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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHIEIMIUU MPENoAaBaHus y4eOHOTo IpeiMeTa « XUMHUH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Oa€T MOPEACTaBICHUE O IEJAX, OOIIeld CTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTro
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE peAMETHOE CoJIepKaHueE,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaMm IMPOrpamMMbl MO XUMHUHU, ONPENENAECT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHMS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenesieT BO3MOXKHOCTA TIpeaMera  JUis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKke TpeOOBaHUM K
pe3yabTaraM o0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHMHH CIY)KUT OCHOBOM JUisi (OPMHpPOBAHUS MHPOBO33PECHHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUAIBLHOM EIUHCTBE MHPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPrEeTHYSCKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  yuyeOHOW  JIesITeIhHOCTH,
AKCTIIEPUMEHTAJIHBIX M HCCJIENIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3JIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIa/ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0O0IIIET0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX TOHSITHI
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHUs MPOTrpaMMbI MO XUMUU Cc(POopMUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE T€OPETUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

TeopeTnduecknue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OAMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMM OOBSCHEHUS W TPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOM NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HAay4YHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyKaromuil MUpy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX



3HaHUU — BaXHEUIIUX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS IPU HW3YYEHUH BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHH B YYEOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEI0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— ¢opMUpOBaHHE HWHTEIUICKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHHE
oOyJaromuxcss K CaMOCTOSITENIbHOM IO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MeToJlaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OMbITa Pa3HOOOPA3HON NEATENTLHOCTH, MO3HAHHMS W CAMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHUBEPCAIbHOE 3HAYECHHUE ISt
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHATBHOM W €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHUH OOBACHATH M OLICHUBATH SIBJICHUS
OKpPYXAaIOLEro MHpA, MCIHOJIb3Ys 3HAHUS W ONBIT, NOJIyYEHHBIC NPH H3YYECHHUU
XUMHM, TPUMEHATh UX TpPU pEUIeHHMH NpoOJieM B TOBCEIHEBHON JXU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y O0OyyaroummMxcs T'yMaHUCTHUECKUX OTHOILUEHH,
NOHMMAaHHS LEHHOCTH XUMHYECKUX 3HAaHUM JJi1 BBIPAOOTKH SKOJOTHYECKH
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(Uiisi U HAMPABIECHHOCTH JaJbHEHILIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX M M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CioXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHHs. Knaccudukanuys
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
¢bu3nyeckux CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHUE CIOCOOOB PAa3JCJICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HAOJIOJIGCHUWE W  ONHCaHUE  Pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
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cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucimopoma. CrocoObI
NOJIYYEHHUs] KUCIopoAa B JabOpaTOpud W IPOMBINUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacelleHHbIe M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. ®dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHusl TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUAOB), HaOIIOIeHNE O00pa3I0OB BELIECTB
KOJIMYECTBOM 1 MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBIIEHUE PACTBOPOB C  ONPENEIEHHOU
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MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJEIOBAHUE OO0pa3sLOB HEOPraHWYECKHX BEIIECTB pa3/IMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaIU3aluu, MOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaJIa JAPYTMM M3 PacTBOpa COJIU, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aromMoB. XUMHYECKASl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONEpUOAHAas  (OPMBI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli H
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuiui IKcnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropeHue, peakliMy pa3IoKeHUsI, COEUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
NOHATUH, TaK Y TOHITHM, SIBISIOIMUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TOHATH: HAyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: wmarepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKuX peakluuid Mo pa3auyHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
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BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW PEAKUUH U IOJIOKEHUE XHMHYECKOrO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON ~ PEaKIIUH. CocraBiieHue  ypaBHEHUIl
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaklUMid €  HUCHOJB30BAaHMEM  METOJa
AJIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, annoHbpl. MexaHu3M JIUCCOLMALMM BEUIECTB C Pa3IMYHBIMM BHJIAMU
XxuMHUYecKol cBs3u. CteneHs nuccounannu. CuibHbIE U C1a0bIe 3JIEKTPOIUTHI.

Peakuuu- noHHOTO OOMEHa. Y c0BUs MPOTEKAHUSI peaKLuii HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYEeCKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACMCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE DSIEKTPOINPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAIOB), [POBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
CosnsiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PU3MYecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
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XUMUYEeCKrue CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3nUeckne ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepel M €€ COCOUHEHHN B MpHUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHs. A30T, PacCHpOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHue U npuMenenue. Conu aMMOHMS,
ux GU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHSA B KAauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeabl COSANHEHUSMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KucaoTa u €€ coiu, uX PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noisyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITECKOM
XO34MCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTH WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOJax — U UX
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poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoelMHEeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzge kpemuus (IV) u kpemHueBoil kucinote. CHIMKaTBl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIH30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJOTBhI, HW3Y4YCHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HAOJIOJeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoiydyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3MOKHO UCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aFCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE M H3yUCHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTaUIMYecKas  peme€Tka.  DIEKTPOXUMHUYECKUH  pAall
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTayuioB. OO0rmue
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cocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
cocoObl 3alThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenounble MeTambl: NoNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHUE B MIPUPO/IE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUIIBI HAaTpusd W Kauud. [IpuMeHeHue WIeNIOYHBIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
UX aTOMOB, HaXOXJeHue B npupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U Kanpuud. Baxseilmme coeauHeHUs KainbUus (OKCHUO, THUIPOKCHA, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnmroMHuHMIL: TI0JI0KeHME B [leproaudyeckoil cucTeMe XMMUYECKUX 2JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMma, HaxOXKICHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA altOMHHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
AITFOMUHUSL.

Kenezo: nonoxenne B Ilepuoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
M. MenaeneeBa, CTpOCHHE aroma, HaxoXaeHHEe B mpupone. dusmyeckne u
XUMHYCCKHE CBOMCTBA jkese3a. OKCHIbI, TUAPOKCUIBI U conr xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBaMM, H3Y4YEHHE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJECUCTBUS OKCHJA
KaJIbLIUg W HATpUsl C BOJOM (BO3MOKHO HCIIOJB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCA TOPEHMS JKEIe3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUIEOMATEpPHUANIOB), NPHU3HAKOB  MPOTEKaHUs
KAUECTBEHHBIX PEAKIMl Ha MOHbI: MarHusi, KaJbLMs, aJIIOMUHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaidus M Kainbluusd (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB MIPOKCHIA aTOMUHUS
Y TUIPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxxneimnme
METaJUIbl U UX COCAMHEHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaxX U OTPABICHUSX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus Beuiects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYUIIECTBJISICTCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJUYHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATBHBIE
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBICE TMOPOJHI,
M0JIE3HBIE UCKOIAEMbI€, TOIIMBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW [EATEIHbHOCTH TMPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TOCTYIIKM CBOMX TOBAPHUILECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATypoOil, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAaMH HUHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3/10POBbA:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pPE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYaJIbHON TPAEKTOPUH MPOJOJIKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O0e3zomacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ 0€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00AJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTeHd MX pelIeHHUs MOCPEACTBOM METOJ0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PyKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, cucTeMa, MPOIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
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WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU
HAyYHOW KapTHHE MHpA, M YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIECIBHBIX (JAaKTOB M SBJICHHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUi,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHITh B TIPOIECCE TIO3HAHWUSA TOHATHS (MIPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TIO3HABATENIbHBIX 33J1ad, C YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd U TPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJIYIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTHMYECKH OLIEHWBATh MPOTHUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU NOUCKE U OTOOpE
uH(OpMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7a4 ONPEe/ICIEHHOTO TUIA, MPUOOPETEHUE ONBITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEICTaBIATh  MOJYYEHHBIE  pEe3yJbTaThl  IO3HABATENIbHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHMsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MPH  PEIICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIacCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBIATh MU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (eaepaibHOM pabouelt MmporpamMmon,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUSsX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHUYECKHX ITOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEHICHUS, PEaKUUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTalb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBS3b, HOH, KATMOH, aHWOH, PAacTBOp, MAaccoBas JOJS BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

e ICTIOJb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJECHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX,
CTENEHb  OKHCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh IOHUMAHUE MEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXeHus B lleproanueckoin cucreme,
3aKOHOB COXPAHEHUS MACChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3jaudaTh I[OHATHUS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymnma)y, Mansie u
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OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

o KJTaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUA B
Pa3IUYHBIX YCIOBUSX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCOBYIO [IOJIO0 BElIECTBA B pPacTBOpPE, MPOBOAUTH pPacuéThl MO
YPaBHEHUIO XUMHUYECKOUN pEeaKlInH;

e IPUMEHATh OCHOBHBIE ONEPALIMN MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICIOBATh MpaBUJIaAM TOJIb30BAHUS XUMUYECKON MOCYA0U U J1a00paTOpPHBIM
o0opy/ioBaHMEM, a TakXe IMpaBwiaM oOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 W COOUPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U MPOBOJUTH XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IIeJIOYEeH U KHUCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPAHXK U JPYTHUE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX [MOHATHI: XUMUYECKU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MNPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
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OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTUYECKAS] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE U  BOCCTAaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEeaKIHUH, MPEACTbHO JIONMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMMHMUYECKHUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee 4YUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MaJblX NEPUOJIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);
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e XapaKTEepPU30BaTh (OMHCHIBATh) OOMMKE M CHEUPUISCKAE XHUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKAas OIMHCAHUE
npUMepaMu MOJIEKYJISAPHBIX W HOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIii;

e COCTaBJISAATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIUAIIMU KUCIIOT, 1IeI04Yei
U COJIeH, OJHBIC U COKPAIIEHHBIC YPaBHEHUsI PEaKIuii HOHHOTO OOMEHa,
YpaBHEHHUS peaKlui, MOITBEPXKIAIONINX CYIIECTBOBAHHWE T'€HETUYECKOM
CBSI3M MEXJ1y BEUIECTBAMHU PA3IMYHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

« IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHX TMPEBpPALICHUN B pa3IMYHbIX
yCIIOBUSIX;

¢ BBIYHUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHUECKON peaKInu;

e COOJIIOJIaTh MIPABHJIA IOJIB30BAHUS XUMUYECKOW MOCYI0M U J1abopaTOPHBIM
o0OpyllOBaHUEM, a TakKe IpaBUja OOpalleHUs C BELIECTBAMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHIO W COOMPAHMIO Ta3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKHCIIOTO rasa);

* IPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAaU€CTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pAcHO3HaBaTh OMNBITHBIM IMYyTEM XJIOpPHA-, OPOMMI-, HOAMNI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIE ONEPALlUN MBICIUTEIbHONW JESTEIbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMaTHU3allUul0, BBISABJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKHX PEaKIfil, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSI —
HaOJII0/IeHNE, U3MEpPEHHEe, MOJEITUPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHoBaHMe KouunvecTBO BocnurarebHbII KOMIIOHEHT
JaekTpoHHble (UU(poBbHIE)
Ne i/ pa31eJioB U TEM JacoB
o0pa3oBaTe/ibHbIE PecypcChl
IporpaMmmsbl Bceero
[ToOy>k1eHue MKOIHLHUKOB COOJIFOIaTh HA YPOKE
OOIIETIPUHATHIE HOPMBI TIOBEICHMUSI, IPABUJIA
OOIICHUS CO CTAPITUMHU (YIUTEISIMH) U
XuMus — BaKHas m P (v )
CBEpCTHUKaMU (IIKOJIbHUKAMM ), IPUHITUTIBI
11 00J1aCTh €CTECTBO3HAHMS 5 bubmuoreka [JOK % _ ( ), TIPHHLY
- . €0HOM JUCHMIUIMHBI M1 CaMOOPTraHU3alu1
Y IPaKTUYECKOU https://m.edso0.ru/7f41837c ya et p 1,
coryiacHo YcTaBa 1ikoJibl, [IpaBuiiam
JIeATEIIbHOCTH YEJIOBEKA
BHYTPEHHETO PACIOPSAIKA LIKOJIBI.
BxitoueHue B ypok UTPOBBIX IPOLEAYP, KOTOPbIE
MIOMOTAIOT MOJJEPKATh MOTUBALIMIO AETEH K
MOJIYYEHUIO 3HAaHUH, HAJTAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIICHUH B KjIacce,
Lo Belmecrsa i XEMHYECKHE 5 Bu6mmotexa LIOK MMOMOTAIOT YCTAaHOBJICHUIO TOOpOKeIaTeIbHOM
' peaxun https://m.edso0.ru/7f41837c aTMOC(hEPEI BO BpeMs ypoKa.
NuannuupoBanne n noaaeprka
HCCIIEIOBATENILCKON JIEATEIIbHOCTH IITKOJLHUKOB
B paMKax peaiu3alliyi UMW UHIUBUIYAJIbHBIX U
IPYIIOBBIX UCCIEA0BATEIbCKUX TPOEKTOB
Hroro no pazneny 20
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21 Bosznyx. Kucnopog. 6 bubmuoreka [JOK [TpumeHeHne Ha YPOKE HHTEPAKTUBHBIX (OpM
[TonsiTne 06 okcumax https://m.edsoo.ru/7f41837c paboTHI yUaluxcs: MHTEJUICKTYaIbHbBIX UTP,
59 Bonopon.Ilousarue o 8 bubmnorexa LIOK BUKTOPHHbI, TECTHPOBAHHUE, KCHCHI,

' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c CTUMYJIMPYIOIINX ITO3HABATEJIBHYIO MOTHBALIUIO
IIKOJIbHUKOB; TUCKYCCHI, KOTOPBIC JAIOT
y4YaImMcs BO3MOYKHOCTD TPUOOPECTH OTIBIT

, Bozia. PacTsopsi. BuGmiorexa LIOK BEJICHUS KOHCTPYKTUBHOTO JIMAJIOTa; FPYIIIOBOM

3 [TonsiTrie 06 OCHOBaHUAX > https://m.edsoo.ru/7f41837c PaOTBI il PadOTHI B N1pax, KOTOPbIE yHaT
IIKOJIbHUKOB KOMaH/JIHOU paboTe u
B3aUMOJICUCTBUIO C JPYTUMU JCTHMHU.
Opranmzanus medcTBa MOTUBHPOBAHHBIX H

OCHOBHBIC KIACCHI SPYAUPOBAHHBIX YUAIIUXCS HAJl UX
24 HEOpTaHHYECKHX 11 BH6J?H0TGK3 LHOK HEYCIIEBAIOIIMMU OJHOKIACCHUKAMM, JAOLIErO
coeHHenuil https:/m.edsoo0.ru/7f41837c MIKOJIBHUKAM COIIMAJIBbHO 3HAYUMBII OIBIT
COTPYAHUYECTBA M B3aUMHOU ITOMOIIIH.

Hroro mo pazueny 30
Hcnonb3oBaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH CoJiep KaHusl yueOHOTO IpeIMeTa

Ileprogueckuii 3aK0H 1 4yepes3 IEMOHCTPALMIO JIETSIM TPUMEPOB
Heproauyeckas cucrema Bu6mmotexa LIOK OTBETCTBEHHOT0, T'PAYKJTAHCKOT'O MOBEACHNUS,
31 XUMHACCIIX SJICMEHTOB ! https://m.edso0.ru/7f41837c MPOABIICHHS 4ENOBEKOMIO0NS 1
A. . Menneneesa. JO0OPOCEePACYHOCTH, Yepe3 moa0op
Crpoenne aroma COOTBETCTBYIOLIMX TEKCTOB VISl YTEHUS, 3a1a4
JUISL pELIEHHUs], KEWCOB U IUCKYCCUH.
3.2 Xumuueckas CBs3b. 8 bubmuoreka [JOK [TpumeHneHne Ha YpOKe HHTEPAKTUBHBIX (HOpM
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OKHUCITUTENBHO-
BOCCTAaHOBUTEJbHBIE
peakuu

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

https://m.edsoo0.ru/7f41837¢c

15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
3 bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
68

paboThI yUalMxcsi: UHTEIUIEKTYaJIbHBIX UTD,
BUKTOPHHBI, TECTUPOBAHNE KEUCHI,
CTUMYJIMPYIOUIMX [T0O3HABATEIIBHYIO
MOTHBALMIO IIKOJIBHUKOB; IUCKYCCHI1, OIIBITA
BEJICHUS KOHCTPYKTHUBHOIO JUAJIOTA;
IpyIIOBON pabOTH WK pabOTHI B Mapax,
KOMaH/1e

[TpuMeHeHMEe Ha ypOKE MUHTEPAKTUBHBIX (GOpM
paloThI yyaIuxcsi: CTUMYJIHUPYIOLINX
IMMO3HAaBATCIbHYO MOTHBALIUIO HIKOJIbHUKOB,
III/ICKyCCI/Iﬁ, OIlbITa BCACHUSA KOHCTPYKTHUBHOI'O
JIMaJIora; rpynnoBoi paboThl WK paboThl B
napax, KoMaHJe.

Opranunzanus medcTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX YUaIIMXCS HAJ UX
HEYCIIEBAIOIINUMHU OTHOKIACCHUKAaMHU, JAIOLIETO
LIKOJIBHUKAM COLIMAJIBHO 3HAYUMBIi OIIBIT
COTPYIHUYECTBA U B3aMMHOM MTOMOIIY.

24



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

9 KVIACC

Ne
n/n

11

1.2

13

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

[ToBTOpEHUE U
yriyosieHue 3HaHU!
OCHOBHBIX pa3/IeioB Kypca
8 kiacca

OcHoBHbIE
3aKOHOMEPHOCTHU
XUMUYECKHUX PEaKLnn

DNEeKTpOIUTHYECKAS
JUCCOLUALUS.
XHUMHUYECKUE PEAKIINHN B
pacTBOpax

KoaunuectBo
YacoB

Bcero

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

BocnurareanHbIi
KOMIIOHEHT

[ToOy>kaeHune MKOJIBHUKOB COOIIOAATh Ha
ypOKe OOLIeNPUHSThIE HOPMbI IOBEJICHHUS,
MpaBuiIa OOLICHHUS CO CTAPIIUMHU
(yuuTensiMu) U CBEpCTHUKAMU
(IIKOJIBHUKAMHU ), IPUHLIMIIBI Y4eOHOM

AUCHUIITIMHBI U CaMOOpTraHru3aluu, COrjlaCHO

YcraBa IIKOJIBI, HpaBI/IJ'IaM BHYTPCHHCTO
pacnopsaKa MIKOJIbI.

NunnumnpoBanue U nogaepxka
HCCIEI0BATCILCKON JIEATCIEHOCTH
IIIKOJIBHUKOB B paMKax peanmamm UMHN
I/IHI[I/IBI/II[yaJ'II)HI)IX n prrIHOBI)IX
HCCIIE0BATENIbCKUX MPOEKTOB, TTOMOTAeT
MPUOOPECTH HABBIK CAMOCTOSITETHHOTO
pElIeHUs TEOPETUIECKON MPOOIEMBI,
odopmIiieHHs COOCTBEHHBIX UCH, HABBIK
YBaXXUTEIBHOTO OTHOLIEHUS K UY>KUM
uaesm, ohopMICHHBIM B paboTax APYrux
WcCcea0BaTeNel, HaBbIK ITyOJIMYHOTO
BBICTYIUICHHUS TIEpE]] Ay TUTOPHUEH,
apryMEHTHPOBAHUS U OTCTAMBAHUs CBOSH
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TOYKH 3PEHUS.

Hroro mo pazueny 17
Bxutouenue B ypok UTPOBBIX ITPOLIEYP,
KOTOPBbIE MTOMOTAIOT MOJAEP>KaTh MOTHUBALIUIO
OO6u1ast XxapakTepucTUKa B JIETEH K MOJTYYEHHIO 3HAHUI, HATA)KUBAHUIO
nomroreka [JOK
21 XUMHUYCCKHUX 3TIEMEHTOB 4 hitps://m.edsoo.ru/7f41  TO3UTHBHBIX MEKIHYHOCTHBIX OTHOIIIEHUI B
VIIA-rpynmst. 2636 KJIacCe, IOMOTAT YCTaHOBJICHUIO
I'ajorensr o no0porkenaTeIbHON aTMoc(epbl BO BpeMs
ypOKa.
OO6m1as xapakTepucTuKa Opranuzanus medcTBa MOTUBHPOBAHHBIX H
XHMUYECKHX DJIEMCHTOB Enbmiorexa OK 3PYAUPOBAHHBIX yUaIuxcs Ha HX
2.2 . 6 https://m.edsoo.ru/7f41
VIA-rpynmel. Cepa u e€ 2636 HEYCIEBAIOIIMMU OJTHOKJIACCHUKAMHU,
COCIMHCHUS JIAfOILETO MIKOJIbHUKAM COILIMAIbLHO
O611ast XapaKTePHUCTHKA 3HQUUMBIA  OMNBIT  COTPYJAHHMYECTBA U
XUMHYECKHX DJIEMEHTOB bubmmnoreka [IOK B3aHMHOM TIOMOIIIH.
2.3 VA-rpynmsl. A30T, 7 https://m.edsoo.ru/7f41
docdop u ux a636
COCIMHCHUS
Opranu3zanus megcrsa MOTUBUPOBAHHBIX U
OO0m1as xapakTepucTUKa SPYAUPOBAHHBIX YUAIIUXCS HAJ X
XUMHYECKUX DJIEMEHTOB Bubnuoteka ]_[OK HEYCIEBAOINMH OJHOKJIACCHUKAMU,
2.4 IVA-rpynmel. Yraepon 8 https://m.edsoo.ru/7f41 = HgaroIero MKOJLHUKAM COIIHAILHO

Y KPEMHUU U UX
COCIMHECHUSA

a636

3HAYUMBI OIIBIT COTPYAHUYECTBA U
B3aWMHOU TOMOIIIH.
Hcnonp3oBaHne BOCOUTATENBHBIX
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BO3MOKHOCTEH cosiepKaHus yueOHOTO
MpeaMeTa yepe3 IEMOHCTPAIUIO IEeTSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO
TIOBEICHHSI, TIPOSIBIICHUS YEIIOBEKOIIOOMS 1
T00pOCepICIHOCTH, Yepe3 000
COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHHUS,
3aJa4 JIIsl pEIIeHUs, KeHCOB U JIUCKYCCHUH.

HUroro o

3.1

0 pazuery

OO01ue cBOHCTBA
METAJUIOB

25

bubmuoreka [JOK
https://m.edsoo.ru/7f41

a636

3.2

Bakneiinme MeTayuibl U
UX COSTUHEHUS

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a636

[IpuMeHeHMe Ha ypOKe MHTEPAKTUBHBIX (OpPM
paloThI yJalMXCsl: MHTEJJIEKTYAJIbHBIX U
«YMHUKH U YMHHUILIBI», BUKTOPHHBI,
TECTUPOBAHUE KEHCBI, CTUMYJIUPYIOIIUX
[I03HABATEIbHYI0 MOTUBAIINIO IKOJbHUKOB;
JUCKYCCHU, KOTOpBIE JA0T ydalluMcs
BO3MOYKHOCTb IIPUOOPECTH ONBIT BEJCHUS
KOHCTPYKTUBHOTI'O IMAJIOTa; TPYIIIOBOM
paboThI UK paboThI B apax, KOTOPbIE y4aT
LIKOJIbHUKOB KOMaHHOH paboTe u
B3aUMOJIEHCTBUIO C IPYTUMU JIE€TBMHU.

HUtoro o

4.1

0 paznery

BemectBa u MaTcpHraJibl
B )XM3HHU YCJIOBCKA

20

but6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

[IpumeHeHMe Ha ypOKE HHTEPAKTUBHBIX
(opM paboTHl yHaluxcs, CTUMYIHPYIOIIUX
MO03HABATEIbHYI0 MOTHBAIIMIO IKOJIHLHUKOB,
KOTOpBIE JAIOT yYalllUMCsl BO3MOKHOCTh
IPUOOPECTHU OMBIT BEACHUS
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Hroro no pazneny

KOHCTPYKTHUBHOI'O JIMAJIOTa.

PesepBHOE Bpemst

bubmuoreka [JOK
https://m.edsoo0.ru/7f41

a636

Hcnonp30BaHne BOCIUTATEIBHBIX
BO3MOKHOCTEH cosiepKaHus yueOHOTO
peaMeTa yepes IEMOHCTPALIIO IETSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEICHHSI, IPOSIBIICHUS YEJIIOBEKOIOOMS U
T00pOCEPICYHOCTH, Yepe3 000
COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHHUS,
3a/1a4 Ui pelieHus, KeHCOB U JUCKYCCHUM.

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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