MHUHUCTEPCTBO NPOCBEHNIEHUSI POCCUHCKOM ®EJEPAIIUU
MuHHCTEpCTBO 0011er0 U NPO(PecCHOHAIBHOr0 00pa3oBaHuUsA
PocToBckoii 001acTH
MyHuuunajbHoe yupeskJIeHue 0Tae]1 00pa3oBaHusl
AamMuHucTpauuu TapacoBcKoro paioHa
PocToBckoii 001acTH

MBOY Koaymxkunckas COII
PACCMOTPEHO COI'NTACOBAHO
pykxoBogutens [[IMC  3am. nupexTopa 110 SZ
K/;.(/t //r//,/ &/ &:
Baxmyt JLA. ['opbanéna B.A.
IIporokon Nel ot «30» ot «30» 08.2024 r.
08.2024 r. ‘

TOUYKA \ POCTA

PABOYAS NIPOTPAMMA

110 XHUMHUH

(Yka3zaTh y4eOHBIH MTpeAMET,KypC)

YpoBeHb 00111eTO 00pa3zoBaHMsI(KIacC)

OcHOBHOE 00111 00pa3oBaHue 9 Kaace

(HawyasbHOE 00ITIee,0CHOBHOE 00IIIee,cpeHee o01Iee 00pa3oBaHKe ¢ YKa3aHHEM Kjlacca)

KoxnuecTBO yacoB 66

Vuurens  Cumnmena Taucus [letpoBHa

(®.11.0.)

Yyeonuk: ®I'OC Xumus . 9 kmace. I'.E.Pym3utuc, ®.I'.®enpaman. — M.:
[Ipocsemenue, 2023r.

2024-2025 y4aeOHbIii O/,



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XuMuu Ha YpOBHE OCHOBHOT'O O0IIEr0 00Opa3oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM O0pa3oBaTENIbHOW MPOrpaMMbl
OCHOBHOTO 0011ero 06pazoBanus, npeactaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE
dbenepanbHOIl pabouel MporpaMMbl BOCIUTAHUS U C YYETOM KOHIEIIIMKM TTPENOaBaHUs
yuyeOHOro mpenMera «XuMmus» B 00pa3oBaTelbHBIX opranusanusax Poccuiickoit
Odenepanuu.

[Iporpamma mo xumMuM JNa€T MpeJCTaBICHUE O LENsAX, OOUIed cTpaTerud OOydeHws,
BOCIUTAHUS U Pa3BUTHs 00YyYaIOMIMXCSA CPEICTBAMH YYEOHOro MpeaMeTa, yCTaHaABIMBAET
o0s3aTeNIbHOE MPEIMETHOE COJepKaHUE, NpelycMaTpUBAaeT paclpeiesieHue €ero Io
KJIaCCaM U CTPYKTYPHPOBAHUE IO pa3fejaM U TEMaM IPOrpaMMBbl [0 XUMUU, ONPEAENSIET
KOJIMYECTBEHHBIE M KAUYECTBEHHBIE XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh U3YYEHUS XUMUM C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKM Y4YeOHOro Tmpollecca, BO3PACTHBIX OCOOEHHOCTEW 00ydaroluxcs,
ompejieNisieT BO3MOXKHOCTH TMpeaMeTa i peanu3alnuu TpeOoBaHUM K pe3ysibTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MNpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUU Ha ypOBHE IieJied
U3y4YeHHs] TIpeIMETa U OCHOBHBIX BHUJIOB Yy4e€OHO-TIO3HABATEIbHOU J1€ATEIHbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME XUMUH CITY>KUT OCHOBOM /1J1s1 (HOPMHUPOBAHUS MUPOBO33PEHUS 00Y4YaOIIETocs, €To
NpEeICTaBIICHUH O MaTEepPHAIIbHOM €AMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (HOPMHUPYEMBIE
XUMHEH MpeCcTaBiIeHUsI 0 B3aWUMOIPEBPAIICHHUIX YHEPTUd U 00 HBOJIIOIMU BEUIECTB B
PUPOJIE, O MYTAX PElIeHUs T100aNbHBIX MTPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIOBEUYECTBA
— CBIPbEBOM, DPHEPreTUYECKOM, MHIIEBOM W IKOJIOTHYECKOW 0e30macHOCTH, MpodjeM
31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOKHOCTEW HJisi caMopa3BUTUA H  (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HAaBBIKOB WX CaMOCTOSTEIIbHON Y4YeOHOW JeATeIbHOCTH, OJKCIEPUMEHTANBHBIX W
MCCJIEIOBATEILCKUX YMEHUHN, HEOOXOMMMBIX KaK B TIOBCEJIHEBHOW J>KHM3HU, TaK U B
po¢eCCHOHATILHON JISATEIIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAy4HOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI IETOCTHOTO
B3IJI/Ia HAa EIMHCTBO MPUPOABI U YEJIOBEKa, SABISIETCS OTBETCTBEHHBIM HTaloM B
(dbopMHUpPOBAaHNY E€CTECTBEHHO--HAYYHOU IPAMOTHOCTHU O0YUYaFOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHHWS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B AKOJOTHMYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHble HampaBJeHUS B OOyYEHUM XUMHHU OOECHEeUMBAIOTCS CHEUU(PUKON coaep:KaHUs
y4eOHOro mpeaMeTa, KOTOPbIN SIBISIETCS MeAarorudecku alanTUPOBAHHBIM OTPaKEHHEM
0a30BOI HayKl XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHSI.



Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHUE
OOyYarOIIMMHCS CUCTEMBI MEPBOHAYAIBHBIX TMOHATUH XWMHH, OCHOB HEOPTaHMYECKOU
XAMHH 1 HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MIOHATHH OPTaHUYECKON XHUMHUH.

CrpykTypa comepkaHusi MPOrpaMMbl MO XUMHUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoza kK e€ uzyuenuro. CoyiepkaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUNA O XUMHUUYECKOM
AJIEMEHTE W BEILIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKON peakinuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPTaHHM30BaHbl IO MPUHIUITY TOCJIEIOBATEIILHOTO pPAa3BUTHUS 3HAHUN Ha
OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TIpeACTaBICHUN 00 AIEKTPOJIUTHUECKON JUCCOIMAIIUU BEILIECTB B paCTBOpaXx.
Teoperuueckue 3HAHUSA PacCMATPUBAIOTCS HA OCHOBE ASMIMPUYECKU TMOJYUYEHHBIX U
OCMBICJICHHBIX (haKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJHOTO YPOBHS K JIPYTOMY,
BBIMIOJHAS (PYHKIMH OOBSCHEHHWS M TPOTHO3WPOBAHUS CBOMCTB, CTPOCHUS W
BO3MOXXHOCTEH MPAKTHYECKOT'O MPUMEHEHHUS | IOTYYCHHUS N3y9acMbIX BEIICCTB.
OcBoeHHe TporpaMMbl MO XHUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO TPEICTABICHUS O
XUMHYECKOW COCTABIISIFONICH HaydYHOW KapTUHBI MHpPa B JIOTUKE €€ CHCTEMHOW MPUPOJIHI,
IIEHHOCTHOT'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM T03HaHUsI B Hayke. M3ydyenue
XHMHH TIPOUCXOTUT C TIPUBIICYCHUEM 3HAHHMH M3 PaHEE U3yYCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kiacce» U «Pu3uKa. 7/ Kiaccy.

[Ipu n3yyeHun XUMUU MPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKON HayKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTA YEOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI. 3ajjaua y4eOHOro MpeaMera COCTOHUT B
(bopMHUPOBAaHUYU CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHINX (aKkTOB, TOHATHIA, 3aKOHOB
U TEOPETUYECKUX MOJIOKEHUH, JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAYKH, B MIPUOOIICHUU K HAYYHBIM METOJ[aM MO3HAHUS NIPHU W3YUYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (GOPMHUPOBAHUU M PA3BUTUM TMO3HABATEIBHBIX YMEHHH U UX
NPUMEHEHUH B y4eOHO-TIO3HABATENBHOW M y4eOHO-MCCIIEOBATEIBCKON NIEATeNbHOCTH,
OCBOCHHUH TPaBUJ 6€30MaCHOT0 0OpPAIEHU C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

[Ipy w3ydeHHn XUMUU Ha YpOBHE OCHOBHOTO OOIIETO O0Opa30BaHWs Ba)KHOE 3HAYCHUE
npUOOpeNr TaKue e, Kak:

— (popMUpOBaHNE MUHTEIVICKTYAIBHO PA3BUTOMN JIMYHOCTH, TOTOBOIM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO PEIICHUHN, CTIOCOOHON aIanTUPOBATHCA K
OBICTPO MEHSIIOIINMCS YCIIOBUSM JKU3HH;

— HampaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE TMPUOOIIEeHHE OO0yJaromuxcs K
CaMOCTOSTETILHOM TI03HABATEIBHON JESITEIIBHOCTH, HAyYHBIM METOJaM IIO3HAHWS,
(hOpMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— obecrieueHre yCIIOBH, CIIOCOOCTBYIOMIUX MPHOOPETCHUIO OOYYAIONIUMUCS OTIBITa
pa3HOOOpa3HOW JCSATENBHOCTH, TIO3HAHUS W CaMOIO3HAHUS, KIIOYEBHIX HABBIKOB
(KTFOYEBBIX KOMIIETEHIINI), UMEIONUX YHUBEPCATbHOE 3HAYCHHE ISl PA3TMYHBIX BHUJIOB
TeSTELHOCTH;



— (hopmupoBanue o01el PyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
quclie yMEHUN OOBACHSTh U OLEHUBATD SBJICHUS OKPY>KAIOIIETO MUPA, UCTIONb3YS 3HAHUS
U OINBIT, MOJYYCHHbIC MPH W3YYCHUU XUMUH, PUMEHITh UX MPHU PEUICHUH MpoOsieM B
[IOBCEHEBHOM XU3HU U TPYAOBOU IEATEIBHOCTH;
— (popMupoBaHUE y 00YUAIOIMINXCSI TYMAaHUCTHUECKAX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKUX 3HAHUH AJI BIPAOOTKH 3KOJOTHUYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY
U TPYAOBOM JAESATENBHOCTH B LENSIX COXPAHEHHUS CBOEro 3/I0POBbS U OKpY’KaroIIeH
[IPUPOIAHOMN CpEbI;
— pa3BUTHE MOTHBALMU K 00YUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCTIUTAHUIO
Ha OCHOBE YCBOEHUS O0IIeUEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY
npoduiIs ¥ HAMIPaBICHHOCTHU JalbHEIero o0yueHus.
®denepanbHblil 0a3UCHBIN yueOHBIN 00111€00pa30BaTeNbHbIN MJ1aH 151 00pa30BaTeIbHbBIX
yupexaenuil Poccuiickoit denepanuu npeaycMaTpiuBaeT 00s13aTeIbHOE U3YYeHUE XUMUH
Ha dTare OCHOBHOIo o0Imiero odpazoBaHus B 9 kiacce B oObéme 68 yacoB (2 uaca B
Heento, 34 ydeOHbIX HeJleqn).

B cooTBeTCTBHU CO MIKOJBHBIM T'OJJOBBIM YUY€OHBIM IIJIAHOM Ha M3YYCHHE XUMHUH B 9
KJIacce pacrpeiesieHo 66 yacos

COAEPKXAHUE OBYUYEHUSA

9 KITIACC

BemecTBo 1 XMMHu4YecKasi peakuus

Ilepuonnueckuit 3akoH. llepuoamyeckas cucrema XuMHUYecKHX diaeMmeHToB J[. U
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHHM CBONCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIusl, KaJblUi U UX COEIUHEHUI B COOTBETCTBUH C
NOJIOKEHNEM 3JIeMEeHTOB B [leproandeckoil cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMMHYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEMIETKU U BUAa XUMUYECKOU
CBSI3U.

Kiaccudukainys ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHYECKHE CBONCTBA
BEIIECTB, OTHOCAIIMXCS K pPa3IMYHbIM KJIIACCaM HEOPTraHUYECKUX COCIUHEHUM,
TEHETHYECKAs CBSI3b HEOPTAHUUYECKUX BEIIECTB.

Knaccudukarus XuMHUYeCKIX peakiuidi o pa3IndHbIM MPU3HAKAM (I10 YHUCTY U COCTaBYy
YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHUIO0 CTeTICHEH
OKHUCJICHHS] XUMHYECKHUX DJIEMEHTOB, 110 00PaTUMOCTH, IO YYACTHIO KaTajanu3aTtopa). DK30-
Y SHJIOTEPMUYECKUE PEAKIUH, TEPMOXUMUYECKUE YPABHEHHUS.

[Torsitne o ckopoctu xumuueckor peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusx. [IoHsTHE 0 TOMOT€HHBIX U reTepOoreHHbIX peakuusax. [lonsatue o
katanuse. [loHsTne o xumMuueckoM paBHOBecHH. (DAKTOPBI, BIUSIOIMIME HA CKOPOCTh
XUMHYECKOW PEAKIINH U MOJ0KEHNE XUMUYECKOIO PABHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK, SJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIBLHOU peaKLMu. CocraBnenue YpaBHEHUU OKHUCJIUTEJBHO--
BOCCTAHOBUTEIILHBIX PEAKIUI C UCIIOIB30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.



Teopust 3IEKTPOIUTUYECKON NUCCOLMALMU. DIIEKTPOJIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
aHUOHBI. MeXaHHW3M AMCCOLMALUU BEIECTB C Pa3IM4YHbIMU BUJAMU XMMHYECKOW CBSI3U.
Crenenp qucconuanu. CUabHbIE U CIa0bIe 3TEKTPOIUTHIL.

Peakiiun moHHOro oOMeHa. YCIOBHs MPOTEKaHUs PEaKIMl MOHHOIO OOMeHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuil. CBOMCTBa KHUCIOT, OCHOBAHUW U COJIEH B
CBETE MPEACTABICHUN 00 3JIEKTPOIUTUUECKON qucconnanuu. KauecTBeHHbIE peakuu Ha
HOHBIL. [IoHATHE O TUAPOIIN3E CONEN.

Xumuueckuii IKCnepuMeHm:

O3HAKOMJIEHHE C MOJENSMH KPUCTAUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB U HEeMeTaUioB (Tpadurta M amMasa), CIOXKHBIX BELIECTB (XJIOpUIA HATpHS),
UCCJIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIK OT BO3JAEHCTBUS pPa3InYHbIX
(akToOpoB, MCCIEIOBAaHUE BJEKTPONPOBOAHOCTA PAaCTBOPOB  BEUIECTB, Ipoliecca
JUCCOLIMAIIMK KUCIIOT, IIeJI0ouel 1 coliel (BO3MOXKHO MCIIOJIb30BAaHUE BUIEO MATEPUATIOB),
IPOBEJICHNE OMNBITOB, WUIIOCTPUPYIOUIUX TMPU3HAKKM NPOTEKAHUS PEaKUUid HOHHOTrO
obmeHa (oOpa3oBaHHME oOcajKa, BBIJICJICHUE Ta3za, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX pPeakiuil (ropeHue,
peakiuu pas3lioKeHHs, COCJAMHEHHMs), pPACIO3HABaHHME HEOPTraHWYECKHUX BEIIECTB C
MOMOIIBI0 KAUECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHNE IKCIIEPUMEHTATBHBIX 3a/1a4.
HemeTtansnbl u uX coeiMHeHUs

OO6mast xapakTepuctuka ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
crenieHu okuciaeHusi. CTpoeHue U PuU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB.
XHWMHUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3auMOAEHCTBUE C METAJITIAMH, HEMETAJIJIAMH,
mienoyaMu). XsopoBogopon. CossiHas KUCIOTa, XUMHYECKHE CBOMCTBA, MOJYyYEHHUE,
npuMeHeHue. [lelicTBUe XJopa M XJIOPOBOJOPOJAA HA OpraHu3M 4YesoBeka. BaxHelmue
XJIOPUABI U KX HAXO0XKJAECHUE B IPUPOJIE.

O6mast xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHusi. CtpoeHue u pusndeckrue CBOMCTBA MPOCTHIX BEIIECTB
— KHACTIOpOJa M Cepbl. AJUTOTPONHBIE MOIU(PUKAINN KUCIOPOJa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOCHUE, (Pr3nUecKre U XuMudeckue cBorcTBa. OKCUIBI
Cepbl KaK TMpENCTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa, (U3UYECKUE W
XUMHYECKUE CBOMCTBA (00IIME KaK MPENCTaBUTENS Kiacca KUCIOT W crenuduaeckue).
XUMUYECKHE peakluy, JIeXkKallie B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOTyYeHHs CEpPHOM
kucioThl. [IpuMenenune cepHoil kucioThl. Coau CepHOIl KUCIOThI, KAU€CTBEHHAsI pEeaKIIUs
Ha cynbdar-uoH. Haxoxknenuwe cepsl W €€ COEIWHEHHWH B TpHUpoAe. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAOIIEH CpeIbl COEAUMHEHUAMU CEephl (KUCIOTHBIE JOKIH, 3arPA3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHUS.

OO6mrast xapaktepucTuka diaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHs. A30T, paclpoCTpaHEHHE B MpUpOJE, PU3NYECKHE U
XUMUuYeckue cpoiicTBa. KpyroBopor azora B mpupoje. AMMHUAK, ero (pU3MYEecKHe u
XAMHYECKUE CBOMCTBA, MoJydeHne W mpumeHeHne. Conu aMMOHHS, UX (PU3HUECKHUE U
XUMUYECKHUE CBOMCTBA, MpruMeHeHre. KauecTBeHHas peakiys Ha MIOHbI aMMOHMUS. A30THas
KHCJIOTA, €€ MolyyeHue, GU3n4ecKrue U XMMUYECKHe CBOMCTBA (00IIME KaK TPeACTaBUTEIIS
KJlacca KHCJIOT u crneuudduueckue). Vcnonb3oBaHre HUTPATOB M COJIEM aMMOHHUS B



KaueCTBE MMHEPAIBbHBIX YA0OpeHHil. XUMHYECKOE 3arps3HEeHHE OKpYKarolehl cpeabl
COCIMHEHUAMM a30Ta (KUCIOTHBIC NOXIU, 3arpsi3HEHUE BO3/yXa, MOUBBI U BOJOEMOB).
®docdop, amorponusie Mogudukanuu docdopa, Gpuznueckue U XUMUYECKUE CBOMCTRBA.
Oxkcun dochopa (V) u dochopHas kuciora, Quznueckue U XUMUYECKHE CBOWCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mast xapaktepucTuka 3ieMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE  CTENEHM  OKUCIEHMs.  YIJIEpoJ, auIOTPONHbie  MOAUDUKAIINU,
pacrpocTpaHeHue B Tpupoje, (U3MYECKUEe M XUMUYECKUE CBOMCTBA. AncopOrus.
KpyroBopot yriepoaa B mpuposae. Okcuabl yriiepoaa, ux (U3MYECKHE U XUMUUYECKHUE
CBOMCTBa, JICCTBHE HA JKMBBIC OPTaHU3MBbI, MMOJTYYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE
npoOsieMbl, CBA3aHHBIE ¢ OKcuaoM yriepoaa (IV), runoresa rimo0anbHOr0 MoOTEMJIEHUS
KJIMMaTa, TapHUKOBBIA 3 ¢dexT. YroibHas Kuciaora U €€ coiau, ux (U3NYECKHE U
XUMUYECKHE CBOUCTRBA, MOTyuyeHrue u npuMeHenue. KauectBeHHas peakius Ha kapOoHarT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTU U CEITbCKOM
XO3SMCTBE.

[lepBoHauaabHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCAMHEHUSX YIJIepoja
(MeTaH, 3TaH, 3TWUJIEH, AUETWICH, 3TAHOJ, TJIUIEPHUH, YKCyCHas kuciota). [IpupoaHbie
UCTOYHHUKHU YTIECBOJOPOOB (YroJib, IPUPOIHBIN ra3, He(PTh), IPOIYKTH UX TEPepabOTKH
(6eH3uH), UX poJib B OBITY U MPOMBINIIEHHOCTU. [loHsATHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OesKax, yrieBojax — U UX POJIM B KU3HU YeloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

KpemHuuii, ero ¢Qusnyeckue W XUMUYECKHE CBOWCTBA, IMOJYYEHHUE U TPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6mue npeacrasinenus o6 oxcuae kpemuus (IV) u
KpeMHUEeBOM kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiimue crpoutenpHble MaTepHalibl:  KepaMHKa, CTEeKJIO, IIeMEHT, OeTOH,
xene300eToH. [IpoGaeMbl 6€30MacHOr0 HMCIOJIB30BaHMS CTPOUTEIBHBIX MaTepHajoB B
IIOBCEIHEBHOM KN3HMU.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COISTHON KUCIIOTHI, MPOBEACHHUE
KayeCTBEHHBIX PEAKIUi Ha XJOPUI-MOHBI M HAOIIOACHHE MPU3HAKOB UX MPOTEKAHMS,
OTIBITHI, OTPAXKAIOIINE PU3NUECKHE U XUMHYECKUE CBOMCTBA TaJOTCHOB U UX COSAMHEHUN
(BO3MOKHO HCTIOJB30BAHUE BHIEOMATEPHAIIOB), 03HAKOMIIEHHE C 00pa3IaMu XJIOPHUIOB
(rajoreHuI0B), O3HAKOMIICHHE C O0pas3lamMu cepbl U €€ COeOUHEHUSMU (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), HAOMIOACHUE Mpollecca OOYrIMBaHUSA caxapa IOJ
NEUCTBUEM KOHLIECHTPUPOBAHHOM CEpPHOM KHUCIIOTBHI, M3YYEHHE XHMHUYECKHUX CBOWCTB
pa30aBIEeHHON CEpHOM KHUCIOTHI, MPOBEJCHNE KAUYECTBEHHOW peakiiuu Ha Cylb(paT-uoH U
HAOJIOICHUE TIpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH CBONCTBAMH
azora, ¢ochopa U UX COEAUMHEHUU (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPHUAIIOB),
oOpasmamu a30THBIX B (HOCHOPHBIX YAOOPEHH, TOTydeHHe, COOUpaHue, pacliO3HABAHNE
U U3Y4YEHHE CBOMCTB aMMHaKa, MPOBEJICHHE KAYECTBEHHBIX PEaKlMil HA MOH aMMOHUS U
dochaT-noH W  U3yYECHHUE  TPUZHAKOB WX  MPOTCKAHUSA,  B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MeEAbl0 (BO3MOXHO HCHOJb30BAHUE
BUJICOMATEPUAITIOB), U3YYEHUE MOJENeH KPUCTAUIMUECKUX PElIETOK anMasa, rpadura,



dynnepeHa, O3HAKOMJIGHHE C TMPOIECCOM  aJIcOpOIMU  PACTBOPEHHBIX  BEIIECTB
AKTUBMPOBAaHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOras3a, IOJy4YeHUE, COOUpaHue,
pacrno3HaBaHUE M HM3YYEHHE CBOWCTB YTJIEKHUCIOrO ras3a, MPOBEICHUE KadeCTBEHHBIX
peakiuii Ha KapOOHAT M CHJIMKAT-UOHBI W HW3Y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS,
O3HAKOMJICHME €  [POAYKLMEH  CUIMKAaTHOM  MPOMBIIUICHHOCTH,  pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHelne HEMETAITBI U UX COSTUHEHUS.
MeTta/uibl 4 MX COCTUHECHUSA

OO0miast xapakTepUCTHUKa XUMHUUYECKHX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHUU HX
nonoxxkeHus B llepuoguueckoy cucreme xumuueckux aneMeHToB 1. 1. Menneneesa u
cTpoeHuss aroMoB. CTpoeHue MeTauioB. MeTauimyeckas CBA3b W METAUIMYEcKas
KPpUCTAUIMYECKAsT  pElETKAa. JJIEKTPOXUMUYECKUN  PsJ  HAOpSHKEHUWA  METAIJIOB.
dusnyecKkrue U XUMUUECKUEe CBOMCTBA METAILIIOB. O0IIME CITOCOOBI MOTYyUYEHUS] METAIIOB.
[TonsiTe O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBbl
(cTasb, 4yTyH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.
[IlesouHbIe MeTaIBL: TTOJTOKEHUE B [lepuoauueckoii cucteMe XMMUUEeCKUX JIEMEHTOB /1.
. MeHnaeneeBa, CTpOEHHWE HX AaTOMOB, HaxOXJIE€HUE B Tmpupoae. Dusznyeckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus 1 Kayusi). OKCUJIBI U TUAPOKCHUIBI HATPUS U
kayus. [I[puMeHeHne MeI0UHbIX METAVIOB U UX COSJIMHEHUM.

[IlenoyHO3eMENbHBIE METAUIBI MAarHuii M KaJIbUMM: TOJO)keHue B llepmomnueckon
cucteMe XxuMmuueckux aiuemeHToB 1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJICHUE
B npupoae. dusznueckrne U XMMHUYECKHUE CBOWCTBA MarHvs M Kaiublus. BaknHeuniue
COCIMHEHUS KajbIUs (OKCUI, THAPOKCUM, coiin). JKECTKOCTh BOABI U CMOCOOBI €€
YCTPaHEHHUS.

AnroMuHuii: monoxkeHue B Ilepuoauueckoil cucteMe xumMuueckux anementoB [l. U.
MenzeneeBa, CTpoeHME aToMa, HaxoKJaeHue B mnpupone. Puznueckue U XUMHUUECKUE
CBOICTBa anmoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuommueckoin cucrteMe XuUMHYECKUX 3neMeHToB [I. M.
MenzeneeBa, CTpoeHUE aToMa, HaxoKJaeHUe B mnpupone. Puznueckue M XUMHUUECKUE
cBoMcTBa xene3a. Okcupl, TuaApokcuasl u conu xkenesza (II) u xenesa (III), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuii IKCnepuUMenHm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, MX (PU3WYECKHUMH CBOWCTBAMH,
M3YyUYEHHE  pE3ylbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCHOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHIA KAJIBIHS M HATPUS C BOJOU
(BO3MO’KHO HCIMOJB30BaHUE BUACOMATEPHUAIIOB), UCCIECIOBAHUE CBOWMCTB KECTKOU BOJBI,
Mpoliecca TOPEHUs Keje3a B KUCIOopoAe (BO3MOKHO HCHOJIb30BAHUE BUACOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUM HA MOHBI: MarHusl, KajablUsl, aJIFOMAHUSA,
nuaka, skeneza (II) m sxemeza (III), memu (II), HaGmromeHne W ONMMCAaHWUE TMPOIECCOB
OKpallMBaHUs MJIAMEHU MOHAMU HATPHs, Kalaus M Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), HUCCIIENOBaHNE aM(pOTEPHBIX CBONCTB THUAPOKCHIIA ATIOMUHHUS H
TUAPOKCH/IA [IMHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Ba)kHEeNIne MeTabl
U UX COCTUHECHUS.

XHMHSA U OKPYKAKOUIAS cpeAa



BemectBa n Marepuaibl B OBCEAHEBHOM KU3HU YEI0BEKA. be30macHOe UCII0JIb30BaHUE
BEILIECTB U XUMUUYECKUX peakuuil B ObITy. [lepBas moMons mpu XUMHUYECKUX OKOrax U
OTpPaBJICHUSAX.

XUMUYECKOE 3arps3HEHNE OKpYKalollel cpeibl (MpeeabHas JOmycTUMasi KOHIICHTpAIus
Bemiects, aanee — [1JIK). Poib xuMuu B perieHuu SKOJIOTUUECKUX POOIIEM.
Xumuueckuii JKcnepumenm:

M3yueHHe 00pa3IoB MaTeprasoB (CTEKJIO0, CIUIaBbl METAIOB, MOJUMEPHbBIE MaTEPHAIIbI).
Meosicnpeomemmnbwie ceéasu

Peanuzamus MexXnpeaMETHBIX CBA3€U MPU M3YUYEHUU XUMUH B 9 KIIacCe OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUN, TaK U TOHSTUMH,
SIBJISIFOIIUXCS CUCTEMHBIMU JIJ151 OTJEIBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O 1IUKJIA.
OO6mue ecTeCTBEHHO-HAay4YHbIC TOHATHS: Hay4dHbId (akT, TUNOTE3a, 3aKOH, TeOopus,
aHajau3, CHHTE3, Kiaccudukaus, TM[NePUOJUIHOCTh, HAOIIOJCHUE, JOKCIECPUMEHT,
MOJICIUPOBAHNE, HU3MEpPEHUE, MOJEib, SIBICHUE, MApHUKOBBIA 3¢ (dEeKT, TeXHOIOTHS,
MaTepHUabI.

®dusuka: Marepusi, aToMm, OdJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIWUI, HW30TOIIHI,
PalMOAaKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUW 3apsill, MPOBOJHUKHU, MOIYIPOBOJIHUKHU,
JUAJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBA,
ras, pacTBOp, pPAaCTBOPUMOCTh, KpHUCTaJUIMYEeCKasi pemI€TKa, CIUIaBbl, (U3NUYECKHE
BEJIMUUHBI, E€IUWHUIBI M3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHize.

buonorusi: dotocunres, npixanue, o6uocdepa, sxocucTemMa, MUHEpaIbHbIE YI00peHuUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaAIbl, TOpPHbIE TMOPOABI, TOJE3HBIE
UCKOIIaeMbl€, TOILUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMTPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATHI

JIM4HOCTHBIC PE3yNIbTaThl OCBOSHMS IPOTPaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHHS
JOCTUTAIOTCA B X0J€¢ OOy4YeHUS XHMHH B CIWHCTBE Y4YEOHOM W BOCIHTATEIHHOMN
NESITEIbHOCTA B COOTBETCTBUHU C TPAJAUIUOHHBIMH POCCHMCKUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPAaBUIIAMU U HOpMaMHU
MOBEJICHHUSI U CITOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U COITUATN3AIINN
00yJaronuxcs.

JIMYHOCTHBIC PE3YJAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IECHHOCTHBIX OPUEHTAUN U PACIIMPEHUE ONBITA JICATCIBHOCTH HA
€€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HAaCJICANI0, TOHUMAaHUS 3HAYCHUS XUMHUUYECKON HayKH B KHU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAAETh JOCTOBEPHON HH(pOpPMALMEH O TEpeloBBIX ITOCTIKCHHUSAX U



OTKPBITUSX MHUPOBOU M OTEYECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaKaaHCKOT0 BOCITATAHMSA:

MPEACTABICHUS O COIMAIBHBIX HOPMax W MpaBWIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-HCCIIEI0BATEIIBCKOM, TBOPUECKON M APYTUX BHIAX JCSITCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM EATeILHOCTH IIPH BBITOJTHCHUH YUE€OHBIX, T0O3HABATEILHBIX
3a/1ay, BBITIOJHEHUU XUMHUYCCKUX OJKCIIEPUMEHTOB, CO3JMaHUM Y4YEOHBIX IPOCKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAHHMIO W B3aWMMOMOMOIIM B TIpollecce 3TOH yueOHOU
JeSTEIPHOCTH, TOTOBHOCTH OIIEHWBATh CBOE MOBEJICHUE M TTOCTYIIKH CBOMX TOBApHIIEH C
TIO3UITUU HPABCTBEHHBIX U ITPABOBBIX HOPM € YIETOM OCO3HAHHUS TTOCIICICTBUN ITOCTYITKOB;
3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PCHUYCCKUE MPEACTABICHUS O BEHICCTBE M XUMHYECKOW  pCaKInH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JIJIS
NOHMMAHMS CYIIHOCTH HAyYHOH KAapTUHBI MHUpA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOIHOU CPEIOH, O
POJIM XMMHH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

NO3HABaTEIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IOJYYCHHE HOBBIX 3HAHWW 1O XHMHH,
HEOOXOIUMBIC JIJIT OOBSICHCHHS HAOJI0JaeMbIX TIPOIIECCOB U SBJICHUH, TTO3HABATEIIBHOM,
MH(POPMAIIMOHHON M YATATEIbCKOW KYJIBTYPhI, B TOM YHCJIC HAaBBIKOB CAMOCTOSITCIIBHON
paboThl C yUeOHBIMU TEKCTaMH, CIIPABOYHON JIMTEPATYPOH, TOCTYITHBIMU TEXHUICCKIUMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTH;

MHTEpPEC K OOYUYCHHIO M IMO3HAHUIO, JIFOOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUIO, TPOCKTHOW W WCCIIEJIOBATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABICHHOCTH M YPOBHS 00YYEHHUS B JaTbHEUIIIEM;

4) ¢hopMUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IICHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKHM Ha 370POBBIH 00pa3 JKW3HH, OCO3HAHUE TIOCIICACTBUN U HENPHUSATHE BPEIHBIX
NpUBBIYEK  (YHmOTpeOJCHHUS  alKOrojis, HApKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH
coOJIr0ICHUS TIPaBUJI 0€30MaCHOCTH MPU 00paIeHUH ¢ XUMHUYECKUMHU BEIIECTBAMHU B OBITY
U peaJIbHOU KU3HU;

5) Tpy10BOro BOCIUTAHMS:

MHTEPEC K MPAKTHIECKOMY U3yUYEHHUI0 Mpodeccuil U Tpyda pa3IMdyHOTO POJia, YBAXKEHHE K
TPYAy W pe3yiabTaTaM TPYJOBOW NESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHCHHUS
MPEIMETHBIX 3HAaHUN MO XHMHH, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MIPOJIOJDKEHUST 00pa30BaHuUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX WHTEPECOB W  MOTPEOHOCTEH, YCHENHOW  MPOQPECCUOHATBHON
JESTENHPHOCTA W Pa3BUTHS HEOOXOIWMBIX YMEHH, TOTOBHOCTH aJaliTUPOBATHCS B
npodeccruonansHOM cpene;

6) 3K0JIOTHYeCKOr0 BOCTIMTAHHUS:

HKOJIOTHYECKH I1eTIecO00pa3Hoe OTHOIIEHUE K MPUPOIe KaK UCTOYHHUKY JKM3HU Ha 3eMile,
OCHOBE €€ CYIIEeCTBOBAaHHWSA, MOHUMAaHUE IIEHHOCTH 3J0pPOBOr0 M Oe30macHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (PU3MYECKOMY H TCUXHYECKOMY



3I0POBBIO, OCO3HAHHE LIEHHOCTH COOMIOJICHHS MPaBWJI OE30MAaCHOTO MOBEACHUS MPHU
paboTe C BElIeCTBAMHU, a TAKXKE B CUTYaIMIX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JIOJEH;
CIIOCOOHOCTU MPUMEHSThH 3HAHMS, MOJydYaeMble MPU U3YUYCHUU XUMUU, IJI PEIICHUs
3a1a4, CBS3aHHBIX C OKPYXKAIOLIEW IPUPOJHOU CPENOU, Ul TNOBBILICHUSA YPOBHS
AKOJIOTUUYECKOM KYIbTYpbl, OCO3HAHUSI TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM
Y MyTEH UX PELICHUs TOCPEACTBOM METOI0B XUMHH, SKOJIOTUUECKOTO MBIIIJIEHUS], YMEHUS
PYKOBOJICTBOBAaThCSI UM B ITO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAJILHOM MPAKTHUKE.
METAINIPEIMETHBIE PE3YJIBTATBI

B coctaBe mertampeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYMMbIEe 1 (OPMUPOBAHUS
MHUPOBO33pECHUSI OOIIICHAYyYHbIE TOHATHSA (3aKOH, TEOpHs, NPHUHIUI, TUMoTe3a, (aKT,
CHUCTEMa, TPOIIECC, PKCIEPUMEHT U JIPYToe€.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpEIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHUW W3 JTUX MPEIMETOB
dbopMupoBaTh MPEACTABICHUE O 1ETOCTHON HAayYHOW KapTUHE MUPA, U YHUBEPCAIbHBIC
yuyeOHbIe JIEUCTBUS (ITO3HABATENIbHbIC, KOMMYHUKATHUBHbBIC, PETYJISATHUBHBIC), KOTOPHIC
obecrnieunBar0T (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTCIBHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YYCOHOM JIeSITCIIHHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIe NeiicTBUS

ba3zoBble JiornyecKkue 1eiicTBUA:

YMEHHSI HCIMOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MOpPU OCBOCHUM 3HAHUM:
PacKpbhIBaTh CMBICT XUMHYECKUX TMOHATHH (BBIICISATh WX XapaKTEepHbIE NPHU3HAKU,
YCTaHABIIMBAaTh B3aMMOCBS3b C APYTMMHU MOHATHUSMH), HUCIOJIB30BaTh MOHATUS IS
OOBSICHEHUS OTHENbHBIX (DaKTOB M SBIICHUN, BHIOMPATh OCHOBAHHUS M KPUTEPHUH IS
KJaccu(UKAIMM  XUMHUYECKUX BEHIECTB M XUMHUYECKUX peakluid, yCTaHaBIMBATh
NPUYUHHO-CIIEJICTBEHHBIE CBA3UM MEXKIYy OOBEKTaMH H3YyUYEHHs, CTPOUTH JIOTHYECKUE
paccyxneHuss (MHAYKTUBHbIC, JEIYKTHUBHBIE, [0 aHAJOTWH), [€JaTh BBIBOABI U
3aKJIFOYCHUS;

yYMEHUE MPUMEHATH B MPOLIECCE MO3HAHMS MOHATHS (IPEAMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIB3YEMBIE B XUMUH, TPEOOPA30BLIBATH MIUPOKO
OPUMEHSAEMbIE B XHMHUHU MOJICIIbHBIE MPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI
AJIIEMEHTAa), XUMUYecKas (popmyna ¥ ypaBHEHHE XUMHUYECKOW pPEeaklud — MPH PEIICHUH
y4e0HO-TI03HABATEIBHBIX 33/1a4, C YUETOM 3TUX MOJCIBHBIX MPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Y4aeMbIX OO BEKTOB — XUMHUUYECKHX BEIIIECTB
U XUMUYECKUX PEAKIUH, BBIABISTH OOIIHE 3aKOHOMEPHOCTH, MPUUNHHO-CIIEACTBEHHBIC
CBSI3M M IPOTUBOPEYMS B U3yYAEMBIX ITPOLECCAX U SIBIICHUSX.

ba3oBble ucciieoBare/ibCKue 1eHCTBUS

YMEHHME HCHOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KA4ECTBE MHCTPYMEHTA IO3HAHMS, A
TaK)Ke€ B KauyeCTBE OCHOBBI JIsi (POPMHUPOBAHUS THIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYK/ICHU;

MPUOOPETEHHNE OMbITa MO TJIAHUPOBAHUIO, OPTaHU3AINH W TPOBEICHUIO YUYCHUUYECKHUX
AKCIEPUMEHTOB, YMEHHME HaOIOJaTh 3a XOJOM Mpoliecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €ro pPe3ysbTaT, (OPMYJIHPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO OMbITa, UCCIEAOBAHUSA, COCTABIIATH OTUET O MPOJIETaHHON padoTe.

Pabora ¢ undpopmanmeii:



yMEHHUE BBIOUPATh, AaHATTU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIUIO PA3TUYHBIX BUOB
u QopM TpeACTaBICHUSA, MOJYy4aeMyI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSpHAs
auTepaTypa XMMHYECKOTO COJEp:KaHusl, CIpaBOYHbIE MOcCoOus, pecypcbl WHTepHera),
KPUTUYECKHU OIIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAITHIO;

yMEHHUE MPUMEHSTh Pa3IMUYHbIe METO/IbI U 3aMPOCHI TP MOUCKE U 0TOOpe UHPOPMAIUU U
COOTBETCTBYIOIIUX TAaHHBIX, HEOOXOAUMBIX JJIsl BHIOJTHEHUS YU€OHBIX U TO3HABATEIbHBIX
3a/1a4  OMpEeACNEHHOr0 THUMA, NPUOOpPETEeHUE OMmbiTa B 00JACTH HCIOJIb30BAHUS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO
WCIIOJB30BaHUSl  PA3JIMUHBIX  TOUCKOBBIX  CHUCTEM, CaMOCTOSITEJIbHO  BBIOUPATH
onTUMalbHyI0 (opMy TpeacTaBieHus UHPOPMAIMKU U WUTIOCTPUPOBATH pEIIacMbIe
3a/1a4d  HECJIOXXKHBIMH CXE€MaMH, JuarpaMMamH, JIpyrumu GopmamMu TpaduKu U HUX
KOMOMHAIIUSIMU,

yYMEHHUE HCIOJb30BaTh W aHAIM3UPOBATh B MpoIlecce y4eOHOW U HCCIIEIOBATEIbCKOM
NEATeIbHOCTH WH(OOPMALUI0 O BIUSHUHU MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SIMCTBA W
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE YUeOHbIE TeiCTBUS:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOJe auamora W (WJIH) JTUCKYCCHUHU) IO CYIIECTBY
o0cyxmaaeMol TeMbl, (POPMYIUPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIIHBHO BBITIOJHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS PEACTABIATH MOJIYUYEHHBIE PE3YJIbTAaThl TO3HABATEIILHOM ACSTEILHOCTH B YCTHBIX
U MHCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAINI0 Pe3yJIbTaTOB BBINOJHEHUS XUMUYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHOTO OMbITa, JA0OPATOPHOM pPabOTHI MO MCCIEIOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIILHOWU U
UCCJIEIOBATEIBCKON NIEITEIbHOCTH MPU PEIICHUH BO3HUKAIOUIUX MpOoOJeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB M COTJIACOBaHMs MO3UIMN (0OCYXKIeHUs, 0OMEH MHEHUSIMH,
«MO3TOBBIE LITYPMbI», KOOPAUHALIMS COBMECTHBIX JEUCTBUM, ONPEIETIEHUE KPUTEPHUEB 10
OIICHKE KayeCTBa BHITIOJIHEHHON pabOTHI U PYTHE).

PeryasiTUBHbIe yHHBepCaJIbHbIe y4eOHbIE JeCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPEAEIISTh LEU AEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JACSATEIBHOCTD, BHIOMPATH
HanOonee Hh(deKTUBHBIE CMOCOOBI pemieHus YYeOHBIX U TMO3HABATENbHBIX 3ajad,
CaMOCTOSITEIILHO COCTABIIATh WA KOPPEKTUPOBATH MPENI0KEHHBIA AITOPUTM JEUCTBUN
MIPY BBITIOJTHEHUH 33JIaHUN ¢ YIETOM TOTYYCHUS HOBBIX 3HAHUM 00 M3y4aeMbIX 00BEKTaX
— BEIIECTBAX U PEAKLHIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pE3yJibTaTa 3asiBICHHON
LM, YMEHHUE HUCIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MpEAjiaraeMble B YCIOBUHU
3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO OOS3aTEIbHOIO COAEPKAHUS,
YCTaHOBIIGHHOTO NTaHHOHW (enepanpbHON padodeil MporpaMMOM, BBIACISIOT: OCBOCHHBIC
OoOy4JaromMMHCS HAyYHBIC 3HAHUS, YMEHHUS U CHOCOOBI ACHCTBUH, CIEMPUICCKUE IS
peaMEeTHON 001acT «XUMHUS», BUABI JEATEIbHOCTH IO MOJYYSHUIO0 HOBOTO 3HAHUS, €ro



MHTEpIpETalny, NpeoOpa30BaHUI0 W NMPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUsX.

K koHiy oOydenus B 9 kjacce IpeIMETHBIE PE3yJIbTaThl HA 0A30BOM YpPOBHE JIOJKHBI
oTpakaTb COPMHUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHHIA:

® PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHITHI: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEAKIIMsl, XUMUUIECKas CBSI3b,
TEIUIOBOM 3(P(EKT peakuuu, MOJib, MOJSPHBIM O0O0BEM, pacTBOp, DSJIEKTPOJUTHI,
HEAJIEKTPOIUTBI, AJNEKTPOIUTHYECKAss JUCCOLMALMS, pEaKIMH HOHHOTO OOMEHa,
KaTajau3aTtop, XHMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTUMblE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTAHOBJICHUE, aJJIOTPONHs, aM(pOTEPHOCTb, XMMHUYECKasl CBSI3b (KOBaJIEHTHAas,
MOHHAsI, METaJUIMuecKas), KpHUCTaJUIM4ecKas pemérka, KOppOo3usi METaJIOB, CIUIABHI,
CKOPOCTb XUMHUYECKON peaklMy, NpeesbHo qonyctumas konueHTpauus [1/IK BemecTsa;
® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSITHH W NPUMEHATH ITH
MOHSITHSI IPY OMTMCAHUU BEUIECTB U MX MPEBPAIlCHHI;

® [ICTIOJIb30BaTh XMMUYECKYIO CHUMBOJMKY JJisi cOcTaBiieHuss (GOpMys BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

® OIIPEENATh BAJIEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUAX
Pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHUN
no ¢dopmynam, BHJI XUMHYECKOW CBA3M (KOBAJIGHTHAs, WOHHAs, MeETaJuIMYecKas) B
HEOpPraHMYECKUX COSAMHEHUSX, 3apsi]] HOHA 110 XUMHYECKOU opMylie, XapakTep Cpe/bl B
BOJAHBIX PAcTBOpPax HEOPTraHUYECKUX COEJAUHEHUMN, TUIl KPUCTANIMYECKOW pEIETKU
KOHKPETHOT'O BEIIECTBA;

e packpbIBaTh cMbIch [lepronnueckoro 3akona /1. V1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHHE: ONHCHIBATH W XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoi
CUCTEMBI XUMUYECKHUX JIEMEHTOB: Pa3/inyaTh MOHATUS «TJIaBHAs noarpymnmna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpynma)», Maneie u OoNblIME TMEPUOMABI, COOTHOCHUTH
0o00O3HaueHUsl, KOTOpbIE MMEIOTCA B TMEPUOAMYECKON TaOJHIle, C YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl sapa,
o0I11ee YMCIIO FNEKTPOHOB M PACHPEICICHUE UX MO 3IEKTPOHHBIM CIOAM), OOBACHATH
o011re 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEMHEHUH B Ipenaesnax
MaJibIX IEPUOAOB U IJIaBHBIX MOATPYI C YYETOM CTPOECHHS UX aTOMOB;

® KJITAaCCU(UIIMPOBATh XUMUYECKUE 3JEMEHTHl, HEOPraHUUYECKHE BELIECTBA, XUMHUECKHE
peakuuy (MO 4YMCIYy W COCTaBY YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY
s¢deKTy, Mo U3MEHEHHIO CTETIEHEH OKHCICHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0MMEe © crenuuueckue XWMHYECKHE CBOWCTBA
IIPOCTBIX U CJIOXHBIX BEUIECTB, MOATBEPKAasl ONHCAHWE NPUMEPAMH MOJEKYJISIPHBIX U
VMOHHBIX YPAaBHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIUI;

® COCTABJISATh YPABHEHHUSI BJIEKTPOJIUTHYECKON NMCCOLUMALMU KUCIIOT, IIEJIOYEH U COJIEH,
IIOJIHBIE W COKpAIl€HHbIE YpPaBHEHUs peaKUUil MOHHOro oOMeHa, YpaBHEHHs pPEaKLUH,
MOATBEPKAAIOLIUX CYILIECTBOBAHUE T€HETUUECKOM CBSI3H MEX/Y BELIECTBAMU Pa3INUHBIX
KJIaCCOB;



® DAaCKpPBIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OaaHca dTHX PEaKIIHii;

® [IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCIOBUSX;

® BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (OpMyse COeIWHEHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHECHUIO XUMUYECKOM PEaKINH;

ecoOMIOaTh TpaBWJIa TONB30BAHUS XMMHUYECKOW TOCYyIOH ©  J1abopaTOPHBIM
o0OpyIOBaHMEM, a TakXKe IMpaBWiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMH 110 BBIMIOTHEHHUIO TAOOPATOPHBIX XUMHUYECKHX OMBITOB 1O TOTYyUYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

® [IPOBO/INTH PEAKIMH, MOJTBEPKIAIONINE KAYeCTBEHHBI COCTaB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpoOMUI-, MOAMI-, KapOoHat-, ¢ocdar-,
CUIIMKAT-, Cylb(]ar-, THIAPOKCH/I-MOHBI, KATHOHBI aMMOHUS U HOHBI U3YYCHHBIX METAIIJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAaX HEOPTAaHUIECKUX BEIICCTB;

o IPUMEHATh OCHOBHBIC OTIEpPAIIMM MBICIUTEIBHON NEATEIHbHOCTH — aHAIW3 W CHHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATHU3AIINIO, BBISBIICHUE TPHYNHHO-CIICACTBEHHBIX CBS3CH
— NS M3y4YeHUS CBOWMCTB BEIIECTB M XHMHUYECKHX PEAKIUi, €CTECTBEHHO-HAYJYHBIC
METO/IbI TIO3HAHUS — HAOJI0IEHUE, H3MEPEHUE, MOJICIIUPOBAHNE, SKCTICPUMEHT (peaTbHbIi
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Kosmaectso qacos DJIeKTPOHHBIE Momyins « IIkoIbHBIH YpoK
HanmenoBanue
Ne Pa3/IenoB U TeM Kontpois IIpakru (wpossie) Kirouesble 3a1aun DOpMBbI U METOIBI
/I Bcero HbIE pado YecKHue o0Opa3oBareibHbIE BOCIIUTAHUS paboThI
IIPOrpamMMBbl
TBI paboThI pecypcehl
Paspen 1. BemecTBo 1 XMMHU4YeCKHE peaKkIMH
VYcranosieHnue noBepurens | becena, camoctos
HBIX OTHOIICHUN MEXITY TenbHas paboTa ¢
yUHTeNeM H ero yueHukamy, | YICOHMKOM, pabora
CO CXeMaMH, COCTaB
IToBTOpEHUE M IIPUBJICYCHHUIO NX BHUMaHUS 5
. JIeHue TabJInIl
bubmorexa LIOK | ¢ o6cymaaemoii na ypoke ’

yriyOJieHue 3HaHU|

MMPOBECACHUEC NUCCIICA0

11 OCHOBHBIX Pa3fIEIoB 6 1 Ztlt;);gém.edsoo.ruﬂf uH(popmaruu, aKTHuBmaHHH BaTEJICKOTO AKCIIE-
Kypca 8 Kiacca E— HUX ITO3HABATCIIbHOU puMeHTa, paboTa B
JIeSITEILHOCTH. napax, UHJIUBUIY
anpHas U (PPOHTAIID
Has pabora, paboTa
B Ipynmax.
[IpuBieyeHne BHUMaHUS becena,
IIKOJIBHUKOB K LIEHHOCT CaMOCTOSITEbHAS
HOMY aCIEKTy U3y4aeMbIX paboTta c yueOHU
Ha ypOKax sIBJICHUH, OpraHu | KOM, paboTa co cxe
3a1us UX paboThl ¢ IOJy4a | MaMH, COCTaBIICHUE
OcHOBHBIE 3aKOHOMED bubnnorexa [IOK €MOH Ha ypOKe COIMAIbHO TaOJIHII, TPOBEICHHE
1.2 HOCTH XMMHYECKHUX 4 https://m.edsoo.ru/7f | 3HaunmMoit nH(MOpPMAIIKEH — | UCCIIEIOBATEILCKOTO

peaxuin

41a636

WHULIMMPOBAHUE €€
00CyX/1eHus, BbICKa3bIBa
HUS y4aIlMMKCSI CBOETO
MHEHUS 110 €€ MTOBOY.

HKCIIEpUMEHTa, pabo
Ta B Napax, WHAUBU
nyalbHas U
bpoHTanbHAs pabo
Ta, paboTa B rpyn
nax.



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

HpI/IBJ'queHI/Ie BHHUMAaHMUA
yyammxcs K 00cyxaaemMoi

DNEeKTPOTUTHYECKAS
p BuGmiorexa LOK | Ha ypoke uudopmartum, I'pynmosas padota,
JTUCCOLIAALIUS. M03HABATECIIbHBIC
1.3 X 8 https://m.edsoo.ru/7f | AKTUBH3AIMK KX ITO3HABA 5
MMUYECKUE PEAKITUN . Urpsl, Oecena
peakil 41a636 TEIBHOU IEATECIBHOCTH, PEL, Aa,
B pacTBOpax JTUCKYCCHSL.
Hroro mo paznery 18
Pa3nen 2. HemeTanjibl ¥ UX COeTUHEHHU ST
becena,
CaMOCTOSITENIbHAs
[IpumeneHne Ha ypoke
paboTa c y4eOHHKOM,
WHTEPAKTUBHBIX (HOPM
paboTa co cxemamu,
paboTHI yuanuxcs:
06 MHTEJJICKTYaIbHbIX UT COCTABIICHHE TAOHIL,
o CTUMYIIH };o ux HOSHI:;Ba HPOBEIEHHE HeCie
XapaKTCPUCTUKA bubmnuoreka IIOK YMpYIom JOBATCIIBCKOTO DKCIIC
TEIbHYI0 MOTUBAIUIO
2.1 XHUMHYECKUX 4 https://m.edsoo.ru/7f yro 8 . puMeHTa, paboTa B
IIKOJIbHUKOB; IPYIIIOBOM
anemeHToB VIIA- 412636 rapax, UHIAMBULYyaJlb
paboTHI WM pabOTHI B A Hast 1 (ppOHTATbHAS
TpymibL. I'anorenbt pax, KOTOpbIE ydar IIKOJIb p
. pabota, paboTa B
HUKOB KOMaHJIHOU paboTe u OVIIIAX
B3aUMOJICHCTBUIO C IPYT'H pYIax.
MU JAETbMH
Obmas WuunuupoBanue u becena, camoTos
XapaKTepUCTHKA bubmiorexa LOK NOJAJEPKKA UCCIIEOBATENBC | TeNbHAs paboTa C
2.2 6 https://m.edsoo.ru/7f .
XUMHYECKUX KOU JIesITeNIb HOCTH IIKOJIb yueOHUKOM, paboTa

3neMeHTOB VIA-

41a636

HUKOB B paMKax

CO CxX€MaMu, COCTaB



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

rpynmnsl. Cepa u eé

pcain3anuu UMW HHIWBU

JIeHne TaOJINIL,

CO€IMHEHUS JyaJIbHBIX U TPYIIOBBIX MIPOBEICHHE HCCIIE
HCCJIEIOBATENbCKUX IIPOEK | JI0BATEIBCKOTO
TOB IKCIIEPUMEHTA, pabo
Ta B Mapax, UHJIUBHU
JyanbHas U GpoH
TajapHas padora,
paboTta B rpynmnax.
Hcnonp3oBanne BocuTa
TEJIbHBIX BO3MOKHOCTEN
CoZIepKaHus y9eOHOTO
Ob6mas KonnexkruBHast
mpeaMeTa depes moa0op
XapaKTEePUCTUKA paboTa, IUCKycCHs,
CMIOCKIX BuGnnorexa [IOK | COOTBETCTBYIOUNX TEKCTOB | Govona yrpa
2.3 STeMeHTOR V A- https://m.edsoo.ru/7f | A 9TCHHUA, 3a1a9 UL «MapadoH 3HaHUI»,
412636 peuienus, npoOJIeM HbIX CaMOCTOATENbHAs
rpymmbl. A3oT, poc CUTYyalui [yt 00cyKaeHuss | padora ¢ yueOHH
(bop ¥ UX coeAMHEHUS B KITACCE: KOM.
[IpumeHeHue Ha ypoke becena,
Obmas WHTEPAaKTUBHBIX (popm CaMOCTOSTENbHAS
XapaKkTCpUCTHKa bubnnorexa IIOK | pa6ors! yuammxcs: unten pabora ¢ y4eOHHKOM,
2.4 XUMHUYECKUX https://m.edsoo.ru/7f | neKTyanbHBIX UTP, CTUMYIIH | paboTa CO CXeMaMH,
anemMeHToB [VA- 412636 PYIOLMX ITO3HABATEIbHYIO COCTaBJICHUE TAOJIHII,
rpyIbL. YIiepoau MOTHUBALIMIO IIKOJIbHUKOB; MIPOBEJICHUE
TPYNIIOBON PabOTHI KK HCCIEeI0BATENbCKOTO



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

KPEMHHU U UX
COCIMHEHUS

paboThI B apax, KOTOpbIE
y4aT IIKOJIbHUKOB KOMaH
JTHOM paboTe U1 B3auMoieic
TBUIO C IPYTUMU JI€THMHU

IKCIICPUMEHTA,
pabora B mapax,
AHAUBUAYAIbHAS U
dbpoHTanBHAS paboTa,
paboTa B rpymnmnax.

Hroro no pazaeny

26
Paznen 3. Metaaabl M UX COeTUHEHUS
YcraHoBIE€HHE TOBEPUTEITH
HBIX OTHOIICHHUN MEXTY
KonnexrtupHas
YUUTEIIEM U €T0 YICHUKAMH, paGoTa, TMCKYCCHS,
CrocoOCT BYIOITUX MTO3UTHB Gecesia, HHTEIIEK
HOMY BOCIIPHSTHIO YUaIlX
OOmmue cBoiicTBa bubmiorexa HOK . 6p 7 o 0 A
MHCS TPEOOBAHUH U MPOCh MIPOBEJICHHUE UCCIIC
3.1 4 https://m.edsoo.ru/7f B p POBCI
MCTaILIOB 412636 YUYHTEIs, TPUBJICUECHHIO nx | AOBATEILCKOro
BHHMaHHS K 00CYyXaaeMoit SKCICPUMCHTA,
Ha ypoke uHbOpMALIH CaMOCTOSITEbHAS
P p ’ pabora c yueOHH
aKTHUBHU3aILlMU UX [T03HABA KOM.
TENBHOU NEATEIbHOCTH
raHu3aIus mredcTBa
Op 1t b Pabora B mapax,
MOTHBHPOBAaHHBIX 5
YpOK —ITyTeIIeCTBHE,
. bubnuortexa [TOK | 9pyAUPOBAaHHBIX Yy4YalluXcs
Baxxuelire MeTaib o PyAHp i CaMOCTOSTEIbHAS
3.2 16 https://m.edsoo.ru/7f | HaA4 HWX HEYCHEBAIOIINMU

1 UX COCANHCHUA

41a636

OJHOKJIaCCHUKaMH, Jaro
mero MIKOJIbHUKaM
COIIMAIbHO 3HAYHMBIN OIIBIT

paboTa ¢ yueOHUKOM



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

COTPYJIHUYECTBA u
B3aMMHOM TTOMOIIIH;
Wroro mo paznery 20
Pazjnen 4. Xumusi v oOKpy:Kawiuas cpeaa
dopmMupoBaHHUE HaBbIKa
MyOJTUYHOTO  BBICTYILICHUS
Bemecrsa u bubnnoreka [IOK | nmepen ayIUTOPUCH, | [onnekTHRHAS
4.1 MaTepuabl B )KU3HUA 2 https://m.edsoo.ru/7f | aprymentupoBams 1 | paora, Gecena,
1€JI0BCKA 41a636 OTCTaMBAaHUS CBOCH TOYKH JCKYCCHS
3peHus;
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO 66
YACOB IIO ITPOTPAMME



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

INOYPOUYHOE IINTAHUPOBAHHUE 9 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrpoabubie | IlpakTuyeckue A p
n/n Bcero u3yyeHusi | oOpa3oBareibHbIE

padoThI padoTbl
pecypchbl

[Teproanueckuii 3aK0H.

1 [Iepnoanueckas cucrtema 1 4.09 bubnuoreka [IOK
XHUMHYECKUX d1eMeHToB J]. U. ' https://m.edsoo.ru/00adb59e
MeuneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHYECKHX DIIEMEHTOB 1 6.09 Bubnmorexa LIOK

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

3 Knaccudukanus 1 HOMeHKIaTypa 1 11.09 bubnuoreka [IOK
HEOpPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBSI3U U TUIIEI 1 13.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
[ToBTOpEHue u yriyoieHne 3HaHUN

5 P T 1 18.09
OCHOBHBIX pa3JIesIoB Kypca 8 kiacca
BxoaHoii KOHTPOJIb
KonTtponeHas padora Nel o teme

6 «IToBTOpeHue n yriyOneHue 3HaHUuH 1 1 20.09
OCHOBHBIX Pa3/IelioB Kypca 8
KJ1accay»



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

Knaccudukaruys XuMU9eCKIX

bu6mmoreka [JOK

7 " 25.09
peaKuuii 1o pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKON
8 eaknuu. IToHsTHE O TOMOTEHHEBIX U 27.09 bubmorexa OK
p ' ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKITUSIX
TTousiTie 0 XUMUYECKOM
aBHOBeCUH. DaKTOPLI, BIUSAIOIINE
9 Ea CKOPOCTH XHMHqu)cxoﬁ CaKIIUN 2.10 bubmorexa [OK
p p ' https://m.edsoo.ru/00adc28c
U TIOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS
10 OKHCIUTEBHO-BOCCTAHOBUTEIILHBIE 410 bubnnoreka [IOK
peakiuu ' https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
11 nucconuanuu. CHIbLHEIE U clla0ble 9.10 bubmiorexa OK
' ' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
12 WonHsle ypaBHEHUS peaKIuil 11.10 bubmmorexa [JOK
P P ' https://m.edsoo.ru/00add448
XHUMHYEeCKHE CBOMCTBA KHUCIOT U
13 OCHOBAHUH B CBETE MPEJACTaBICHUI 16.10 bubmuoreka [IOK
00 3JIEKTPOJIMTUYECKON ' https://m.edsoo.ru/00add5d8
JIMCCOLIMAIINT
XHUMHYECKHE CBOMCTBA COJIEH B
14 CBETE IIPEACTABIEHUN 00 18.10 bubmorexa [OK
P . ' https://m.edsoo.ru/00add8h2
ANEKTPOJUTUYECKOU JUCCOLUALIUN
. bubmuoreka [IOK
15 [Tonsartue o rugponuse cone 23.10 H

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

bu6mmorexa [JOK

16 «Pemenue sKCIIEpUMEHTAIILHBIX 25.10
P https://m.edsoo.ru/00addd12
3a1ad»
O06o01IeHne MaTeprana mo TemMe
17 «QNEeKTPOIUTHYECKAS 611 bubnuoreka [IOK
JUCCOIHAIINS. XUMHUYECKHE ' https://m.edsoo.ru/00addbfa
pEaKIu B PacTBOPax»
KonTponsnas padora Ne2 o teme
18 «QNEKTPOIUTHYECKAS 811 bubnnoreka [IOK
JUCCOITHAIINS. XUMHUYECKHE ' https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO0mmas xapakTeprCcTHKA T'aJIOTCHOB.
19 XuMHYeCKHe CBOIICTBAa Ha IIpUMEpPE 13.11 bubmorexa [OK
PHMEp ' https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopona. ConsHas KHCIIOTa,
20 XI/IMquCIi[H: CgoﬁCTBa MOJIYYEHHE 15.11 bubmorexa OK
’ i ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
21 «[Tonmyyenune coIIHON KUCIIOTHI 20.11 bubmorexa OK
yi . . ’ ' https://m.edsoo.ru/00ade348
u3yueHHe e€ CBOUCTBY
Bebruunciienus mo ypaBHEHUSM
22 XUMHUYECKUX PEAKIUA, €CIIN OQUH 22.11 bubmorera [OK
PCAKIIIH, 8 ' https://m.edsoo.ru/00ade488
13 PEarcHTOB JIaH B U30BITKE
23 OO1as xapakTepuCcTHKA YIIEMEHTOB 2711 bubnunoreka [IOK
VIA-rpymmbl ' https://m.edsoo.ru/00ade64a
24 AnnoTpornHbie MOIU(BHUKALIMH CEPBI. 29 11 bu6nuoreka LIOK

Haxoxnenue cepsl u €€

https://m.edsoo.ru/00ade64a
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COCIMHEHUI B IIPUPOJE.
XHWMHUYECKUE CBOUCTBA CEPBI

CepoBoa0po1, CTpOCHHUE,

25 ¢bu3nvecKre 1 XUMUYECKHe 4.12 Bubmmoreia LIOK
. ' https://m.edsoo.ru/00ade802
CBOICTBA
Oxcuapl cepel. CepHast KUCIIOTA,
26 (1)1/131/1%01(1/11:: " XI/II\IZI/IIICCKI/IG 6.12 Bubnuorexa LIOK
B ' https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMECHCHHE
XUMUYECKUE PEAKIUH, JICKAIINE B
OCHOBE IMPOMBIIIIEHHOTO CrIoco0a

7 MTOJTY4YEHUS] CEPHOU KUCIIOTHI. 111 bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHHE ' https://m.edsoo.ru/00adec8a
OKpY)Karollen cpeibl
COEIMHEHUSIMHU CEPbI

28 Brruncnenune MmaccoBoii 101 13.1 bubnuoreka [IOK
BBIXOJIa TPOJAYKTA PEaKINH ' https://m.edsoo.ru/00adec8a
OO1as XapaKTepUCTUKA DIIEMEHTOB
VA-rpynnel. A3or,

29 aCIpOCTPaHEHUE B IPUPOIE 18.12 Bubmmorexa LIOK
pacupocip PHPOE, ' https://m.edsoo.ru/00adeea6
(buznueckue 1 XuMU4eCcKHe
CBOICTBA
AmMuak, ero usnueckue u

30 XUMUYCCKUE cclls)oﬁCTBa MOJTyYCHUE 20.12 bubmmorexa LIOK

> HOIYA ' https://m.edsoo.ru/00adf004
Y IpUMEHEHHE
IIpaktuyeckas padora Ne 3 o Teme
bu6nmoreka [JOK
31 «[lony4yeHnne ammuaxa, U3ydeHue 25.12

€r0 CBOMCTB»

https://m.edso0.ru/00adf180
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A30THas KUCIOTA, e€ huzndeckue u

bu6mmoreka [JOK

32 XUMHYECKHE CBOICTBA 2712 https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHWSI B KA4eCTBE MUHEPATbHBIX
33 ynoopenuit. Xumudeckoe 10.01 brbamorexa HOK
. https://m.edsoo.ru/00adf518
3arps3HEHHE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
®ochop. Oxeun pocdopa (V) u
34 q)ocgoII))Haﬂ KHCHg)Ta,q()i)I/iI/IE{e():KI/Ie u 15.01 brmmorexa [TOK
. https://m.edsoo.ru/00adf68a
XAUMUYECKHE CBOWMCTBA, MOyICHHUE
Ucnonb3oBanue pocdaTtos B
35 KauyecTBE MUHEPATBHBIX yI0OpEHUIA. 17.01 bubnuoreka [IOK
3arpsi3HeHUE IPUPOAHOUN CpeIbl https://m.edsoo.ru/00adfc20
bocharamu
Vrnepon, pacrpocTpaHeHUE B
36 npnpf))ne, z)mnieclee " 22.01 Bubmmorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxcunel yriepoaa, ux pusndeckue
Y XUMHUYECKUE CBOMCTBA.
37 DKOJOTUYECKHE MPOOIIEMBI, 24.01 bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKCHJIOM YTJIepOJia
(Iv)
N bubnuoreka [IOK
38 VYroJibHAs KUCHOTA U €€ CONU 29.01 htts://m.edsoo.ru/00ae006¢
IIpakTtuyeckas pa6ora Ne 4 o reme
39 "[lomy4eHne yriaekucioro rasa. 3101 bu6nuoreka LIOK

KagecTBeHHast peakuus Ha
KkapOoHaT-HOH"

https://m.edso0.ru/00ae027e
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[TepBoHauanbHBIE TOHATHUS 00

40 OpPraHMYECKUX BEIIECTBAX KaK O 5.02 Bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIepoaa
41 Kpemuuii u ero coequHeHUS 7.02 bubmorexa [OK
https://m.edsoo.ru/00ae080a
[IpakTuueckast padota Ne 5.

42 Pemrenne sxcnepumMeHTanbHbIX 12.02 bubnuoreka [IOK
3a1a4 no reme «Baxneimue https://m.edsoo.ru/00ae0bf2
HEMETAJUTbl U UX COCTMHECHUSI
O6001eHne MaTepuaa 1o Teme

43 «BaxHennme HeMeTaJITbl U KX 14.02
COCTMHEHUS
KonTtponsnas padota Ne3 mo teme
44 «Baxuenmme HeMeTaIbl U UX 19.02 Bubnmorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6muras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —

45 METaJIJI0B. MeTaimndeckas CBSI3b U 26.02 bubmuoreka [IOK
METaJUNIMYECKass KpUCTaJUTMYECKast https://m.edsoo.ru/00ae103e
pewmérka. Gu3nyeckre CBOMCTBA
METaJJIOB
XUMUYECKUE CBOMCTBA METAIIIOB.

46 DNEeKTPOXUMHUYECKUH P 28.02 Bubmmorexa LIOK
HATIpAKEHTH METAILIOB https://m.edsoo.ru/00ae1156
OO11re cnocoObl MOTy4eHus
MetaiioB. CriiaBel. Beraucnenus

bu6nmoreka [JOK
47 10 YPaBHEHUSAM XUMHUYECKHUX 5.03

peaxiui, eciii OJJUH U3 PEarcHTOB
COJIEP’KUT IIPUMECH

https://m.edso0.ru/00ael1156
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bubmuoreka [IOK

48 I1 7.
OITHE O KOPPOSHI METAIIO 03 https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
49 12.
[enotrbre MeTaite! 03 https://m.edsoo.ru/00ae14b2
50 OKcubl ¥ TUAPOKCUIBI HATPUS U 14.03 bubnuoreka [IOK
Kajus ' https://m.edso0.ru/00ae14b2
51 [ler0uHO3EMENTBHBIE METATUIBI — 19.03 bubnuoteka [IOK
KaJIBIUA U MarHui ' https://m.edsoo.ru/00ae15e8
52 Baxueiimme coe qUHESHHS KaIbIHs 21.03 bubmorexa [OK
& A ' https://m.edsoo.ru/00ael15e8
53 O606I{16HI/I6 M CUCTEMATH3aLUS 50
3HAHHH
JKEcTkoCTh BOJIBI M CITIOCOOBI €€ bubnuoreka [IOK
54 4.04
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktrueckas padota Ne 6 o Teme
55 "YKEcTKOoCTh BOIBI U METOBI €€ 9.04 bubmorexa [OK
" ' https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [JOK
56 An 5 11.04
FOMHHIH https://m.edsoo.ru/00aelc64
57 AmMdoTepHbIe CBOKCTBA OKCHIA U 16.04 bubnuoreka [IOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
58 XK .
ee30 18.04 https://m.edsoo.ru/00ae1d86
Okcunpl, TMAPOKCUABI U COTTU bu6nmoreka [JOK
59 23.04
xenesa (II) u xxeneza (I1I) https://m.edsoo.ru/00ae35e6
60 O06o01IeHre U CUCTEMaTH3 AL 25 04

3HAHUN
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61

[Ipaktuyeckas padora Ne 7.
Pemrenne sxcniepuMeHTanbHbIX
3a1a4 1o reme «Baxueimme
METaJJIbl U UX COETUHEHUSD)

30.04

bubmuoreka [IOK
https://m.edso0.ru/00ae3de8

62

Boruncnenus no ypaBHeHUsIM
XMUMHMUYECKUX peaklni, eclii OJIUH
13 pEareHToB J1aH B U30BITKE WU
COJIEPKUT IpUMecH. Boruncnenus
MaccoBOM JI0JIM BBIXO/Ia MPOJTyKTa
peaxiu

7.05

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

63

O00011IeH1E U CHCTEMATU3ALIMS
3HAHWI

14.05

64

KonTtponsnas padota Ne4 mo teme
«Baxuenime MeTaibl 1 UX
COEIMHEHUS

16.05

65

BemiectBa u marepuasl B
MMOBCEIHEBHOM »KU3HH YEI0OBEKA

21.05

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

66

O6o0maromuii ypox 3a Kypc 9
KJacca

23.03

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

66
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

VYuebnuk: «Xumus. 9 kinace» st o01ieodpazoBaTenbHbIX yupexaennii .E.
Pynsutnca n @.I'. ®enpamana — M.: [Ipocsemenue, 2019.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

UHTEPHET

bubmoreka [{OK https://m.edsoo.ru/00ae3f50  bubnmoreka [1OK https://m.edsoo.ru/00ae4270

_ bubmmoteka [{OK https://m.edsoo.ru/00ae3de8 bubmmortexa [1OK https://m.edsoo.ru/00ae1d86

_bubmmorexa [{OK https://m.edsoo.ru/00ael4b2  bubnumoreka [{OK https://m.edsoo.ru/00ael1156
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IIpunoxenue Nel

JIMCT KOPPEKIIUUN
Ypokn, koTopble TPeOyIOT KOPPeKUHH Ypoku, coaeprkalye KOppeKIuIo
Hara | Ne Tema ypoka IIpuyuna | /lara Tema ypoka ®opMa KoppeKIHHT
ypo- KOppeKuun (o0bennHeHHeE TEM,
Ka CaMOoCTOSAITEeIbHOE

u3y4yeHue + KOHT-
posibHasi padoTa u
T.IL)













	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

