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TlogacuuTensHad 3ammucka

[IporpamMMma coctaBiieHa Ha OCHOBE OCHOBHBIX HOPMAaTUBHO-TIPABOBBIX aKTOB:

1. ®enepanbubiii 3akoH Poccuiickoir @epepamnu ot 29.12.2012 r. Ne 273-03 «0O6
obpazoBanuu B Poccuiickoii deaepannm» (C N3BMEHEHHUSIMHU ).

2. Pacnopsoxenue IlpaButensctBa Poccuiickoit @eneparun ot 04.09.2014 r. Ne 1726-p
«KoHnuenuus pa3BuTus AOMOJHUTEIBHOIO 00pa30BaHUS JETEH».

3. TlocranoBnenue I'7aBHOrO TOCYZApCTBEHHOTO CaHUTApHOTO Bpaya Poccuiickoit
Oenepannn ot 28.09.2020 1. Ne 28 «O06 yrBepkaeHun canutapHbix npasun CII 2.4. 3648-20
«CaHUTapHO-3ITNIEMUOJIOTHYECKIE TPEOOBAHUS K OPraHU3aIMsIM BOCHHMTAHUS U OOydYeHHs,
OTJIbIXa M O3/I0POBJICHUS JETEH U MOJIOIEIKI

4. Tlpuxaz MunuctepctBa mnpocsemeHuss P® or 9 wnos6ps 2018 1. Ne 196 «O6
yTBepkaeHun [lopsaka opraHuzanuu M OCYIIECTBICHUS OOpa3oBaTENbHOM AESTENbHOCTU IO
JIOTIOJTHUTEIBHBIM 0011€00pa30BaTEIbHBIM IPOrpPaMMaMy.

5. [Ilpuka3z MunucrepctBa npocsemienus PO ot 3 cenrsadps 2019 r. Ne 467 «O6
yTBepkaeHnH L{ereBoit Moienu pa3BUTHS CHCTEM JIOTIOJIHUTEILHOTO 00pa30BaHUs IETEH.

6. IIpuka3z Muno6puayku Poccun ot 23.08.2017 r. Ne 816 «O6 yrBepxknenuu [lopsaka
OPUMEHEHUS  OpraHM3alls MM,  OCYLIECTBIAIOIIMMU  00pa3oBaTEeNbHYI  JIE€ATEIbHOCTD,
AIIEKTPOHHOTO OOYYEHHUS, TUCTAaHIIMOHHBIX OOPa30BaTENFHBIX TEXHOJIOTUH TPH pealn3anuu
00pa30BaTeNbHBIX TPOrPAMM).

7. llpuka3 MuHucTepcTBa Hayku U Bbicuiero oOpasoBaHusi Poccuiickont denepauuu,
MunucrepctBa mpocBenieHus Poccuiickorr @enepanmu ot 05.08.2020 1. Ne 882/391 «O6
OpraHu3alliil ¥ OCYUIECTBICHWU O00pa30BaTEIbHON JESITEIBHOCTH TP CETeBOH (opme
peanuzanuu 00pa3oBaTENbHBIX TPOrPAMMY.

8. IImcemo MwunoOpHayku Poccuu ot 18.11.2015 r. Ne 09-3242 «O HampaBicHHH
uHpopmanum» (BMecte ¢ «MeTOAMYECKUMH PEKOMEHJALUSMU 10 MPOCKTHUPOBAHHIO
JIOTIOTHUTEIIBHBIX 00II€pa3BUBAIOIINX MPOTpamMM (BKIIIOYask pa3HOYPOBHEBBIE MPOTPAMMBI ).

Hanpasaennocts JIOOII: ectecTBeHHOHAayYHAs!.

K  umcnmy  Haubosiee  akTyadbHbIX  nIpoOjieM  OTHOocHTCA  (OpMHpOBaHUE
€CTECTBEHHOHAYYHOUM IrpaMOTHOCTH y 00yYarOUMXCsl, KPUTUYECKOTO U KPEaTUBHOTO MBIIIUIECHUS,
COBEpUICHCTBOBAHMS HABBIKOB E€CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, a Takke i
MPAKTUYECKON OTpabOTKM y4eOHOro Marepuasna 1o ydeOHOMYy NpeaMeTy «XUMHUS» ¢ TOMOIIbIO
OCHAIlleHUs KabuHeTa COBPEMEHHBIMU TPUOOpaMU U 000PYIOBaHUEM.

HoBu3Ha u oTiuunTenbHas 0cOOEHHOCTh

OTnuuuTeNbHON OCOOEHHOCTBIO JTaHHOM MpOrpammbl, OT YK€ CYIIECTBYIOLIEH B 3TOM
001acTH, 3aKIOYalOTCs B TOM, YTO B IIpollecce SKCIEePUMEHTATbHOM palboThl yualiuecs
PUOOPETAIOT ONBIT MO3HAHUS PEAIbHOCTH, SBIISIOIIMNCSA BaXKHBIM 3TalioM (OPMUPOBAHUS Y
HUX yOeXJIeHHi, COCTaBJIAIONIME OCHOBY HAay4YHOTO MHPOBO33PEHHUS, MPOCIECKUBACTCS TECHAs
B3aMMOCBSA3b C Y4YEOHBIMHM MpeAMeTaMHU XUMHS, Ouosiorus, WHpopMaTuka, MpeanpoduibHas
MOJATrOTOBKA M KPAaeBEJCHHE - OTPaXKarolllue €JMHCTBO y4eOHOM M BHEYPOUHOH NESATETHHOCTH.
[TpakTHyeckue 3aHATHS MO MPOTpaMME CBSI3aHbl C MCMOJIb30BAaHUEM XHMUYECKUX PEAKTHBOB.
ITporpaMMa opueHTHpOBaHa Ha IPUMEHEHHE HIMPOKOT0 KOMILIEKCA IPAKTUYECKUX 3HAHUM.

AJlpecat nporpaMMsl

ITporpamma agpecoBana aetsim ot 13 1o 14 ner.

YcnoBus Habopa ydamuxcst

Jns  o0ydeHHsT TNPUHUMAIOTCS BCE JKeJamoliue (HE MMEIOUIMe MEIUIIMHCKHX
MPOTUBOMNOKA3aHMil); CyLIECTBYeT OTOOpP Ha OCHOBAaHMM TNPOCIYIIMBAHHS, TECTUPOBAHMS,
IpOCMOTpa paboT, HaNUYKsI 6a30BBIX 3HAHUH B 0071aCTH XUMHH.

KoanyecTBo yyammxcs

KonmyecTtBo ydwammxcss B OOBEAMHEHHHM 3aBUCUT OT HAIPABICHHOCTH IPOTPaMMBbI,
ompenenseTcs YcTaBoM 00pa3oBaTelIbHON opranu3aiuu ¢ yuetoMm pekomeraanuii CanlluH.
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B epynne -10-20 uenosexa.

Yucnennvlii cocmas yuauwuxcs 8 00vbeOUHeHUU Modxcem Oblmb YMEeHbUEH NPU KII0YeHUU
8 He20 YHAWUXCS C O2PAHUYEHHBIMU 803MOACHOCMAMU 300P08bsL U (UU) Oemeli-UHBATUOO0S.

O0beM U CPOK OCBOEHHUS IPOrPaMMBI

[TponomkuTensHOCTh 00YYEHHUS IO JaHHOW MPOrpaMMe M KOJHMYECTBO YaCOB OOYUYCHHUS:
70 yacoB. [lanHas mporpaMma paccuMTana i oOydarommxcs 8 kiaccoB Ha 70 yacoB mo 2 yaca
B HEJICIIO0 U COOTBETCTBYET BO3PACTHBIM OCOOCHHOCTSM OOYJarOIIUXCS.

DOpMBI U PEKUM 3aHATUN

3aHATUS IPOBOJASATCS BO BTOPOH MOJIOBUHE JIHS, POAOKUTENBHOCTD 3aHATUN 45 MUHYT.
[Tpu oOyueHMM OyAYyT UCIHOIB30BATHCS BCTPEUYH, JAEMOHCTPAIlMHU, JUCIYTHI, UTPa, MPOCKTHI,
KpYyTJble CTOJbl, KOJUJIEKTUBHO-TBOpPYECKOE Jeli0, JabopaTopHblii mnpakTukym. [Iporpamma
MpeyCMaTPUBAET TEOPETUUYECKUE U MPAKTUYCCKUe 3aHsATHSA. Takke yuammecs OyayT paboTarh
C IuTepaTypoil u B cetu MHTEpHET C Leibl0 MOArOTOBKH COOOIICHU, MPE3eHTAIlUI; BBITOIHAT
JKCIIEpUMEHTaJIbHble paboThl. DOpMbI 3aHATUNA  ONPENESIOTCS  KOJIMYECTBOM  JETEH,
OCOOCHHOCTSIMU MaTepuana, MeCTOM U BpEMEHEM 3aHSTHUS, MPUMEHSEMbIMUA CPEJICTBAMU U T.II.
[Tpu BBIEncHWM (OpM 3aHATHH OHH JOJDKHBI OBITh OOBEIUHEHBI CIUHBIM KpPUTCPUEM
KJIacCU(PpUKALIHH.

Kak mpaBwio, BBLACHSIOT CIEAYIOIIHAE TPYIIsl (OpM OpTraHU3aluH OOyYeHUsS: nHO
KOJIUYeCma8y yYyauuxcs, y9acTBYIONIMX B 3aHATUU (KOJUIEKTHBHAsS, UHOTJA BBIACISIETCS 0CO00
¢dponTanpHAs paboTa mexarora cpasy co BCeil TpyInoi B €AMHOM TEMIIE U ¢ OOIIMMH 3a7adyaMH,
rpynnoBasi, UHAUBUAYaIbHas);

O 0CODEHHOCMAM KOMMYHUKAMUBHO20 63aumoolelicmeus Tieaarora U Jereil (ypoku-
Oecenpl, MPAKTUYECKUE 3aHATHUS, MPAKTHUECKas [eATEIbHOCTh, KPYIJIBIE CTOJbI, AUCITYTHI,
MOWCKOBBIE ¥ HAy4YHBIC HCCIICIOBAHMS, IMOCTAHOBKA W PEHICHHE IPOOJIEMHBIX BOIPOCOB,
UTPOBBIE MOMEHTBI, MPOEKTHI, MpaKTU4YeCKhe paboThl, TBOpUECKHE pabOThl, caMOaHAIU3 U
CaMOOIICHKA, HAOJIIOACHUS U T.]1.);

no ouoakmuueckou yenu (BBOAHOE 3aHATHE, 3aHATHE MO YIIyOJIEHHIO 3HaAHMUH,
MPAKTUYECKOE 3aHATHE, 3aHSATHE M0 CHCTEMATH3allid W OOOOIICHHWIO 3HAHWMA, 10 KOHTPOIIO
3HaHW, YMEHHUN U HABBIKOB, KOMOMHHPOBAaHHBIE ()OPMBI 3aHATHIA).

3auamus exmouarom 6 cebs Op2aHU3AYUOHHYIO, MEeOPemudeckyio U HpaKmuieckyio
yacmu. OpeaHu3ayuoHHAs Yacmv OOJNCHA obecnedums HAIudue 6cex HeoOXO00UMblX O
pabomsi Mamepuanos u ULII0Cmpayull.

@opMBl  OpraHU3alMM  JEATEIBHOCTH YYallUXCS Ha 3aHATUU: UHOUBUOYANbHAA,
epynnosas, paboma no noozpynnam, Koanekmuenas. Koanekmugnvie popmul ucnonvsyromes npu
U3YYEeHUU Mmeopemuyeckux Cceeoenull, O@OpMIeHUU BbICMABOK, NPOBEOCHUU IKCKYPCULL.
I'pynnosvie opmvl npumensiomcs npu nposeoenuu NpaKmuyeckux padom, GulNOIHeHUU
MBOPUECKUX, UCCLe008amenbCkux 3adanuu. MHousudyanrvHvlie opmel pabomvl NPUMEHSIOMCS
npu pabome ¢ OMOENbHLIMU pedamamu, 001a0AOWUMU HUSKUM UILU BbICOKUM VPOBHEM
Paseumus.

Pe3ysibTaTHBHOCTH 00pa30BaTe/IbHOW 1ESATEJBLHOCTH OIPENENIeTCs CIOCOOHOCTHIO
00y4JaromnXCcsl Ha KKJOM dTare paclIupsATh KPYT 3a7ad Ha OCHOBE MCIOIh30BaHUS TOTyUYEeHHOU
B X07ic 00y4eHHsI HH()OPMAIINHA, KOMMYHHUKATHBHBIX HABBIKOB, COITMAIM3AINK B OOMIECTBCHHON
*u3HU. OIeHKa pe3yJabTaTUBHOCTH peaTu3allid MPOrpaMMbl  OCYIIECTBISIETCS Ha OCHOBE
0000IIEHHBIX OIEHOYHBIX TOKa3aTelieH, BKIIOYAOIINX B ce0S: pa3BUTHEC YMCHHHA W HABBIKOB,
MPOSIBIIEHUE CAMOCTOATEILHOCTH ¥ TBOPUYECKOW aKTUBHOCTH.

B cucreMy omnpenencHus pe3yIbTaTUBHOCTH BXOJUT TECTUPOBAHUE 1O BCEM BXOJISIIAM B
porpaMMy IO MPOBEPKE TEOPETUUECKUX 3HAHWI, BUKTOPHUHBI, IPAKTUYECKHE PabOThI, a TaKke
3alUTa TBOPUYECKUX padboT (MccieaoBaTenbckoil padoThel). OCHOBHBIM PE3yJIbTaTOM 3aBEPILECHUS
MPOXOXKACHUSI TTPOTPaMMBI SIBIISIETCS CO3[]JaHUE KOHKPETHOTO MPOAYyKTa (TMPOEKTa) peannu3aluu
COOCTBEHHOM KOMITETEHTHOCTH.

@opMbl MOJABEAEHUS] HTOTOB PeATH3ANMU MNPOrPaMMBbI: MPAKTUYECKHE pPadOTHI,
TECTHUpPOBaHUE, y4eOHO-HUCCIIe10BATENbCKIE KOHPEPEHIUH 110 3alIUTE TPOEKTOB.
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Buabl kouTpoas: J{1s KOHTPOJIS yPOBHS AOCTHXKEHUN y4YaIIMXCSl UCTHOJIb3YIOTCS TaKue
BUIbl  KOHTPOJII KAk  BBOJHBIM, TEKYyIIMH, TEMATUYECKH, WTOrOBBI  KOHTPOJIb.
[Ipeobnanaromumu hopMaMu TeKylero KoHTpois YVY]l sBISIOTCA: TECTUPOBAHME, pEIICHHE
MPAKTUYECKUX CHUTyallud, MPAKTUYCCKUE 3aHATHS, 3ammra NpoekToB. CucTtemMa KOHTPOIS
BKJIIOUAET CaMoO-, B3aWMO-, YUUTEIbCKUNA KOHTPOJIb U IMO3BOJISIET OLEHUTHh 3HAHUS, YMEHUS U
HABBIKU YYAIIUXCS KOMIUIEKCHO TI0 CJIETYIOIIMM KOMITOHEHTaM: YMEHUS U HaBBIKH (TIPEeIMETHBIC
u  oOmme yuyeOHBIC); CHOCOOBI  JesATenbHOCTH  (IMO3HABaTelbHAs, HWH(OPMaAIMOHHO-
KOMMYHHKATHBHAs W PEQIICKCHBHBIC); BKIIFOUEHHOCTh YYAaIllerocs B y4eOHO-ITO3HABATEIBHYIO
JESTEIbBHOCTh U YPOBEHb OBJIAJICHUS €10 (PENpOAYKTUBHBIN, KOHCTPYKTUBHBIM M TBOPUYECKHI);
B3aMIMOIIPOBEPKA YUYAIIUMHUCS JAPYT Ipyra MpHU KOMIUIEKCHO-PACIPEICTUTEILHON AeSITeTbHOCTH
B Ipynmax; cojaepkaHue u ¢dopMa NPEICTABICHHBIX peepaTUBHBIX, TBOPUYECKUX,
UCCJICIOBATENILCKUX U APYTUX BHIOB paboT; MyONHMYHAs 3allMTa W TPE3CHTAIUs TBOPYECKHUX
paboT, uccienoBaHUl U IPOEKTOB.

YpoBeHb nporpaMmmbl — 6a30BbIH.

HEJIN U 3AJAYHU TPOT'PAMMBI.
Henan mporpamMmbl:  yAOBIETBOPUTH  IO3HABATEIbHBIE  3ampoChl €T, pa3BUBATh
UCCJIEI0BATENIbCKUN MOAX0J K HM3YYEHHIO OKPYXKAIOIIET0 MHUpAa U YMEHHE NPHUMEHSTh CBOU
3HAHUSl HA MPAKTUKE, PACHIMPUTHh 3HAHUS yUalTUXCS O MPUMEHEHUHU BEIIECTB B IMOBCEIHEBHOM
YKU3HU, PeaTn30BbIBATh OOLIEKYIbTYPHBIN KOMIIOHEHT.
3agauu nporpaMmsbI:
[Ipenmernbie:
v’ copMHpOBaTL HABBIKU DJIEMEHTAPHOMN UCCIIEN0BATENLCKOM PaOOThI;
v pacUIMpHTh 3HAHHS YYAIIMXCS 110 XMMHUH M 9KOJIOTHH;
v HayuYuTb IPUMEHATH KOMMYHHMKATHBHBIE U IIPE3E€HTAIIMOHHEIE HABLIKH;
v’ Hay4duTh OOPMIIATH PE3YJIbTAThl CBOEH pabOTHI.
MeranpeaMeTHbIe:
v’ pa3BUTh YMEHHE NPOEKTHPOBAHUS CBOEH JIEATENLHOCTH;
v\ OpoJoKUTh  (POPMUPOBAHME HABBIKOB CAMOCTOATENLHONM pabOTBl €  PasIMYHBIMH
UCTOYHUKaMU UHGOpMAIUY;
v IPOJOJDKHUTH Pa3BUBATH TBOPYECKUE CIIOCOOHOCTH.
JIMYHOCTHBIE:
v IPOJOJDKHUTH BOCIIUTAHHE HABLIKOB DKOJOIMYECKON KYJILTYPhI, OTBETCTBEHHOIO OTHOILECHUS
K JIFOJIIM U K IPUPOJIE;
v/ COBEPILIEHCTBOBATH HABBIKU KOJUIEKTHBHOMN Pa0OThI;
v Crmoco0CTBOBAaTh TMMOHMMAHHWIO COBPEMEHHBIX MPOOJEM OKOJOTHH M CO3HAHHIO HX
aKTyaJbHOCTH.




COJAEPKAHUE ITPOI'PAMMBI

Coaepixanue npeamera

Tema 1. OcHOBHbIE TOHATHSI XUMHUHM (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX
NnpecTaBJIeHUI)

[Ipeamer xumuu. XvMHusl KaKk 4acTh €CTeCTBO3HaHMS. BelecTBa u ux cBoiictea. MeTo bl
MO3HAHUS B XHMHH: HaOoJeHue, OJSKcnepuMeHT. [lpuémbr Oe3omacHOW paboOThI ¢
o0opynoBanueM u BemectBamu. CTpoeHue riamenu. Yuctole BemiecTBa U cmecu. CrocoObl
OUMCTKH  BEIIECTB:  OTCTaWBaHWEe, (UIBTPOBAHWE, BBIIAPUBAHUE,  KPHUCTAJUIM3AIIHS,
quctiusinus.  Pu3nueckue M XUMHYECKHE SBJICHMs. XuUMUYeckue peakuuu. [IpuszHaku
XUMUYECKUX PEAKIH U yCIIOBUS BO3HUKHOBEHHUS M TCUCHMS] XMMHUYECKUX pEaKUUid. ATOMBI,
MOJIEKYJIBI M  HOHBl. BemecrBa MOJEKyJIspHOTO M HEMOJEKYJISIPHOTO  CTPOCHMS.
Kpucranmnmaeckue u amopdHbIC BEIIECTBA.

Kpucranmnnueckue peméTku: HOHHAsA, aTOMHAs MU MOJIEKYJIsIpHas. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT THUIIA KPUCTAJUIMYECKOW pEIIETKU. [IpoCcThie M CIOKHBIE BEHIECTBA. XHUMHUYECKHI
31eMeHT. MeTtamibl 1 HeMeTaJibl. ATOMHas equHuua maccbl. OTHOCUTEIbHAsA aTOMHAsl Macca.
S3pIk  XuMuM. 3HAKA XUMHUYECKHUX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuyeckue  Gopmynsl.  OTHOCHTENbHAsh  MOJIEKYJsipHAas Macca. KayecTBeHHBIH W
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BhIYnCiIeHHs 0 XUuMUYeCcKUM dopmyam. MaccoBasi A07st
XUMHUYECKOIO 3JIEMEHTa B CII0)KHOM BEIIECTBE. BaleHTHOCTh XHWMHMUYECKHX 3JIEMEHTOB.
OmnpeneneHue BaJCHTHOCTH 3JIEMEHTOB IO GopMylie OMHApHBIX coeauHeHuid. CocCTaBJIeHHE
XUMHUYECKHUX (HhOpMysT OMHAPHBIX COSAMHEHUI 10 BAJICHTHOCTH. ATOMHO-MOJIEKYJISIPHOE YYCHHE.
3aKoH CcoxXpaHEeHHs mMacchl BemecTB. JKu3Hb u nesrenbHocTh M. B. JlomonocoBa. Xumudeckue
ypaBHeHusA. Tumbl xumuueckux peakuui. Kucnmopon. Haxoxnaenue B npupone. Ilomydenue
KHCIIOpOJIa B JIA0OpATOPUU W MPOMBINIICHHOCTH. DU3WYECKUEe W XHMHYECKHE CBOHCTBA
kuciopoga. I'openne. Okcuasl. [Ipumenenune kucnopona. KpyroBopor kuciopoja B HpHUPOJE.
O3o0H, amnorponusi kuciopoga. Bozayx um ero cocraB. 3amura aTtMOCPEpHOro BO3AyXa OT
3arps3Henuii. Bomopon. Haxoxnenue B mpupoze. [lomydenuwe Bomopoma B mabopatopuu u
MPOMBIIUICHHOCTH. DPU3MYEeCKMe W XUMHYECKHME CBOWCTBa Boaopoxa. Bomopon —
BOCCTaHOBUTENb. Mepbl 6e30MmacHOCTH MpH padboTe ¢ BogopoaoM. [Ipumenenue Bogoponaa. Boaa.
Mertobl onpenesnieHs cocTaBa BOJAbl — aHAIN3 U CUHTE3. PU3NYECKHe CBOMCTBA BOJbI. Bona B
IpHUpoOJie U CHOCOOBI €€ OYMCTKHU. Alparusi BoJAbl. XMMHUYECKHE CBOWCTBAa BoAbL. [IprMmeHeHue
Bojbl. Bosia — pactBoputens. PacTBopuMocCTh BemiecTB B Bojie. MaccoBasi 101s1 pacCTBOPEHHOTO
BemecTBa. KonnuectBeHHble OTHOHIEHUs B XxuMHuHU. KonmuectBo BemectBa. Moisb. MomsipHas
Macca. 3akoH ABoraapo. MousipHblii 00bEM Tra3oB. OTHOCHTENbHas IIJIOTHOCTH Ta3oB.
OObEéMHBIE  OTHOIIEHUS Ta30B TMPH XUMHUYECKHX peakusax. Baxueilmme Kiaccel
HEOpraHWYEeCKUX coenuHeHuil. OKcuapl: coctaB, kiaccudukarms. OCHOBHbIE W KHUCIOTHBIC
okcuapl. Homenknarypa okcugoB. dusmyeckue MW XUMUYECKHE CBOWMCTBA, MOJYy4YEHHE H
npuMeHeHue okcuaoB. I'mapokcuasl. Knaccudukamus rugpokcugoB. OcHoBanus. Cocras.
[[{énoun u HepacTBopuMble ocHOBaHUs. HoMenknarypa. dusnueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHui. Peaknus HeWTpanuzauuu. [lonmydeHue W mpuMeHeHUE OCHOBaHMU. AmdoTepHbIe
okcuabl U ruapokcuasl. Kucnorel. CoctaB. Knaccudukarmus. Homenknarypa. dusmndeckue u
XMMHYECKHE CBOMCTBA KHCJIOT.

Psn  axtuBHoctm wmetaymoB. Comu.  CocrtaB. Knaccudukanus. Homenkmnatypa.
®dusnyeckue CBOMCTBa coied. PacTBopuMOCTh cojneld B BOAE. XUMHUUYECKHUE CBOKCTBA COJIEH.
Cnoco6sr monmydenusi coyieid. [Ipumenenne comeil. ['eHeTHdeckass CBSI3b MEXAY OCHOBHBIMH
KJIaCCaMU HEOPraHWYECKUX COCAUHEHHIA.

JleMoHCTpallMOHHBI KkcnepuMeHT Ne 1. «Bpigenenue u MoriomieHue Terjia — MPU3HAK
XUMHYECKOU PEAKIIUN»

JleMOHCTPAIIMOHHBII dKcepuMeHT Ne 2. «Pa3nokeHue BOJIBI JIIEKTPUICCKIM TOKOM»
JleMOHCTPAIIMOHHBII KciepuMeHT Ne 3. «3aKOH COXpPaHEHUS MACChI BEIIECTBY
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JdemMoHCTpauMOHHBIN 3KcepuMeHT Ne 4. «OnpeniesieHre cocTaBa BO3yXay.

JemoHcTpanuoHHbIi 3kcnmepuMeHT Ne 5. «OcHoBanusa. TemmoBoit »ddexT peakuuu
TUAPOKCUA HATPUSI C YTIICKUCIIBIM Ta30M»

JleMoHCTpanMOHHBIH 3KcnepuMeHT Ne 6. «Temneparypa IiaBieHHs BEIIECTB C Pa3HbIMU
TUMAMH KPUCTAITIMYECKUX PEILIETOK».

JlaGoparopubiii onbIT Nel. «/[o kakol TeMrepaTypbl MOXKHO HarpeTh BEIIECTBOY
JladopaTopublii onbIT Ne 2. «M3mepeHue Temmeparypbl KHUIIEHHUS BOJBI C TIOMOIIBIO
1a00paTOPHOTO TEPMOMETPA U JaTUUKA TEMIIEPATyPhI»

JlaGopatopusbiii onbiT Ne 3. «OmpeneneHue TemmepaTypbl IUIABICHHS W KPUCTAJUIN3ALUH
MeTaa»
JladopaTopublii onbIT Ne 4. «Onpenenenre BOAOMPOBOAHON TUCTHIUTMPOBAHHOMN BOIBI
JladopaTopublii onbIT Ne 5. «l3ydyeHwe 3aBUCMMOCTH PAcTBOPMMOCTH BEIIECTBA OT
TEMIIEpaTypbI»
JlaGopaTopHslii onbIT Ne 6. «HabmroeHre 3a poCTOM KPHUCTAILIOBY
JladopaTopublii onbIT Ne 7. «I[lepechllieHHbIN pacTBOP»
JlabopaTopuslii onbIT Ne 8. «OnpeneneHue TeMeparypbl pa3ioKeHHUs KPUCTAIIOTHAPATAY.
Jla6opaTopuslii onbIT Ne 9. «Onpenenenue pH pa3nuyHbIX cpem)
JladopaTopublii onbIT Nel0. «Peakuusi HeUTpamu3aum»
JladopaTopublii onbIT Nell. «OnpeneneHue KUCTOTHOCTU TOYBBD)
IIpakTuyeckas padora 1. [Tpuémbr GezomacHoi paboOTHl ¢ 00OPYJOBaHHEM U BEIIECTBAMH.
N3yueHue cTpoeHus IIIaMEHHU.
IMpakTuyeckas padora 2. [lonydueHrne MeTHOTO Kymopoca
IIpakTuyeckas padora 3. OmnpeneneHue KOHIEHTPAIMU BEIIECTB KOJIOPUMETPHUYECKUM TIO
KaJTMOpOBOYHOMY rpaduKy
IIpakTuueckas padora 4. Onpenenenue pH pacTBOPOB KUCIOT U HIETOYEH
[Tonydenue u CBOMCTBA KACIOPOIA.
[TomyyeHnue BO1OpO/1a U UCCIIEI0BAHUE €TI0 CBOMCTB.
IIpakTnyeckas padora 5. [IpurorosneHue pacTBOpOB cojel ¢ onpeaeaéHHO MaccoBOH omei
PacTBOPEHHOTO BEIIECTBA.

Tema 2. [lepuoanyeckuii 3aK0H ¥ NMePUOANYECKAS CHCTeMa XMMHYecKuX 3jementon JI. U.
MennesieeBa. CTpoeHune aToma

[lepBoHayanbHble TMOMBITKH KiIacCU(DUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsatue o
TPYIIAaxX CXOJHBIX AJIEMEHTOB. ECTeCTBEHHbIE CEMENCTBA IETOYHBIX METAJUIOB M TaJOr€HOB.
biaroponnsie rasel. [lepuognueckuit 3akon /. 1. Mengaeneesa. [lepuoauueckas cucrema Kak
€CTeCTBEHHOHAy4YHasi  KJIaccH(UKAIMs  XUMHUYECKUX  JJIEMEHTOB. TabmuuHas  ¢opma
MIPEACTABICHUS KIACCU(DUKAIIMN XUMHUIECKUX 3JIeMeHTOB. CTpykTypa Tabmmibl «lleproanyeckas
cuctema xummudeckux snemeHToB [[. M. MenpeneeBa» (koportkas dopma): A- u b-rpynmsi,
nepuoabl. DU3NYECKUN CMBICI TTOPSIKOBOTO dJIEMEHTa, HOMEpa Mepro/ia, HoMepa TPyHbl (A1
aneMeHTOB A-rpyri). CTpoeHue aToma: siApo U dNIeKTpoHHAst 00onouka. CocTaB aTOMHBIX SIEp:
IIPOTOHBI M HEUTPOHBI. M30TOmBI. 3apsa aTOMHOIO sApa, MACCOBOE YHCIO, OTHOCUTEIbHAsS
atoMmHas macca. CoBpeMeHHast (GOPMYITHPOBKA MOHATUS «XUMHUYECKHHA AJIEMEHT». DIEKTPOHHAs
o0oyiouKka aroma: MOHSTHE 00 SHEPreTHUYEeCKOM YpPOBHE (DJIEKTPOHHOM CJIOE€), €ro E€MKOCTH.
3anoHEHUE SJIEKTPOHHBIX CJIOEB y AaTOMOB 3JJIEMEHTOB MEPBOrO—TPETHETO MEPUOOB.
CoBpemenHast (HOpMYJIHUPOBKA TEPHOIUYECKOTO 3aKOHA. 3HAYEHUE MEPHOIUYECKOTO 3aKOHA.
Hayunsie noctmxenuss JI. 1. MenzaeneeBa: ucnpaBi€HUE OTHOCHUTENBHBIX AaTOMHBIX Macc,
MpEACKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX JIEMEHTOB, TEPECTAHOBKA XUMHUYECKHUX DJIEMEHTOB
B nepuoanueckoi cucreme. Kusnp u gesrensHocts J. . Menneneesa.

Tema 3. CTpoeHue BenecTBa



SHGKTpOOTpI/IHaTCJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. OCHOBHBIE BUbI XHUMHYISCKOMN

CBsA3U: KOBAJICHTHAA HCIIOJIApHAs, KOBAJICHTHASA IOJIApHAsA, MOHHAA. BaneHTHOCTh 2IEMEHTOB B
CBCTC SHGKTpOHHOﬁ TCOpHH. CreneHb OKHUCIICHUS. HpaBI/IJ'Ia OIpCaAcCICHUs CTCIICHU OKUCICHUA
9JICMCHTOB.

s

ANENEN

l. INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA

1.1. JIuuHOCTHBIE Pe3yJIbTaThl OCBOEHHSI XUMUH
OIMPEACIICHNEC MOTUBAIIUN U3YUCHUA yqe6Horo MaTtcpuaia,
OLICHUBAHUEC YCBaWMBacMoOro yqe6H0ro Mar€puaja, HCXOAA U3 COHHUAIIBHBIX W JHUYHOCTHBIX
IICHHOCTCH;
IOBBIINICHUE CBOECTO 06p330BaTeJ'ILHOI‘O YPOBHA MU YPOBHA T'OTOBHOCTHU K H3YYCHHUIO OCHOBHBIX
HCTOPHUYCCKUX CO6BITPII>1, CBA3aHHBIX C pa3BUTUEM XUMHU U O6HICCTBa;
3HaHUC IIpaBUJI IIOBEACHUSA B IIpeSBI)I‘Ia.l‘/'IHIL:IX CUTYyalUiX;
OLICHHUBAHUC COHI/Ia.HI)HOP'I 3HAYNUMOCTHU npo@eccnﬁ, CBA3aHHBIX C XHMHeﬁ;
BJIaJICHHE TIpaBUJIaMH 0E30MacHOro OOpalleHUs] ¢ XMMHYECKUMH BEIECTBAMU M 00OPYIOBaHHEM,
MPOSIBIICHUE SKOJIOTHUECKOU KYJIBTYPHI.

1.2. MeTal’lpe}lMeTHbIe Pe3yJAbTAaTbl 0OCBOCHUS XUMHUHU

PervastuBublie YY/I:

v

S

ANANENENEN

1eJienojlaranue, BKJIIOYasi MOCTAHOBKY HOBBIX Iiejel, IpeoOpa3oBaHME NPAaKTHYECKOH 3ajaun B
NO3HABATEIBLHYIO, CAMOCTOSATENBHBIM aHAIN3 YCIOBHH JOCTWKEHHS MMM Ha OCHOBE Yyd4éra
BBIACJICHHBIX YUUTCJICM OPUCHTUPOB ILGP'ICTBI/IH B HOBOM y‘-IC6HOM MaTepHUajic,;

IIJIAaHUPOBAHUC ITYTU JOCTUIKCHUA HCHGP'I;

yCTaHaBJICHHE LIEJICBBIX IIPHOPUTETOB, BBIICICHHE ATbTEPHATHBHBIX CIIOCOOOB JOCTIDKEHHUS LENTH U
BEIOOD Hamboee A3 PEKTUBHOTO CIIOCco0a;

YMEHHE CaMOCTOSTENILHO KOHTPOJIUPOBATH CBOE BpEMsI U YIIPABIISITh UM;

yYMEHHE IPHHUMATh PEIICHHs B TPOOIEMHOM CUTYyaIHy;

NIOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBJICHUE TUIAHA M MIOCIIEI0BATEILHOCTH ACHCTBHIA;

opranusanus pa6oqero MECTa NP BBIITOJHCHUN XUMHUYCCKOI'O SKCIICPUMCEHTA,

IPOTHO3MPOBAHKE PE3yJIbTaTOB 00yUSHHUS, OLIEHNBAHNE YCBOCHHOIO MaTepHaa, OlleHKa KauecTBa
YPOBHSI ITOJTYYEHHBIX 3HAHHUH, KOPPEKIHS IJIaHa U CIIoco0a AEHCTBUS IPU HEOOXOAUMOCTH

IlozHaBaTeabHbIe YY/I:

v
v

v

AN

AN

SNANEN

MIOWCK M BbIJIeJIEHUE HHPOPMALIH;

aHaIM3 yCJIOBUH M TpeOoBaHMH 3a/auu, BEIOOpP, COMOCTAaBICHNE U OOOCHOBAaHHE CIIOCO0a pELICHUs
3a1a4u;

BbIOOp HamOosee 3(P¢EeKTUBHBIX CIOCOOOB pELICHUS 3aadyd B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUIA;

BBIJIBIDKEHUE U 0OOCHOBAHKE TUTIOTE3BI, BEIOOP criocoba e€ MpoBEepKy;

CaMOCTOSITETIbHOE CO3JIaHHE aJNrOpUTMa JESTEIbHOCTH IPH pEHICHHH NpoOieM TBOPYECKOTO M
MIOHMCKOBOT'O XapakTepa;

YMEHHSI XapaKTepH30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

OIMCBHIBAHME CBOMCTB: TBEPABIX, KHUIKUX, ra3000pa3HBIX BELIECTB, BHIACICHHE MX CYIICCTBEHHBIX
NPU3HAKOB,;

M300pakeHne COCTaBa MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XHMHYECKHX (OPMYT M CYIIHOCTH
XUMUYECKUX PEaKLUi C IOMOIIBIO XUMUYECKUX YPABHEHUI;

NpoBelleHHe HAOJIOJCHUH, ONMCAHWE MPHU3HAKOB W YCIOBHH TEYEHUS XUMHUYECKUX PEaKIHi,
BBITIOJITHCHUE XHUMHWYECKOT'O OKCIICPUMCHTA, BBIBOJAblI Ha OCHOBEC aHa/IM3a Ha6HI-OZIeHI/H71 3a
OKCIICPpUMEHTOM, pPCHOICHUEC 3ajJia4, IIOJIYyUCHHUEC XUMHYECKOUN I/IH(i)OpMaHI/II/I N3 Pa3JINYHbIX
HCTOYHHUKOB;

YMEHHE OpraHU30BbIBaTh UCCIIEOBAHME C IIETBI0 IPOBEPKH TUIIOTES;

yYMEHHE JeNlaTh YMO3aKII04eH!s (HHAYKTHBHOE U 110 aHAJIOTHH) 1 BEIBOJIBI,

yMEHHE OOBbEKTUBHO OLIEHMBATH HHPOPMALMIO O BEIIECTBAX M XUMHUYECKHUX MPOLIECCAX, KPUTHUECKU
OTHOCHUTBCS K NICEBIOHAYYHOI HHpOPMAaLIUH.

KomvynukaTupHbie YY/I:

v

IMOJIHOC M TOYHOC BBIPAKCHUC CBOUX MBICIICE B COOTBETCTBHH C 3aja4aMu U YCJIOBUAMU
KOMMYHUKAIIUH,



AN

aJIeKBaTHOE MCIIOJIb30BAaHUE PEUYEBBIX CPEICTB UI Y4acTHs B JUCKYCCHM U apryMEHTallUM CBOEH
MO3ULIMH, YMEHHE IPEICTaBIATh KOHKPETHOE COAEPIKAaHHE C COOOLICHHEM €ro B IMCbMEHHOH U
ycTHOW (opme, ompeneneHre CHOocoOOB B3aMMOJAEHCTBHUS, COTPYIHHYECTBO B IOHMCKE M cOope
UHQOPMAIIH;

ompezieNieHNe CIOCOOOB B3aWMONEHCTBUS, COTPYIHHUYECTBO B TOWICKe W cbope WHGOp Mamuw,
ydacTHe B JAMaNore, IJIAHUPOBaHME OOIIMX CHOCOOOB pPalOThHl, HPOSIBICHUE YBAXKHUTEIBHOTO
OTHOLICHHUS K IPYTUM YHaIIUMCS;

ONMCAaHWE COAEP)KAHMS BBINOJHSIEMbIX JACHCTBUH C LENbI0O OPUCHTUPOBKHM B IPEIMETHO-
NPAaKTUYECKON AEATENBbHOCTH;

YMEHHUSl YUYUTHIBATh pa3Hble MHEHHS M CTPEMUThCS K KOODAMHAIMK Pa3lWYHBIX MO3MLUN B
COTPYAHUYECTBE;

dbopmynupoBaTh COOCTBEHHOE MHEHUE M IO3HUIHIO, apryMEHTHUPOBATh W KOOPAMHUPOBATbH €€ C
MO3ULMSIMA MAapTHEPOB B COTPYJHHYECTBE MPH BHIPAOOTKE OOIIEro pELICHUS B COBMECTHOH
JesSITeIbHOCTH;

OCYILECTBIISITh B3aUMHBIIl KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIb;
IUTAHUPOBATh OOIIME CIIOCOOBI PAOOTHI; OCYLIECTBISITH KOHTPOJb, KOPPEKLUHUIO, OLEHKY ACHCTBUI
napTHépa, yMeTh yOeKIaTh;

WCIIOJIb30BaTh aJCKBATHBIC SA3bIKOBBIC CPEACTBA AJISl OTOOPAKEHUSI CBOUX YyBCTB, MBICJICH, MOTHBOB
u moTpebHOCTel; oToOpaxarh B peud (omucanwe, OOBSCHEHHWE) COJIEPYKAHHE COBEPIIAEMBIX
JeHCTBUI, KaKk B )OpME TPOMKOW COLMATTM3UPOBAHHON pevu, Tak U B (hopMe BHYTPEHHEH peun;
pa3BUBaTh KOMMYHHMKATUBHYIO KOMIIETCHIIMIO, HWCIOJNB3YSl CPEACTBA YCTHOW W TMHCHBMEHHOW
KOMMYHHKALIUU IpU paboTe ¢ TEKCTaMH Y4eOHHMKA U JONOJIHUTEIBHON JIUTEPaTypoil, CIpaBOYHBIMU
TaOIMIaMU, MTPOSIBIISAT TOTOBHOCTD K YBa)KEHHIO WHOW TOYKH 3PEHUS TIPU 0OCYKICHUH PE3yIbTaTOB
BBITIOJIHCHHOHN PaOOTHI.

1.3. lIpenmeTHbIe pe3y/bTATHI OCBOEHUSI XUMUH
Obyuarowuiica Haydumcs:

v
v

AN N N N NN
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AN

MMPUMCHATH OCHOBHBIC MCTOAbI ITIO3HAHUS: H8,6JHOI[€HI/IC, N3MCPCHUC, DKCIICPUMCHT,
OMKCHIBATh CBOMCTBA TBEPIBIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACTAS UX
CylLIECTBEHHBIE PU3HAKHY;

pPacKpbIBaTh CMBICT 3aKOHA COXPAHEHUS MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TEOpUH;
pasiiniyatb XUMHYCCKHUEC U (1)I/ISI/I'-I€CKI/I€ SABJICHHA, HA3bIBATH TIPHU3HAKH W YCJIOBHA
MPOTEKAHUS XMMHUYECKUX PEaKInit;

coOnroaaTh npaBuiia 6€30MacHoi paboThI MPU MPOBEAECHUH OIBITOB;

HOJI30BaThCs JIAOOPATOPHBIM 00OPYJOBAHUEM U MOCY10H;

MoJIy4aTh, COOMpaTh Ta3000pa3HbIe BEIMIECTBA M PACIIO3HABATH UX;

XapakTepu3oBaTh  (PU3MYECKHE U  XHUMHUYECKHE CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHNUYCCKUX COCHHHGHHﬁ, MIpOBOAWUTE  OINBITBI, MOATBCPKAAOIIHUE XUMHUYCCKUC
CBOICTBA U3YUYEHHBIX KIACCOB HEOPTAaHUYECKUX BEIECTB;

pacKpBIBaTh CMBICH MOHATHSA «PAacTBOP», BBIUUCIATH MACCOBYIO IIOJI0 PaCTBOPEHHOTO
BEIIECTBA B pacTBOpe, TOTOBUTh pAacTBOPbl C OMNpENeNEHHOW MaccoBOM  josieit
pacTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEIIECTB OT THUIIA KPUCTAJUTMYECKOMN
peHIéTKI/I, OMpECaACIIATb BU XUMHUYECKOH CBA3H B HEOPraHN4YCCKUX COCANHCHHUAX,
PacKphIBaTh OCHOBHBIE MOJIOKEHHUSI TEOPHH AIIEKTPOIUTUYECKON TUCCOIMALINU, COCTABIIATh
YpPaBHEHUS DJIEKTPOJUTHYECKOM JHUCCOLMAIMUA KHUCJIOT, WIEJIOYe, COJIed M peakiuil
HMOHHOT0 0OMeHa;

PacCKphIBaTh CYIIHOCTb OKHUCINTEIIbHO-BOCCTAHOBUTECIIBHBIX peaKI_[I/II\/’I, OIpEacIATh
OKHUCJIUTETh U BOCCTAHOBUTEb, COCTABIISITh YPABHEHUS! OKUCITUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKkIunii;

Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKOHN peaKIlnu;

XapaKTCPU30BaTh B3aUMOCBA3b MCKY COCTaBOM, CTPOCHUEM U CBOMCTBAaMH HEMETAJJIOB U
METAJIJIOB;

IMPOBOAUWTDH OIIBITHI 11O MOJIYUCHUIO U U3YUCHHUIO XUMHYCCKUX CBOICTB PAa3IMYHBIX BCIICCTB,
rpaMOTHO 00palaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM JKU3HH.
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Obyuarowuiicst NOIY4YUmM 803MOICHOCb HAYHUUMbBCSL:

v’ BBIJBHUIaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIOTE3BI O XMMHUUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOCHMS, UX CIIOCOOHOCTH BCTYIATh B XUMHYECKHE PEAKIIMH, O
XapakTepe U NPOJYKTaX pa3IMYHbIX XUMHUUYECKUX PEAKIIUN;

v XapakTepH30BaTh BEIIECTBA [0 COCTaBy, CTPOEHUIO W CBOMCTBAM, yCTaHaBJIMBaTh IIPH-
YUHHO-CJIEJCTBEHHBIE CBA3U MEXKIY JaHHBIMU XAPaKTEPUCTUKAMH BELIECTBA;

v COCTaBIIATH MOJIEKYIISIPHBIE W IIOJHBIE MOHHBIE YPABHEHHUS II0 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;

v [IPOrHO3MPOBATH CIOCOOHOCTH BELIECTBA IPOSBIIATH OKUCIUTEIBHBIE HIH BOCCTAHOBH-
TEJIbHBIE CBOMCTBA C YUYETOM CTENEHEN OKUCIEHUS SJIEMEHTOB, BXOSIIUX B €0 COCTAB;

v’ BBIIBUTaTh M IPOBEPATH DKCIEPUMEHTAIBHO TUIIOTE3BI O PE3YJILTATaX BO3IEHUCTBHS pa3-
JUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUECKOHN peaKIluy;

v\ HCHONB30BaTh IPUOOPETEHHBIE 3HAHMS IS OKOJIOIMYECKM IPAMOTHOIO IIOBEICHHS B
OKPYXaroIlIeH Cpeae;

v\ HCHONB30BaTh NPUOOPETEHHBIE KIKOYEBbIE KOMIIETEHIMHM IPU BBIIOJIHEHHH IPOEKTOB U

pelIeHUH y9eOHO-UCCIIeIOBATeILCKUX 3a1a4 110 U3YUCHHUIO CBOMCTB, CIIOCOOOB MOTyYCHUS U

pacro3HaBaHus BEIIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAITUIO O BEIIECTBAX U XUMUUYECKHUX MPOIIECCAX;

OCO3HaBaTh 3HAYCHHE TECOPETHUYECKUX 3HAHUM MO XMMHUM JJI MPAKTUYECKON JEATEIbHOCTH

JeI0BCKA;

v’ cO37aBaTh MOJIEJHM W CXEMBbI JUIS PEIICHUS YYeOHBIX M MO3HABATEIbHBIX 3a]a4; MOHUMATh
HEOOXOAMMOCTh COOJIIOICHUS TPEAIUCAHUMN, MPEUIaraéMbIX B WHCTPYKIUSAX IO HCIOJb-
30BaHMIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUH U JP.

AN

1.3.1. OcHoBHbIE MOHATHSA XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJIEHMI)
BbINYCKHUK HAYYHTCS:

OTHMCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHX, ra3000pa3HBIX BEIISCTB, BBIACISS UX CYNIECTBEHHBIC
MPU3HAKY;

XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHMIO M CBOMCTBAaM, yCTaHAaBIUBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXTy TAaHHBIMH XapaKTePUCTHKAMU BEIIIECTBA;

PacKpBIBATh CMBICII OCHOBHBIX XHMHUYCCKHUX MOHITHIA: aTOM, MOJIEKYJla, XUMHUICCKUI DIIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb, UCIIOJNIb3Ysl 3HAKOBYIO CUCTEMY XUMMUU;
HU300paxkaTh COCTaB IMPOCTEUIINX BEIIECTB C IOMOIIBI0 XUMHUYECKUX (OPMYJ U CYINIHOCTH
XUMHUYECKHUX PEAKIHI ¢ TOMOIIBI0 XUMUYECKUX YPABHEHHIA;

BBIYHCIISATH OTHOCHTEIHLHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAaK)KE MAacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMCHTa B COCAMHCHHSIX; CPaBHUBATH MO COCTaBY OKCHJIbI, OCHOBAHWSI,
KHUCJIOTHI, COJIN;

KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KHUCIIOTHI U COJH — 10 COCTaBY;
OIMCHIBATh COCTAB, CBOMCTBA W 3HAYCHUE (B MPUPOC M MPAKTHUSCKOHN JCATSIILHOCTH YeI0BEKa)
MPOCTHIX BEIIECTB — KHUCIOPOJia M BOJOPO/IA;

JaBaTh CPABHUTEIBHYIO XapaKTEPUCTHKY XUMHYECKHX JJIEMEHTOB M BAXXHEHIIMX COCTUHCHHM
€CTECTBEHHBIX CEMEHMCTB IIEI0YHBIX METAIUIOB U raJ0r€HOB;

MOJIb30BaThHCS JIA0OPATOPHBIM 000PYAOBAaHUEM M XUMUYECKON TIOCYI0H;

MIPOBOJIMTH HECIIOKHBIE XUMUYECKHE OTBITHI U HAOFOICHUS 32 M3MECHEHUSIMHU CBOWCTB BEIIECTB
B TIPOIIECCe UX MPEBpAIICHUl; COOMI0IaTh MpaBUiIa TEXHUKU OE30MaCHOCTH TMPH MPOBEACHUU
HaOII0IEHUH U OIBITOB;

pa3nyaTh SKCIEPUMEHTAILHO KHCIOTHI W INEIOYH, TMOJB3YSACh HHJIWKATOPAaMH; OCO3HABaTh
HE00X0IUMOCTh COOI0IeHHsI Mep 0€30MacCHOCTH TPHU OOPAIICHUN C KUCIOTaMU U MIEI0YaMH
BbINyCKHUK MOJYYHT BO3MOKHOCTh:

TPaMOTHO OOpAIIATHCS C BEIIECTBAMH B MOBCEAHEBHON KU3HU;

OCO3HaBaTh HEOOXOAMMOCTh COOJIOJIEHUSI MPABUI IKOJOTHYECKH O€30IacHOTO MOBEACHUS B
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OKPYXaIOIIe TPUPOIHON CPEIE;

IIOHUMATh CMBICII U HGOGXOI[I/IMOCTB CO6JIIO,Z[€HI/ISI Hp@I[HPICB,HHfI, npeajaracMbIXB HHCTPYKIUAX
10 UCII0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JIP.;

HUCII0JIBb30BAaTh HpI/IO6p€TéHHBIe KIIFOUCBBIC KOMIICTCHTHOCTHU npu BBITIOJTHCHHUH
UCCIIEIOBATEIbCKUX MPOEKTOB TI0 M3YYEHHUIO CBOWMCTB, CIIOCOOOB MOIYYEHHUS U pPaCIO3HABAHHS
BEILIECTB;

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CPE/ICTBA YCTHOI'O U MHUCBbMEHHOI'O
OOIIEHUs, TPOSBIATH TOTOBHOCTh K YBAXCHHIO HHOH TOYKM 3pEHHS IPH OOCYXKICHUH
pEe3yJIbTATOB BBIIIOJHEHHON PaboTHI;

00BEKTHBHO OLIEHMBaTh MH(GOpPMALMIO O BEIECTBAX M XMMHYECKUX IIpoleccax, KPUTUYECKH
OTHOCHUTBCS K TICEBJIOHAYYHOM HH(MOpMAIMK, HETOOPOCOBECTHOW peKiaMe, Kacarolencs
UCIOJIb30BAaHUSl PA3JIMUYHBIX BEILIECTB COCTAaBJIATh YPAaBHEHUs pEaKLUui, COOTBETCTBYIOILUX
[I0CJIE0BATEIBHOCTH IPEBPAIEHNN HEOPIraHUYECKUX BEIIECTB PA3IIMYHBIX KIACCOB;

BBIIBUTATb M IIPOBEPATH  OKCIIEPUMEHTAJIbHO THUIIOTE3Bl O  PE3yJbTaTax Bo3JeHcTBUA
pa3IMyYHBIX (AKTOPOB HA U3MECHEHHE CKOPOCTH XMMHUYECKOHN PEaKIui;

UCMOJIb30BaTh IPUOOPETEHHBbIE 3HAHUS U1 SKOJIOTMYECKH TI'PAaMOTHOIO TIIOBEAECHUS B
OKpYXaIoIIeH Cpeae;

UCIOJIb30BaTh NPUOOPETEHHBIE KIIHOUYEBbIE KOMIIETCHIIMU IIPU BBIIIOJIHEHUH IPOEKTOB U y4eOHO-
UCCJIEIOBATENIbCKUX 3a/ad 10 H3YYEHHUIO CBOICTB, CIHOCOOOB IOJYyYEHUS U pPACIIO3HABAHUS
BEILIECTB;

00BEKTHBHO OLIEHUBATh MH(OPMALIMIO O BELIECTBAX U XUMHUECKUX Ipolieccax;

KPUTHYECKH OTHOCHUTBCA K IICEBJIOHAYYHOW HH(OpManuu, HEJOOPOCOBECTHOM pekiiaMe B
CpeAcTBax MaccoBOM MH(popMaIuy;

OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUU 1O XUMHUHM JI1 NPAKTUYECKOW AEATEIbHOCTU
YeJI0BEKa;

CO3/1aBaTh MOJENIM U CXEMBl JUIs pElLIeHUs y4eOHbIX M I03HaBaTEJIbHBIX 3a/1a4; MOHUMATb
HE0OXO0JUMOCTh COOJIIOJICHUS TPEITUCAaHU, TpeaAsiaraéMbIX B HHCTPYKIUSAX 110 UCIIOJIB30BaHUIO
JIeKapcTB, CPEACTB OBITOBOM XUMHUH U JIP.

1.3.2 Tlepuoanyeckuii 3aKOH M NMEePHOAMYECKAs] CHCTeMa XMMHYecKUX djementon /. WM.
Menpneseesa. CTpoeHue BemecTsa

BbInyCKHUK HAYYUTCH:

KJIaCCU(UIIUPOBATh XUMUYECKUE DIEMEHTHl Ha METaJUIbl, HEMETaJIbl, JIE€MEHThI, OKCUIbI U
TUAPOKCUBI KOTOPBIX aM(pOTEPHBI, U MHEPTHBIE 3JEMEHTHI (Tra3bl) JUIsl OCO3HAHMS Ba’KHOCTH
YHOPSI0YEHHOCTH HAYYHBIX 3HAHUI;

pacKphIBaTh CMBICI Iepuoauyeckoro 3akona . 1. Menzaeneesa;

ONMCHIBATh M XapaKTepU30BaTh TaOIMYHYI0 (OpMY NEpUOAMYECKON CHCTEMbl XUMHYECKHX
DIIEMEHTOB;

XapaKTepU30BaTh COCTaB aTOMHBIX AJIEP U PACIPEIEICHNUE YNCia MIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHX AJIEMEHTOB MaJlbIX MEPHUOJOB MEPHUOIUYECKON CHUCTEMBI, a TaKKe
KaJIMs U KaJIbLus;

pa3iauyaTh BHUIbl XMUMHYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO IMOJIAPHYIO, KOBAJEHTHYIO
HETOJISIPHYIO U METAJNINYECKYIO;

n300pakaTh 3JEKTPOHHBIE (POPMYJIbI BEIIECTB, 00OPAa30BaHHBIX XUMUYECKUMHU CBSI3IMHU Pa3HOTO
BU/JIA;

BBISBJISITH 3aBUCHMOCTb CBOWCTB BEIIECTBA OT CTPOEHUS €ro KPUCTAIIIMYECKOM PELETKU
(MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METAJUTMYECKOM );

XapaKTepU30BaTh XMMHUECKNE MIEMEHThI U UX COEIUHEHHUS HA OCHOBE IOJIOKEHUSI JIEMEHTOB B
NEPUOINYECKOM CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

ONMCHIBATh OCHOBHBIE NPeANOChUIKM OTKpbITUSA [I. 1. MenneneeBsIM nepuoanyeckoro 3akoHa u
NEPUOIMYECKON CHCTEMBbl XUMHUECKUX 3JIEMEHTOB M MHOI0OOOpa3HYyI0 HAyYHYIO JESTEIbHOCTb
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YUYEHOTO;
XapakTEepU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAYCHHE IEPHOJUYECKOr0 3aKOHA |
MePUOUYECKON CUCTEMbI XUMUYecKuX 351eMeHToB J1. 1. Menpeneena;

OCO3HABATh HAYYHBIE OTKPBITHSI KaK Pe3yJIbTaT JIUTEIBHBIX HAOII0ICHUH,0MBITOB, HAYIHOU
MOJIEMUKHU, TIPEOI0JICHUSI TPYAHOCTEH 1 COMHEHHH.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

OCO3HaBaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUU JJISl MPAKTUUYECKOU JIeATEIbHOCTUYEIIOBEKA;
OIKCHIBATh U3yUYEHHbIE 0OBEKTHI KaK CUCTEMbI, IPUMEHSISI IOTUKY CUCTEMHOTOaHAIN3a;
MPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHCTEMbl XUMUYECKHX 3JI€MEHTOB JJIs
O0OBSICHEHUS U MPEJIBUJICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuUBaTh UHPOPMAIIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIUIyOJIEHUS 3HAHUI 00 UCTOpHH
CTaHOBJICHUS] XUMUYECKON HAyKU, €€ OCHOBHBIX MOHITHH, NEPUOANUECKOTO 3aKOHA KaK OIHOTO
U3 BOXXHEUIINX 3aKOHOB IIPUPOJIBI, a TAKKEO COBPEMEHHBIX JTIOCTUKEHUAX HAYKU U TEXHUKHU.

YyeOublii mjian

Ne | Ha3zBanue pa3jena, TeMbl KoJumnuecTBo yacos DopmMbI
n/n Bcero | Teopus | Ilpakruka | arTecTanuu
(KOHTpOJIs1)
1 IlepBoHavanbHBIE XUMUYECKUE TOHATHS 24 23 1 TectupoBanue
2 KrnaccudukamnusiaeopraHnaecKux 14 10 2 TecTupoBanue
COEJIMHEHH
3 Kucnopona. Oxcunel.'openne 5 4 1
4 Bomopon 3 2 1
5 Boxa. PactBopsr. 6 4 1 Juarnoctuue
cKasd
6 [Tepuoauueckuii 3aK0H U IEPUOANYECKAs 8 7 TectupoBanue
TabauIa XUMHYECKHX 31eMeHToB JI. 1.
Menneneena. CTpoeHue aToma
7 Xumnyeckast cBsi3b. CTPOEHHE BEIIECTB 8 7 Jlmarnoctu4de
CKas
8 [ToBTOpeHnE 2 3amura
MPOEKTOB
Hroro 70 57 6 5
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1. KAJEHJIAPHBII YYEBHBINA 'PA®UK

No | Mecsu | Yucno | Bpems Kon- | Tema 3anarus ®dopma Mecto ®dopma
n/m MPOBECHUSI | BO 3aHSITHSI NPOBEACHHUS | KOHTPOJIS
3aHSTHUS 94acoB
Tema 1. llepBoHayajbHble XMMHYECKHUE MOHATHSA (24 YacoB)
1 1 Mertoibl TO3HAHUS B Vpoxk JlaGoparopust
XUMHH. 2
DKCHepUMEHTAIbHBIC
OCHOBBI XUMUU
2 1 IIpakTuyeckas padora [paktukym | Jlaboparopus | [Ipakrtuue
Nel IIpuémbl Ge30macHoiM 2 CcKast
paboTsl ¢ 060PYIOBaHUEM pabota
U BellecTBamu. M3yuenue
CTPOCHUS IJIAMEHHU.
3 1 DKCHepUMEHTAIbHBIC Vpoxk JlabopaTopust
OCHOBBI XIMHH. 2
JIO 1 «/lo xakou
TEeMIIepaTypbl MOKHO
HarpeTh BEHIECTBO?)
4 1 DKCIepUMEHTAIIbHBIC VYpoxk JlabopaTopust
OCHOBBI XUMUH. 2
JIO 2 «M3mepenue
TEeMIIepaTypbl KUIIEHUS
BOJIbI
S 1 DKCIepUMEHTATbHBIC Ypox JlabopaTopust
OCHOBBI XUMUH. 2
JIO 3 «Onpenenenue
TEeMITepaTyphl TUIABJICHUS
Y KpUCTAJUIM3aLUU
MeTajuiay
6 1 YucThie BelecTBa U Ypok Jla6opatopust
CMecH. 2
JIO 4 «Onpenenenue
BOJIOITPOBOJHOM U
JTUCTUJUTUPOBAHHOMN BOJIBI)
7 1 BemecTBa u ux cBoiicTBa Jlexuus JlaGoparopus
2
8 1 dusznueckue u VYpoxk JlaGoparopust
XUMUYECKUE SABIICHHUSL. 2
9 1 «Brigenenue u
MOTJIOIICHUE TeIa —
MIPU3HAK XUMHYECKOMN
peaKIn
9 1 [IpocTeie u clnoXHbIE Ypoxk Jlaboparopus
BemecTsa. I 2 2
«Pa3znoxeHue BoJbl
IIEKTPUUYECKUM TOKOM»
10 1 XUMHYECKUE DJIEMEHTBHI. Jlexuus JlabGopaTtopus
OTHOCUTENbHAS aTOMHAs 2

Macca.3HaKd XUMUYECKAX
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3JIEMEHTOB
11 1 3aKOH OCTOSHCTBA Jlexius Jla6oparopus
COCTaBa. 2
12 1 Xumuyeckue GopMyJbl. VYpox JlaGoparopust
Pacuérsl o popmyiam 2
13 1 BanentHocTh Vpok JlaGoparopust
2
14 1 CocrapiieHue XMMHYECKUX | YPOK Jla6oparopus | TecTupos
(hopMyJ1 IO BAJICHTHOCTH. 2 aHHC
Ha3zBanue OMHApHBIX
COCTUHEHUN
15 1 3akoH coxpaHeHus Macchl | Jlekius JlaGopatopust
Bewects. J[D 3 «3akon 2
COXpPaHEHHsI MacChl
BEIECTB»
16 1 XuMHUUecKne ypaBHEHUST | YPOK JlaGopatopust
2
17 1 THIBI XUMHYECKUX Jexnus JlabopaTopust
peaxuuii 2
18 1 Konu4ecTBo BellecTsa. Vpok Jla6opaTopus
Mouns - enquHuna 2
KOJIMYECTBA
BEIECTBA
19 1 Momnsipaast macca Vpok JlaGoparopust
2
20 1 3akoH ABorajpo. Vpok JlaGoparopust
2
21 1 OGbeMHBIE OTHOLIEHHS Ypok Jla6opaTopus
ra3oB IPU XMMHYECKUX 2
peakiusx.Pemenue 3amau.
22 1 Beraucenus mo Ypoxk Jla6opatopust
XUMHYECKUM YPaBHEHUAM 2
23 1 Berancienus mo Vpok Jla6opatopust
XUMHYECKUM YPaBHEHUAM 2
24 1 Boinosnenue 3axanuii no | Cemunap Jlaboparopus | Tectupos
EHT 1o teme 2 aHue
«ITepBoHauanbHbIC
XUMHYECKUE TOHSITHD
Tema 2. Knaccudukanus Heopranuyeckux coeaunenuii (14 yacos)
25 1 Knaccuguxkarust Ypok JlaGoparopust
HEOPraHMYECKUX 2
coequHenuil. CoctaB u
CTPOEHHE OKCHIOB.
Knaccudukamnms okcuaos.
26 XuMHUECKUe CBOMCTBA Jla6opatopust
OKCHU/IOB. 2
27 1 CocCTaB U CTpOeHHE Vpox JlaGopaTopust
kucnor. Knaccuduxanus 2
KHCIIOT
28 1 XUMHUYECKHEe CBOMCTBA Ipaktuka | JlJaboparopus | ITpakTuue
kucior. lpakTuyeckan 2 cKast
pa6ora 2 «IlonyueHne pabora
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MEIHOTO KYIIOpocay

29. 1 CocTaB ¥ CTpOEHHUE Vpok JlaGoparopus
ocHoBanuii. Knaccuduka- 2
WS U XUMUYECKUE
cpoiicTBa. JIO 10 «Peaknus
HelTpanuzauum» I 5
«OcHOBaHUS TEIIOBOU
a¢ ekt peakiuu
THAPOKCH]Ia HATPUS C
YTIICKUCITBIM Ta30M»

30. 1 IIpakTnyeckas padora3 | Ypok Jla6oparopus | IlpakTuue
«Onpenenenne pH 2 cKast
pacTBOpPOB KUCIOT U pabora
OCHOBaHUI»

31. 1 CocraB u cTpoeHHEe Jlexkuus JlabopaTopust
OCHOBaHHIA. 2
Knaccudukanms u xu-

MHYECKHE CBOMCTBA
32. 1 CocraB u cTpoeHue coier | Ypok JlaGopaTopust
2

33. 1 CaoiicTsa cosneii. JIO 9 Vpok JlaGopartopus
«Onpenenenne pH 2
pPa3IMYHBIX CPEI»

34. 1 I'eneTnueckas cBsI3b Ypox Jlabopatopus
MeX1y KlaccaMu 2
HEOPTaHWYECKUX BEIIECTB.

JIO 11 «Onpenenenue
KHCJIOTHOCTH TIOYB)»

35. 1 I'enernueckas cBs3b Ypok Jlaboparopus
MEXy KIaccaMu 2
HEOPTaHWYECKUX BEIIECTB.

36. 1 OGo0mIeHwe 1 Cemunap | JlaGopartopus
CHCTEMATHU3ALUSA 3HAHUHI 2
o Teme «OCHOBHBIE
KJIACCHI COeIMHEHUI

37. 1 Pemenue VYpoxk Jlaboparopus | ITpakTiy
JKCIIEPUMEHTATbHBIX33/1a4 2 eckas
o Teme: «Baxuenme paborta
KJIACChl HEOPTAHUUYECKUX
COCTUHEHUN

38. 1 BbinosiHeHue 3aaanuii mo | Ypok JlaGopatopus | Tectupos
EHT no teme 2 aHue
«Knaccuduxanms
HEOPTaHUYECKUX
COCTMHCHHIT

Tema 3. Kucaopoa. Oxcnanl. I'openue (5 yacon)

39. 1 Kucnopon. Ilonyuenue Kpyraeiii | JlaBopatopus
KHUCJIOpOAa B 1abopatopuu | CTOI 2
UIIPOMBIIIIEHHOCTH.
®u3nyecKre CBOMCTBA
KHCIIOpo/ia

40. 1 XHUMHUYECKUE CBOMCTBA Vpoxk JlaGopaTopust
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kucaopoaa. OKCHUIbI.
Oxucnenue.
IIpuMeHeHue Kucnopoaa.
Kpyrosopot kuciopozaa B
IpUpOJIE

41. 1 Bo3nyx u ero cocras. Ypoxk JlaGoparopus
I'openue BelecTB B 2
Bozayxe. A9 4
«Onpenenenue cocrasa
BO3J1yXa»

42. 1 TennoBoii a3 ekt VYpoxk JlaGoparopus
XUMHYECKON PEAKIUU. 2
TormBo 1 crocoObI ero
CKUTAHMSL.

43. 1 IIpakTuyeckas padora [Ipaktuka | Jlaboparopus | [TpakTuue
Ne4 [lonyuenue 2 cKast
KHCJIOPOJia U U3YYECHUE pabora
€ro CBOMCTB.

Tema 4. Bogopon (3 daca)

44. 1 Bonopoa. ®usnueckue Kpyrmbiii JlaGopatopus
cporictBa. [lonyuenue CTOJ 2
BOJIOpOJa B
J1a00paTOPUH U B
MPOMBILIIEHHOCTH

45, 1 XuMHYeCKHe CBOMCTBA Ypoxk JlaGoparopus
BOAOPOAA. 2
[Ipumenenue Boiopoaa.

46. 1 IpakTHyeckasi pabora [paktuka | Jlaboparopus | [IpakTry
Ne 5 «[lomyuenue 2 eckas
BOJIOpPOJA U U3YUYEHUE €0 pabora
CBOMCTBY.

Tema 5. Boxa. PacTtBopsl (6 yacoB)

47, 1 Bona - pactBopuTens. Vpok JlaGoparopust
PactBOpbI 2

48 1 Konnenrpanus pactBopos. | Jlekius Jlabopatopust
MaccoBas 10715 2
pPacTBOPEHHOTO
BEILIECTBA

49 1 CocraB BOJBI. VYpoxk JlaGoparopust
dusnyeckue u 2
XUMHYECKHUE CBOMCTBA
BOJIbI

50 1 IIpakTuyeckas padora Ypok Jlabopatopus | IIpaktuue
Ne 6 «IIpurorosienue 2 cKast
pacTBOPOB COJIEH C pabora
ONpeAcIEHHONMACCOBOM
JI0JIEW PaCTBOPEHHOTO
BEILIECTBA»

51 1 O6o06muienue u nmopropenue | Cemunap | JlaGoparopus
o Temam « Kucnopos. 2
OxcHabl.
I'openuey.
«Bomopom».«Boga.
PacTBOpBI».

52 1 BrinosiHeHue 3aganuii mo | Ypox Jlaboparopus | Tectupos
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EHI 1o Temam
«Kucnopoa. Oxkcuapl.
I'openuey.
«Bogopony». «Bona.
PactBopbD.

aHHeC

Tema 6. [lepnonuyeckmii 3axon U nepnopuyeckas Tadanna xumudecknx d1ementoB /I. U. MenneneeBa .CTpoenne
aroma (8 yacos)

53 1 Knaccudpukanus Jlexuus JIaGoparopus
XUMUYECKUXIJIEMEHTOB. 2
AmdoTrepHOCTD

54 1 ITepuogudeckuii 3aK0H 1 VYpox Jlaboparopus
nepuoanyecKas Tabaumna 2
XUMHU4YeckuxasjaemeHToB Jl. U.
Meunneneena.

55 1 CocraB aTOMHBIX fJIEp. Vpoxk JlaGopaTopust
M3oTorb 2

56 1 CTpoeHue 3JIEKTPOHHBIX Jlekuus JlaGopaTopust
000J109eK aTOMOB 2

57 1 CTpoeHue 3JIEKTPOHHBIX Vpok JlaGopaTopust
000JI0YEK aTOMOB 2

58 1 XapakTepucTuka Ypok JlaGoparopus
XUMHUYECKHX 3JIEMEHTOB 2
[JIABHOM MOATPYMIIBI HA
ocHoBaHuH monoxeHus B [1C
U CTPOEHUSI aTOMa

59 1 3HaueHue Vpok JTaGoparopust
MEPHOINYECKOrO 3aKOHA. 2
KuzHb 1 1esTenbHOCTh .
. MenneneeBa

60 1 O060011eHre U TOBTOPEHUE | YPOK JlaGopatopus | Tectupos
Temsl « 113 u TICXD JI.1. 2 aHue
MenneneeBa CtpoeHue
aToMay.

Tema 7. Xumuueckasi cBsizb. CTpoeHue BenecTn (8 yacos)

61 1 DJIEKTPOOTPHUIATEILHOCTD. | Jlekmus JlaGoparopus
KosajienTHas cBsi3b 2

62 1 ONEeKTPOOTPULIATENBHOCTD. | JIekius JlaGoparopust
KoBaneHTHas CBA3b 2

63 1 Honnas cBs3b VYpoxk JIaGoparopus

2

64 1 Crenenb OKUCIEHUS Jlexuns JlaGoparopust
XUMUYECKHUX DJIEMEHTOB 2

65 1 CTeneHb OKMCIIEHHS Ypok JlaGopatopust
XUMUYECKHUX DJICMEHTOB 2

66 1 Kpucrannnueckue Jlekuust JlaGopaTopust
PEIETKH 2

67 1 O6o06mmeHne Cemunap JlaGopatopus | Tectupos
CUCTEMaTH3aIlus 3HAHUH 2 aHue
o temam «I13 u IICJIM.
Crpoenue aToma.
XuMHYECKas CBA3b.
CrpoeHue BelecTBa»

68 1 BoinojHeHnne 3agannii mo | Ypok Jlaboparopus | Tectupos
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EHI «I13 u I1C .. 2 aHue
MenneneeBa. CtpoeHue
aTomMa. XMMHUYECKasl CBSI3b.
CtpoeHue BEHIecTBa

IToBTOpEHHE
69- 2 O06001eHKe 3HaHui 110 Vpok JlaGoparopus | 3ammuTa
70 KypCy XUMHU 8-T0 Kiiacca. 2 IIPOCKTOB

HToro

70

yCJIOBI/IH peaﬂmaunn leOI‘paMMbI
MartepuajabLHO-TEXHUYECKO0e o0ecreyeHne

Ceedenus o nomeuyeHuu, 8 KOMOPOM RPOBOOAMCA 3AHAMUA
JIs  TpOBEACHHS 3aHATHH HCIIOJIB3YeTCS KAaOWHET XUMHH, IPH HEOOXOIUMOCTH —

KOMIIBIOTEPHBIN KJIacC.

Ceeoenusn o0 Hanuuuu NOOCOOHBIX NOMeEULeHUTL

HmeeTcss MONHOCTBIO 00OpYIOBaHHAsE XHMMHUYEcCKas Jaboparopus sl MOJATOTOBKH K

IMPOBCACHUIO ITPAKTHYCCKUX 3aHATHUH.

Ilepeuens ooopyoosanun yuebnozo kabunema

Knaccuas AOCKa, CTOJIBI U CTYJIbd JIA yYalllUXCA U Iieaarora, ,HGMOHCTpaI_[I/IOHHHﬁ CTOI1,

MarHuTHasi JIOCKa, BBITSDKHOM —1Kad,

7abopaTopHble CTONBI, MMKapbel I XpPaHEHUS

JUJAKTHYCCKUX rmocoouii u y‘le6HHX MaTepHraJioB, YMbIBAJIbHUK.

Texnuueckoe obecneuenue npozpammaol

MynbsTUMeIUHHBINA TPOEKTOD;
OKpaH;

Kommnsrorep ¢ nocrynom B MHTEpHET

Ilepeuens 0b6opyoosanus, HeodOX00UMO20 01 NPOBEOEHUA 3AHAMULL

Ilpuéopvr u mamepuanwvi:

1.Becsl anekTpoHHbIE

2.T'openku ciupTOBbIE (CIIUPTOBKH).
3. leprxatenu i1t IPOOHPOK.

4 JIoToxk jyist 1TabOpaTOpPHBIX pabOT
5.Habop cTekissHHBIX TPyOOK

Jlabopamopunas nocyoa.
. ITpobupku xumuueckue [1X-14
. ITpobupku xummuueckue [1X-21
. [Ipo6upku ¢ nenenusamu
. Kon6s1 konnueckue Ha 100 ma
. Kon6r1 konnueckue Ha 250 M
. Kon6n1 konnueckue Ha 500 ma
. KonOb1 mmockonoHHbIe Ha 25 MiI
. Kon6s1 mmockogonusie Ha 50 M
. Kon6w1 mmockogonnsie Ha 100 Mt
10. Kom0s! m1ockogoHHbIe Ha 250 M
11. KonOsl mtockogouube Ha 500 M

O 0 1N DN WP

Xumuueckue peakmueui:
Harpuit yrnexucisiit

Menb cepHOKHUCTAs
Cepebpo a30THOKHCIIO0E
Kucnora oprodochopnas
Kanuit 1ByXpOoMOBOKHCIIBIN

s E
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6.Ctynka ¢apdopoBas C IeCTUKOM
7. ®apdopoBbie YalICUKH

8. IlItatuB amst mpoOHpoOK

9. llITaTtuB mabopaTopHBINA
10.11]pmube! TUTENBHEIS

12. BIOKCBI CTEKJISIHHbIE

13. Crakansl Ha 50 M

14. Crakanbl Ha 100 M

15. Crakansl Ha 150 M

16. Crakanbl Ha 250 M

17. LlnnuHap U3MEpUTENBHBIN Ha 25 M
18. Hunuuap nsmeputensbHbid Ha 100 Mo
19. Hnnneap n3mepuTenbHbIi Ha 250 mi
20. Yamka Iletpn

21. Boponku
6. Kanuii XpoMOBOKHCIBIN
7. ConsiHas KUCIOTa
8. Cepnas kucioTa
9. TlepmaHTraHaT Kajaus

10. [Tepekucs Bomopoaa




11. YauBepcaibHasi HHANKATOPHAS 13. MeTuioBbIi OpaHKeBbIi
Oymara 14. JTakmyc

12. denondranenn 15. Ammuax
I'unpokcun HaTpus. Yueonolit KOMHAEKmM HaA Kaxc0020 00yuaru,ezocs
Terpanpb, pyuka, KapaHjaall, TECTbI, I€MOHCTPALMOHHBIC ALIUKU JIJIsI TPOBEACHUS MPAKTUUYECKUX
pabor.
Tpebosanun Kk cneyuaibHoll 00excoe 00yuarouuxcs
[Ipy mpoBeneHMM NPAKTHYECKUX PAOOT C peakTUBAMH ydalluecsl IOJDKHBI ObITh B OeNbIX
XaJlaTaX U Pe3MHOBBIX ME€pPUATKAX.
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6. Hopodeesa T.1. Otu nBynukue Hurparsl//Xumus B mkose.-2000.-Ne5.-C.43.

7. T'me6oBa H.H. Kak MBI TpOBOJIMM ONBITHI IO KOPPO3uH Xkene3a.//Xumus B mkoie. — 2009. -

Nel. - C.55.

Jleencon U.A. 3anumarenpnas xumus. — M.:Pocman,2000.

9. Mancypoga C.E., Kokyesa I'.H. Cnenum 3a okpyxaromieid cpenoit Hamero ropoaa. 9-11 k.
[konpHe npakTukym. — M.:BJIAZIOC,2001.

10. HacuposP.H., baiimykamesa I'.K. u qp. DKCIepuMEHT MEKITPEIMETHOTO XapakTepa Ha
3aHATHAX KpyxkKa.//Xumus B mkoie. — 2008. - Ned. — C64.

11. Typnaxosa E.B. Onpenenenue nokasareineii kauectBa Boabl.//Xumus B mkoie.- 2001. - No7.
- C.64.

12. Muuyruna I'.B. Xumus u moBceTHEBHAS )KU3HB yenoBeka. — M.:JIpoda,2004.

13. Xumus u xu3sp (ConrepoBckas xumusi) Yacts 11 [paktukym: Ilep. ¢ anrn. —M.: PXTY
uM. JI.M1.Menneneesa, 1997

14. 3anumarenbHble 3a1aHus U 3P exTHbIe onbIThl 0 Xumun. b.JI.Crenun, JI.FO.Anukbeposa.
«JIPODA», M., 2002

15. Kuwnra o xumun 11t fomamsero urenus. b.J[.Crenun, JI.LFO.AnukGepoBa. « XUMUS», M.,
1995

16. 3anumarenbHbIe onbITH 110 XuMun. B.H.Anekcunckuii. «K[TIPOCBEIIEHUE», M., 1995

17. Yyneca Ha BbIOOp MJIM XUMHUYECKHE ONBITHI 1s1 HOBUYKOB. O. Onbrun. M.:/let. mut., 1987

18. Xumus B kaptunkax. Kypsuas M. — M. Jlet. Jlut., 1992

19. Dunuknonenus mis gerei. Tom 17. Xumug. «KABAHTA», M., 2003

20. CereBble uccnenoBareiabckue madbopatopun «lllkoma mis Bcex» http://www.setilab.ru

21. Topran yuebHOTO KHUTOM3MAHMs http://www.ndce.ru

22. U3znarenbcTBO «AKaneMkuura/Yueouuk» http://www.akademkniga.ru

23. UznatensctBo « BUHOM. JlaGopatopus 3uanuit» http://www.lbz.ru

24. UznatensctBo «Bura-IIpece»http://www.vita-press.ru

25. 'ymanurapusiif uznarensckuii neHtp BJIAZIOChttp://www.vlados.ru

26. M3narenscTBO «JIpodarhttp://www.drofa.ru

27. 3narenscTBO « MHeMo3uHa»http:// www.mnemozina.ru

28. UznatensctBo «IIpocsemenue» http://www.prosv.ru

29. N3natennckas pupma «Centsops» http://www.direktor.ru

30. http://www.en.edu.ru EcTecTBeHHOHaY4YHBII 00pa30BaTEIbHBIN MOPTA.

31. http://www.alhimik.ru - AJIXMUMUK - Bair mOMOITHUK, JIOIIMaH B MOPE XUMHUECKUX
BEILIECTB U SIBJICHUM.

32. http://college.ru/chemistry/index OTKpBITBIN KOJUISIDK: XUMUS
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33. http://grokhovs.chat.ru/chembhist.html Bceobmias ucropust xumun. Bo3HUKHOBEHHE 1
pa3BUTHE XUMMHU C IpeBHenmux BpemeH 10 XVII Beka.

2.3.®opmbl aTTECTALUH
@opMBI  TIOBENICHUSI WTOTOB pealiu3aly JOMOJHUTEIBHONH —00IIeo0pa3oBaTeIbHON
o0IIepa3BUBAlOIICH POTrPAMMBI:

NPOOyKmueHvle  (opmul:  yuebHO -  uUCCre008amenvckue — KoHgepenyuu,  3auuma
npeseHmayuii u m. 0.;

OOKYMEHMANbHble (HOpMbl NOOBEOCHUs UMO208 pPeanu3ayu ApoSPAMMbL  OMpPaicarom
00CMUICEHUSI KAANCO020 YUAUe20Cs, K HUM OMHOCAMCS: OHEGHUKU QOCMUICEHUL YUaAUUXCs,
Kapmsl  OYeHKU  pe3VIbMamos OC8OEHUS NPOSPAMMbl, OHEBHUKU  Nedaco2uyecKux
Habar0eHutl, Nopm@oauo yuawuxcs u m.o.

Kpome Toro, BO3MOXKHO BBEJIEHHE CHUCTEMBl MOPAJIbHBIX WJIH MATEPUAIBHBIX CTUMYJIOB
JUI  y4YallluXcs, HAYMHAs C CHUCTEMbl IOOMIPEHUH M TOYETHBIX TPaMOT, 3aKaHYHBas
[IEHHBIMU TIOJIAPKAMU U TIPU3aMH.

Yyamumcs, MPOJEMOHCTPUPOBABIINM HEYJIOBJIETBOPUTEIbHBIC pe3yJIbTaThI
MPOMEXKYTOYHON AaTTecTallii WIA HE MPOUISANIUM POMEKYTOUHYIO aTTECTAIUIO IPHU
OTCYTCTBUY YBOKHUTEIBHBIX MPUYHH, MOKHO MPEIYCMOTPETh NEPEBOO HA CLedyIouull Hman
OONONHUMENbHO20 00PA3068AHUsL YCI08HO (NpuMeHss no aumanrocuu Hopmy D3 kacamenvbho
OCHOBHBIX 00WE0OPA3Z08AMENLHBIX NPOSPAMM,).
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