxuMuu B pemieHuH 3K0JI0rMUECKUX IpodIIeM.
Xumuueckuii IKcnepumenm:

n3y4eHne o0pa3oB MaTepHAIOB (CTEKIIO, CIIaBbl METAIJIOB, [TOJIMMEPHBIE MATEPUAIIbI).
Mesicnpeomemmusie ceéa3u

Peanmm3zannst MeXIIpeIMETHBIX CBA3EU NPHU U3YYEHUH XUMUHU B 9 Kilacce OCYIECTBIISIETCS
4yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHWA, TaK U TOHITHH,
ABJISIFOIIUXCSI CACTEMHBIMHU ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.
OOmme ecTeCcTBEHHO-HAYYHbIE NOHSTHS: HAay4YHbId (aKT, TUIOTE3a, 3aKOH, TEOpPHS,
aHaJIM3, CHUHTE3, KIacCU(PUKALUs, TIEPUOJAUYHOCTh, HAOIIOJEHHE, SKCIEPHUMEHT,
MOJICIMPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHUWE, NApHUKOBBIA 3(Q(dEKT, TexXHoJIorusi,
MaTepHUaJIbl.

@usnuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIHJI, HW30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHUM 3apsi, MPOBOAHHUKH, IOJYIPOBOJHUKH,
IURJIEKTPUKH, (POTOIEMEHT, BELIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSTHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas PpELIETKA, CIUIaBbl, (U3NYECKUE
BEJIUYMHBI, E€AUHULBI H3MEPEHMS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnue.

buonorusa: ¢orocunres, npixanue, ouocdepa, 3KocUcTEMa, MUHEpAIbHBIE yIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEeJIbHbIE BELIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPadbl, TOPHBIE MOPOIbI, IOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMDBLI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JJAUYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yJbTAaThl OCBOCHHUSI MPOrpPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOJe OOy4YeHHS XHMHH B €IUHCTBE YYEOHONW W BOCHUTATEIHHOU
JNEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKHUMU COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMHU B OOIIIECTBE IPABUIAMH U HOPMaMH
MOBEJICHUSI M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITUATN3AIIUN
00yJaroImxcs.

JIM9HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE ONBITA AEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) NnaTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HaCJIeUI0, TOHUMAaHUS 3HAYEHUS] XUMUYECKONM HayKH B )KU3HU COBPEMEHHOTO OOIIECTRa,
CIIOCOOHOCTH BJAJETh JOCTOBEpHOM HHQOpMaIueld O TMepeoBbIX JOCTIKECHUSIX U



OTKPBITUSX MUPOBON M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoicTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHMSA:

IPECTaBICHUS O COLMAJIBHBIX HOPMax M NpaBWIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUIEKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  OOIECTBEHHO  IOJIE3HOM,
yueOHO-HCCIIeIOBATENbCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HO00pa3HON COBMECTHOM I€ATEIbHOCTH MPU BHITTOJIHEHUH Y4€OHBIX, TO3HABATEIIbHbBIX
3a/ay, BBITIOJHEHUH XUMHUYECKUX OJKCIICPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAHUIO W B3aWMOMNOMOIIM B TPOILIECCE ATOH y4ueOHOI
NEeSTETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHNE W TIOCTYIIKA CBOUX TOBApPHINEH C
MTO3UIINH HPABCTBEHHBIX M TIPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIICACTBUN MOCTYITKOB;
3) HEHHOCTH HAYYHOT0 MO3HAHHUS:

MHPOBO33PEHUYECKAE TIPEICTABICHUS O BEIMIECTBE M  XUMHUYECKOHW  peaKIluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIFOIIUE OCHOBY JIJIsI
NOHUMAaHUSl CYIIHOCTA HAy4YHOW KapTUHBI MUpPa, TMpeACTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3AX YeJIOBEKa C IPUPOAHON CpeloH, O
POJIM XMMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HANPAaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUW MO XHUMHUH,
HeoOXoaUMBbIe 11 00BACHEHHs HAOJI0JaeMbIX MPOIIECCOB U SIBJICHUH, MMO3HABATEIBHOM,
UH(GOPMAITMOHHON U YUTATEIbCKOU KYJIbTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIILHON
paboTHI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJOTHI;

HMHTEpeC K OOYYEHUIO U MO3HAHUIO, JIFDOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa3oBaHUI0, TPOEKTHOM W WMCCIIEOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY
BEIOOPY HAIMPaBIEHHOCTH M YPOBHS O0yUCHHUSI B TaTbHEHIIIEM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHU Ha 3/IOPOBBIN 00pa3 *U3HHU, OCOZHAHUE TOCIEACTBUN U HEMPUSITHE BPEIHBIX
npuBbIUeK  (YMOTpeOJeHUsT  alKoroJisi, HAapKOTUKOB, KYypeHHUs), HE0OXOAMMOCTU
coOJ0/IeHrs PaBMII 0€30MaCHOCTH IPU OOPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY
Y pEaJIbHOW JKU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

HMHTEPEC K MPAKTUICCKOMY U3yUeHHUIO MpodecCuii U Tpyaa pa3InuyHOTO poja, YBaXKEHUE K
TPYLy W pe3yjbTaTaM TPYIOBOH JCATCIBHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHCHUS
NPEIMETHBIX 3HAaHWUH TIO0 XWUMHH, OCO3HAHHBIH BBIOOP WHIWBHUIYyAIBHOW TPACKTOPHUU
IIPOJI0JDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOILIIECTBEHHBIX ~ HMHTEPECOB M  MOTpeOHOCTEH, ychmemHol mnpodeccruoHanbHOU
NEATETPHOCTH W Pa3BUTHS HEOOXOJHMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B
npohecCHOHATBFHOM Cpelie;

6) 3K0JOrHYecKOro BOCIIMTAHUS

AKOJIOTHYECKH 11eJIecCO00pa3Hoe OTHOIIEHNE K TPUPOe KaK MCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIECTBOBaHMS, MOHMMAaHHUE IEHHOCTH 3J0POBOro M 0e30macHOro odpasa
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY U TICHXHUYECKOMY



3I0POBBIO, OCO3HAHWE IICHHOCTH COOJIOJEHUS TPaBUI OE30MaCHOTO TOBEICHUS TPH
paboTe C BelecTBaMu, a TAK)KE B CUTYaIUsAX, YTPOKAIOIINX 3/IOPOBBIO U KU3HU JIIOJICH;
CITIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4YaeMble MPU HU3YYCHUU XUMHUH, JISI PEIICHHS
3a7a4, CBS3AHHBIX C OKPYKAIOLIEW MPUPOAHOM CpPEAOoM, Uil MOBBIIICHHUS YPOBHS
AKOJIOTMYECKON KYJIbTYPhI, 0CO3HAHMS TJI00AJTBHOT0 XapaKTepa dKOJIOTHYECKUX MPooieM
U MyTEH UX PEUICHUS TOCPEACTBOM METOJI0B XUMHH, SKOJIOTUUYECKOTO MBIIIJICHUS, YMEHUSI
PYKOBOJICTBOBATbCSl UM B ITIO3HABATEILHONM, KOMMYHHKATUBHOM M COIMAJIBHOM ITPAKTHKE.
METAIIPEJAMETHBIE PE3YJIbTATbBI

B cocrtaBe meranpeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYMMBbIE MJi1 (POPMHUPOBAHUS
MHUPOBO33pEHHUs OOIECHAYYHbIE TOHATHS (3aKOH, TEOpHs, TMPUHIIMI, THIOTe3a, (aKT,
CUCTE€Ma, MPOIIECC, PKCIEPUMEHT U JPYTOe€.), KOTOPhIE UCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYE€OHBIX MpEeAMETax M IMO3BOJSIOT Ha OCHOBE 3HAHUM U3 AITUX MPEIMETOB
dbopMupoBaTh MPEJCTABICHUE O LETOCTHON HAYyYHOW KapTUHE MUPA, U YHUBEPCAIbHBIC
ydeOHbIC JIEUCTBUS (ITO3HABATENIbHBIC, KOMMYHHUKATHUBHBIC, PETYJISATHUBHBIE), KOTOPHIC
obecrnieunBalOT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSTEIHHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YUEOHOM NeATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHHUSI HCHOJb30BAaTh IMPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHUU 3HAHUI:
pacKpbIBaTh CMBIC XHUMHUYECKUX IOHITHH (BBIACIAT, WX XapaKTEepHbIE IPU3HAKU,
YCTaHABJIMBATh B3aUMOCBSA3b C JAPYTUMU TMOHATUSIMU), HUCIOIb30BaTh MOHSATUS IS
OOBSICHEHUS OTNEJbHBIX (DAKTOB M SIBIICHHM, BHIOMpATh OCHOBAHMUS W KPUTEPUH IS
KIaccu(pUKalui XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEakiMii, yCTaHaBIMBaTh
MPUYUHHO-CJICACTBEHHBIC CBS3U MEXKIY OOBEKTAMU H3YUCHHS, CTPOUThH JIOTMUECKHUE
paccyxaeHus (MHAYKTUBHBIC, JCAYKTHUBHbIC, IO aHAJOTHUM), JeJIaTh BBIBOJLI U
3aKJIFOYCHUS;

YMEHHUE MPUMEHATh B MPOIIECCE MO3HAHUA MOHATHUS (MPEAMETHBIE U METAIPEIMETHHIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOICIIH, MCIIOIb3YEeMbIC B XUMHUH, PEOOPA30BHIBATH IIIMPOKO
NPUMEHSEMbIE B XHMHUH MOJEIbHbIC MPEJACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJI
dJIEMEHTAa), XUMHYeCcKasi (popMyra U ypaBHEHHE XMMHUYECKOW PEaKIMU — TP PEIICHUN
y4eOHO-TT03HaBATENIbHBIX 3a7a4, C YIETOM 3TUX MOJICIIBHBIX MPE/ICTABICHUHN BBISBIISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX OO BEKTOB — XUMUYECKHX BEIIECTB
1 XUMUYECKUX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IIPUYMHHO-CJICACTBEHHBIC
CBSI3M M IPOTUBOPEUHUS B U3yHAEMBbIX MPOIIECCAX U SIBICHUSX.

ba3oBrble ucciaenoBareabCKHe JeHCTBUA.

YMEHHME HCMOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a
TaK)k€ B KaueCTBE OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

NpUOOpPETEHHE OINbITa MO IJIAHUPOBAHUIO, OPraHU3AIlMU M TMPOBEICHUIO YUYEHUUECKUX
OKCIIEPUMEHTOB, yMEHHE HaOImaTh 3a XOJOM  MPOIECCa, CaMOCTOATEIHLHO
MIPOTHO3UPOBATH €r0 PE3yNbTaT, (POPMYIUPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yabTaTaM
MIPOBEEHHOTO OITBITA, UCCAEIOBAHUS, COCTABIIATH OTYET O MPOJICIIAHHOM paboTe.

PadoTa ¢ nnpopmanueii:



yMEHHUE BBIOUPaTh, aHATM3UPOBATH M UHTEPIIPETUPOBATH MH(HOPMAIINIO PA3IMYHBIX BUOB
U (HopM TpeACTaBICHUS, MOTYy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JauTEpaTypa XMMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MocoOusi, pecypchl MHTepHeTa),
KPUTUYECKU OIIEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE IPUMEHSTH PA3IMYHbIE METO/IbI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE HHMOPMAIIH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJIsl BBITOJTHEHHS y4€OHBIX ¥ T0O3HABATEIbHBIX
3a/lady  ONpEACNIEHHOrO THUMA, MPUOOpPETEHUE OmbiTa B OOJACTH MCIOJIb30BAHUS
MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTYpOH aKTUBHOTO
WCIIOJIb30BAaHUSI ~ Pa3JMYHbIX  [OUCKOBBIX  CHCTEM, CaMOCTOSITEIBHO  BBIOMPATH
ONTHUMAJIbHYI0 (OpMY MPEACTABICHUS HHPOPMALUA M WUIIOCTPUPOBATH pEIIAEMbIe
3a/layd HECIOXKHBIMA CXEMaMH, AWarpaMMaMu, IpyruMu ¢dopMamMu Tpapukd u uX
KOMOMHAIIUSIMU;

YMEHHUE HUCIOJIb30BaTh M aHAIM3MPOBATh B Mpolecce y4eOHOH M HCCIeN0BaTEIbCKOM
JEeATEIbHOCTH MHGOPMAIMIO O BJIMUSHUHM MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sIMCTBA U
TPAHCIIOPTa Ha COCTOSTHUE OKPY KAOIIEH TPUPOJHON CpEbI.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

YMEHHUs 3a/aBaTh BONPOCHl (B XoAe juanora M (WIM) OUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil TeMbl, (POpPMYJIUPOBATh CBOU IPEIJIOKEHHUS] OTHOCUTEIBHO BBIIOIHEHUS
IPENIOKEHHON 3a/1a4H;

YMEHUS TPEACTABIIATH MOJIYYEHHBIE PE3YIIbTAThI I03HABATEIIBHOU IESITEIbHOCTH B YCTHBIX
Y MHCbMEHHBIX TEKCTAX; JENaTh MPE3EHTALNIO PE3YIbTATOB BBINOJHEHUS XUMHYECKOTO
AKCIIepUMEHTa (J1abOpaTOpPHOrO OMbITA, JIAOOPATOPHOW PabOThI MO HCCIECIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUsI y4eOHOIro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHON U
MCCJIEI0BATENbCKON AEATENBHOCTH NPHU PEUICHUM BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE
yuéTra OOLIMX HMHTEPECOB M COrJACOBaHUS MO3MUIMI (00CyXaAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPAUHALIMS COBMECTHBIX JICMCTBU, ONIPEACICHUE KPUTEPUEB 10
OIICHKE KaueCTBa BBHIIIOJHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUE CaAMOCTOSITENIBHO ONPEAEIIATH €N IESITEIBHOCTH, IIJIaHUPOBATh, OCYILECTBIISATD,
KOHTPOJIUPOBATH U IIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIILHOCTD, BHIOMPATh
HanOonee A(h(EKTUBHBIE CMOCOOBI pENICHHs YYEOHBIX M TO3HABaTEIbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIIOKEHHBIN aJITOPUTM JECUCTBUMI
IPY BBIMOJHEHUU 33JIaHUN ¢ YYETOM MOJTYyYEHHUs HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTaxX
— BEILIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOI'O pe3ysibTaTa 3asiBJICHHOM
eI, YMEHHUE MCIOJIb30BATh M AHAJIM3UPOBATh KOHTEKCTHI, MpEAJiaracMble B YCIOBUU
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO O0S3aTEIbHOIO COJEp KaHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOM pabodeil mporpaMMou, BBIJCISIIOT: OCBOEHHBIC
0Oy4arolMMUCSl Hay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI ACHCTBUIA, crienuduueckue ajs
MpeAMETHON 00J1acTh «XUMUS», BUABI JEATEIHHOCTH 10 TIOJYYSHHIO HOBOTO 3HAHUS, €T0



MHTEPIIPETAllNY, MPEoOpPa30BaHUI0O M NMPUMEHEHHIO B Pa3IMUYHBIX Y4€OHBIX U HOBBIX
CUTyalUsX.

K xoniy oOyuenus B 9 kjiacce npeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKUX MOHSITHUN: XMMHWYECKHUU DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KaTHOH, AaHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BAJCHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasl CBA3b,
TerioBoM 3¢G(deKT peakuu, MOJb, MOJSPHBIA O00BEM, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs JUCCOLMALMS, pEaKIMd HOHHOro OOMeEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaThMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN, OKUCIATENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTb, XUMHYECKasi CBA3b (KOBaJECHTHAs,
MOHHAs, METaJUIMYecKas), KpHUCTaJUIMYecKash pPelETKa, KOpPpO3Us METAJIOB, CIUIABHI,
CKOPOCTh XUMUYECKOM pEeaKLUu, IpeaeiapHo nonycrumas konuentpanus 111K BemecTsa;
® IUUTIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHWYECKHX MOHITHH W INPUMEHSTH 3TH
ITOHATHSI TIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUM;

® ICTI0JIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JJisi COCTaBlieHHs (HOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIIPEAEIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3JIMYHOrO COCTaBA, MPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHUN
no ¢opmyiaMm, BHJ XUMHUYECKOW CBS3M (KOBaJCHTHAas, HMOHHAs, MeETalJIM4ecKas) B
HEOPraHUYECKUX COCIMHEHUSX, 3aps]l HOHA IO XUMUYECKON (opMyJie, XapaKkTep cpeibl B
BOJHBIX pAacTBOpPax HEOPraHUYECKUX COCIMHEHUMN, THUIl KPUCTAUINYECKOM PpELIETKU
KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmbich [Iepuoandeckoro 3akona /. 1. MenaeneeBa u AEMOHCTPUPOBATH €TI0
MMOHUMaHUE: OMNUChIBATh U XapakTepuszoBaTh TabmuuHyro Gopmy Ilepuognueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3IMYaTh MOHITHS «TJIaBHas nmoArpynna (A-rpyrra)
u «mobounas mnoarpynmna (b-rpynma)», manble W OOJBIIME TIEPHUOIBI, COOTHOCUTH
0003HaUYEHHUSA, KOTOpPbIE MMEIOTCS B MEPUOJUYECKON Taljiuile, C YUCIOBBIMU
XapaKTepUCTHUKaMH CTPOCHHsSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa,
oOliee YuciIo AJIEKTPOHOB U PACHPENENIEHUE UX MO AJIEKTPOHHBIM CIIO0SIM), OOBSICHSTH
oO11rie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCTUHEHHI B Tpesesiax
MaJIBIX MIEPUOJOB U IVIABHBIX MOATPYII C YYETOM CTPOECHUS UX aTOMOB;

® KJIacCCU(PUIIUPOBATH XUMUYECKHUE BJIEMEHThI, HEOPTaHUYECKHUE BEILIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOUIMX B PEAKUIMU BEUIECTB, MO TEIMIOBOMY
¢ dexTy, M0 UBMEHEHHIO CTENEHEN OKUCICHHS] XUMUUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBaTh) OOImME M crenupuiyecKue XUMHYECKHE CBOMICTBa
IIPOCTBIX M CJOKHBIX BELIECTB, IMOATBEPXKAAs ONUCAHHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

© COCTABJIATh YPABHEHUS DJIEKTPOJIUTUUECKON TUCCOLUMALAN KHCIIOT, IIEJIOUEN U COJIEH,
MOJIHBIE U COKpalI€HHbIE YPaBHEHUS PEaKIMl MOHHOrO OOMEHa, YpaBHEHUS PEaKIIMid,
NOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKOM CBSI3M MEXK/Yy BEIIECTBAMHU Pa3JIMYHbBIX
KJIACCOB;



® DACKpBIBATh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OaaHca 3TUX PEeaKIUK;

® [I[POTHO3HPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH
MPOTEKaHUsI XUMUUECKUX MPEBPAIICHUHN B Pa3INYHBIX YCIOBUSAX;

® BEIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JOJI0 XUMUYECKOTO 3JIEMEHTa 1Mo (QopMysie COeIUHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUECKOW PEaKIINu;

eco0moiaTh MpaBWja TOJB30BAHUA XUMHUYECKOM TOCyIo M J1abopaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWia OOpalleHUs] C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBIITOJHEHHUIO Ja00PAaTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

® [IPOBOANTH PEAKIMHU, MOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpUA-, OpomMua-, HOAUA-, KapOoHat-, (ocdart-,
CHIIMKAT-, CyNb(at-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUS 1 HOHBI H3yUYE€HHBIX METAJUIOB,
OPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

e IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHUE, 000011IeHUE, CUCTEMATU3ALIMIO, BBISBICHUE IPUUNHHO-CIIEACTBEHHBIX CBSI3EH
— N7 U3y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUI, €CTECTBEHHO-HAay4YHbIE
METO/Ibl IO3HAHMSI — HAOJII0/IEHNE, U3MEPEHUE, MOICTTUPOBAaHUE, SKCIIEPUMEHT (peaibHbIN
Y MBICIICHHBIH).



TEMATHYECKOE IIVTAHUPOBAHUE 9 KJIACC

KonnuectBo yacoB DIIEKTPOHHEIE Moaynb « LIkonbHBIN YpOK
HanmeHnoBanue
Ne PA3IENOB 1 TeM Kontpons [IpakTu (mdposbie) KiroueBble 3a1a4n DOPMBI U METOIBI
/11 Bcero HBIE paGo YyecKue 06pa30BaTeJILHLIe BOCIIMTAHUA pa60TI>I
IPOrpamMMBbl
TEI paboThI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
YcranoBnenue nosepurenb | becena, camoctos
HBIX OTHOLLIEHUN MEXITY TeNbHas paboTa ¢
YYHUTEIEM M €10 YIEHUKAMH, y4ebHuKom, padora
CO CXEMaMH, COCTaB
TMoBTopeHue 1 MIPUBJICYCHHUIO UX BHUMAHUS 5
6 o bubmorexa HOK | g o6cyxnaemoii Ha ypoke JICHHE TabITHIL,
YrIIyOJIERAC 3SHAHNHU i IIPOBECHUE UCCIIENO
1.1 6 1 https://m.edsoo.ru/7f MH(OPMALIH, AKTHBU3AIHH
OCHOBHBIX pa3zesioB 412636 p ’ BaTEJIbCKOTO JKCIIE-
Kypca 8 kiiacca UX ITI03HaBATCIbHOU puMeHTa, paboTa B
JIeATeTLHOCTH. napax, HHJIUBUY
asibHas U (POHTAb
Has paboTa, paboTa
B IpyIIMax.
[IpuBneyenne BHUMaHUs becena,
IIKOJIbHUKOB K IIEHHOCT CaMOCTOSATENbHAS
HOMY aCIIeKTy U3y4aeMbIX pabota ¢ yueOHU
Ha ypOKax sIBJICHUN, OpTaHUu | KOM, paboTa co cxe
3anus X paboThI C IONTlydya | MaMH, COCTaBIICHUE
OcHOBHbIE 3aKOHOMED bubmuorexka LIOK  emoit Ha ypoke conmmansHo  Tabnmi, IpoBeneHNE
1.2 HOCTH XUMHYECKUX 4 https://m.edsoo.ru/7f = 3Haunmoii MHGOpMaLUEil — = HCCIETOBATENBCKOTO

peakuuin

4132636

MHUIMUPOBAHUE €€
00CyX/1eHus1, BHICKA3bIBa
HUS y4YalllUMHUCS CBOETO
MHEHU I10 €€ IMOBOY.

AKCIIEpUMEHTa, Pabo
Ta B apax, WHAWBU
IyanbHas U
¢bpoHTanbHAA PabO
Ta, paboTa B Ipyn
nax.
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[IpuBneyeHne BHUMaHUS
yYaImuxcs K 00Cyk1aeMoin

DIIEKTPOIINTHYECKAS
p Bubnuoreka [[OK | Ha ypoke uH(pOopMaIuy, I'pynmnosast paGora,
Aucconuanus. IMO3HABATECIIbHbBIC
1.3 X 8 https://m.edsoo.ru/7f | aKTUBU3AllMK KX IIO3HaBa 6
HUMHUYECKHE PEaKIUU . WUIphI, Oecena
peakn 41a636 TEJIBHOU JICATEIIbHOCTHU; PRI, Aa,
B pacTBOpax AUCKYCCHA.
Hroro mo pazueny 18
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
becena,
CaMOCTOSITEIIbHAS

O0mas
XapaKTePUCTHKA
2.1 XUMHYECKHAX 4
snemeHTOoB VIIA-
rpynnsl. ['agoreHsl

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41a636

[Ipumenenue Ha ypoke
MHTEPaKTUBHBIX (OpM
paboThl yyanuxcs:
MHTEJJIEKTYAJIbHBIX UTP,
CTUMYJIMPYIOIIMX MTO3HABA
TEIbHYI0 MOTHBALIUIO
LIKOJIbHUKOB; IPYIIIOBON
paboThl UK paboTHI B Na
pax, KOTOpBIE y4yaT IIKOJIb
HUKOB KOMaH/IHOW paboTe u
B3aUMOJICVCTBUIO C IPYrU
MU J1€TbMU

pabota ¢ yueOHUKOM,
paboTta co cxemamu,
cOoCTaBJIeHHUE TAaOJIHII,
MIPOBEJICHUE HCCIIE
JIOBATEIILCKOTO JKCIIE
puMeHTa, paboTa B
napax, MHAUBUAYyaJlb
Has ¥ (ppoHTAILHAS
pabora, pabora B
rpyImax.

OO0masa
29 XapaKTEePUCTHKA

XUMHUYCCKUX
31eMeHToB VIA-

bu6nuoreka [IOK
https://m.edsoo.ru/7f
412636

NunnmnpoBanne n
MOAJEPIKKA UCCIIEI0BATENBC
KOU JIesiTeIb HOCTH IIKOJIb
HUKOB B PAMKax

becena, camoTos
TenpHas padboTa ¢
yueOHUKOM, paboTa
CO CXEMaMH, COCTaB



https://m.edsoo.ru/7f41a636
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rpynnsl. Cepa u eé

pcajm3aniui UM MHIUBA

JIEHHE TaOJIMNIIL,

COC/IMHEeHHUS JyaJIbHBIX U TPYIIOBBIX IPOBEJCHUE HCCIIe
HCCIIEJOBATEIbCKHUX MTPOCK  JOBATEIBCKOTO
TOB JKCIIEPUMEHTa, pabo
Ta B Iapax, WHAUBU
nyanbHas U QpoH
TajpHas padora,
paboTa B Tpynmax.
Hcnons3oBanue Bocuta
TEJIbHBIX BO3MOKHOCTEN
coJiep’KaHusl yueOHOro
Obmas KomnextuBHas
npeaMeTa 4yepes3 moadop
XapaKTEpUCTHKA paborta, nuckyccus,
- Bubmuorexa [[OK ~ COOTBETCTBYIOIIX TEKCTOB | Gocera prpa
2.3 VA https://m.edsoo.ru/7f ~ AJA YTCHHA, 33714 JUIA «Mapa¢oH 3HaHUi»,
areMeHToB VA-
N 412636 peleHust, IpodIeM HbIX CaMOCTOSITETTbHAS
Tpymnmsl. A30T, poc cutyamui s o0cykaenus | pabora ¢ yueOHu
bop 1 ux coeqUHEeHUs B KIACCE: KOM.
2
06 [TpumeHeHMe Ha ypoke becena,
mmas MHTEPAKTHBHBIX (OPM CaMOCTOSITETTbHAS
XapaKTCpUCTHKA bubnunorexa IIOK  pa6ors! yuarmuxcs: uaren paboTa ¢ yueOHHUKOM,
2.4 XHMHYECKHX https://m.edsoo.ru/7f  nexTyanbHBIX UTP, CTUMYIIH  paboTa CO CXEMaMH,

anemeHToB IVA-
rpynnsl. Yriaepoa u

41a636

PYIOILIMX MO3HABATEIbHYIO
MOTHBAIUIO IIKOJIBHUKOB;
IpYIIOBON pabOThI WK

cOoCTaBJIEHHUE TaOJIHNII,
MIPOBEICHUE
HCCIIEN0BATEILCKOTO



https://m.edsoo.ru/7f41a636
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KPEMHHI U UX
COCIMHEHUS

Hroro no pasaceiny 26

Pazgen 3. MeTa/IbI M BX COeIUHEHU S

paboThI B mapax, KOTOpbIE
y4ar IKOJIFHUKOB KOMaH
JTHOM paboTe U B3aUMOJEIC
TBUIO C IPYTUMH JICTbMH

HKCIIEPUMEHTA,
pabora B mapax,
WHIUBUAYAIbHAS U
(dbpoHTaNIBHAS paboTa,
pabora B rpynmnax.

OO01ue cBoONCTBA
3.1 4
METAJLIOB

Baxneiinme MeTauibl
3.2 16

U UX COCAUHECHUA

bubmmoteka [IOK
https://m.edsoo.ru/7f
41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f
412636

YcraHoBIeHHE JOBEPUTEIID
HBIX OTHOIICHUH MEXITy
YUUTEJIEM U €r0 yYEHUKAMU,
CHOCOOCT BYIOIIMX ITO3UTHB
HOMY BOCHPHUSATHIO YHaIITH
MUCs TpeOOBaHUM U TPOCHO
yUuTeNs, IPUBJICUECHUIO UX
BHUMaHUS K 00CYyX)IaeMoit
Ha ypoke nHpopmanuu,
aKTUBU3AlMU UX [T03HABa
TEJIbHOM JIesITeIbHOCTH

Opranuzanus medcTBa
MOTHBHUPOBAHHBIX n
SPYIUPOBAHHBIX yYallUXCS
HaJl HX HEYCHEBAKLIUMHU
OJTHOKJIACCHUKAMH, J1aro
IIEeTO IIKOIBHUKAM
COITHMAJILHO 3HAYMMBIA OITBIT

KonnexktuBuas
paborta, nuckKyccus,
Oecema, MHTEIIIEK
TyallbHbIE UTPHI,
MIPOBEJICHUE HCCIIe
JIOBATEIIbCKOTO
IKCIIEPUMECHTA,
CaMOCTOSTEIIbHAs
pabota ¢ yueOHU
KOM.

Pabota B mapax,
YPOK —IIyTEIIECTBHE,
CaMOCTOSATEIbHAS

paboTa ¢ yueOHUKOM
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Hroro no pazneny

20

COTPYIHUYECTBA u
B3aMMHOM ITOMOIIIH;

Pa3znen 4. Xumus 4 OKpysKaomas cpeaa

YACOB I10 ITPOTPAMME

®opMuUpOBaHUE HaBbIKa
NyOJIMYHOTO  BBICTYILJICHHS
" BemiectBa u , BI/IGJIH/IOTGKB. HOK | mepen AyIUTOPHEH, | ko nercrupras
- MaTepHalbl B XKU3HU 2?:;3’25 m.edso0.1u/7f | aprymenTipoBanms 1| pabora, Oecena,
YeroBeKa i
413636 OTCTAMBAHMA CBOCH TOUKH | 1 orveopy
3pCHHUS;
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO
1 66 4 7



https://m.edsoo.ru/7f41a636
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INHOYPOYHOE IINTAHUPOBAHUE 9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypcbl

[lepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 6.09 bubnnorexa [JOK
XMMHYECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 8.09 bubmorexa [JOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 13.09 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Buner xumuyeckoii CBSI3U M THITBI 1 1509 bubnmorexa LIOK
KPUCTAJUTMYECKHUX PEIIETOK ' https://m.edsoo.ru/00adbac6
[ToBTOpEeHMe U yriayOieHne 3HaHu|

5 P yry 1 20.09
OCHOBHBIX pa3/IeoB Kypca 8§ kiacca
BxoaHoii KOHTPOJIB
KonTtponbhas padora Nel o treme

6 «[ToBTOpEHUE U yriayOaeHue 3HaHui 1 1 22.09
OCHOBHBIX pa3zesioB Kypca 8
KJlacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbac6

Knaccudukamnus XuMHIeCKuX

bubnunorexa LIOK

7 27.09
peaKkuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
8 eakquu. IToHsATHE O TOMOI€HHBIX U 29.09 Bubmaorexa ITOK
p ) ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[ToHsgTHE 0 XUMUUECKOM
paBHOBecuH. DAKTOPHI, BIUSIONINE
9 Ha CKOPOCTh XUMHAYECKON pEeaKINu 4.10 Bubmrorexa IIOK
p p ' https://m.edsoo.ru/00adc28c
U IIOJIOKEHNE XUMUYECKOT'0
paBHOBeECHS
10 OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE 6.10 bu6nmorexa LIOK
peakuuu ' https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHICCKOM
11 nuccornuani. CUIbHBIE U ClIa0bIe 11.10 Bubmiorexa HOK
: ) https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoteka IIOK
12 Honnrle ypaBHEHUS peaKIIni 13.10
yP peaxi https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
13 OCHOBAHUH B CBETE MPEACTABICHUI 18.10 bubmmnorexka HOK
00 3JIeKTPOTUTHYECKOM ' https://m.eds00.ru/00add5d8
IUCCOLIUAIINU
XUMHYeCcKHe CBOMCTBA COJIEH B BuG 110K
HOIHNOTEKA
14 CBETE IPEACTABICHUN 00 20.10
peit o https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON AUCCOLMALIIHI
. Bbubnnorexa IHIOK
15 [TonsTHE O TUIpONIH3E CONEN 25.10 1

https://m.edsoo.ru/00add9d4
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[IpaxTuueckas padora Ne 1.

bubnunorexa LIOK

16 «Pelenne 3xcnepuMEHTAILHBIX 27.10
p https://m.edsoo.ru/00addd12
3a7a4»
O06o01IeHrne MaTepurana 1mo TemMe
17 «OIIeKTpOIUTUYECKAs 811 Bbu6muotexa [JOK
Jucconuanus. XUMUYECKHE ’ https://m.edsoo.ru/00addbfa
pPEaKIMK B PaCTBOPax»
KonTtponsnast padora Ne2 o teme
18 «OIeKTpoIuTUYECKast 10.11 bubnuorexa [IOK
JUCcCOoIraIusa. XUMHUUECKHe ' https://m.edsoo.ru/00addec0
pEeaKIu B PaCTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoB.
19 XHUMHUYECKHE CBOICTBA Ha IIPUMEPE 15.11 bubnnorexa [JOK
PHUMED ’ https://m.edso0o.ru/00addfe2
XJopa
XnopoBogopoa. CoisHas KUCIIOTAa,
20 XI/IMII/)I‘ICCKI/I(I; CBOMCTBA, MTOJIyUYEHHUE 17.11 bubnnorexa [JOK
’ i ’ ) https://m.eds00.ru/00ade104
MpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
21 «ITonmydyeHue COJITHOM KUCIIOTHI 22.11 bubnmorexa [IOK
JHCHTS . ’ ' https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Berurcnenus o ypaBHEHUSIM
22 XUMHYECKHUX PEAKIIUI, €CIU OJTUH 24.11 bubnnorexa HOK
p ’ ' https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
OO0mras XxapakKTepuCTHUKa JIEMEHTOB bubnmnoreka [JOK
23 29.11
VIA-rpymibl https://m.edsoo.ru/00ade64a
24 AnnotponHble MOAU(UKALIUY CEPHI. 112 bu6muoreka [JOK

Haxoxnenue cepsl u e€

https://m.edsoo.ru/00ade64a
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COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPhI

CepoBoaopoj1, CTpOEHHUE,

bu6nmoreka [IOK

25 M3UYECKUE U XUMHYECKHE 6.12
¢ . https://m.eds00.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas KUCIIOTA,

26 bu3HYeCcKue 1 XUMHUIECKIE 8.12 bubmorexa LOK

. ’ https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XYUMUYECKUE peaKkilui, JexKallnue B
OCHOBE IIPOMBIIIIEHHOTO Crlocoba

97 MOJIyYEHUS] CEPHOU KUCIIOTHI. 13.19 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYKaroILEe cpebl
COCTMHEHUSIMU CEPBI

)8 Brruncnenue MaccoBoii Joau 1512 bubnmorexa LIOK
BBIXOJA MIPOJYKTA PEAKLIUU ) https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTHUKa JIEMEHTOB
VA-rpynimsl. A30T,

29 acIl po};li aHeHHUe B IIPUPOJIE 20.12 bubmiorexa LIOK
pactpovtp pHpoAe, ' https://m.edsoo.ru/00adeeab
buznyecKkrue 1 XUMUIECKHE
CBOMCTBA
AMMHUak, ero ¢puznueckue u

30 XUMHUYECKHE CBOUCTBA, MOJTyYEHUE 22.12 bubmorexa HOK

> oIy ' https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[Ipaktuueckas padota Ne 3 o Teme
but6mmoreka [IOK
31 «IlTonyuyenne amMmmuaka, U3yueHue 27.12

€ro CBOICTB»

https://m.edsoo0.ru/00adf180
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A3OTHas KUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

32 29.12
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
33 TOOpeHnii. XUMHAYECKOE 10.01 Bubmorexa HOK
YAODPCHHIL. § ' https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHHUSIMHU a30Ta
®docdhop. Oxcuna dhochopa (V) u
34 Q)ocg)o pHasI KI/ICJI((l))Ta q)q)pll)m(qe)cxne u 12.01 bubmorexa [JOK
P . ' https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJIYICHHE
Hcnonb3oBanue pocdaros B
35 KayeCTBE MHUHEPAIbHBIX y100pEHUI. 1701 bubnuoreka [{OK
3arpsisHEHHE PUPOIHOM CPEJIbI ' https://m.edso00.ru/00adfc20
docharamu
Vraepon, pacrpocTpaHeHHE B
36 npu z e gmnlfiec;l)de " 19.01 bubmorexa HOK
PHpOAE, 8 ) https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux pusudeckue
1 XUMHYECKHE CBOMCTBA. B 110K
noIMoTEKA
37 DKOJOTHYECKHE IMPOOJIEMBI, 24.01
P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJepoa
(V)
bubnunorexa LIOK
38 VronpHas KACIIOTa U €€ COIN 26.01
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
39 yu y 31.01 bubmuoteka [IOK

KauecTBennas peakuus Ha
KapOoHaT-HOoH"

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

bubnunorexa LIOK

40 OpPraHUYECKUX BEIIECTBAX KaK O 2.02
p m https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIepoaa
bubnunorexa LIOK
41 Kpemuunii u ero coequHeHus 7.02
P 4 https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.

42 Pemenue skciepuMeHTaIBHBIX 9.02 Bu6mumotexa [JOK
3a7a4 o Teme «Baxkuelimnine ' https://m.edsoo.ru/00ae0bf2
HEMETAJIIBL U UX COEIUHEHUS)

O06o01IeHne MaTepuraa 1mo TemMe
43 «Bakuenme HeMeTaJUIBI U UX 14.02
COEMHEHU
KonTtponsnast padora Ne3 o teme
44 «Bakuenme HeMeTaJUIBI U UX 16.02 bubnnorexa [JOK
' https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHX JJIEMEHTOB —

45 MeTauIoB. MeTamndecKkas CBI3b U 1.02 bubnmorexa LIOK
METAJINYECKask KpUCTAIUTMYECKAst ' https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBa
METAJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. Eu6 110K

HOIHoTEKA
46 DIEKTPOXUMUYECKUI PsL 28.02
p . P https://m.edso00.ru/00ae1156

HANPSDKEHUH METAJIOB

O61me crnocoObl MoTy4eHHUst

MeTaioB. CriiaBel. Berauciaenus

bubnunorexa LIOK

47 110 YPaBHEHUSAM XUMHYECKHUX 1.03

peakuuii, eciiu OJJUH U3 PeareHToB
COJIEP’KUT IPUMECH

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

48 IT 6.03
OFITHE O KOpPOSHH METAILIOB https://m.edso0.ru/00ae1278
bu6nuoreka [IOK
49 13.03
Ienosmpie MeTai bl https://m.edsoo.ru/00ae14b2
50 OKcuabl ¥ TUAPOKCHIBI HATPUS U 15.03 bubmmoreka [JOK
KaJus ' https://m.eds00.ru/00ae14hb2
IllenouHoO3eMeTbHBIC METAILIBI — bubnuorexa [JOK
51 . . 20.03
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
bubnunoreka LIOK
52 B 7 22.03
DRHCHILHAE COCAMHCHHA KalbHIT https://m.edsoo.ru/00ae15e8
53 O6OGI£IGHI/I€ U CUCTEMaTH3aIHs 304
3HAHUH
54 JKEcTkoCTh BOABI U CIIOCOOKI €& c 04 bubnuoreka [IOK
yCTpaHEHHs ' https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
55 "YKECTKOCTH BO/IBI U METOJIBI €€ 10.04 bubmorexa HOK
., 8 A ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoteka IIOK
56 A 7| 12.04
JTOMHHHH https://m.edsoo.ru/00aelc64
57 AM@oTepHbIe cBOMCTBA OKCHIA U 17.04 bubmmnoreka HOK
THAPOKCHU 1A ' https://m.edsoo.ru/00ae1c64
but6mmorekxa [IOK
58 X 19.04
eleso https://m.edso0.ru/00ae1d86
59 OKcuIbl, THIPOKCUIBI U COJIHA 2004 bubnmnoreka [JOK
xenesa (1) u xenesa (I11) ' https://m.edsoo.ru/00ae35e6
50 O06o0mIeHre U cucTeMaTr3aIus 26.04

3HAHUH
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61

[IpaxTuueckas padora Ne 7.
Pemenue sxcriepuMeHTaTbHBIX
3azad4 mno teMe «BaxkHelmume
METaJIbl U UX COSTMHEHUS)

3.05

bubnunorexa LIOK
https://m.edsoo.ru/00ae3de8

62

63

Brprunciienus o ypaBHeHUSIM
XAMHUYECKUX PEAaKUUi, €CIU OAUH
13 pEeareHTOB JIaH B M30BITKE WIIH
COACPKUT IpuMecH. Beruucienus
MacCOBOH /1011 BbIXOJa MPOAYKTa
peakuu

O00011IeHNE U CUCTEMATHU3AIH
3HAHUU

8.05

15.05

bubnunorexa LIOK
https://m.edsoo.ru/00ae1750

64

65

66

Kontponbnas padora Ne4 o reme
«BaxHeuime MeTauibl U UX
COEIMHEHUS

BemectBa u MaTcepHraJibl B
MMOBCEOHEBHOM KM3HU YEI0BEKA

O6o6maromuii ypok 3a Kypc 9
KJjacca

17.05

23.04

24.04

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f50

bu6mmoteka IIOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

66
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yuebnuk: «Xumus. 9 kimaccey s 0o1eo0pazoBaTenbHbIX yupexaeHuit I.E.
Pynsutuca u @.I'. ®enpamana — M.: [Ipoceemenue, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/00ae3f50  bubnmoreka [{OK https://m.edsoo.ru/00ae4270

_ bubnuoteka LHOK https://m.edsoo.ru/00ae3de8 bubmmoreka LIOK https://m.edsoo.ru/00ae1d86

_bubmoreka IIOK https://m.edsoo.ru/00ae14b2 bubmuoreka [{OK https://m.edsoo.ru/00ae1156

Hpuioxenue Nel

JIMCT KOPPEKIINUHN

Ypoku, KoTopbie TPeOYIOT KOPpPeKIHHU

Ypoxu, cofep:kamue KOppeKImuo

Jara

Ne

ypo-
Ka

Tema ypoka

IIpuyuna
KOppeKI U

Jara

Tema ypoka dopma KOppeKI U
(o0bequHEHHE TEM,
CaMOCTOATEJIbHOE
H3y4yeHue + KOHT-
poJjibHasi paboTa u
T.IL.)
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