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[IporpaMmMa 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUS COCTABIIEHA HAa OCHOBE
TpeOOBaHM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBanus, mpenacraBieHHbIXx B @I'OC OOO, a Ttakke Ha ocHOBe (enepanbHOl paboueit
MPOrpaMMbl BOCIIUTAHUS U C YUETOM KOHIICMIMU MPEnoJiaBaHusl yueOHOro mpeamera «XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit @enepanu.

[IporpaMmma mo xumuu Ja€T NpPEACTaBICHHE O LENsAX, oOmIei cTpaTteruu oO0y4YeHus,
BOCIIUTAHUS W PA3BUTUS OOYYAIOLIUMXCS CPEICTBAMH Y4YeOHOro TMpeAMeTa, YCTaHABIMBAET
o0s3aTeNnpHOE MPEIMETHOE COJIep’KaHue, MpPeayCcMaTpUBAaeT pacipelielieHHe ero Mo Kiaccam u
CTPYKTYpPUPOBaAHHUE MO pa3jeiaM U TeMaM MPOTrpaMMBbI 0 XUMUH, ONPEACIIIeT KOJIUYECTBEHHBIE U
KAYECTBEHHBIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEeMYIO IOCJIEeI0BaTEIbHOCTh HU3YUYCHHS
XUMHUHM C YY9ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH y4eOHOro mporiecca,
BO3PACTHBIX 0COOEHHOCTEH 00YYaroIIUXCs, ONpeAessieT BO3MOKHOCTH MpeAMeTa Uil peaan3alnuu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHONW NpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHus, a TaKkKe TPeOOBaHUM K pe3ysibTaTaM 00yueHUsl XUMHH Ha YPOBHE
nene M3y4deHHs] TMpEeAMEeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHON ACSITEILHOCTU
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COAepKAHUSI.

3HaHHE XUMHH CIY)KUT OCHOBOW JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHUSI O00YYaIOMIErocs, ero
MPEJICTABICHUI O MAaTepHAbHOM EIMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POopMHUpyeMble XUMUEH
MIPEACTABJICHHUS O B3aMMOIIPEBPAIICHUSAX SHEPTUU U 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX
pelieHuss TI00albHBIX MpoOJeM  YCTOMYMBOrO  pa3BUTHUA  YEJIOBEYECTBA —  CBHIPHEBOIA,
SHEPreTHYSCKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pear3aliid BO3MOKHOCTEU JUISI CaMOpPa3BUTHS W (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Iei U (yHKIIMOHAIBHONU IPaMOTHOCTH;

BHOCUT BKJIJ] B (DOPMHUPOBAHHE MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEW 00ydarouuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOM  y4yeOHOW  JEeSTeNbHOCTH,  OKCIIEPUMEHTAIbHBIX U
UCCIICIOBATEIILCKUX ~yYMCHUW, HEOOXOJUMBIX Kak B IOBCEAHCBHOW IKWU3HHM, TaK W B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYIHOTO MBIILUICHUS, 3aKIaIBIBAET OCHOBBI IIEJIOCTHOTO B3TJIS/IA
Ha €MHCTBO PUPOJIBI u YeNoBeKa, SBIIAETCS OTBETCTBEHHBIM 3TaroM
B (pOpMUpOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUarOIINXCS;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJI/l B 9KOJOTUUECKOE 00pa3oBaHUE O0yUarOIINXCS.

JlanHple HampaBieHHs B OOYYeHMHM XHUMHU OOECTIEYMBAIOTCS CHEeUU(UKON CcoaepKaHus
y4eOHOT0 TpeaMeTa, KOTOPHIMA SIBISETCA MEJAaroruyeckyd aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOiMt
HayKU XMMUU Ha ONpeeIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS. CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MTOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa cojaepKaHHUs TPOrpaMMbl MO XHUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa k e€ um3ydenuro. CojepkaHHWE CKIIQJBIBACTCS U3 CHUCTEMbl TMOHSATHH O XUMHUYECKOM
AIIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH 0 XUMUYEeCcKOi peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHWU30BaHbl MO TMPHUHIUITY IOCIEAOBATEIBHOTO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKHX
MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeACcTaBiICHUN 00 AIEKTPOTUTHUECKON AUCCOIMAIINH BEMIECTB B paCTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIUPHUYECKH TOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHS K JAPYTrOMY, BBITIOTHSIS
GyHKIIMA OOBSICHEHUSI M NMPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYEHUSI U3y4aeMbIX BEILIECTB.



OcBoeHue MporpaMMbl 10 XHUMHH CIIOCOOCTBYeT (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOM COCTAaBIISIIOIIECH HAyYHOHW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOLICHUS K Hay4YHOMY 3HAaHHUIO U METOJAM IO3HAaHMs B Hayke. M3ydyeHune xumun
MPOUCXOJUT C MPUBJICUCHUEM 3HAHUIN U3 paHee M3YUYECHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» U «DU3uKa. 7 KIace.

[Tpu mM3ydyeHHH XMMHUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JEATEIbHOCTU YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada ydeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaXHEHIIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX
MOJIO)KEHUH, JOCTYNMHBIX 00O00IIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKd, B
IPUOOIIEHNN K HAYyYHBIM METOJaM MO3HAHUS NPU U3YyYEHUM BEIIECTB U XMMUYECKUX peakuui, B
bopMUPOBAaHUM W PA3BUTHUHM [IO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHUU B y4eOHO-
MIO3HABATEILHOM M Yy4eOHO-HCCIeI0BATENbCKON JESATEIbHOCTH, OCBOSHHH IPaBMJI OE€30M1acHOTO
oOpallieHus ¢ BElIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[lpy wm3yuyeHHMM XMMHHM Ha YPOBHE OCHOBHOTO 0OmIIero oOpa3oBaHUs Ba)KHOE 3HAYCHHE
MPUOOPEN TaKKe LEH, KaK:

—(opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JMYHOCTH, TOTOBOM K camMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MIPHHATHUIO PEIICHUH, CIOCOOHON alalTHPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

—HaNpaBICHHOCT, OOy4YeHHS Ha CHCTEMaTHYecKoe NpuoOIIeHne oOyJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JNEATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUA, (POPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

—o0ecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIMMUCS — OIBITa
pa3HoOOpa3HOW JAESTENbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JESITEIbHOCTH;

—dopmupoBanue 00mEeH (HYHKIIMOHATLHOW W ©CTECTBCHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YyHClie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUS OKPYXKAIOIIETr0 MUpa, UCIOJb3Ys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUU, IPUMEHSATh UX MPHU PELICHUH NMPoOJIeM B IOBCETHEBHOM KU3HU
U TPYZIOBOM J€SATEIILHOCTH;

—dopmupoBanne y o0ydaroumxcs T'yMaHHUCTHYECKUX OTHOIICHWH, MOHUMAaHHUS LEHHOCTU
XUMHUYECKHX 3HAHWHA /I BBIPAOOTKM HKOJIOTHYECKU I1eJIeCOO0pa3HOro IMOBEAEHUss B OBITY U
TPYAOBOM JEATEIBHOCTH B ILEJISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH TPUPOIHOU
Cpenbl;

— pa3BUTHE MOTHUBALIMK K O0YyYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUs OOII€UEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduiIs U
HANPaBIEHHOCTHU JaIbHEHIIIETO 00yUEeHHUSI.

OO1iee 4McIO YacoB, OTBENEHHBIX JJI U3yYEHUS XMMHM Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus, coctaBiuseT 136 yaco: B 8 kimacce — 68 dacoB (2 vaca B Hezlento), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHauya/IbHbIe XMMHYECKHE TOHSATUSA

[Tpenmer xumuu. Posib XUMUM B KU3HU YeJIOBEKA. XUMHS B CUCTEME HayK. Tena U BenecTna.
®du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Beilects. [loHaTre 0 Merogax nmo3HaHus B
xuMud. YucTteie BemnecTBa U cmecu. CrocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHTbl. CUMBOJIBI XMMHUECKUX 3J€MEHTOB. [IpocThie
Y CII0’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENBHas aroMmHas Macca. OTHOCUTENbHAas MOJIEKYJIIpHas Macca.
MaccoBas 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemecTBa. Monb. MossipHas Mmacca. B3anMOCBsA3b KOJIMYECTBA, MAcChl M 4UCIIa
CTPYKTYPHBIX €IMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Ousnyeckue M XUMHYECKHE SBICHHMA. XHMMHMUYECKas peakius U €€ IPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHMHYECKHe ypaBHeHHs. Kiaccupukamuss XUMHUECKUX pPeaKlui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XUMHMUYECKOW IOCYZIOH, IpaBUJIaMHU paboOThl B J1abopaTopuu U NpUEMaMU
oOpamienuss ¢ nabopaTOpHBIM 00OpYJOBaHUEM, HM3yYCHHE W ONHCaHUE (UINYECKUX CBOWCTB
00pa3ll0B HEOPraHWYECKUX BEIIECTB, HaOMroAeHue (pu3ndeckux (IUIaBIEHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHME M KOHJIEHCAIMsl BOJbI) U XMMUYECKUX (FOPEHHE CBEYH,
IPOKAJIMBaHUE MEIHOW IMPOBOJIOKH, B3aUMOJIECHCTBHE Mella ¢ KUCIOTON) sIBIEHUH, HaOI0eHHE U
ONMCAHNE MPU3HAKOB IPOTEKAaHUs XMMHUYECKHMX DPEAKIMH (pa3joKeHUe caxapa, B3auMOJCHCTBUE
CepHON KHCJIOTBI C XJOopuaoM Oapus, pasnoxenue ruapokcuna meau (II) nmpu HarpeBanum,
B3aUMOJICUCTBUE Xele3a ¢ pacTBopoM cosi Menu (1), nzydenne cnocoOOB paszieneHus cMecei: ¢
IOMOILIBI0 MarHura, (WIbTPOBaHHE, BbIIApUBAHMUE, NUCTWUIALMS, XpoMmarorpadus, MnpoBeieHue
OUMCTKM IIOBApEHHOM COJM, HaONIOJICHHE M ONHUCAaHHE pE3yJbTaTOB IPOBEJIEHUS OIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHs MacChl, CO3JJaHUe MOJEIICH MOJIeKyJI (IIapOCTEPKHEBBIX ).

Baskneiilue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmecs razos. CocraB Bozayxa. Kuciopoxm — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, QU3NYECKUe M XUMUYECKUE CBOMCTBA (peakUuy TOpPEHHS).
Oxcunpl. Ilpumenenue xkucinopona. CrnocoObl MOJydyeHHMs KHUCIOpoJa B Jlaboparopuu U
npoMelnuieHHOCTH. KpyroBopor kucinopoga B mnpupoae. O30H — auioTponHas MoAuuKanus
KHCIIOpOJa.

TermnoBoit 3¢p(deKkT XUMHUYECKOW peakuud, TEePMOXUMHUYECKHE YPAaBHEHUS, OK30- H
SHIOTEPMHUUYECKHE peakuuHd. TOIUIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCHIICHUE
NapHUKOBOTO P QeKTa, pa3pylnieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeuiectBo. HaxoxxaeHue Bojiopojia B npupoze, huzndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTel u comnu.

MossipHblil 00bEM ra30B. Pacu€rbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacklmenHsle u
HEHACBIIICHHBIE PACTBOPHI. PacCTBOPUMOCTS BEILIECTB B BOAE. MaccoBas 10715 BELIECTBA B PaCTBOPE.
Xumndeckue cBoicTBa Bonbl. OcHoBaHusA. Poib pacTBOpoB B MpUpoJie W B JKU3HU YEJIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss weopranmdyeckux coeauHenuit. Oxcuabl. Kraccudukamuss OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHbIE, aM(poTepHble) U HecoseoOpasyromue. HoMmenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCcuaos.

OcHoBanus. Knaccupukanuss oOcHOBaHWIl: MIENOYM M HEPAaCTBOPUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHmil. @PuU3NYECKME M XUMHUYECKHE CBOWCTBA OCHOBaHUU. Ilomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusznueckue U XHMHUYECKUE
cBoMcTBa KUCHOT. P akrusHocTr MetaiioB H. H. bexerosa. Ilony4yenue kucior.

Comu. Homenknartypa coneil. dusmdeckne m XHMHUYECKHE cBoiicTBa coinei. [lomydeHne
couen.

I'eneTndeckas CBA3b MEXy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHNN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeEeNIeHue COJIepKaHusl KHUCIOopoJla B BO3JyXe, IOJy4YyeHHe, coOupaHue,
pacrio3HaBaHME M H3YyYEHHE CBOMCTB KHCIOpPOJA, HAOIIOJCHHE B3aUMOJICWCTBUS BEILIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHS W TPEKpalleHHs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3iaMu OKCHIOB U ONMMCAaHUE UX CBOICTB, MMOJlyuyeHHe, coOMpaHue, paclio3HaBaHUE U U3yYEHUE



CBOMCTB BomOpoAa (ropeHue), B3auMonelcTBue Bojopona ¢ okcuaom wmenu (II) (Bo3MokHO
WCIIOJI30BAaHNUE BHUCOMATEpPUAJIOB), HaOMIOJEHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOIb,
UCCIICIOBAaHNE OCOOCHHOCTEW  pACTBOPEHHS BEIIECTB C  PA3IUYHONH  PACTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIIEHHOW MACCOBOM [0JIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJEMCTBUE BOJBl C METAUIAMHU (HATPUEM M KajblueM) (BO3MOXHO HCIIOJIIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHHE O0Opa3l0B HEOPraHMYECKHX BEHIECTB pPAa3IMYHBIX KJIACCOB,
HaOJIOJICHUE W3MEHEHUS OKPAacKM HMHAMKATOPOB B pACcTBOpax KHUCIOT M IIENIOYei, HU3ydyeHUE
B3aumozeiicTeus okcuaa meau (II) ¢ pactBopom cepHOIl KMCIIOTHI, KUCIOT C METallaMu, peakluui
HEUTpaNHu3aluu, MoJIy4YeHNe HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJIHOTO METaJIa JIPYTUM U3
pacTBOpa COJIM, pELICHHE OHKCIEPUMEHTAJIbHBIX 3a1ad 1o Teme «BaxHelnue Kiaccel
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuognueckass cucrema xumMudeckux 3viementoB /I, H.
MenpeneeBa. CTpoeHue aTroMoB. XuUMHYecKasi CBSI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKU KJIACCU(DUKANMKA XUMHUYECKUX 3JIEMEHTOB. [IOHSATHE O rpynmax CXOTHBIX
9JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENIbHbIE METAILIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEepHBIC OKCHUJIBI ¥ TUAPOKCHUIBI.

[lepmonnueckuii  3akoH. Ilepmonmueckas cucreMa  XMUMHYECKHMX  anemeHToB [l
U. MenneneeBa. Koporkonepuoanas u ajiuHHonepuogHas ¢opMel [leproguueckoil cucTeMbl
xumuueckux dsneMeHtoB Jl. UW. MenpeneeBa. Ilepumonbl u rpynnbl. PU3HUECKHMH CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX saep. M3otomnbl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX
obosouek aroMoB TiepBbiX 20 xumuueckux dneMeHToB Ilepmommueckoin cuctemsl /[l
N. MenpaeneeBa. XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTA M0 €ro nojoxkeHuto B [lepuoanueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue lleproanueckoro 3akoHa u [leproanueckoi cuCTeMbl XUMUYECKUX 3JIEMEHTOB ISt
pa3BuTusA Hayku U npaktuku. [l. . MenneneeB — yd€HbIN U TpaXKAaHUH.

Xumuueckas CBS3b. KoBanenrnas (momsipHas u HEToJsIpHAs ) CBS3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakluu. [Iporieccsl okuciaeHus: u
BOocCTaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB BEMIECTB METAIOB U HEMETAJUIOB, B3aUMO/ICHCTBIE THAPOKCH A IIUHKA C
pacTBOpaMH  KHUCIOT M  IIEJIOYel, TMPOBEACHUE OMNbITOB, WUIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIMK (TOpeHre, Peakiiuy pa3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuuie cea3u

Peanuzamusi MeXNpeIMETHBIX CBSI3€d NMpPH WM3YyYEHWHW XMMHH B § KJIacCE€ OCYIIECTBISETCS
Yyepe3 MCIOJIb30BaHHe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUH, SBISIOIINXCS
CHUCTEMHBIMU JJISI OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmure ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHaJN3,
CUHTE3, KiaccUUKAIMsi, TEPUOJUYHOCTh, HAOIIOJIEHHE, OKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEpPEHHE, MOJIEIb, SBJICHHE.

®dusnka: Marepusi, aToM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKJIWJA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJEKYJNa, OJJIEKTPUYECKUI 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHoOe
COCTOSIHME€ BEIECTBA, ra3, (U3WYECKHE BEJIMYMHBI, €IUHHUIIBI W3MEPEHHs, KOCMOC, IIJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: arMocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMBbIe,
TOTUTMBO, BOJTHBIE PECYPCHI.



9 KJIACC

BemecTtBo M XUMHYeCKasi peaKIust

Ilepuonnueckuit  3akoH. Ilepmoamueckas cucreMa  XMUMHUYECKHX — 3JeMEHTOB /.
U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBONCTB XMMHMUYECKHUX
9JIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KalMs, KaJIblMsl M HMX COCIUHEHUH B COOTBETCTBUU C
I10JIO’KEHHEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHUYECKOH CBA3M. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugpukanus u HOMEHKIAaTypa HEOPraHMYECKUX BeLeCTB. XHUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSILUXCS K Pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COEIMHEHUN, FTEHETUYECKas CBS3b
HEOPraHMYEeCKUX BEIIECTB.

Knaccugukamuss XUMHYECKHX pPEaKUUil M0 Pa3IMYHbIM IMpHU3HAKaM (TI0 YUCIYy U COCTaBy
Y4YacTBYIOUIMX B PEAKLUHU BELIECTB, [10 TEINIOBOMY 3(P(PEKTY, 0 U3MEHEHUIO CTENIEHEH OKUCIECHUs
XUMHUYECKHX AJIEMEHTOB, IO 00PaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). DK30- U SJHAO0TEPMUUYECKHE
peaKMU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsatne 0 ckoOpocTH XuUMHUECKOW peakuuu. IloHsTHe 00 OOpaTHMBIX M HEOOpPATHMBIX
XUMHUYECKHX peakiusx. [IoHATHEe 0 TOMOTeHHBIX U IeTepOoreHHbIX peakuusax. [lonsaTue o katamuse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUU. PaKTOPHI, BIUSIOLUINE HA CKOPOCTh XUMUUECKON peakluu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU, DSJEKTPOHHBIM 0OajaHC  OKHUCIUTENbHO-
BOCCTAHOBUTENIbHOW peakiuu. CocTaBleHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. OJIEKTPOJIUTHI M HENIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHN3M JUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nucconranui. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu voHHOro obmeHa. YcinoBHsS NPOTEKAaHUS PEAKIMM HOHHOrO OOMEHa, IMOJHbIE U
COKpAalllEHHbIE MOHHBbIE ypaBHeHUs peakuuil. CBoOIcTBa KHCIOT, OCHOBaHMH M cOJIe B CBeTe
MIPEACTABICHHH 00 3JIEKTPOIUTUYECKON nuccoruanuu. KauectBeHHble peakiiny Ha HoHbI. [loHsTHe
0 THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KpPUCTANIMYECKMX PEIIETOK HEOPraHWYEeCKHX BELIECTB —
METaJIJIOB U HEMETAIJIOB (TpaduTa U anmasa), CJI0KHBIX BEHIECTB (XJIOpUIa HATPUs), UCCIIET0BaHUE
3aBHCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JCHCTBHA pazIMuHBIX  (DaKTOpOB,
HCCJIEJIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Ipollecca JUCCOLMALUU KHCIOT,
menoded U coseil (BO3MOXKHO HCHOJB30BAHUE BHJIEO MAaTEpHalOB), MPOBEJIEHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUsI peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCAJKa,
BBbIJICJIEHUE Ta3a, OO0pa3oBaHHE BObI), OMNBITOB, WIIIIOCTPUPYIOIIUX NPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEAKIMUN (FOpeHHe, peaklUy pasjIoKEHUs, COECIUHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KA4ECTBEHHBIX pEaKUMW Ha HOHBI, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaibl 1 MX COeJUHEHHSA

OO61mas xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHne M (U3NYECKHE CBOWCTBA NMPOCTBHIX BEIIECTB — TaJOTEHOB. XHMMHUYECKHE
CBOIicTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeTajlJlaMH, HEMEeTa/llaMH, IIeJI0YaMH).
XnopoBogopoa. ConsHas KHCIIOTa, XUMUYECKUE CBOMICTBA, MOJIy4YeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4ejoBeKka. BakHelinue XJopuabl U MX HAXOXACHUE B
IIPUPOJIE.

OO6mass xapaktepuctuka 3yeMeHToB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUST aTOMOB,
XapakTepHble cTeneHu okucineHus. CTpoeHue M (U3MUYECKHEe CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOpPOJIa U Cephl. AJUIOTPOIHbIE MOAU(UKAIIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoniopo1, cTpoeHue, GU3ndecKue U XuMuieckrue cBoiictBa. OKCHIBI Cepbl KaK MPeICTaBUTENN



KHACIOTHBIX OKcHIoB. CepHas KuCIOTa, (U3NYECKHMEe M XUMHUYECKHE CBOiicTBa (00mue Kak
IpEeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiUM, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO CII0co0a TOJy4eHus cepHoM Kucnothbl. Ilpumenenue cepHoit kucnotel. Conu
CEpHON KHUCIIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUI B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKpYKaIoLIEH cpeabl COSAUHEHMSIMH Cepbl (KHCIIOTHbBIE
JIOX/IM, 3arpsI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPAIIECHUS.

OO6mass xapakrtepucTuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS  aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpocTpaHeHHe B IPUPoJE, (pru3nuecKkre U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOMCTBA,
nojy4yeHue u npuMmenenue. Coin aMMOHUS, UX (pU3MUECKUe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHs. A30THasg KHCJIOTa, €€ MOJydeHue, (U3NYEeCKue M
XMMHUYECKHE CcBoOiicTBa (oOImMe Kak MpeACTaBUTENs Kiacca KUCIOT M clienu(pHUUecKue).
Hcnonp30BaHne HATPATOB U COJICH aMMOHUS B KQU€CTBE MHUHEPAIBHBIX YAOOpeHMA. XHUMHUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEAMHEHUAMH a30Ta (KUCIOTHbIE JOXK/IHU, 3arpsI3HEHUE BO3/1yXa,
no4Bsl U BoJoEMOB). Pocop, amnorponHsie Mogupukanun dpochopa, Gpu3nIecKkre 1 XUMHIECKUE
ceorictBa. Okcuna dochopa (V) u dochopHas kucnora, GU3HIECKHEC M XHMHUYECKHE CBOWCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBE MUHEPATBLHBIX YI0OPSHHIA.

OOmast  xapakrepuctuka 3ieMeHToB [VA-rpynnbl.  OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTENECHH OKHUCICHHUS. YTIEepOJ, aUIOTPONHBbIE MOIM(UKAINH, PAaCIpOCTpPAHEHUE B
npupoje, pu3ndeckue U XUMU4Yeckue cBoicTBa. Axcopb6uus. Kpyrosopor yrieposa B mpupose.
Oxcuapl yrieposaa, ux (QpU3MUECKUe M XUMHYECKHE CBOWCTBA, NICHCTBHE Ha JKHMBBIE OpPraHU3MBI,
HOJy4eHHEe M HpPUMEHEHHE. DKOJIOTHYEeCKUe MpOoOJeMbl, CBsi3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIIOTE3a TI00aIbHOTO MOTEIICHUS KIIMMAaTa, MapHUKOBBINA A (deKT. YTompHas KUCIOTa U €€ COJIH,
uX (U3MYECKUEe U XMMHUYECKHE CBOICTBa, MojlyyeHHe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MOHBI. Vcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U CEIbCKOM
XO35IICTBE.

[lepBoHayanpHble MOHATHA OO0 OPraHWYECKHX BEHIECTBAX KaK O COEAMHEHUSIX YIJepoja
(MeTaH, 3TaH, TUJICH, AlleTWIEH, 3TaHOJ, MNIMLEPUH, YKCycHas KucinoTa). IIpupoaHble HCTOYHUKH
YIIJIEBOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX mepepaboTku (OeH3WH), UX POJb B
ObITY M TNpoMbllluleHHOCTH. [loHATHE O OMOJIOrMYecKHM BaKHBIX BeIIECTBaX: XHpax, Oenkax,
yriaeBojax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €AMHCTBO OpPraHMYEeCKHX U
HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMICTBa, MOJYYeHHE M NIPUMEHEHHE.
Coenunenus kpemMHus B npupoae. Oouue npenctaBieHus o6 okcuae kpemuus (IV) u kpemuueBoit
kuciote. CUIIMKATBI, X UCIIOJIb30BAHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeine crpouTenbHbIe
MaTepHalbl: KepaMHuKa, CTEeKJIO, IEMEHT, OeToH, xene300eToH. IIlpobnemsl OGe3omacHOro
MCIIOJIb30BAaHUs CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBI M HAOIIOJEHHE MPU3HAKOB HMX MPOTEKAHUs, OMBITHI,
oTpaxarolue (usnyeckrue M XUMHUYECKHE CBOICTBa TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMIJIEHHME ¢ 0Opa3laMu XJOpPHJIOB (TaJOreHH/0B),
O3HAaKOMJICHHE ¢ o0OpasumamMu ceppl M €€ COEOIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMaTEepHUaoB), HaOJroJeHWe  mpolecca  OOyraMBaHMA — caxapa IOJa  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3Y4YE€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOI
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakluu Ha CyiabpaT-HOH U HaOJIOJeHHE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBAMHU a30Ta, ¢ocdopa M HX COEIUHEHHH
(BO3MOKHO HCHOJIB30BaHUE BUIEOMATEpUAIOB), oOpa3lamMu a30THBIX M (POcHOpHBIX yrHOOpeHHUH,
noJlyueHue, coorpanue, paclio3HaBaHUE U U3ydeHHe CBOMCTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U GochaT-uoH U U3yUYeHUE PU3HAKOB UX MPOTEKAHUs, B3aUMOICHCTBHE
KOHIEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAlIOB),
U3ydeHHe MOJeNeH KPHCTALIMYECKUX PEemIETOK anMasa, rpaduta, QymiepeHa, 03HaKOMIIEHHE C



IPOIIECCOM  aJICOPOLIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJlyueHUe, coOupaHue, pacro3HaBaHHE U H3Y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBEJICHNE KAaYeCTBCHHBIX pPEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U M3YYCHHE MPU3HAKOB HX
IIPOTEKaHUsl, O3HAKOMJIEHHME C NPOAYKUMEH CHJIMKATHOM MPOMBILIIEHHOCTH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeile HeMeTalyIbl U UX COCIUHEHUSI.

MeTa/lIbl M MX COCAUHEHUS

OO0m1as XxapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH MX TOJIOKEHUS B
[lepuoauueckoit cucreme xumuueckux »djemMeHTOB [[. WM. MenneneeBa W CTpPOCHHS aTOMOB.
Crpoenue wmetaiioB. Metainyeckass CBsi3b U METaUIMUECKash KPUCTAUIMUECKas pelieTka.
DJIEKTPOXUMUYECKUN pAl HaOpsOKEHU MeTawioB. (DU3MYECKMEe U XMMHUYECKHE CBOWMCTBA
MeTaiioB. OOmme crnocoObl MoTydeHusl MeTaioB. [IOHATHE O KOPPO3WM METaIOB, OCHOBHEIE
crocoObl 3amuThl UX OT Koppo3uu. CruaBbl (CTaib, YyryH, AIOPATIOMUHUI, OpOH3a) U HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[{eounble MeTauIbl: MoOJOKeHHE B [leproamyeckoil cucteMe XUMHUYECKHX 3JeMeHTOB [l
W. MenpeneeBa, CTpoeHHE HMX aTOMOB, HaXOXkJACHHE B mpupojae. Puznueckrue U XUMUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THAPOKCHABI HaTpusd U Kanus. [lpumenenue
HIEJIOYHBIX METAVIOB U UX COCTMHEHUMN.

[[{erouHO3eMeNbHBIE METAILUIBI MAarHUM U KajdbLUWi: mojioxkeHue B llepuoanueckoit cucreme
xuMudeckux syieMeHToB /[[. WM. MenneneeBa, CTpO€HME HX aTOMOB, HAxXOXIAEHUE B MPUPOJE.
®u3nueckue U XMMHYECKHE CBOWCTBA MarHusi U Kajiplus. BaxHellue coequHEHUs KajabLus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CIIOCOOKI €€ yCTpaHEHUSI.

AmomuHuii: nonoxkenue B Ilepuonuueckold cucTteMe XMMHMYECKUX 3ieMeHTOB /.
W. MenpeneeBa, cTpoeHUE aToMa, HaXOXACHUE B mpupoje. Pu3nueckrue U XUMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMUHHSL.

Kenezo: nonoxenue B Ilepuoanueckoii cucreMe xumudeckux 3yemeHToB . . Menneneesa,
CTPOEHHE aTOMa, HaXOXKJAeHue B npupoje. Pusnueckue U1 XuMUYECKUE CBOMCTBA xene3a. OKCcHibl,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBOMCTBA U MTOTyYEHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3laMi METAJJIOB M CIUIABOB, WX (DH3UYECKUMH CBOHCTBAMH, H3yUCHHE
pe3yNbTaTOB KOPPO3MHU METAIJIOB (BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEpUAOB), 0COOEHHOCTEH
B3aUMOJICCTBUSI OKCHJA KaidbllUd W HaTpuUs C BOJAOM (BO3MOXKHO  HCIIOJH30BAHHE
BUJICOMATEPHAIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJABI, MpoOIlecca TOPEHHUs Kenesa B
KHCJIOpOJie (BO3MOXKHO HCIIOIb30BaHUE BUEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KauYeCTBEHHBIX
peakiuii Ha WOHBI: MAarHus, KajbIUs, aJlOMUHUS, IHUHKa, xkene3a (II) u xeneza (II), memu (II),
HaOJIOZICHUE W OMHUCAaHWE TPOIECCOB OKpAIIMBaHUS TUIAMEHH MOHAMU HATPHsl, KU U KaJbLUS
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHUATIOB), UCCIIEOBaHHE aM(OTEPHBIX CBONCTB TUIPOKCHIA
ATIOMUHMS M THAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxkueifmme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyKaoLas cpeaa

BemectBa 1 maTepualibl B MOBCEIHEBHOM >KM3HM 4YelOBEKa. be3omacHoe HCIoIb30BaHUE
BEIIECTB M XUMHUYECKHUX peakuuii B ObiTy. [lepBas momolp Npu XUMHUYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKPYKAIMIeH cpenbl (mpeaenbHas JOMyCTUMas KOHIICHTPAIIHS
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3IoB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIC MaTepUabl).

Mesrwcnpeomemnnie ceasu

Peanuzanusi MeXnpeIMETHBIX CBsSI3€d MpH M3YyYEHUU XUMHHM B 9 Kiacce OCYIECTBISETCA
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHU, SBISTFOITIXCS
CHUCTEMHBIMU Il OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAyYHbIC TIOHATHS: HAYYHBIH (PakT, TMIOTE3a, 3aKOH, TCOPUS, aHAIIU3,
CHHTE3, KJIacCH(UKaIys, TMEepPUOJUYHOCTh, HAOIIONEHHWE, OKCIIEPHMEHT, MOJCIHPOBAHHE,
U3MEpECHUE, MOJICITb, SIBJICHUE, ITAPHUKOBBII AP PEKT, TEXHOJIOTHSI, MaTEPUAITBI.

@dusmka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOIHI,
pPaaMOaKTHBHOCTb,  MOJICKYJIA,  DJICKTPUYECKHHA  3aps], IPOBOJHUKH,  IOJYIPOBOJHHKH,
JMIJIEKTPUKY, (DOTO3IEMEHT, BELIeCTBO, Telo, O0BEM, arperaTHOE COCTOSHME BELIECTBa, TIas,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAsE PEHIETKA, CIUIABbI, (PU3NYECKUE BEIMYMHBI, CAWHHIIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

buonorus: QorocuHTe3, aApIxaHue, Ouocdepa, SKOCHCTEMA, MHHEpAJIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIbI, TOPHBIE ITOPOJBI, MOJIE3HbIE UCKOIIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE PE3YyNbTAaThl OCBOCHHUS MPOrpaMMBl OCHOBHOTO 0OIIero oOpa3oBaHHA
JOCTUTAIOTCS B X0Jie 0O0y4eHHs] XUMUHU B €JMHCTBE YU4€OHON M BOCIMTATENILHOW NEATEILHOCTH B
COOTBETCTBUU C TPAJULIUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMM B OOLIECTBE NIpaBUJIAMM W HOPMAMU IOBEJEHHUS U CIOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHMsI, CAMOPA3BUTHSI U COLIMATIN3ALUN O0yJarOLIUXCS.

JIMYyHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS
CUCTEMOMN TIO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAMH M PACIIMPEHUE OIbITAa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

LIEHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAay4HOMY
HACJIeIMI0, TOHMMAHUS 3HAYeHMs XMMHUYECKOH Hayku B JKM3HH COBPEMEHHOIO OOLIeCTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpPMAIMEH O IMEepenoBBIX JTOCTHKEHUSX M OTKPBITHIX
MHUPOBOW U OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa
1 00IIeCTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, y4yeOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKON M JAPYTUX BHUJAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3zHOM
COBMECTHOHM JESTEIbHOCTH TNPHU BBHINOJIHEHUH Y4eOHBIX, MO3HABAaTENbHBIX 3aJ1ay, BbINOJIHEHUH
XUMHYECKHUX AKCIEPUMEHTOB, CO3/IaHUU yYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHUIO U
B3aMMOIIOMOIIM B IpOIIecCe 3TOM ydeOHON NesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBE/ICHUE
Y TOCTYIKH CBOMX TOBApHUIIECH ¢ MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCJIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE U XUMHUYECKON PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM U COCTABIISIIOIIME OCHOBY JJIi NOHMMAaHHS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI,
B3aUMOCBS35IX YEJIOBEKA C MIPUPOJHOMN CPEIOi, O POIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBICHHBIE Ha IIOJY4EHHE HOBBIX 3HAaHUM 110 XUMUH,
HeoOXoauMmble JUIsi OOBSICHEHUS HAOMIOaeMbIX MPOLECCOB M SIBJICHHM, I03HABATEIbHOM,
UH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW PabOTHI C
yu4eOHBIMU TEKCTaMHU, CIPABOYHOM JIUTEPATypoll, JOCTYNHBIMH TEXHHYECKUMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUH;



UHTEpeC K OOyuYeHHIO M MO3HAHHUIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh MU CHOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM U HCCIEIOBATEIbCKONW JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHUE LICHHOCTH >KW3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 310POBbIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 JKHU3HH, OCO3HAHHE TOCJIEICTBUNH W HENPHUITHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHUsI aJKOTroJisi, HApPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHHUS MPABUI
0e30MacHOCTH NP O0PAILEHUH ¢ XUMHUYECKUMHU BEUIECTBAMU B ObITY M peanbHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3iMyHOrO pojia, YBaXKEHHE K
TPYAY U pe3yjbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YUCIJIE HA OCHOBE NPUMEHEHUS ITPEIMETHBIX
3HAHUU MO XMMUU, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAaeKTOPUH MPOJOJIKEHHsI 00pa30oBaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHHM, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoi npodeccuoHanbHON ASSITENIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B IPOPECCHOHATBHOI cperie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU 11€JIeCO00pa3HOE OTHOUIEHHE K MPHUPOAE KaK MCTOYHMKY >KU3HHM Ha 3emie,
OCHOBE €€ CyYIIECTBOBAaHMs, MOHMMAaHHWE ILIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUECKOMY 310POBBIO, OCO3HAHUE
[EHHOCTU COOMIOACHUS MpaBWJI OE30MacHOrO MOBEACHHUS MpPH paboTe C BElIECTBAMH, a TaKKe B
CUTYyalUAX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MMOJTy4aeMble IPU U3YyYCHUH XUMUH, JJISl pelleHus 3a/1ad,
CBSI3AHHBIX C OKPYXawUEeHd MPUPOAHON Cpelor, s TOBBIIIECHHUS YPOBHS 3KOJOTHMYECKON
KYJIBTYpPbI, OCO3HAHMSI TJI00ATBLHOTO XapakTepa AKOJIOTMYECKUX MPOoOJIeM M MyTed MX pelieHHs
IIOCPEACTBOM METOJIOB XMUMHH, HKOJIOIMYECKOTO MBIILJICHUS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOMN MPAaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJIbTATOB BBLACISIOT 3HAYMMBIE Ui (OPMHPOBAHHUS
MHUPOBO33pEHUsT OOIIeHAayYHbIE MOHATHUS (3aKOH, TEOpHs, NMPUHIMII, THIIOTe3a, (DAaKT, CUCTEMa,
IPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
npeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHMU M3 3THX MpPeaMeTOB (GOpMHUPOBATh MPEJCTaBIECHHE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, U YHHMBEpcalbHble y4yeOHble AeWCTBUs (TO3HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PETyJIATHUBHBIE), KOTOpbIE oOOecreuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHNUIO Y4€OHO 1eATeIbHOCTH.

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble JJoruueckne aeicTBUs:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOT'O MBIIIIJICHU A HpI/I OCBOCHHUH 3HaHHI>'II paCKpBIBaTB
CMBICJI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTEpPHbIE NPU3HAKU, YCTAHABINBATh B3aUMOCBS3b
C )IpyFI/IMI/I HOH?[TI/ISIMI/I), HUCIIOJIB30BATh IMOHATUA OJIA O6’b${CHeHI/I${ OTOCIIBHBIX q)aKTOB 158 $IBJ'I6HI/II7[,
BBIOMpaTh OCHOBAaHUS W KPUTEPUU Ui KiIacCU(UKAIMH XUMHUYECKHX BEIIECTB U XHUMHUECKUX
peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'ICI[CTBeHHI)Ie CBs3H MC)KI[y 06T)CKTaMI/I I/ISYIIGHI/ISI, CTpOI/ITB
JIOTUYECKHE pacCyXAeHHsl (MHIYKTUBHbBIC, NEAYKTHBHBIC, 1O AHAJIOTHH), AENaTh BBIBOJBI W
3aKII0UCHHS;

YMEHHE TPHUMEHSATHh B TPOIECCe MO3HAHUS TMOHATHS (MIPEAMETHBIE W MeETalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHUHU, HpeoOpa3oBbIBaTh IIUPOKO
MPUMEHSIeMblE B XMMHH MOJICTbHBIC TPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMBOJN JJIEMEHTA),
XuMHueckass (opmyiga M ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelleHuu ydeOHo-
[03HABATEJIBHBIX 3a/1a4, C YYETOM ITUX MOJEIBHBIX MPEACTABICHUIN BBIBIITE U XapaKTEPU30BaTh
CymeCTBeHHI)Ie HpI/ISHaKI/I 1/13y11aeM51x O6’beKTOB — XUMHUYCCKUX BCIICCTB U XUMHNYCCKHUX peaKquI,



BBISBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3U U IPOTUBOPEUHS B H3y4aeMBbIX
npolueccax U sSBJICHUSIX.

Ba3oBble ncciegoBare/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh [IOCTABJIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA [MO3HAHUS, & TaKKe
B KaueCTBE OCHOBBI JUIsI ()OPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

npuoOpeTeHre OmbpiTa MO IUIAHUPOBAHHUIO, OPraHM3allid U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, yMEHHE HaOII0aTh 3a XOAOM IIpOIEecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (GopMmynupoBaTh 00OOLICHHWS M BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeIaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BBHIOMPATh, AaHAJIM3UPOBATh U MUHTEPIPETHUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U
dopM mpencTaBieHUs, MONy4yaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-IIOMYIISIpHAS JHUTEparypa
XUMHYECKOTO COZACpk aHUs, CIpaBOYHbIE MMOCOOus, pecypchl MHTepHETa), KpUTUUECKH OLIEHHUBAThH
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHble METOJbI U 3alpOChl IPHU MOKUCKE U 0TOOpe MHOpPMAIUH U
COOTBETCTBYIOINX JTaHHBIX, HEOOXOIUMBIX JJIs1 BHIMOJHEHUS Y4EOHBIX M MO3HABATEIbHBIX 3a7ad
onpeAenéHHOr0 THIA, NPHOOpETEeHHE OMbITa B OO0JACTH HCHOJB30BaHUA HH(OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJCHHE KYJIbTYpOH AaKTHBHOTO HCIOJIb30BAHHS Pa3IMYHBIX
MOMCKOBBIX  CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpeAcTaBICHUS
UHPOpPMALIMM W WJUTIOCTPUPOBATh pEIIaeMbIe 3aJa4ll HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBAaTh B TMpoIlecce Y4eOHOM M HCCIIeIOBaTENbCKOM
JEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X035HUCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPYKAIOIIEH MPUPOIHON CPEIBI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

YMEHHS 3aJaBaTh BOIIPOCHI (B XOZ€ JHAajora u (Win) TMCKYCCHH) IO CYIIECTBY 00CYKaaeMon
TeMBI, (OPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENILHO BBITOJIHEHHS ITPEIOKEHHON 3a/1a4u;

YMEHHS TIPEICTABIIATH IOJy4YSHHBIEC PE3YNbTaThl IO3HABATEIBHON JIESATEIBHOCTH B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTaxX; JeNaTh IPE3EHTANI0  pEe3yJbTaTOB  BBHIMOJHEHUS  XUMHYECKOTO
HKCIIepUMEHTa (71a00opaTOpHOro OMbITa, JabopaTOpHON pabOThl MO MCCIEOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSl y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHMKAMU B COBMECTHOM IO3HaBaTENbHOW MU
HCCIIEIOBATEIIBCKON JIESITEIHHOCTH MPH PEIIEHUH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4€Ta 00X
MHTEPECOB M COIJIaCOBaHUS MO3ULUH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOPJWHAIIMS COBMECTHBIX JACUCTBUI, OTpe/IeTICHNEe KPUTEPHEB 110 OLIEHKE Ka4eCTBA BBITOJTHEHHON
paboThI U ApyTHE).

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEIIbHO ONPEAENATh LEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATH U TIPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BEIOMPATh Hanboiee
s¢dekTuBHBIE CIOCOOBI PelIeHUs] yYeOHBIX M TTO3HABATEIbHBIX 33]]a4, CAMOCTOSITENILHO COCTABISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUU TMPU BBHIMNOJHEHUHU 3aJaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHMA OO0 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OILEHUBATH
COOTBETCTBUE IIOJYYEHHOTO pe3yibTaTa 3asBICHHOM 1EIM, YMEHHE HCIOIb30BaTh W
AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUM 3aIaHHI.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe nmpeIMETHBIX pe3yJIbTaTOB 10 OCBOCHUIO 00SA3aTEILHOIO COACP KAaHUs, YCTAHOBICHHOIO
JaHHOH (exnepanpHON paboueil mporpamMMoil, BBIIEISAIOT: OCBOECHHBIE OOYYAIOUIMMHUCSH Hay4yHbIE
3HAHUS, YMEHHSI M CIIOCOOBI ACUCTBUH, crienupuIecKue s IpeaAMeTHOH 00aacTu «XUMUs», BUIBI
JESATEeIbHOCTH IO TOJIyYEHHIO HOBOI'O 3HAHMSA, €ro MHTEpIpeTalnud, IpeoOpa3oBaHUIO U
IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHuss B 8 kiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

e PACKpbIBaThb CMBICII OCHOBHBIX XMMMUECKHUX IIOHATUH: aToM, MOJIEKYJa, XUMHUYECKHUU
3JIEMEHT, MPOCTOE BEIECTBO, CJOXHOE BELIECTBO, CMECh (OAHOPOIHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 1011 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCICHMSI, XUMUYECKasl peakLus,
KJaccu(uKalus peaklMid: peakUuu COEAUHEHUs, PEaKUMU Ppa3I0KEeHUs, PEaKLMU 3aMELICHHMS,
peakuu 00MEHa, 3K30- M HHIOTEPMHUYECKHE PEaKInH, TEIoBor 3ddekT peakuuu, sapo aToma,
JJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pPaAMyC aromMa, XMMHUYEcKas CBs3b, MOJISIpPHAs U
HENoJIsipHasl KOBaJE€HTHas CBS3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH, PacTBOp, MaccoBas IO
BeIlleCTBa (IIPOLIEHTHAs! KOHLEHTpAIMs) B paCTBOPE;

e WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU MOHSTUS
IpY ONMCAHMHU BEIECTB U UX MPEeBpaILECHUI;

e FICTIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIS COCTaBJICHHs ()OPMYJ BEIIECTB U ypaBHEHHN
XUMHUYECKHX PeaKkluii;

e ONpEENATh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OHHApHBIX COEIMHEHUSX, CTEIEHb
OKHCJICHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, IPUHAIJICKHOCTh BEILECTB K ONpeieIEHHOMY
KJIacCy COeMMHEeHMH 10 ¢dopMmysaM, BHUJ XHUMHYECKOM CBS3M (KOBAJICHTHAss M HOHHAsI) B
HEOPraHUYECKUX COEUHEHUSX;

e packpbiBaTh cMmbici Ilepuogmueckoro 3akona JI. W. MenpeneeBa: Ie€MOHCTPUPOBATH
[OHUMaHHUE MEePUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT UX IOJOXKEHUS B
[Tepuoaunueckoi cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTaJpo;

e OMKCHIBATh U XapaKTepH30BaTh TabnnuHyto popmy Ilepuoandeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: pa3MyaTh MOHATHS «IJIaBHas moArpynmna (A-rpymma)» U «mnobdounas noarpynmna (b-
rpynmna)», Majible U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAUEHUSI, KOTOPbIE UMEIOTCS B TaOJHIIE
«I[lepuognueckass cucrema XuMudeckux oaemeHtoB JI. W. MenneneeBa» ¢  4YHCIOBBIMU
XapaKTEepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUECKUX AJIEMEHTOB (COCTaB U 3apsij siipa, o0IIee YUciIo
3JIEKTPOHOB U pacrpeeseHne UX MO JIEKTPOHHBIM CJI05IM);

e KJIaCCUPUIIMPOBATh XUMHYECKHE JIIEMEHThl, HEOPraHWYECKHE BEIECTBA, XUMHUYECKHE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIMX B PEAKIIMU BEILECTB, [0 TEINIOBOMY dPHEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATh) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB,
HNOATBEPXK/asi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUH COOTBETCTBYIOIIHMX XMMHUYECKHX
pEeaKIuii;

e IPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTM OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHbIX YCIOBHSIX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO d3JieMeHTa 1o (opMylie COEIMHEHMs, MAacCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PeaKIInu;

e IPUMEHATH OCHOBHBIE OIE€pallMd MBICIUTEIbHON JAESITETbHOCTH — aHallu3 U CHHTE3,
cpaBHeHHe, 0000I1IeHNe, CUCTEMATH3AINIO, KJIAaCCU(UKALINIO, BBISBICHUE TIPUIMHHO-CIIEICTBEHHBIX
CBsI3€M — U1 U3y4eHUs! CBOMCTB BEIIECTB U XMMUYECKUX PEaKIHil, ECTECTBEHHO-HAyYHbI€ METObI
NO3HaHUs — HAOJI0IeHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (pealibHbI U MBICIIEHHBIN);



e CIICZIOBATh  MpaBWJIaM  TIOJb30BAHUS  XMMHYECKOH MOCyIoH U J1abOpaTOpHBIM
000pyJOBaHUEM, a TAK)KE MMPaBUJIaM OOpalICHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMH
10 BBITMIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX
BelIeCTB (BOJOPOAA M KUCIOPO/a), IPUTOTOBJICHHIO PACTBOPOB C ONpPE/CIEHHOI MacCOBOM Joueit
paCTBOpéHHOFO BCIICCTBA, IUIAHUPOBATbL U TIMPOBOAUTH XHUMHUYCCKUC OKCIICPUMCHTBI 110
pacIO3HABAHMIO PACTBOPOB MIEIOYSH M KHCIOT C [OMOIIBI HWHIMKATOPOB  (JIAKMYC,
denondranent, METUIOPAHXK U APYTHeE).

K xoniy obydenusi B 9 kJjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

e PACKpbIBaThb CMBICII OCHOBHBIX XHMHYECKUX MOHSATHM: XUMHYECKMH JIJIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BAJIECHTHOCTD,
JIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCICHUS, XUMHUYECKass peaklMs, XUMHUYeCKas CBs3b,
TeroBol 3((eKT peakuuu, Moib, MOJSIPHBIA 00BEM, PacTBOpP, JIEKTPOJIUTHI, HEIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMS, peakUUd HMOHHOro OOMEHa, KaTajau3aTop, XUMHYECKOe
paBHOBecHEe, 00paTHUMble U HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH,
OKHCIIUTEIb, BOCCTAHOBMTENb, OKHCIEHHE W BOCCTAaHOBJICHUE, AJUIOTPOIHUs, aM(OTEPHOCTD,
XMMHYECKasl CBsI3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKas), KpUCTAIIMUECKas peléTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKLMM, IIPEAEIBbHO AonycTuMas KoHueHtpanus I[1/1K
BELICCTBA;

e WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU MOHSTUS
IIPY OIIMCAHMH BELIECTB U UX NPEBPAILECHUN;

e FICTIOJIB30BaTh XUMHUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJICHUS ()OPMYJ BEIIECTB U ypaBHEHHU
XUMHUYECKHUX PEAKIIU;

e ONPE/EIATh BAJIEHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, IPHUHAJIEKHOCTb BELIECTB K ONPEICIEHHOMY KJIacCy COEAMHEHHH II0
dopMynaM, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAs, MOHHAs, METANINYECKasi) B HEOPIaHUYECKUX
COCJMHEHUX, 3apsAl] MOHA IO XUMHUYECKOH ¢opmyne, XapakTep cpeibl B BOAHBIX PacTBOPAX
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIcl llepnoanueckoro 3akona [I. M. MenneneeBa U 1€eMOHCTPUPOBATH €0
NOHMMAHUE: OIUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoir cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3ivuaTh MOHATHUS «IJIaBHas moArpynna (A-rpymma)» M «mobodHas
noarpynna (b-rpynma)», manele W 0OoJdbIIME NEPUOABI, COOTHOCUTH OOO3HAUYEHMsS, KOTOpHIE
UMEIOTCd B TEPUOJUYECKONW TabiuIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB M 3aps]l A1pa, 00lIee YNUCIIO MIEKTPOHOB U PACIpe/IeIeHUe UX 10
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX
COEIMHEHUH B Mpezenax MajblX MEpUOI0B U IIaBHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;

* KIaCCUPUIMPOBATE XUMHMUYECKHE HIIEMEHTHI, HEOpPraHUYeCKHe BEIeCTBa, XUMHYECKHE
peakuuu (MO YMCIy M COCTaBy YYaCTBYIOIIMX B PEaKIMM BELIECTB, MO TEIJIOBOMY 3¢ (deKTy, 1Mo
W3MEHEHHUIO CTENIEHEN OKHUCICHUSI XUMUYECKUX YJIEMEHTOB);

e XapaKTepHU30BaTh (ONMUCHIBAThH) OOIINE U CEUPHUUIECKHE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEUIECTB, MOATBEPKAAsl ONMCAHHUE NPUMEPAMU MOJEKYJSPHBIX U HOHHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

e COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTHYECKOM AMCCOLMALMM KHCIOT, LIEJI0OYed U COJel,
MOJIHBIE W COKpalI€HHBbIE YypaBHEHHUS peakluil HOHHOro oOMEeHa, YpaBHEHHs peakluH,
MOATBEPKIAIOLINX CYIIECTBOBAaHNE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIHMA  MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

e IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HUX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;



e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JI0JIIO
XMMHYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MacCOBYIO JOJII0O BEIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaklvi;

e COONMIOJATh  NpaBWIa  IOJB30BAaHUS  XMMHMYECKOM MOCYAOH U J1aOOpaTOpHBIM
000pyI0BaHUEM, a TAKXKeE MPaBHJIa OOpAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSAMHU T10
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHHUIO ra3000pa3HbIX
BEIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

e IPOBOJUTh PEAKIMH, MOATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB pa3JIUYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpoMHI-, HOAUI-, KapOoHaT-, Qocdar-, CUIMKaT-,
cyibdar-, TUAPOKCUI-UOHBI, KATUOHBI AaMMOHUS M MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX pacTBOpaxX HEOPraHUUYECKUX BEILECTB;

e IIPUMEHSTh OCHOBHbBIC OIEpAllMM MBICIMTEIBHON JEATENbHOCTH — aHajIu3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CHCTEMaTH3alllio, BBIABICHUE NMPUYMHHO-CIEICTBEHHBIX CBS3€H — IUIs
U3y4EHHsI CBOMCTB BELIECTB M XUMHUYECKUX PEaKIHH, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peajibHbI U MBICIICHHBIN).

TEMATHYECKOE IIVIAHUPOBAHUE

8 KJIACC

Ne  HammenoBanme  KommdecTBo 4acoB DEeKTpOHHBI BHIIBI A€ATEIBHOCTH 00YUYAIOIINXCS C

/I pa3lieloB U TEM  Beero KOHT Ipakt e yu€ToM paboueil IporpaMMel
IIPOTrPaMMBI ponb mueck (LM(pPOBEIC) BOCIIUTaHMS

aele  we OOpasoBaTenb

paGo paGor HBIE PECYPCHI
ThI bl

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

1.1 Xumust — BaxHas 5 2 bubmuoreka YueOHas cUTyalus, HAPaBICHHAS Ha
o0nacthb LIOK (dbopMHpOBaHUE TTOHUMAHUS IICHHOCTH
€CTEeCTBO3HAHUS U https://m.edso HayuHoro nmo3nanwus, 6eceaa o
MIPaKTUYECKON 0.ru/7f41837¢ moHMMAaHUU LIEHHOCTHOTO OTHOILIEHUS
JESITEIIBHOCTH K OTCUECTBEHHOMY KYJIbTYPHOMY,
YyenoBeKa HUCTOPUYECKOMY U HAYYHOMY

HACJICNI0, TOHUMaHUs 3HaYEHUS
XUMHUYECKON HAYKU B KU3HU
COBPEMEHHOTO OOIIECTBA, MHTEPEC K
MPaKTUYECKOMY U3YUEHHIO
npodeccuil U Tpyaa pazIuyHOTO POJa,
yBaXXEHHE K TPYIY U pe3yibTaTam
TPYJIOBOM ACSATEIHHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS IIPEIMETHBIX
3HAHWM 110 XUMHH, OCO3HAHHBIN
BBIOOP MHIUBUAYATHHON TPAEKTOPHUH
MIPOJIOJKEHHS] 00pa30BaHUS ¢ YIETOM
JUYHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XHUMHUHU,
OOIIIECTBEHHBIX HHTEPECOB U
NOoTpeOHOCTEH, yCemHoM
npoecCHOHABHON IESATEILHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B
poeCCHOHAIBHON Cpejie

1.2 BemectBa u 15 1 bubnuorexka VYwuebnas cutyauus, 1a00paToOpHbIi
XUMHYECKHE [HOK OTIBIT, POPMUPYIOIIHE


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

Ne  HaumenoBanue
/0 paslenoB U TeM
HPOTPaMMBI

peaKiuu

1.3 BemecrBa u
XUMHUYECKUAE
peaxiuu

Hroro no pasaceiny

KonuuecTBo yacoB DneKTpoHHBI Bubl nesTeIbHOCTH 00y4YarOImMXCs ¢

Bcero Kont ITpakt ¢

15

35

pOJb HYECK (zudpossie)
oOpa3oBarelib

yu€ToM paboueid mporpaMMel
BOCIUTaHUS

https://m.edso MupoBo33peHYECKHE PEACTABIECHHUS O
0.ru/7f41837c BemecTBe M XMMUYECKOW PEaKIIHH,

HBIE  HE
pabo pabot HbIC PECYPCEHI
TBI Bl

1 bubanoreka

[IOK

COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U
COCTAaBJISIFOLLIME OCHOBY IS
MIOHMMAHHUS CYIIHOCTH HAyYHOU
KapTHUHBI MUpa.

VYyebnas cutyanus, 1a00paTOpHBIN
OTIBIT, (POPMUPYIOIIINE

https://m.edso MupoBo33peHUYECKHE TPEACTABICHHUS O
0.ru/7f41837c BemiecTBe M XMMUYECKOW PEaKIIHH,

COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U
COCTAaBJISIFOLLIME OCHOBY IS
MOHMMAaHHUS CYIIHOCTH HAy4YHOU
KapTHUHBI MUpa.

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1 Bosznyx. Kucnopon.

ITousTue 00
OKCHJIaxX

2.2 Boznyx. Kucnopoz.

[Moustue 00
OKCHIIax

2.3 Bonopoa.Ilonstue

O KHCJIOTaxX M COJIAX

2.4 Bopa. PactBopbl.

6

5

bubnaunoreka
[HOK

y4deOHast CUTyanus, XAMUYECKHUH
HKCIEPUMEHT, (POPMHUPYIOIIHIE

https://m.edso MupoBo33peHUYECKHE PEACTABICHHUS O
0.ru/7f41837c BemiecTBe M XMMUYECKOW PEaKIIHH,

BbubGnaunoreka
[HOK

COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U
COCTaBJIAOLIUE OCHOBY IS
MOHUMAaHHUS CYIIHOCTH HAyYHOU
KapTUHBI MUPA

yueOHasl CUTyalus, XUMUYECKUIH
AKCIIEPUMEHT, (OPMHUPYIOLINE

https://m.edso MupoBO33peHUECKIE PEICTABICHUS O
0.ru/7f41837c BemecTBe M XMMUYECKOW PEaKIIHH,

1 DBubOmnuoreka
LHOK

COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU U
COCTaBJISIOLIUE OCHOBY IS
MOHUMAaHHUS CYIIHOCTH HAyYHOU
KapTUHBI MUPA

MHPOBO33PCHUCCKHUEC NIPECACTABIICHUA O
BCIIIECTBE M XUMHUICCKOM p€aKkuuu,

https://m.edso cooTBeTCTBYyIOIIIE COBPEMEHHOMY
0.ru/7f41837c ypoBHIO pa3BUTHS HAYKH U

Bbubnauoreka

COCTaBJIAOLIUE OCHOBY ISl
MOHUMAaHHUS CYIIHOCTH HAyYHOU
KapTUHBI MUpa

IBpHCTUYECKas Oecena,


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

Ne  HaumenoBanue
/0 paslenoB U TeM
HPOTPaMMBI

[Nousatue 00
OCHOBAHUAX

2.5 OcHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeTMHEHNN

KonuuecTBo yacoB DneKTpoHHBI Bubl nesTeIbHOCTH 00y4YarOImMXCs ¢

Bcero Kont ITpakt ¢

11

pOJIb MYECK (umubposbie)
Hele  uwe OOpaszoBaTelnb

paGo pabor HBIE PECYPCHI

TBI BbI
I[HOK

yu€ToM paboueid mporpaMMel
BOCIUTaHUS

dbopMupyroLIas SKOJIOTUYECKU

https://m.edso nenecooOpa3Hoe OTHOIICHUE K
0.ru/7f41837¢ npupo/ie KaKk HICTOYHHUKY KM3HH Ha

1 1 DBubOmuoreka
HOK

3emiie, OCHOBE €€ CYIeCTBOBAHMUS,
MOHMMAaHKE EHHOCTHU 3/I0POBOTO U
0e3o1macHOro 00pasa KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K
COOCTBEHHOMY (PH3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO,
CHOCOOHOCTH MPUMEHSTH 3HAHHUS,
MOJTy4yaeMble MTPH U3yYCHUH XUMUH,
JUTS PELIeHUs 3aj1a4, CBSI3aHHBIX C
OKpYKarollel NPUPOJIHOU CpEelloH,
JUTSL TIOBBIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYPhl, OCO3HAHUS
rJ1I00aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOTIEM U MyTeH UxX
pEILIeHHSI TOCPEICTBOM METOOB
XUMHH, IKOJIOTMYECKOTO MBIIUICHUS,
YMEHUS pyKOBOACTBOBAThCS UM B
MO03HABATEIbHON, KOMMYHUKAaTUBHOM
U COLIMAIbHOM ITPAKTHUKE

ydeOHbIe CUTYaIH, (OPMHUPYIOIIUE
[I0O3HABATEIILHBIE MOTHUBBI,

https://m.edso HanpaBieHHBIC HA MTOJYyYCHHE HOBBIX
0.ru/7f41837¢ 3HaHuii 10 XUMHUH, HEOOXOIUMEIE ISt

00BSICHEHUST HAOJTI0JaeMBIX
MIPOLIECCOB U SIBJICHU,
[I03HABaTENIbHOMN, UH(POPMALIMOHHON 1
YUTATEIHCKON KYJIbTYPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEILHOM pabOTHI C
yu4eOHBIMU TEKCTAMU, CIPABOYHOM
JUTEPATYPOU, TOCTYITHBIMHU
TEXHHUUYECKUMU CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH,
MIPEJICTABJICHUSI O COLUATBHBIX
HOpMax M MPaBIIIAX MEKITMIHOCTHBIX
OTHOIIICHHI B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMITETCHTHOCTH
B OOIIIECTBEHHO MOJIE3HOH, Y4eOHO -
MCCIIEIOBATEIIHCKOW, TBOPUECKON U
JIPYTHX BUJAX JESITEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HO
COBMECTHOM JIeATEeIbHOCTH TIpU
BBITIOJTHEHUH YYICOHBIX,


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

Ne HammenoBanme  KomuuecTBO 4acoB DJIEKTpOHHBI Bubl nesTeIbHOCTH 00yYarOIMIMXCS C
/Il Pas/enioB M TeM  Beero Kout IIpaxT e y4€ToM paboueil mporpaMMsl
MIPOTPaMMBI pOJb HUYeCK (mdpossIe) BOCITUTAHUS
Hele we OOpasoBaTenb

paGo pabor HBIE PECYPCHI
ThI bl

MTO3HABATEJIbHBIX 33/1a4, BHITOJIHEHUHN
XUMHUYECKUX 3KCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MPOEKTOB,
CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U
B3aMMOIIOMOIIM B IIPOLIECCE ITOMN
y4eOHOM JesTEeNbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MTOBEJCHUE U
IIOCTYIIKH CBOMX TOBAPHUIIEHN C
MTO3ULIMA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIE/ICTBUI MOCTYIIKOB

Htoro no paznemny 36

Paznea 3. [lepuoaguueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3jaementon /1. U.
MemnpeneeBa. CTpoeHue aToM0OB. XUMUYeCKasi CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuun

3.1 Tlepuogmveckuii 7 bubnuorexka ydeOHbIe cuTyanuu, GOPMHUPYIOLINE
3aKOH U [HOK MHUPOBO33PEHUYECKHE MPEICTABICHUS O
[Tepuoaudeckas https://m.edso BemecTBe 1 XUMUYECKOU PEAKITHH,
cucremMa 0.ru/7f41837¢ cooTBETCTBYIOIIME COBPEMECHHOMY
XUMHYECKHX YPOBHIO pa3BUTHS HAYKH U
anemenTos JI. 1. COCTAaBJISIOIME OCHOBY IS
MeHneneena. MOHUMAaHHMSI CYITHOCTH HAYYHOMH
Crpoenue aToma KapTHHBI MUPA, TIPEICTABICHUS 00

OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPO/IBI, TO3HABATEIILHBIC
MOTHBBI, HapaBICHHbIC HA
MOJTy4eHUE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOIUMEIE JJ11 OOBICHEHHUS
HaOJIF0JaEMBIX TTPOIIECCOB U SBJICHHI

3.2 Xumudeckas cBsizb. 8 1 bubnuotexka PaGota B rpynmax, hopmupyromas
OKHCIHUTENBHO- [HOK MHTEpeC K 00YUEHHUIO U TTO3HAHMIO,
BOCCTAHOBUTEIIbHBIC https://m.edso nm0003HaTEIBHOCTD, TOTOBHOCTD H
peakuuu 0.ru/7f41837¢ ciocoOHOCTH K caMOOOPa30BaHUIO,

MPOEKTHOM U UCCIEA0BATEIbCKOM
JIeATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTU U YPOBHS
00y4eHus B JabHEUIIIEM

Hroro no paszneny 15 bubnuoreka
I[IOK
https://m.edso
0.ru/7f41837c

Pe3epBHOE Bpems 3 bubnuoreka Kondepenuus, 3ammra npoeKTos,
I[HOK dbopmupyrolIas UHTEpeC K
https://m.edso mpakTuyeckOMy U3YUSHHIO


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

No  HammenoBanne  KonmdecTBO 4acoB JIEKTPOHHBI
/Il Pas/enoB M TeM  Beero KoHT [Ipaxr ¢
[IPOrpaMMBl pOJIb UYECK (zudpossie)
Hele we OOpasoBaTenb
pabo pabot HbIC PECYPCEHI
THI bl
0.ru/7f41837c
OBILEE 89 5 5
KOJIMYECTBO
YACOB I1O
[TPOTPAMME
9 KJIACC
No HaumenoBanue  KoimuecTBO 4acoB DJIEKTPOHHBI
/T pasnenoB M TeM  Beero Kont Ipakt ¢
IIPOrpaMMBI pOJIb MYECK (zudpossie)

Hele wme OOpasoBaTenb

pabo pabot HBIC PECYPCEI
TBI Bl

Pa3nen 1. BemecTBO 1 XMMU4eCcKHe PeaKIuu

5 1 BbubGnauoreka
[HOK
https://m.edso

0.ru/7f41a636

1.1 TloBTOpeHue u
yriyoJieHne 3HaHUu!
OCHOBHBIX Pa3eiioB
Kypca 8 kiacca

Bunpl nesarensHOCTH 00yJarOmuXxcs ¢
yu€ToM paboueid mporpaMMel
BOCIUTaHUS

npodeccuil U Tpyaa pa3IuyHOTO POJIa,
YBa)XKEHHE K TPYAY U pe3yibTaTam
TPYJOBOH AESITETLHOCTH, B TOM YHCIIE
Ha OCHOBE MIPUMEHEHUS PEIMETHBIX
3HaHWI MO0 XUMUHU, OCO3HAHHBIN
BBIOOp MHIUBUAYAILHON TPACKTOPHH
MPOJOIHKEHUSI 00pa30BaHusl C YUETOM
JMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTHU K XMUMHUH,
0O0IIeCTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCTIEeITHOM

PO ECCUOHAIBHON JEATEIHHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B
npodeccuoHaNbHOM cpesie; OCO3HAHUE
LEHHOCTHU HU3HU, OTBETCTBEHHOI'O
OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JIOPOBBINA 00pa3
JKU3HU, OCO3HAHUE TMOCIEICTBUN U
HETPUSTHE BPEIHBIX MPUBBIYECK
(ynotpebneHus aJkorods,
HapKOTUKOB, KypEHUs),
HEO0OXOIUMOCTHU COOITIOACHHUS MTPABUI
0€301acHOCTH MPH OOPALEHUH C
XMMUYECKUMH BEIECTBAMHU B OBITY U
peanbHOU KHU3HU;

Bugpl nestenbHOCTH 00Y4aroXcs C
yuéToM paboueil mporpaMmbl
BOCITMTAHHUS

OBpucTHueckas oecena,
dhopMupyIOIass MUPOBO33PEHUECKHIE
IIPEJICTaBJICHMS O BEIIECTBE U
XUMHYECKON PEaKINH,
COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne  HaummenoBanue
/0 pa3lenoB U TeM
HPOTPaMMBI

1.2 OcHoBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKHAX
peaxkiun

1.3 Dnekrponutuyeckas
JICCOTIHAITHSI.
XuMHUUECKUe
peaxIyu B
pacTBopax

KonuuecTBo yacoB DnekTpoHHBI Buabpl AesSTENBPHOCTH 00YUYaAIOMIUXCS C

Bcero Kont Ilpakt

8

€

pOJIb HYECK (zudpossie)

HBIC

uc

oOpa3oBarelib

paGo paGor HBIE PECYPCBI

ThI

bI

Bubauoreka
LHOK

yu€ToM paboueid mporpaMMel
BOCIUTaHUS

COCTAaBJISIIOLME OCHOBY ISl
MMOHUMAaHHs CYITHOCTHU H&y‘-lHOfI
KapTUHBI MUPA, IPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPObL, B3aUMOCBS3IX
YeJoBeKa C IPUPOIHOU CpesloH, O
POJIM XMMUU B TO3HAHUM 3TUX
3aKOHOMEPHOCTEN

YuebHble cuTyanuu, popMupyromme
NIO3HABaTEIbHBIE MOTHBEI,

https://m.edso HanpaBieHHBIC HA MTOJYYCHHE HOBBIX

0.ru/7f41a636

BbubGnaunoreka
[HOK

3HaHWH [0 XMMHHU, HEOOXOJUMBIC JUIs
00BsICHEHUST HAOJTI0JTaeMBIX
MIPOIIECCOB U SIBJICHUH,
MO03HABATENBHOM, MHPOPMALIMOHHON 1
YUTATEILCKOW KYJIBTYPBI, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEIILHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CIIPAaBOYHON
JUTEPATypPOU, TOCTYITHBIMU
TEXHUYCCKHMU CPEACTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;
MHTEpEC K 00YUCHHIO U MTO3HAHUIO,
JIF0003HATEIIFHOCTH, TOTOBHOCTE U
CHOCOOHOCTh K CaMO0Opa30BaHHUIO,
MPOEKTHOM U UCCIIEA0BATEIbCKOM
JIeATEIbHOCTH, K OCOBHAaHHOMY
BBIOOPY HATIPABJIICHHOCTU M YPOBHS
00yd4eHus B AaJbHEHIIEM

XUMHUYECKUN IKCIIEPUMEHT,
bopMUpYyIOLIN TO3HABATEIHHBIC

https://m.edso MOTHBBI, HarpaBJIeHHBIE HA
0.ru/7f41a636 mosyueHre HOBBIX 3HAHHI 110 XHMHUH,

HEOOXOIMMBIC I OOBICHCHUS
HaOJII0JTaEMBIX MTPOIIECCOB U SIBJICHUH,
MO3HABATENbHOMN, MH(POPMALIMOHHON 1
YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE
HABBIKOB CAMOCTOSITETTLHOU PabOThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPATYPOM, TOCTYITHBIMU
TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;
WHTEpEC K 00YUCHUIO U TTO3HAHUIO,
JI0003HATEIIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHuIo,
MIPOEKTHOM U UCCIEA0BATEIBCKOMN


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

No  HammenoBanme  KoamyecTBO 4acoB DJEKTPOHHBI

/Il PA3/eNoB M TeM  Bcero KoHT [Ipaxr ¢

MIPOTPaMMBI pOJIb HYECK (mdpossIe)
Hele  me OOpasoBarenb

paGo paGor HBIE PECYPCBI
ThI bl

Wroro no pazueny 17
Pa3gen 2. HeMeTa/JILI M UX CO€IHHEHUS

Bunpl nesarensHOCTH 00yJarOmuXxcs ¢
yu€ToM paboueid mporpaMMel
BOCIUTaHUS

JEATEIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABICHHOCTH M YPOBHS
o0yuyeHHMs B JajbHeHIIeM

2.1 OOmas 4 1 bubGnuoreka VYueOHBbIC CHUTYaIlUU, HAIIPABJICHHBIC
XapAKTEPUCTUKA [HOK Ha GOPMUPOBAHUE [IEHHOCTHOTO
XUMHYECKHX https://m.edso oTHOLICHHS K OT€YECTBEHHOMY
snemeHToB VIIA- 0.ru/7f41a636 kynbTypHOMY, HCTOPHYECKOMY U

TpPYIIIBI. I"'anorensl

Hay4YHOMY HacJIe/IUI0, IOHUMaHUS
3HAQYEHMS] XUMUUECKOW HayKU B KU3HU
COBPEMEHHOT0 00IIeCTBa,
CIOCOOHOCTH BIAACTh JTOCTOBEPHOM
uH(popMalrei o nepe1oBbIX
JIOCTHOKCHUSIX U OTKPBITHSIX MUPOBOM
1 OT€UYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U
00111eCTBa; MUPOBO33PEHUYECKUE
MIPEACTABJICHUS O BEILIECTBE U
XMMHYECKON PEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
COCTAaBJISIFOLLIME OCHOBY JJIs
MMOHUMAaHUS CYIIHOCTH HAy4YHOU
KapTUHBI MUPA, TIPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TPUPOJIbI, B3AUMOCBSA3AX
YeJoBeKa C MPUPOIHON CpesIoH, O
POJIM XMMUU B TO3HAHUM 3TUX

3aKOHOMEPHOCTEN
2.2 O0mas 6 bubnuoTtexka yueOHBIE CUTYaIlUU, YBPUCTUUECCKUE
XapaKTepUCTHKA [HOK 6ecenpl, hopMUpYIOIIHE
XUMHYECKHIX https://m.edso mo3HaBare/bHbIC MOTHBHI,
251eMeHTOB VIA- 0.ru/7f41a636 nanpaBneHHbIC HA TIOTyYEHHE HOBBIX

rpynnsl. Cepa u eé
COEIIMHEHUS

3HAHUHU 110 XHUMHU, H€O6XOJII/IMI>I€ JJIsL
00BsicHEHUsT HAOTI0JTaeMBIX
MPOLECCOB U SIBJICHUM,
MO3HABATENbHON, HH(POPMALIMOHHON 1
YUTATENbCKOH KYJbTYpPBbI, B TOM YHCJIC
HABBIKOB CAMOCTOSITETTLHOU PabOThI C
y4eOHBIMU TEKCTAMH, CTIPAaBOYHOI
JIATEPATYPO, JOCTYITHBIMHU
TEXHUYCCKUMU CPEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;


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

No  HammenoBanme  KoamyecTBO 4acoB DJEKTPOHHBI

/Il PAseNnoB M TeM  Bcero Konr IIpaxT e
MIPOTPaMMBI pOJIb HYECK (mdpossIe)
Hele  me OOpasoBarenb

paGo paGor HBIE PECYPCBI

Tl Bl

2.3 Ob6mas 7 1 bubnuoreka
XapaKTEePUCTUKA [HOK
XUMHYECKHX https://m.edso
351eMeHTOB VA- 0.ru/7f41a636
rpynmsl. A30T,
dochop u ux
COCIIMHEHUS

2.4 OOmasn 8 1 2 bubmumoreka
XapaKkTEepUCTHKA [HOK
XUMHYECKHUX https://m.edso
anemeHToB [VA- 0.ru/7f41a636

IPYIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHECHUSA

Bunpl nesarensHOCTH 00yJarOmuXxcs ¢
yu€ToM paboueid mporpaMMel
BOCIUTaHUS

HMHTEpEC K O0YYCHHUIO U TTO3HAHMIO,
JIF0003HATEIBHOCTh, TOTOBHOCTh U
CITOCOOHOCTH K CaMO0Opa30BaHUIO,
MPOEKTHOM U UCCIEA0BATEIBCKOM
JIESITCIIBHOCTH, K OCO3HAHHOMY
BEIOOPY HAMPABIEHHOCTH U YPOBHS
00y4YeHHUS B JAIbHEHUIIIEM

VY4eOHbIe CUTYaIUH, IBPUCTHICCKUE
Oecelbl, XHMHYECKHE IKCIIEPUMEHTHI,
dbopmupyrOIIUe MO3HABATEIbHBIC
MOTHBBI, HAIPaBJICHHbIC HA
MOJTyYCHUE HOBBIX 3HAHHUHU 10 XUMUH,
HEOOXOIUMBIC TSI OOBSICHEHUS
HaOJIF01aeMBIX TPOIIECCOB U SIBJIICHUIA,
MO03HABATENBHOM, MHPOPMALIMOHHON 1
YUTATEILCKOW KYJIBTYPBI, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEIILHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CIIPAaBOYHON
JIUTEPATYPOU, TOCTYITHBIMU
TEXHUYCCKHMU CPEACTBAMU
UHGOPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpEC K O0YUCHHIO U MTO3HAHHUIO,
JIF0003HATEIIFHOCTH, TOTOBHOCTE U
CHOCOOHOCTh K CaMO0Opa30BaHHUIO,
MPOEKTHOM U UCCIIEA0BATEIbCKOM
NEeSITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHSI
o0yueHHs B JalIbHEHIIIEM

VY4ebHble CUTyaIu, IBPUCTHUECKUE
Oecebl, XUMHYECKHE SKCIIEPUMEHTHI,
dbopmupyrole Mo3HaBaTeIbHbIE
MOTHBBI, HAIPaBJICHHBIC HA
MOJTydeHHEe HOBBIX 3HAHHUH MO0 XMMUH,
HEO0OXOaUMBIE IS OOBSICHEHUS
Ha0JII01aeMBIX MPOLIECCOB U SIBICHUIA,
[I03HABaTEIbHOMN, UH(POPMALIMOHHON 1
YUTATENLCKOM KYJIbTYpBI, B TOM YHUCIIE
HaBBIKOB CAMOCTOSITEILHOW pabOTHI C
y4eOHBIMH TEKCTaMH, CTIPABOYHOM
JUTEPATYPOU, TOCTYITHBIMU
TEXHUYECKUMHU CPEACTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHH;
MHTEpeC K 00yUeHHIO U MTO3HAHUIO,
JIF0003HATENIFHOCTH, TOTOBHOCTE U
CHOCOOHOCTh K CaMOOOpPa30BaHHUIO,


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

Ne HawmmenoBanme  KosmuecTBo 4acoB DJIEKTPOHHBI Bubl nesTeIbHOCTH 00yYaIOIMIMXCS C
/Il PAseNnoB M TeM  Bcero Konr IIpaxT e y4€ToM paboueil mporpaMMsl
MIPOTrPaMMBI PO MUECK (mdpossIe) BOCITUTAHUS
Hele wme ©OOpasoBaTenb

paGo paGor HBIE PECYPCBI
ThI bl

MPOEKTHOM M MCCIIEA0BATEIbCKOM
JIeATETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS
00y4eHUs B JaIbHEUIIIEM

Htoro mo pazneny 25

Pa3nen 3. MeTa/JIbl M MX COeAMHEHUS

3.1 OOuwme cBoiicTBa 4 bubnuoreka YdeOHBIEC CHUTyallUu, SBPUCTUYECKHE
METaJJIOB HOK Oecenbl, XUMHUYECKUE IKCIIEPUMEHTHI,

https://m.edso ¢popmupyrome no3HaBaTeIbHbIC

0.ru/7f41a636 MOTHBBI, HAaIIPaBJICHHbIC HA
MOJTy4eHNE HOBBIX 3HAHHM 110 XUMUH,
HE00XO0aUMBIE IS 00OBICHEHUS
HAOJI0TAEMBIX TIPOIIECCOB U SIBJICHHM,
[I03HABATEIILHOMN, MH(POPMALIMOHHON 1
YUTATEIHCKON KYJIbTYPHI, B TOM YHCIIE
HABBIKOB CAMOCTOSTEILHOM PabOThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM
JUTEPaTypPOid, JOCTYITHBIMH
TEXHHUYECKUMHU CPEIICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHI;
HWHTEpeC K 00YYCHHUIO U TTO3HAHMIO,
JIF0003HATEIBHOCTD, TOTOBHOCTD U
CIOCOOHOCTH K CaMO0Opa30BaHUIO,
MIPOEKTHOM U UCCIEA0BATEIBCKOMN
JIESITEIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS
00y4eHus B JabHEHIIIEM

3.2 Baxwueiimme 16 1 2 bubmuoreka Y4eOHBIC CUTYAIlUH, IBPUCTUUCCKUE
METaIIbl U UX LIOK Oecepl, XAMUYECKUE SKCIIEPUMEHTBI,
COC/IMHCHUS https://m.edso ¢popmupyromre no3HaBaTeIbHbIC

0.ru/7f41a636 MOTHBBI, HarpaBJICHHBIC HA
MOJIy4Y€HUE HOBBIX 3HAHUM 110 XUMUH,
HE00XO0AUMBIE 7151 OObACHEHHUS
Ha0JI10/1a€MBIX IPOLIECCOB U SIBJICHUI,
M03HABATENbHOM, HMHPOPMALIMOHHON 1
YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENILHON pabOTHI C
y4eOHBIMU TEKCTAMH, CTIPABOYHOI
JUTEPATypPOH, JOCTYITHBIMHU
TEXHUYECKUMU CPEJICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOT U
MHTEpeC K 00yUYEHHUIO U TO3HAHMUIO,
J10003HATENFHOCTh, FTOTOBHOCTD U
CIIOCOOHOCTH K CaM00Opa30BaHuIo,
IIPOEKTHOM U UCCIIEN0BATEIbCKON


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

No  HammenoBanme  KoamyecTBO 4acoB DJEKTPOHHBI

/Il PAseNnoB M TeM  Bcero Konr IIpaxT ¢

MIPOTPaMMBI pOJIb HYECK (mdpossIe)
Hele  me OOpasoBarenb

paGo paGor HBIE PECYPCBI
ThI bl

Wroro no pazueny 20
Paznen 4. Xumus 1 OKpyskamomas cpeaa

Bunpl nesarensHOCTH 00yJarOmuXxcs ¢
yu€ToM paboueid mporpaMMel
BOCIUTaHUS

JEATEIIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABICHHOCTH M YPOBHS
o0yuyeHHMs B JajbHeHIIeM

4.1 BemecTBa u 3 bubnmuorexka YdeOHble cuTyanuu, GOpMUPYIOIITHE
MaTepHualbl B )KU3HU [HOK HKOJIOTHYECKH IIesiecoo0pa3Hoe
YyeoBeKa https://m.edso oTHoOLICHHE K IPUPOJIE KAK HCTOYHHKY

0.ru/7f41a636

Hroro no paszneny 3

Pe3epBHOE Bpems 3 bubnmoreka
[HOK

JKHU3HH Ha 3eMJie, OCHOBE €€
CyILIECTBOBaHUS, TOHUMaHUE
[IEHHOCTH 3JI0POBOTO U OE€30I1aCHOTO
o0Opa3a )XK13HHU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY
bu3nYECKOMY U IICUXUYECKOMY
3JI0pOBBIO, OCO3HAHUE [IEHHOCTH
coOroieH sl paBuil 0€301acHOT0
MOBEJICHUS ITPU PadOTE C BEIIECTBAMH,
a TaKXe B CUTYaLUIX, YTPOXKAIOLIIUX
3I0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH MPUMEHSThH 3HAHUS,
MOJIy4aeMbI€ MPU U3YYCHUU XUMUH,
JUISL peLlIeHUs 3a/a4, CBA3aHHBIX C
OKpYKarollel NPUPOIHON CPeoH,
JUIS1 TIOBBILLICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYphl, OCOZHAHUS
ro0aIbHOTO XapakTepa
AKOJIOTMUYECKUX MPOOIEM U MyTEeH UX
pELIEeHNs TOCPEACTBOM METOI0B
XHUMHUHU, IKOJTOTUYECKOTO MBIIICHHUS,
YMEHUS PYKOBOJICTBOBAThCS UM B
ITO3HABATEIIBHONW, KOMMYHUKAaTUBHOMN
U COLIMAIbHOW MTPAKTHUKE.

3ammuTa MpoekToB, 00o0Iatoe
YPOKH, (OPMUPYIOITHE CTIOCOOHOCTH

https://m.edso nmpuMeHsTh 3HAHHS, TTOTy4aeMbIe TIPH
0.ru/7f41a636 u3ydeHun XUMUH, IS PEIICHUS

3a/a4, CBSI3aHHBIX C OKPYKAOLIEH
MPUPOIHON CPEeNO, JIJIsl TOBBIIEHUS
YPOBHS 3KOJIOTUYECKOUN KYJIbTYPBHI,
OCO3HAHHUS INI00ABHOTO XapaKTepa
AKOJIOTHUECKUX MPOOTIEM U MyTeH UX
peleHns TOCPEACTBOM METO/IOB
XUMHH, SKOJIOTUYECKOTO MBILUIEHUS,
YMEHHSI PYKOBOJCTBOBATHCS UM B


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

Ne HawmmenoBanme  KosmuecTBo 4acoB DJIEKTPOHHBI Bubl nesTeIbHOCTH 00yYaIOIMIMXCS C

/Il PA3/eNoB M TeM  Bcero KoHT [Ipaxr

pOJIb HYECK (zudpossie)
oOpa3oBarelib

e yu€ToM paboueid mporpaMMel
BOCIUTaHUS

paGo paGor HBIE PECYPCBI

POrPaMMBI
HBIE  He
THI bl
OBILEE 68 4 7
KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

IOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

Ne Tema ypoka
n/m

1 IIpenmer xumuu. Pons xumuu B
’KA3HU JeJIoBeKa. Tena U BemecTBa

2 ITousTue o METOJaX ITO3HaHHUA B
XUMHUHU

3  Ilpakrtuueckas pabora Ne 1 «IIpaBuna
paboTel B 1a00paTOpUn U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

4 Ymuctele BemecTBa 1 cMecd. CriocoObl
paszieneHus cmeceit

5  IlIpaxTtuueckas pabota Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKH [TOBAapEHHOH COJIN)»

6  ATOMBI U MOJIEKYJIBI

KoauuectBo yacos

Bcero Konrp Ilpakru O0pasoBaTesbHbIC pecypehl
OJIbHBI YECKHue

MMO3HABATEIbHOW, KOMMYHUKATHBHOMN
U COLMAJIBHON IPAKTHKE. HHTEPEC K
MPAKTUYECKOMY U3YYCHHIO
npodeccuii U Tpya pa3IngHOTO PO/,
YBa)KEHHUE K TPYIY U pe3yJbTaTaM
TPYJIOBOH ACSITETLHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS IIPEIMETHBIX
3HAHWM 110 XUMHH, OCO3HAHHBIN
BBIOOp WHIUBUIYAIBHOU TPACKTOPHH
MIPOJIOJKCHHSI 00pa30BaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUHU,
00I1IeCTBEHHBIX HHTEPECOB U
OTPeOHOCTEH, yCIIEeIHOM
POoeCCHOHAIBHON JEATENHPHOCTH U
pa3BHUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B
poeCCHOHAIBHON CPEJIE;

DNeKTpOHHBIE LIU(PPOBbIE

e  paboThl
pabort
BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmmoteka [IOK
https://m.edsoo.ru/ff0d227e

bubmmorexa [JOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [IOK


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

/o

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Tema ypoka

XUMHAYECKHE DIIEMEHTHI. 3HAKU
(CMMBOJIBI) XMMHUYECKHUX 3JICMECHTOB

IIpocTble U CIIOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJIIPHOE YYCHHE

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas opmyia. BameHTHOCTB
aTOMOB XUMHYECKUX PJIEMEHTOB

OrHOCHUTENbHAA aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

MaccoBas 1015 XUMUYECKOTO
9JICMCHTa B COCJMHCHHUHN

KosmnuectBo BemectBa. Mouib.
MousipHasg macca

dusnueckue 1 XUMUYECKHUE SIBICHUSL.
XuMu4ecKas peakuus

IIpu3Haky U ycaoBus NPOTEKaHUS
XUMHUYECKHUX PEAKIIUN

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHWMHUYECKUE YPABHEHUS

Brramcnenns Kojam4uecTBa, MacChl
BEILIECTBA 10 YPABHEHUSM
XAMHYECKHUX peaKui

Knaccudukanust XumMmuaeckux
peakuuii (coeMHeHNs, Pa3IOKEHHUS,
3aMelleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneaucT. O000IIEeHNE "
cUCTeMaTu3anus 3HaHUN

KonTponbnas pabota Nel o teme
«BemecTBa 1 XUMHYECKUE PEAKIUI»

Bo3nyx — cmecsk razos. Cocrtas
BOo3ayxa. Kucinopon — sneMeHT u
npoctoe BeniecTBo. O30H

du3nyecKkue 1 XUMUIECKIE CBONCTBA
KHUCJIOPO/ia (peaKIIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

CriocoObI MOTy4eHUS KICIOPO/Ia B
1ab0paTOPUN U TPOMBIIUICHHOCTH.
[TpumeHneHue kucaopoaa

KomnuectBo yacos

Bcero Kontp Ilpaktu
OJIbHBI YECKHe
e  paboThI
pabor
BI

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

https://m.edsoo.ru/ff0d2a6¢

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bubnuoteka LIOK
https://m.edsoo.ru/ff0d2eae

bubmnoreka IIOK
https://m.edsoo.ru/ff0d323c
bubmuorexa [JOK
https://m.edsoo.ru/ff0d350c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d5230
bubnuorexa [JOK
https://m.edsoo.ru/ff0d37fa
bubnnoreka IIOK
https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88
bubmmoteka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d3f34

bubmmoteka [IOK
https://m.edsoo.ru/ff0d40c4

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4290

bubmmorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

/o

24
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26

27

28

29
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32
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34

35

36

37

38

39

Tema ypoka

TennoBoii 3 PeKT XMMUIECKOI
pEaKIuu, MOHSATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
U DHJIOTCPMUYCCKUX PEAKITUIX

TormmBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOObI €ro
IPEOTBPALCHUS

[TpakTuyeckas padora Ne 3 o Teme
«[lonmyuenue u cobupanue
KHCIJIOPOJIA, U3Yy4YEHHE €TO0 CBOUCTBY

Bonxopon — anemeHT u mpocToe
BemecTBo. Haxoxxaenue B npupose

dusznyueckue U XUMUYECKUE CBOMCTBA
Bosopoaa. [IpuMeHenue Bogopoaa

ITousaTHe 0 KUCIOTaX U COJIAX

Crioco0bI nostyyeHust BOA0poa B
naboparopuu

[TpakTudeckas padora Ne 4 o Teme
«[lony4yenue u cobupanue BOAOPO/A,
W3yYEHHUE €TI0 CBOMCTB»

MounsipHblii 00BEM Tra30B. 3aKOH
ABorazpo

Brrancienns 00bEMa, KOJIUYeCTBa
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUECTBY BEIIECTBA WK 00BEMY

Brraucnenuss 00EMOB ra30B 10
YPaBHEHUIO PEAKIIMU HA OCHOBE
3aK0HA 00OBbEMHBIX OTHOLIEHUI ra30B

dusnyeckrue U XMMHUYECKHE CBOMCTBA
BOJbI

Cocras ocuoBanuii. [Tloasarue 00
WHINKATOpaxX

Bona xak pacTBopHUTEb.
HaCI)II]_[eHHI)Ie 1 HCHACBIIICHHBIC
pacTBOpBl. MaccoBast 107151 BellecTBa
B pacTBOpe

[Ipaktrueckas padora Ne 5 mo Teme
«[IpuroroBneHue pacTBOPOB C
ONpeeNEHHON MacCOBOU J10JIEH
pPacTBOPEHHOTO BEILIECTBA»

Konrpomnsnas padora Ne2 o teme

KomnuectBo yacos

Bcero Kontp Ilpaktu
OJIbHBI YECKHE
e  paboThI
pabor
BI

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4790

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubnnoreka IIOK
https://m.edsoo.ru/ff0d50d?2

bubnuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4f42

bubmmoteka [IOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmmoteka [IOK
https://m.edsoo.ru/ff0d59e2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5b40

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d5eba

bu6nuoreka [IOK


https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

/o
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54

55

Tema ypoka

«Kucnopoa. Bogopoxa. Boga»

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(OTEPHBIX OKCUIIOB

OcHoBaHusI: cOCTaB, Ki1accudukanus,
HOMEHKJIaTypa

[TonydyeHnune u XuMHYECKHE CBOMCTBA
OCHOBaHHH

Kucnotsl: coctaB, knaccudukanus,
HOMEHKJIaTypa

[TomyueHnue U XUMHUYECKUE CBOWCTBA
KHCIIOT

Conu (cpennue): HOMEHKIATYpa,
CIOCOOBI OMYyYEHUS, XUMUYECKHE
CBOICTBA

[Tpaktuyeckas padora Ne 6. Pemenne
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«OCHOBHBIC KJIACCHI HEOPTaHUIECKHX
COEIUHEHUI))

I'enernueckas cBsA3b MEXKIY KJlacCaMHU
HEOPraHWYECKUX COCIUHEHUI

O00011eHNe U CUCTEMATU3 AL
3HAHUU

KonrtponsHas pabora Ne3 o teme
"OCHOBHBIE KJIacChl HEOPTAaHUYECKUX
coeMHEeHuN"

HepBLIC IIOIIBITKH KJIaCCI/I(bI/IKaLII/II/I
XUMHYECKHX 3IeMeHTOB. [loHsaTHE O
rpynmnax CXO4HbIX 3JIEMCHTOB

Ileproauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHX 31eMeHToB /1. 1.
MenneneeBa

IIepuonpl, rpynmsl, HOATPYIIIBI

Crpoenue atomoB. CoCTaB aTOMHBIX
sanep. N3oTomsl

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aToMoB 311eMeHTOB [lepuoanueckoii
cuctemsl J[. 1. Menaeneera

KomnuectBo yacos

Bcero Kontp Ilpaktu

OJIBHBI YCCKHUC

e
pabor
BI

paboThl

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

https://m.edsoo.ru/ff0d6342

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d664e
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmnoreka IIOK
https://m.edsoo.ru/ffOdfee2
bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2
bubnnoreka IIOK
https://m.edsoo.ru/00ad9474

bubnnoreka IIOK
https://m.edsoo.ru/00ad9b7c

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb?2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ela

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6nuoreka [IOK
https://m.edsoo.ru/00ada342
but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc


https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

No Tema ypoka
/11

56 XapakTepucTHKa XMMUYECKOTO
AJIEMEHTA TI0 €T0 MOJOKEHUIO B
ITepuoanueckoii cucreme /1. U.
Menaeneena

57 3unauenue llepuoauyeckoro 3aKoHa
JUISL pa3BUTHS HAYKH U MIPAKTUKU. [].
N. MenpeneeB — yd€HbIN, IEAArOr U
rpaXKAaHUH

58 DnexTpooTpHUIATENIHFHOCTh ATOMOB
XUMHUYECKHX JJIEMEHTOB

59 Honnas xumMuueckas CBSI3b

60 KosanenrtHas IOJIApHAaA XUMHUYCCKasd
CBA3b

61 KoBaneHTHas HENOJISpHAS
XUMHUYECKast CBS3b

62 CreneHp OKUCIEHUSI

63 OKHUCIUTEIBLHO-BOCCTAHOBUTEIIBHBIE
peaKiuu

64 OxuciauTen U BOCCTAHOBUTEINA

65 KontponbHas padota Ned o reme
«Ctpoenue aroma. XuMHUYecKast
CBSI3b»

66 PesepsHbIil ypok. O000IICHNE U
cUCTEeMaTH3aIlHs 3HAHUH

67 PesepBHbIil ypok. O0001IIEHNE U
cucTeMarn3anys 3HaHUI

68 PesepsHbIil ypok. O600IICHNE U
cUCTeMaTH3allHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

9 KUIACC

No Tema ypoka
/i

1 Ilepuoanyeckuii 3aKOH.

KomnuectBo yacos

Bcero Kontp Ilpaktu
OJIbHBI YECKHE
e  paboThI
pabor
BI

68 4 4

KommuectBo yacoB

Bcero Kontp Ilpaktn
OJIbHBI YECKHEe
€  paboThI
pabot
BI

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/00ada824

Bbubnuoreka [IOK
https://m.edsoo.ru/00ada96e

bu6nmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmnoreka IIOK
https://m.edsoo.ru/00adac34

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bubnnoreka IIOK
https://m.edsoo.ru/00adaab9

bubnuorexa [JOK
https://m.edsoo.ru/00adae28

bubnnoreka IIOK
https://m.edso0.ru/00adb076

bubmuorexa [JOK
https://m.edso00.ru/00adb076

bubmmoteka [IOK
https://m.edsoo.ru/00adb486

bu6mmoteka [IOK
https://m.edsoo.ru/00adb33c

bubmmorexa [JOK
https://m.edsoo.ru/00ad9ch2

bubmmoteka [IOK
https://m.edsoo.ru/ff0d61c6

OneKkTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPChI

but6mmoreka [IOK


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

n/n

10

11

12

13

14

15

16

17

Tema ypoka

[Tepuonnueckas cucTeMa XMMHYECKUX
sanemenToB /I. 1. Menaeneera

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB
IIEPBBIX TPEX IEPUOIOB

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Bunpl xuMuuecKkou CBSI3U U TUIIEI
KPUCTAJUIMYECKUX PELIETOK

KonTponbhas padorta Nel o teme
«[ToBTOpeHue u yrmyoneHue 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8§ Kiaccay

Krnaccudukanus XuMAIECKUX
peaKIuii Mo pa3IMYHBIM MIPU3HAKAM

Ilonstue o CKOpPOCTH XHUMHYECKOH
pPCaKkuru. IloHsiTHE O TOMOI€HHBIX B
TCTCPOTICHHBIX PCAKIUAX

[TonsiTE 0 XUMUYECKOM PAaBHOBECHH.
@DakTOpPHI, BIUSIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAKIMU U IIOJIOKEHUE
XUMHYCCKOI'0 paBHOBECHUS

OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

Teopus 2IEKTPOIUTUYECKON
mucconuanmu. CHIbHBIE U CIIA0bIE
ANEKTPOJIUTHI

HonHbIe ypaBHEHUS peakuil

XUMHYECKHE CBOWCTBA KUCIOT U
OCHOBaHUU B CBETE MpeACcTaBIeHUI 00
ANEKTPOJIUTUYECKON AUCCOIUALINH

XMUMHYECKHE CBOMCTBA COJIEU B CBETE
MpeJICTaBICHHU 00
AIEKTPOIUTUUECKON JUCCOLMAIIITHI

[TonsTHE O TUIpONIH3E CONEN

O000111eHHE U CUCTEMATU3 AL
3HAHUU

[TpakTuueckas padota Ne 1. «Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4»

KonrpomnsHas padora Ne2 o treme
«DQNEKTPONIUTUYECKAS JUCCOLIUALIMSL.

KomnuectBo yacos

Bcero Kontp IIpaktu
OJIbHBI YECKHe
€  paboThI
pabor
BI

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6nuoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6nmoreka [IOK
https://m.edsoo.ru/00adbac6

bubnnoreka IIOK
https://m.edsoo.ru/00adbch0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

bubmmoteka [IOK
https://m.edsoo.ru/00adcade

bubmmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448
bubmmoteka [IOK
https://m.edsoo.ru/00add5d8

bubmmoteka [IOK
https://m.edsoo.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
https://m.edsoo.ru/00addd12
but6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

No Tema ypoka KonndecTBo yacon

/1 Bcero Kontp Ilpaktu
OJIbHBI YECKHe
€  paboThI
pabor
BI

Xumuaeckue pC€aKluu B paCTBOpaAX»

18 OOGmas xapakKTepUCTHKA TaJIOTCHOB. 1
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJjopa

19 Xnoposoaopoa. ComnsiHast KMCIIOTA, 1
XAMHYECKHE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHHUE

20 IIpaktuueckas padota Ne 2 o Teme 1 1
«lomydeHnue COITHON KUCIIOTHI,
u3y4eHue e€ CBOWCTBY»

21 BeruucieHus Mo ypaBHEHUSIM 1
XUMHYECKHX PEaKIUil, €CIIi OJJUH U3
pEareHTOB J1aH B U30BITKE

22 OO0mas XxapakTepuCTHKa SJIEMEHTOB 1
VIA-rpymisl

23 AJUIOTpOIIHBIE MOJU(HUKAIINN CEPHI. 1
Haxoxnenue cepbl 1 € COeIMHEHUH B
npupoje. XMMUYECKHUE CBOMCTBA CEPBI

24 CepoBogopon, ctpoeHue, puznueckue 1
U XUMHAYECKHE CBOWCTBA

25 Okxkcupsl cepbl. CepHas KHCIIOTA, 1
duzHYecCKre 1 XUMUIECKIE CBOHCTRA,
MPUMEHEHUE

26 XMUMHUYECKHE peaKluy, JexKallue B 1
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
HOJYyYEHUsI CEPHON KUCIIOTBHI.

XHUMHYECKOE 3arps3HEHNE
OKpY’Karollel cpebl COeAMHEHUSMU
cepsl

27 BeluncieHue MaccoBOH Joiu Beixoga 1
IPOAYKTa PeaKkuu

28 OOmas xapakTepUCTHKA HJIEMEHTOB 1
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Iipupoe, Gpu3nveckue u
XUMUYECKHE CBOKCTBA

29 AmmMmmuak, ero (hpu3H4YecKue u 1
XUMHUYECKHE CBOMCTBA, MOJIyuYeHHE U
pUMEHEeHHE

30 TIpakTuueckas padota Ne 3 1o Teme 1 1
«[TonmyueHne aMmmMHaKa, U3y4eHUE €ro
CBOWCTB»

31 A3sotHas KucnoTa, €€ GU3NIECKUE U 1
XUMHUYECKHE CBOMCTBA

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6nmoreka [IOK
https://m.edsoo.ru/00ade104

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a
bubnnoreka IIOK
https://m.edsoo.ru/00ade64a

bubnnoreka IIOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bubmmorexa [JOK
https://m.edsoo.ru/00adec8a

bubmmoteka [IOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

but6mmoreka [IOK
https://m.edsoo.ru/00adf004

but6mmoreka [IOK
https://m.edso0.ru/00adf180

but6mmoreka [IOK
https://m.edso0.ru/00adf306


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

No Tema ypoka KonndecTBo yacon

/1 Bcero Kontp Ilpaktu
OJIbHBI YECKHe
€  paboThI
pabor
BI

32 Hcnonb30oBaHUE HUTPATOB U COJICH 1
AMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoOpeHui. XuMHUYEeCKOe 3arpsi3HCHHE
OKPYKaroIEeH Cpelibl COETNHEHUSIMU
azoTa

33  ®docdop. Oxcun dhocdopa (V) u 1
docdopnas kucinora, pusndeckue u
XUMHUYECKHE CBOICTBA, MTOJIyYeHHE

34 Hcnons3oBanue ¢pocdaros B kauectBe 1
MUHEPAIBHBIX YIOOPEHUI.
3arpsi3HEeHUE IPUPOAHON CPebl
docharamu

35 VYrmepon, pacpocTpaHeHUE B 1
npupoe, GU3NIECKUe U XUMHUECKUE
CBOICTBA

36 Oxkcunusl yraepoaa, ux Gpuandeckue u 1
XUMHYECKHE CBOMCTBA.
DKOJIOTHYECKUE TTPOOIIEMBI,
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)

37 VYrojpHasg KUCIIOTA U €€ COJIn 1

38 TIIpaktuueckas padorta Ne 4 1o Teme 1 1
"ITosrydeHne yrieKucioro rasa.
KavecTBenHast peakius Ha KapOOHaT-

"

HOH

39 IlepBoHavanbHBIE MOHATHS 00 1
OpPraHUYECKUX BEIIECTBAX KaK O
COEZIMHEHUSX yriiepoaa

40 Kpewmuuii u ero coeTMHEHUs 1

41 IlpaxTtuueckas padora Ne 5. Pemenue 1 1
AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxnenne HeMeTaIbl U UX
COCIMHEHMS

42 KoutponbHas pabota Ne3 o Teme 1 1
«Baxnelmme HeMeTaIbl U UX
COCIMHEHUS

43 OOmas xapakTepucTuKa XuMuyeckux 1
9JIEMEHTOB — METAJIJIOB.
Mertamindeckas CBS3b U
MeTaJUTnYecKast KpUCTaTNIecKast
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/00adf518

bu6nmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6nmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmunorexa IJOK
https://m.edsoo.ru/00adfd9c

bubnnoreka IIOK
https://m.edsoo.ru/00adfebe

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢
bubnnoreka IIOK
https://m.edsoo.ru/00ae027e

bubmmorexa [JOK
https://m.edsoo.ru/00ae054e

bu6nuoreka [IOK
https://m.edsoo.ru/00ae080a
bubmmoteka [IOK
https://m.edsoo.ru/00ae0bf2

bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e


https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

n/n

44

45

46

47

48

49

50

o1

52

53

54

55

56

57

58

59

60

Tema ypoka

XUMHWYECKHUE CBOMCTBA METAIJIOB.
DIEKTPOXUMUYECKUN P
HaIPsHKEHUH METaNIOB

OO6mue crmocoOb! MOTyYeHUS
MeTaiioB. CruiaBel. BerauciieHus mo
YPaBHEHHSIM XUMHUYECKHUX PEaKIUi,
€CIIM OJIMH U3 PEareHTOB COJNEPIKUT
PUMECH

[ToHsiTHE O KOPPO3UU METAJIOB
[[lenounbie METATIIBI

OKcuabl ¥ TUAPOKCUJIBI HATPUS U
KaJIus

[[lenouHo3eMeNIbHBIC METAJIIBI —
KaIbIIMA U MarHui

Baxxneiime coeqMHeHNs KaIbIHAs

O0001IEHNE U CUCTEMATHA3AIMS
3HAaHUH

JKécTkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHHUS

[TpakTiueckas padota Ne 6 o reme
"XEcTKOCTh BOABI U METOIEI €€
ycTpaHeHus "

ATroMAHAN

AmdoTepHbIe CBOMCTBa OKCHIA U
TUAPOKCUAA

Kemezo

Oxcuibl, THIPOKCUABI U COJIM XKele3a
(IT) n xene3a (III)

O00011eHNe U CUCTEMATU3 AL
3HAHUN

[Tpaktuyeckas padora Ne 7. Pemenue
SKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxkneine MeTaibl 1 UX
COCTUHCHHUS

Beruncnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKLU, ECIIU OJUH U3
peareHToB J1aH B U30BITKE WU

KomnuectBo yacos

Bcero Kontp IIpaktu

OJIBHBI 4YCCKHUC

e
pabor
BI

paboThl

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTebHbIE PECyPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/00ae1156

bu6nmoreka [IOK
https://m.edsoo.ru/00ae1156

bu6nmoreka [IOK
https://m.edsoo.ru/00ae1278

bubmnoreka IIOK
https://m.edsoo.ru/00ae14b?2
bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2
bubnnoreka IIOK
https://m.edsoo.ru/00ae15e8

bubnuorexa [JOK
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ae1886

bubmmoteka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoteka [IOK
https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64
bubmmoteka [IOK
https://m.edsoo.ru/00ae1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

but6mmoreka [IOK
https://m.edso00.ru/00ae1750


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

No Tema ypoka KonndecTBo yacon DIIeKTpOHHBIE TTUPPOBHIC

n/m Beero Kourp Ilpaktu o0Opa3oBaTeNbHbBIE PECYPCHI

OJIbHBI YECKHE
€  paboThI

pabor
Bl
COJICP)KUT IPUMeCH. Beruucienus
MacCOBOH JOJIH BBIXOJIa TIPOIYKTA
peaxkuu
61 OO0001eHne 1 cucreMaTU3aIus 1
3HAHUU
62 Kontponbnas pabota Ned o reme 1 1
«BakHelne MeTaIbBl U UX
COETUHEHUS
63 BemiectBa u MaTepuaibl B 1 bubnmoreka [JOK
[MOBCEAHEBHOM XU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 Xwumudeckoe 3arps3HEHUE 1 bubnmnoreka HOK
OKpYIKaroIIen cpeibl https://m.edsoo.ru/00ae4270
65 Poiib XuMHH B pEIICHUN 1 bubnuorexa [JOK
9KOJIOTHYECKHX POOJIeM https://m.edso0.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U 1 bu6nmoreka [IOK
CHCTEMATU3ALMA 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepsHbIil ypok. O6001IICHNE U 1 bubnmoreka [JOK
CHUCTeMAaTH3aIMsl 3HAHHMA https://m.edsoo.ru/00adb33c
68 PesepBHbliil ypok. O6001IeHNE U 1 bu6nuoreka [IOK
CHCTEMATU3ALNA 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»
* Xumus, 9 knacc/ I'abpuensua O.C., Octpoymos U.I'., Cnaakos C.A., AKInoHepHOE 00IIECTBO

«3marensctBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Hayka u Xu3HBb: €XeMeCSUHbI Hay4YHO-TIONMYJSIpHBIA >XypHan/ ri1. pea. Jlo3oBckas. —
Mocksa: Hayka u sxu3nb. 2002-2023.
2. Xumus n xu3Hb - XXI Bek: exeMecsdHblil HayqHO-TIONYJISIpHBINA KypHan/ ri. pexa. JI. H.

CrpensHukoBa. — Mocksa: Hayka, 2001-2023.


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. bubmuortexka umudpoBoro obpazomaTenbHoro koHteHTa (bubmmorexa I[[OK)
[DnexTponnsii pecypce]. — URL: https://urok.apkpro.ru/, (mocTyr cBOOOAHBII).

2. Enunas komekius jgoctyna K IU(pOBBEIM 00pa3oBaTeIbHBIM pecypcam
[DnexTponHBI pecypc]: denepanbHBIA HEHTP WHGOPMAIMOHHO-00pa30BaTEIBHBIX
pecypcoB. — URL: http://school-collection.edu.ru/catalog/, (moctym cBoOOAHBII).
3.Poccuiickasi sneKTpoHHas IIKoJa [DJEKTPOHHBIM pecypc]: rocyaapcTBEHHas
obpazoBarenpHas 1iarpopma. — URL: https://resh.edu.ru/subject/13/, (moctym
CBOOO/THBIN).

4. Caiit ®UIIU (OPI'BHY «®eaepanbHblii HHCTUTYT NEAArOruueckKux U3MEpeHHin»)



https://urok.apkpro.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/13/

