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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMma 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus COCTaBlieHAa HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa30oBaTEIbHOM MpPOTrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHIICIIUU MPETOAaBaHus y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepannm.

[IporpaMMa 10 XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYy4YaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJIEpKAHUE, MPeyCMaTPUBAET pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM MPOrpaMMbl 10 XUMHH, OMPeesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COJACP)KAHMs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaOIUXCsl, OMPEACIIIeT BO3MOXKHOCTH TIPEMETa JIIst
peanuzanuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHsSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a TakyKe TPeOOBaHMI K pe3yIbTaTaM 00y4eHUS XUMHUH
HA YpOBHE 1eJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESITSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIEOHOTO COJICPIKaAHUS.

3HaHME XUMUU CIYKUT OCHOBOM il POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIETOCs, €To
MPEACTABJICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUSA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOI 1 SKOJIOTHYECKON 06€30M1acHOCTH, TPOOIIEM 3/IpPaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 0011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKHX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAaMOCTOSITETbHOM  yuyeOHOW  JeSATEIBHOCTH,  OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI 1E€IOCTHOTO
B3IJIAJIa Ha E€IUHCTBO TMPUPOABI U  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM  JTalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOLTHXCS,;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEJIOBEKY, BHOCHT CBOW BKIAJ B DJKOJIOTHYECKOE OOpa3oBaHUE
o0yyJaronuxcs.

JlanHple HampaBieHHUs B OOyYEHUH XUMHH OO0ECIIEUMBAIOTCS CIEeNU(UKON COIepKaHUSI
y4eOHOTO TpeIMeTa, KOTOPBIN SIBJISETCS TENarorMYeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKN XMMHUHU Ha ONPEJEIEHHOM dTarle € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUsS OPHEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTraHHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHHs TIpOrpaMMBbl 10 XUMHUU C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. CojepkaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe ITH CHCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO IMPUHIUIY IOCIEAOBATEIbHOIO Pa3BUTUS 3HAHHWH Ha OCHOBE
TEOPETHUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMsI O CTPOEHMM aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBIEHUN 00 2JEKTPOIUTHUECKOM TUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJYyYEHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAHUIO U METO/IaM I103HaHus B Hayke. M3yueHnue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JacTU COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOU JEATENIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKka HayKu, B
PUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUU BELECTB U XUMUYECKUX pEaKluil, B
bopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPAaBUJI O€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPETN TaKKue LeH, KaK:

— ¢opMHpOBaHNE HMHTEIUIEKTYAJIILHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJICHHOCTh OOy4YEHUS] Ha CHUCTEMAaTHYeCKOoe TMpHUOOIIeHHEe OOydYalomuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

—o0ecrieueHue yCIOBHUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO O0O0Yy4YaroIMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHbIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBaHue 001mel PYHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX IpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— ¢opmMupoBaHue y 00yJaromuXcs 'yMaHUCTUUYECKUX OTHOIIEHUH, MOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 3I0POBbsl M OKPYXKAIOUIEW MPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALMU K 00y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaPaBJICHHOCTHU JajbHENUIero 00yueHus.

OO61iee yuCIO 4acoB, OTBENEHHBIX JAJISl MU3YyYEHHUS] XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA



8 KJIACC

ITepBoHayajbHBIC XHMHYCCKHE NIOHATHS

IIpeamer xumuu. Ponb XMMHUM B KM3HM 4YellOBeKa. XUMHUS B CUCTEME HayK. Tena u
BeniecrBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3IIEMEHTbl. CHMBOJIBI XUMHUYECKHX DJIEMECHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas Qopmyna. BaneHTHOCTP aTOMOB  XMMMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COEMHCHHH.

KosmmuectBo BemecrBa. Mosb. Moisipuas macca. B3anMoOCBsI3bp KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSINHEHHH.

®u3nyeckue M XUMUYECKHE SIBICHHSA. XUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JabOpaTOpHH U MpUEMaMH
oOparteHuss ¢ 1a0opaTOpHbIM 00OpPYIOBAHHUEM, HM3YYE€HUE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) U XUMHUECKUX (TOpEeHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOMN) SIBJICHUH, HaOIIIOICHHE
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau menu (II), m3yuenuwe crnoco6oB
paslieNieHus CMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHUE OUYUCTKU IOBApEHHOW COJM, HAOJIOJEHUE U ONUCAHHE
pe3yNbTaTOB IPOBEIEHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2/eMEHT M IIPOCTOE BEIIECTBO.
HaxoxieHnure Kucnopoja B Ipupoje, GU3Hueckue 1 XUMUIECKUEe CBOMCTBA (PEAKIIUN TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMblluieHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJIa.

TeroBoil 3PQexT XUMHUYECKOW peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, HK30- U
DHAOTEPMUYECKUE peaKUUHU. TONIMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXd, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpoctoe BemecTBo. HaxoskneHue Boxopoaa B IPUPOIE,
duznyecKkne 1 XuMHUYECKHe CBONCTBA, IPUMEHEHHE, ClIOCOObI oyueHus. Kucnorsl u comnu.

MonsipHblii 00BEM ra30B. Pacu€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceiuennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NpHPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B Hpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHBIe) U HeconeoOpasyromue. Homenkmarypa
oKcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIOB. [losyueHne okcumos.



OcHoBanmsi. Knaccudukanus OCHOBaHWN: WIETOYHM ¥ HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznueckne W XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkinarypa coneii. dusnueckue U XUMUYECKHE CBoWcTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpE/ICIICHUE COACPKaHUs KUCIOpOa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacrno3HaBaHME M M3yYEHHE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHUE C
o0Opa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
M3Yy4YEeHHUE CBOWMCTB BojAOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJICOMATEPUAIOB), HAOIIOICHHE 00PA3I[OB BEIIECTB KOJTHMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEHIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalulaMH (HaTpueM M KajbIlMeM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHWYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMH,
peakuMii HeWTpaiau3aluuy, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOI'O
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIBHBIX 3a/]a4 110 TeMe «Baxuelime
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKY KIACCU(PUKALUN XUMUUECKUX 2IIeMEHTOB. [oHSATHE O TpyMIax CXOAHBIX
9JIEMEHTOB (ILEJIOYHBbIE U IIE€JIOYHO3EMENbHbIE METaUlbl, TaJOreHbl, WHEPTHbIE TIa3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUX JJIEMEHTOB /I
U. MenneneeBa. KopoTtkonepuoanas u niauHHONepuoaHas ¢opmbl [lepuoandeckoil cUCTEMBbI
xumuueckux aneMmeHtoB JI. WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKHI CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB atoMHbIX snuep. MW3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leprnonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA [0 €ro IMOJOXKEHUIO B
ITepuoanueckoit cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ileproguueckoil CUCTEMBI XMMHUECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIN U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoliecchl okucIeHHs
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHre OOpaslloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOACWUCTBUE THIPOKCHIA
[IMHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yell, MPOBEIEHUE OIBbITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mestcnpeomemnuwie ceasu



Peanmu3zanus MeXNpeIMETHBIX CBS3€H MPU M3YYCHUU XUMHUU B § KJacce OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, runoresa, TeOpus, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(pUKauUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpEHHNe, MOJIENb, SIBJICHUE.

Odusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUI, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, IJIEKTPUUYECKUN 3apsl, BELIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHBIE MOPOJbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKkusi

[lepuognueckuii 3akoH. [lepuoanueckas cucrTemMa XHUMHUYECKUX dJeMeHTOB [l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
9JIEMEHTOB TMEPBBIX TPEX MEPHOJOB, KalWs, KalblUd U HUX COCIUHEHUN B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUABl XHUMHUYECKON CBSI3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PpEmETKH W BHJIAa XUMHUYECKOU
CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYCCKUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COCTUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYeCKHX peakUuid MO pa3iuyHbIM MpHU3HAKaM ([0 YHCITY U COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HM3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonste 0 ckopocTH xuMH4Yeckod peakuuu. IloHsTHE 00 OOpaTHMMBIX U HEOOPATHUMBIX
XUMHUECKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, JJIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3M€KTPOTUTHUECKON AUCCOLUAIIMH. DJIEKTPOJIUTHI U HEAIEKTPoIuThl. KaTtnonsl,
QHUOHBI. MexaHu3M JHMCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHMUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuiuu nonHoro oOMeHa. YcOBUSI MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa, MOJIHBIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
OpeCTaBIeHUH 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIEeCTB —
METAIJIOB M HeMeTauioB (rpadgura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAA HATPHUS),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AUCCOLMALUT



KHCJIOT, IIeno4yed M cosneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUACO MaTepHalioB), IPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TMPHU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIbBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (ropeHue, peakiuuu pasjoXkKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtauibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJEHCTBHE € MeTaulaMH, HeMeTaJlJIaMH,
mienoyamu).  XusopoBopopod. ConsiHasi KMCIOTa, XUMHYECKHE CBOWCTBA, IIOJIyYEHUE,
npuMeHeHue. JleficTBre XJiopa ¥ XJI0pOBOIOPOa Ha OPraHu3M 4esioBeka. Baxuelme xsiopuabt
U MX HaXO0X/ICHUE B IIPUPO/IE.

OO6mas xapaktepuctuka dmemMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOSHUST aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne U (pU3MUYECKHE CBOWMCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XHUMHUUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE U XUMHUYECKHE CBOICTBa
(oOme Kak MpPENCTaBHTENS Kiacca KHUCIOT W crenuduueckue). XUMHYECKHEe pPEeaKIuy,
Jekallde B OCHOBE HPOMBIIIICHHOTO croco0a MosiydyeHus: cepHoil KucinoTsl. Ilpumenenue
cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOTHI, KAUeCTBEHHAS peaknus Ha cynbpaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUIl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PEOTBPALICHHUS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHUs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEcCKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GuU3n4ecKue 1 XMMUIECKHIE
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THAs KHUCIIOTa, €€ MOJydeHHeE,
¢dusnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKPYKAIoLIe Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOJOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XMMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alIOTPOMHbIE MOIUPUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, GuzndecKkue U XuMUIecKrue cBoicTBa. AncopOuns. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yraepona, UX GpU3UUEcKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHEe U MPUMEHEHHe. JKOJIOTHYeCcKHe mpoliieMbl, CBsi3aHHbIe ¢ okcuaoM yraeposa (1V),
TUNoTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekt. YronpHas Kuciora u eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBa, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
MPOMBIIIJICHHOCTH U CEIThCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHMYECKHX BEIIEeCTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, JTaH, OTHJEH, AaleTWICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). I[IpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX NepepabOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOIOTHYECKU BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHHMYECKUX COCTMHEHUH.



Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM KkucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. [IpoOrembl
0€30MacCHOr0 UCNOJIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJCHHE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHanoB), HaOIOJeHHe mpolecca OOyriauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, N3yUYeHHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOU
KHUCIIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAONIOJIeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOXHO HMCIIOJB30BaHUE BUCOMATEPHAIIOB), 0Opa3amMu a30THBIX U (GOCPOPHBIX YI0OPEHUH,
[OJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYeHHE NPU3HAKOB HX
IPOTEKaHUs, B3aHMMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANIMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojaydeHne, COOMpaHue, paclio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX MPOTEKAHMS, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJ1ad 10 Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajliibl M MX COeJUHEHUS

OOmass xapakTepUCTUKa XUMUYECKHUX DJEMEHTOB — METajUIOB Ha OCHOBAaHMHM HX
nonoxkenus B [lepuonnueckon cucreme xumuueckux 3neMeHToB [. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamidueckass CBsI3b M METAJUIMYECKas KpHUCTAJIMYECKas
pemérka. DIEeKTPOXUMHUYECKUM psl HanpsokeHu MertamuioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoObl moayyeHust MetamioB. [loHsATHEe 0 KOPPO3MM METaNJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNE B [leproanyeckoil cuCTeEMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenzeneeBa, CTpOEHHE MX aTOMOB, HaXOXAcHHUE B mpupoae. Pusmdyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[[{eroyHO3eMeENbHBIE METAUIBl MAarHUW W KalbLUi: moJokeHue B Ilepuonnueckon
cucreMe xumuueckux dnemeHToB . WM. MenneneeBa, cTpoeHue HMX aTOMOB, HAXO0XICHUE B
npupozae. PU3NYEeCKUe U XMMHUYECKHE CBOMCTBA MarHus U Kaiblusd. BaxkHelmme coearuHEHUs
KaJblMs (OKCUI, THIPOKCHU, CON). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMEHTOB /I
W. MenzeneeBa, CTpoeHHE aToMa, HaxoOXKJIeHHE B npupone. Pusznueckue U XUMHUYECKUE
CBOMCTBa amtoMUHUS. AMGDOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHYECKHX dJIeMEHTOB /I
W. MengeneeBa, CTpo€HHE aTOMa, HaxOXKJIE€HHE B npupone. Puznueckne M XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu bl u conu xkenesa (1) u xenesa (III), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METaJIOB M CIUIaBOB, MX (PU3MYECKMMU CBONCTBaMH,
U3yueHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMAaTEpPHAlOB),



0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIBLUS U HATPUs ¢ BOAOH (BO3MOXHO MCIOJIb30BAHUE
BUJICOMaTEpHUAaJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B
KHCIOpOoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KajablUs, AIIOMUHUS, LKUHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LIMHKA, PELIEHHE SKCIEPUMEHTAIbHBIX 3aja4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa u mMarepuainsl B IOBCEIHEBHOM KU3HM YelloBeKa. be3onmacHoe MCnosib30BaHUE
BEIIECTB M XMUMHMYECKMX peakuuii B ObiTy. IlepBas momomrs Npu XUMHUECKHX OXKOTax H
OTPABJICHUSIX.

XHMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpenbl (MpeaeapHas 10nycTuMas KOHIIEHTpaus
BemecTs, ganee — [1J1K). Poyib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmnbwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€d MPU M3YYEHUU XUMUHU B 9 Kiacce OCylIeCTBISAETCS
4yepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHH,
SABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHbIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONIOJCHNUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJOTHSI, MAaTEPHAIIBI.

®u3nka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMUYECKasi pEmETKa, CIUIaBbl, (U3UYECKHUE BEIHMUUHBI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dKocHcTeMa, MHHEpAIbHBIC YHIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rtumpocdhepa, MHHEpATbI, TOPHBIE TOPOIBI, IOJIE3HBIE
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIE PE3YNbTaThl OCBOCHHSI TPOTPAMMBI OCHOBHOTO 0OIIero 0Opa3oBaHHUS
JIOCTUTAIOTCS B X0/ie 00Y4YeHHs] XUMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHbHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCHUCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIaMU M HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT TIPOIIECCaM CaMOITO3HAHHSI, CAMOPA3BUTHS M COIIMATM3AINN 00yYarOIIUXCS.

JIMdHOCTHBIE pPe3yNnbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PAaCHIMpPEHHE OIbITa JCATEIbHOCTH Ha e&
OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HaYYHOMY
HACIIe/INI0, TIOHUMAHHS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGpOpMAIMEll O MepeoBhIX JOCTHIKEHHUSIX U OTKPBITHIX



MHUPOBOW M OTEUECTBEHHOM XUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMIX 00 YCTpOWCTBE
MHpa ¥ OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IpPEJCTAaBICHUS O COLMAIbHBIX HOPMAax M MpPaBUIaX MEKIMYHOCTHBIX OTHOILEHHH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSTELHOCTH MPHU BBITOJHEHUM Y4eOHBIX, TIO3HABATEILHBIX 3a/1a4, BBIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX ITPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIM B Ipoliecce 3TOM y4eOHOM JIesTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEd C MO3ULMHM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS OCJIEICTBUM IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  IPEJICTaBICHUS O  BEUIECTBE UM  XUMHUYECKOH  peakluH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKM M COCTABIIAIOLIME OCHOBY JJIs
NOHMMAaHMUS  CYIIHOCTM HAayyHOHW KapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NMPUPOJBI, B3aUMOCBA3SIX YeJOBEKa C NPUPOAHON Cpeod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA IOJIYYEHHE HOBBIX 3HAHUM IO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJII0laeMbIX IPOLIECCOB U SIBICHUM, ITO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPBhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JIUTEpaTypOd, NOCTYHMHBIMU TEXHHUYECKHMMM CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOYYEHHIO U TO3HAHHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, MIPOCKTHON M HCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTPEOJICHHUSI aJKOTrOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IacHOCTU HpU OOpallleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY U peajbHOMN
YKU3HU;

5) TpyaoBoro BocnuTaHusi:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO Npodeccuil U Tpyaa pa3InyHOro poja, yBaKeHUE K
TpyAy W pe3yibTaTaM TPYIOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU
IPOJOJDKEHU 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHol mpodeccunoHaTIbHON NeATeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6) IK0JIOrH4Y€eCKOT0 BOCIUTAHUS:

HKOJIOTHUECKH I1eJIecO00pa3HOoe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHHE 1IEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEllleCTBaMH,
a TaK)KE B CUTYALUAX, YIPOXKAIOIINX 30POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4daemble MPU HM3YYEHUH XUMHUH, JJIs pEeHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW IPUPOIHON CPEIOi, ISl TIOBBIIEHNS YPOBHS dKOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TNI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MPOoOJieM U MyTed MX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI



B cocraBe merampeaMETHBIX PE3YNIbTATOB BBIICISIOT 3HAYMMbIE s (popMHpOBaHUs
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOPHS, MPUHIMI, THIOTe3a, (akT, cucTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIE, PETyJSTUBHBIC), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

ba3oBble Jlornyeckue AeicTBUA:

YMEHHUSI UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX TMOHSTHH (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONB30BATh MOHATUS ISl OOBSICHEHUS
OTIICNbHBIX (DAKTOB W SIBJICHWW, BBIOMPATH OCHOBAHUS WM KPUTEPHH I KJIACCH(PUKAITUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAaKIUM, YCTAaHABIMBATH IPUUMHHO-CIEICTBEHHbIE CBS3U
MEXIYy 00BEKTaMU U3YUCHHUsI, CTPOUTH JJIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIC,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIOUYCHUS;

yMEHHUE MPUMEHATHh B IMPOLIECCE MO3HAHUS MOHATHA (IIPEAMETHBIE U METANpeIMETHHIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMHUUYECKHI 3HAK (CHMBOJI DJIEMEHTA),
xumudeckas ¢GopMylia M ypaBHEHHUE XUMHUYECKOH pEakiuu — TMpPU pPEIIeHud YydeOHO-
MO3HABATENIBHBIX 3a/la4, C Y4YETOM OTUX MOJEIBHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHUYECKHX PEAKIINH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICACTBCHHBIC CBSI3H U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHUE HCIO0JIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaY€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKkkK€ B KayecTBE OCHOBBI UId (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYK/ICHHII;

pUOOpETEHNE OMbITa IO IUIAHWPOBAHMIO, OPraHMU3AMM M IMPOBEJCHHUIO YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JI0OM MPOLECcca, CAMOCTOATEIBHO POTHO3UPOBATh €ro
pe3ynbTat, (opMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BbIOWpaTh, aHATM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALINIO PA3IUYHBIX BUOB
1 (GOpM IPECTABICHHUS, TOJIyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-IONYJIsIpHAsl IUTEpaTypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHBbIE TOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3IMYHbIe METOJbI U 3aIPOCHI TIPU MOUCKE U 0TOOpe MHOpMAIHH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJIsl BBITIOJHEHUS YY€OHBIX M TIO3HABATEIbHBIX 3a/1a4
OmpeAeNéHHOr0 THIA, MPUOOPETeHHWE OMbITa B OOJACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHM, OBJIA/ICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIH30BAHUS PA3TMIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOUPATH ONTUMAIBbHYIO (OpMy MpeacTaBIeHUs
uH(pOpMallil ¥ WIUTIOCTPUPOBATh peIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JIuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCIOJb30BaTh M aHAIMW3MPOBATh B IpoOllecce y4EOHOM M HCCIIE0BATEIbCKOM
JEeSTEIbHOCTH HH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CETBCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPebl.



KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ e CTBHUS:

YMEHUSl 3aJaBaTh BONPOCHI (B Xoxae nuaimora W (WIM) JUCKYCCHH) TIO CYILIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBATH CBOM MPEAJOKEHUS OTHOCUTEIHHO BBIOJHEHUS
NPE/IOKEHHOH 3a/1a4H;

YMEHHSI TIPEJICTABIIATH IMOJTYYCHHBIE PE3yIbTaThl MO3HABATEIIHBHON JCSITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIOJHEHHS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOpHOM PAadOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);

yYMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIHHOU U
UCCIICIOBATEIBCKON JICATEIIBHOCTU TPU PEIICHHH BO3HHUKAKOIIMX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIAaCOBaHMS MO3UIUN (00CYXIeHUS, OOMEH MHECHHSIMH, «MO3T'OBBIE
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBEPCAIbHbIE YUeOHbIE HeiiCTBHS:

YMEHHE CaMOCTOSITEIIBHO ONPEACNATh eI ACATSIbHOCTH, TUIAHUPOBATh, OCYIICCTBIISATH,
KOHTPOJIMPOBATh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOK JICSATEIBHOCTh, BBHIOMpATh
HanOonee HS(QeKTHBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX W IO3HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISATh MM KOPPEKTHUPOBATH MPEIJIOKECHHBIH AITOPUTM JCUCTBUI HpH
BBINIOJTHCHUM 3aJaHUi € y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUSIX, OLICHUBATh COOTBETCTBHE IOJYYCHHOIO pe3yJibTaTa 3asBICHHOMN eI,
yYMEHHE MCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTBI, IIPEIIaraeMble B YCIOBUH 331aHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHIO 0053aTEIBHOIO COJAEpIKaHMs,
YCTQHOBJICHHOTO JaHHOM (exnepanbHON pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMEeTHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO TOJTYYEHUI0 HOBOIO 3HAHHUA, €ro
MHTEPIIPETAUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlLIHSX.

K koHiy oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUM:
pPacKpbIBaThb CMBICII OCHOBHBIX XMMHWYECKUX TOHATUN: aTOM, MOJEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAas M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHas
Macca, MaccoBasl JI0JII XMMHUYECKOrOo 3JIEMEHTAa B COEJUHEHHH, MOJIIPHBIA OOBEM, OKCHU[,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
pcaknus, KJ'IaCCI/I(i)I/IKaHI/IH peaxunﬁ: pe€akuuu COCAUHCHHA, PCAKIUU PA3JIOKCHUA, PCAKIUN
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIoBOi 3P eKT peakuuu,
A7Ip0O aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSIpHAs KOBAJECHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIIEHTpAIHs) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHNN;



UCTIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS (OpPMYN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEaKIUii;

OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OMHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMpPENEIEHHOMY Kiaccy
COEMHEHUH 1o GopMysaM, BU XMMUYECKOHN CBSI3U (KOBAJICHTHAs U MOHHAS) B HEOPTaHUYECKUX
COC/IMHEHUSX;

packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. . MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
[Teproaunueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HHUsI, 3aKOHAa ABOraipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jiNyaTh MOHITHS «TJIaBHAs MoArpymnmna (A-rpynmna)» u «modboynas noarpymnmna (b-
rpyIMIa)», Majble 1 0OJbIINe IePUO/Ibl, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B TaOIUIIE
«lepuoguueckas cucrema xumuyeckux osnemeHToB [[. WM. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PAaCHpPEIeIICHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIIPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKHAE PEAKIIUU
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIIMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME IpPUMEpaMU  MOJEKYJISPHBIX  YPaBHEHHUW  COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIHO MAacChbl BEUIECTB, MAcCCOBYIO JIOJIO
XUMHUYECKOIO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEILIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIH;

IPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON 1E€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTeMAaTH3alINIO0, KIACCU(UKAIUIO, BBISIBICHHUE MPUUYNHHO-CIEICTBEHHBIX CBS3el
— JJIS U3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKUX PEAKIHUI, €CTECTBEHHO-HAayYHbIE METOJIbI
MO3HAHUS — HaONIOJIeHWEe, W3MEpEHUE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peallbHbli U
MBICJICHHBIN );

cJIeZIoBaTh MpaBWIaM MOJIb30BAHUS XUMHUYECKOH Mocynoi u 1abopaTopHbM 000pyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpalllEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposla M KHCIOpOJia), NMPUTOTOBICHUIO PAcCTBOPOB C OINpEAENEHHOW MaccoBOl JoJeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHMHUYECKHE ODKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0O UWHIUKATOPOB (JTaKMyc,
denondranzent, METUIOPAHXK U APYTHe).

K xoHmy oOydeHus B9 KJacce npeiMETHbIE Pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUM: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJIEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHUS, XMMHMYECKas pEeakius, XUMHUYecKas CBs3b,
TETIOBON PPEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTaju3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMS,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METANINYecKas), KpUCTAIIIMUECcKas
pemérka, KOppOo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW pEaKIHH, MpeneabHO
nomyctumast koHueHntpauus [1/IK Bemectsa;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATDH 3TH MOHATHUS IIPU
OINKCAaHHUHM BEIIECTB U UX NPEBPAILECHUN;

UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJIHMKY MJJISi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAILIMUECKasi) B HEOPTaHUYECKIX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M 1E€MOHCTpUPOBaTH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoi cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «1o0oyHast
noarpynna (b-rpymnma)y», maneie u OoibIIMe NEpUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOpHIE
UMEIOTCA B MEPUOAMYECKON TaOiMIEe, C YUCIOBBIMH XapaKTEPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YuCIo JIEKTPOHOB M pacpeesieHue uxX
IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHMH B Ipelenax MajiblX INEpHUOJOB U IJIaBHBIX MOArPYHI C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY H(PQeKTy, o
M3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M CcHeUu(UUYECKHe XMMHUYECKHE CBOMCTBAa MPOCTBIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, 1EJI0YeH U COJIEH, ITOJIHBIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO0 OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPKIAIOLINX
CYILLIECTBOBaHHE FEHETUUECKOM CBSI3U MEXK/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIINi;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOCHMS, BOZMOKHOCTH IIPOTEKAHUSA
XUMHUYECKHUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BEILIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOiroaaTh MpaBuiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBujia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH 1O BBITOJHEHHIO
7a00pAaTOPHBIX XUMHYECKHX OINBITOB MO IOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHUI-, MOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  MOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEeMaTU3aINIO0, BBISIBJICHNE MPUUYUHHO-CIEJCTBEHHBIX CBS3€d — I U3y4YeHHS
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).



TEMATHYECKOE INIAHUPOBAHUE

8 KUIACC
Ne ||HammeHoBaHuUe pa3esioB U TEM IPOrPaMMBI Konuuecto|DnekTpoHnsie (LHPPOBLIC)
/1 4acoB 00pa3oBaTesbHbIE PECyPCHI

Bcero

‘Pasueﬂ 1. [lepBoHayaibHbIE XUMUYECKHUE TOHATHUS

1.1|Xumus — BaxkHas 00JacTh CCTECTBO3HAHUS H 5 bubnuoreka LHOK
NPAKTHYECKOHN ESITEbHOCTH YETI0BEKa https://m.edsoo0.ru/7f41837
C
1.2|BemecTBa 1 XUMUYECKHE PEAKIIUN 15 bubnuoreka HOK
https://m.edsoo.ru/7f41837
c
‘I/ITOFO o pas3zeiny H 20 H

‘Pa3)1e.11 2. BaxxHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

I

2.1||Bo3nyx. Kucnopon. Ilonarue 06 okcumax 6 bubnuoreka HOK
https://m.edsoo.ru/7f41837¢||
2.2||Bomopon. IToHsiTHE O KHCIOTaX U COJIAX 8 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c||
2.3|Bona. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 bubnuoreka HOK
https://m.edsoo.ru/7f41837c||
2.4||OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COeTMHEHUN 11 bubnuoreka [MOK
https://m.edsoo.ru/7f41837¢||
Hroro 1o pasneny H 30 H

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucreMa XUMHYECKUX djieMeHTOB /1.

. MenjgeiieeBa. Crtpoenune aromoB. XuMH4eckasa  CBfA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEIbHbIE PEAKIIUU |
3.1|[lepuoanueckuii 3akoH u Ilepuonmueckas 7 bubnuoreka [MOK
cucreMa XuMudeckux odmemenrto  JI. W https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma |
3.2 || XuMuueckas CBSI3b. OKuCIUTEIbHO- 8 bubnuoreka HOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c||
Utoro no pazneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c||
PesepBHOE Bpems 3 bubnmoreka LIOK
https://m.edsoo.ru/7f41837c||
OBILEE KOJIMYECTBO YACOB 1o 68
I[TPOI'PAMME
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9 KJIACC

Ne
/o

HaumeHoBaHue pa3fiesioB U TEM IIPOrPaMMBbL

KommuectBo
qaCcOB

Bcero

OnekTpoHHbIe (IH(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

‘Pasueﬂ 1. BemecTBO 1 XUMHYECKHE PeaKIUN

1.1|[ToBTOpeHue u yriiyOJIeHHE 3HAHWKA OCHOBHBIX 5 bubnuoTeka LHOK
pasjiesnioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2||OcHOBHBIE =~ 3aKOHOMEPHOCTH  XHMHYECKUX 4 bubnuoTeka LHOK
peaxiuii https://m.edsoo.ru/7f41a636
1.3||DnexkTponuTraeckas JTUCCOITHAITHS. 8 bubnuoteka HOK
XHMMHYECKUE PEaKIMK B PaCTBOPax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazeny H 17 H ‘
‘Pa3)1e.11 2. HemeTa/u1bl M MX COeHHEHHUS ‘H
2.1||0O6mas XapaKTEPUCTUKA XUMHUYECKHUX 4 bubnuoreka HOK
aemeHTOB VIIA-rpynmsl. ["amoreHs https://m.edsoo.ru/7f41a636 ||
2.2||O06mmas XapaKTEePUCTUKA XUMHUYECKUX 6 bubnuoreka HOK
anemeHTOB VIA-rpynmbl. Cepa u e€ coeTuHeHMsI https://m.edsoo.ru/7f41a636 ||
2.3||O0mmas XapaKTEePUCTUKA XUMHUYECKUX 7 bubnuoreka HOK
anemMeHToB VA-rpynmbl. A3ot, dochop u ux https://m.edsoo.ru/7f41a636
COCIIMHCHUS |
2.4|0O6mas XapaKTepUCTHKA XUMHYECKHUX 8 bubnuoreka HOK
sneMeHTOB [VA-rpymnmel. Yriaepoa v KpeMHUE U https://m.edsoo.ru/7f41a636
WX COeIMHEHUS I
‘I/ITOFO 0 pa3jerny H 25 H ‘
‘Pas)le.n 3. MeTaJuIbl M MX COEHHEHHS ‘H
3.1||O6mue cBolicTBa METAJIIIOB 4 bubnuoteka HOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxkHelire MeTaaIbl M KX COCTHHEHUS 16 bubnuoreka HOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pa3jery H 20 H ‘
‘Pa3ne.11 4. XuMus M OKpyxamomas cpeaa m
4.1|BemiecTBa 1 MaTepyaibl B )KHU3HU YeIOBEKa 3 bubnunoreka LHOK
https://m.edsoo.ru/7f41a636 ||
‘I/ITOFO 0 pasaeny H 3 H ‘
PesepBHOE Bpemst 3 bubnmnoreka HOK
https://m.edsoo.ru/7f41a636 ||
OBIIEE KOJIMYECTBO YACOB o 68

I[TPOTPAMME
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INPUJIOKEHUE

K padoyeii nporpamme
yueOHOro npeamera « XuMHUsD)
JUtst oO0yJaromuxcs 8 -9 kiaccos

BocnurareabHbIii MOTEHUHAJ NIPpeAMeTa « XHMHS» peajiu3yercs yepes:

YCTQHOBJICHUE JOBEPUTEIbHBIX OTHOIICHUH MEXKIY YUYHUTEIEM W €ro Y4YCHHKaMH,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPUSITHIO y4YalIUMHCS TpeOOBaHMM W Mpochb0O yduTens,
NPUBJICYCHUIO WX BHHUMaHUsA K 00CyXkJaeMoil Ha ypoke HWH(OpMAalU{, AKTUBU3AIMHU HUX
IMO3HABATCIILHOM JCSITCIIbHOCTH,

noOyK/IeHUE IIKOJIBHUKOB COOMIOAAaTh Ha YPOKE OOIIENpPUHATHIE HOPMbI IOBEACHU,
IpaBwiia OOLIEHUS CO CTAapUIMMM (YUMTEISIMU) U CBEPCTHUKAMM (ILKOJIbHUKAMH), TPUHIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aLIH;

IIPUBJICYCHUE BHUMAHUS IIKOJbHUKOB K LICHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YPOKax
SIBIICHHUI, OpraHu3aIus uX paboThl ¢ TOTyYaeMOi Ha YpOKe COIMAIBHO 3HAYMMOM HH(OopMaIen
- UHULUMPOBAHUE €€ OOCYXJIEHUs, BhICKAa3bIBAaHMs YYAIIMMUCSA CBOETO MHEHHS IO €€ MOBO.Y,
BbIPa0OTKH CBOET0O K HEl OTHOILIEHUS

JEMOHCTPALMIO  JETAM IPUMEPOB  OTBETCTBEHHOI'O, TPaKIaHCKOIO ITOBEICHUSA,
IPOSIBJIIEHUS] YEJIOBEKOIIOOUS U J0OpOCEpIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHUSI, 3a/1a4 JUUIsl peIIeHUs], TPOOJIIEMHBIX CUTYallui A1l 00CYKIEHUS B KJIacce;

MIPUMEHEHUE Ha YpPOKE MHTEPAKTUBHBIX (POpPM pabOThl y4alllUXCs: MHTEIIEKTYaTbHBIX
UTp, CTUMYJIHMPYIOIIUX [TO3HABATEIBHYI0 MOTHUBALUIO IIKOJIBLHUKOB; AUCKYCCHM, KOTOPBIE JAOT
y4Yalmcs BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO AMAOra; rpyHrnoBOMH
paboTbl winm pabOThl B TMapax, KOTOpble Y4aT LIKOJbHUKOB KOMAaHIHOH paboTe u
B3aUMOJICVCTBUIO C JPYTUMU JETbMU;

BKJIFOYEHUE B YPOK HUIPOBBIX IPOLELYP, KOTOPHIE IMOMOTAKT MOJAAECPKATh MOTHUBALIMIO
JETe K TOJY4YEHHMIO 3HAHUWM, HaJaKMBAHWIO ITO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHUN B
KJ1acce, TOMOTaloT YCTaHOBIIEHUIO TOOpoXkKenaTeabHOU aTMochephl BO BpeMsl YpOKa;

VHULIMMPOBAHUE H TMOAJEPKKA HCCIEHOBATEIBCKON JEATENBHOCTH IIKOJIBHUKOB B
paMKax peaJn3aluyd UMU UHIAUBUILYAIBHBIX U IPYIIIOBBIX HCCIEAOBATENIBCKUX IPOEKTOB, 4YTO
JacT  UIKOJIbHUKaM  BO3MOXKHOCTh NPUOOPECTH  HAaBBIK  CaMOCTOSITENILHOTO — pEIICHHUS
TEOPETUYECKON MPOOJIEMBbl, HaBbIK T'€HEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK
YBQXHUTEIBHOTO OTHOIIEHUS K YYyXHUM uAesM, oQopMIeHHbIM B paldoTax JIpyrux
UcclieioBaTesei, HaBbIK IMyOJMYHOTO BBICTYIJICHUS Tepes ayAuTOpUel, apryMeHTHPOBAaHUS U
OTCTauBaHUs CBOECH TOYKH 3PEHUS;

UCIIOJIb30BaHWE METOAMYECKUX MartepuanoB Bcepoccuiickoro mnpoekta «OTKpBIThIE
ypoku»  (OHJANH-ypOKM [UIi IIKOJBHUKOB, MpPHUYPOUYEHHBIE K TOCYJapCTBEHHBIM U



HallMOHANBHBIM Tpa3faHukaMm Poccuiickoit ®enepanyu, MNaMATHBIM JaTaM M COOBITHUSIM
POCCHUICKON NUCTOPUH U KYJIBTYpPHI);

IMPOBCACHUC MTPEAMETHBIX HEACIIb

INPUJIOKEHUE

K padoyeii nporpamme
yueOHOro npeamera « XuMushH)
JUTst oOy4Jaromuxcs 8 -9 kimaccoB

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus: 8-i kiacc: 0a30BBI YpPOBEHb: y4eOHHK; 5-¢ M3AaHue, mnepepaboTaHHoe, 8 Kiacc/
INa6puensu O.C., OctpoymoB WN.I'., CnaakoB C.A. AkiumonepHoe oOmiecTBO «M3m1arenbcTBo
«IIpocBemenune»

* Xumus: 9-i krmacc: 06a30BBI YpOBEHb: y4yeOHHK; 5-¢ M3AaHue, mnepepadoranHoe, 9 kiacc/
INa6puensu O.C., OctpoymoB W.I'., CnaakoB C.A. AkmmonepHoe oOmiecTBO «M3marenbcTBo
«[IpocBemenue»

METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

I"a6puensn, O. C. Meronunueckoe nocodue k yueouuky O. C. ['abpuensna «Xumusy». 8 kiacc /
O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

I"a6puensn, O. C. Metonunueckoe nocodue k yueouuky O. C. ['abpuensna «Xumus». 9 kimace /
O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU HHTEPHET
bubmuoteka [{OK https://m.edsoo.ru/ff0d210c

bubnuoteka [{OK https://m.edsoo.ru/00adb59e

https://resh.edu.ru/subject/29/8/

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



