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Iloacnumenvuaa 3anucka.
Ilepeuens HopmamueHbIX OOKYMEHM 08, UCHOIb3YEMBIX 0J1 COCHABIEHUA PAdoYell NPOZPAMMbL:
Pabouas mporpamma yueOHOTO Kypca 1o Xxumuu s 8- 9 kiacca pa3zpaborana Ha ocHoBe @I'OC BTOporo
MOKOJICHHUSI, IPUMEPHOU IPOrpaMMbl OCHOBHOTO 00LIET0 00pa3oBaHUs MO XUMHUH, [IpiMepHON MporpaMmbl
OCHOBHOro oOmiero oOpazoBanust 1o xumuu U [Iporpammbel Kypca xumuu 18 8-9 KimaccoB
obieo0OpazoBatTenbHbIX yupexaenuit, asrop H.H. T'apa. (Xumus. PabGoume mporpammel. [Ipenmernas
nuausa yueObnukoB I'.E.Pym3utuca, @.I'. @enpamana §8-9 kiaccel: yued. mocobue st o0ieodpa3oar.
opranuzanuii/ H.H T'apa. - 3-e uza.,nmepepad.-M.: [Ipoceemenue, 2019. -48c. — ISBN 987-5-09-065302-
2 ). Jlaunas pabovasi mporpaMma peann3yercsi B yueOHuKax Juis 001meo0pasoBarenbubix yupexaenuii [.E.
Pynzutuca u @©.I'. @enbamana «Xumust. 8 kinace» u «Xumus. 9 kiacc»
PaGouas mporpamma o XMMHH JIJIsl OCHOBHOW IIKOJIBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTAIBHOTO S/1pa
cozepkaHusi o0mmero oOpa3oBaHUS M B COOTBETCTBHM C | OCynapCTBEHHBIM CTaHIApTOM OOMIETO
obpazoBanus (nmprka3 MuHuctepcTBa 00pa3oBanus ¥ Hayku Poccuiickoit ®deneparuu ot 17.12.2010 r.
Ne 1897);
denepansaoro 3akona ot 29 mexabps 2012 roma, Ne273 (Denepasnphbliii 3akoH «O0 00pa30BaHUHU B
Pdy);
[TocranoBnenust ['maBHoro I'ocymapcTBeHHOro canutapHoro Bpada Poccuiickoit ®enepanuu «O6
yreepkaennn Canllun 2.4.2821-10 «CaHuTapHO-3IHAEMHOIOTUYECKHE TPEOOBAaHUS K YCIOBUSM U
opranuzanuu o0y4ueHus B 001eo0pa3oBaTeNbHbIX yupexkaeHusx» ot 29.12.2010 Nel89;
[Tpukaza Munobpuayku Poccum ot 31.03.2014 Ne 253 «OO6 yrBepkaeHHH (enepaabHOro MepedHs
y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJb30BaHUIO MPU pealu3alii HMEIOUMX TOCYAapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeNbHBIX MPOTrpaMM HAdyajdbHOrO OOIIEr0, OCHOBHOIO OOWIEro, CpPEeIHEro
o011ero oopa3oBaHuUs»
Yuebuoro mana MBOY «Jlumeii» Ha 2019-2020 yu. rog;
ITonoxenus o paboueil nporpamme, pazpadboranHoro B MbBOVY «Jluueit»;
3a ocHOBYy paboueil mporpammbl B3ATa IporpaMMa Kypca XuMuH s 8-9  KjaccoB
00111€00pa30BaTENBHBIX YUPEKICHUH,
onybnukoBaHHas wu3ngarenscTBoM «lIpocBemenne» B 2019 roay (Xumwus. PabGoume mnporpammsl.
[Ipenmernas nunust yueObHukoB I.E.Pymsutuca, ®.I'. denpamana §-9 kmaccwl: yduel. mocobue amis
obmeoOpasosar. opranuzanuii/ H.H I'apa. - 3-e u3n.,mepepa6.-M.: [Ipocsemenue, 2019. -48c. — ISBN
987-5-09-065302-2).
Oo6wan xapakmepucmuka yueoHo20 npeomema
B cozmepaHuM DaHHOTO Kypca HpEACTaBICHBl OCHOBOIOJAralolIMe TEOPETUYECKHE CBEACHHS MO XUMUH,
BKJIIOYAIONIME H3Y4YEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBHCUMOCTH HMX CBOWCTB OT CTPOCHHS,
UCCIIEJOBAaHUE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBpAIleHU U TyTeH ynpaBIeHNs UMHU B LEIAX HONTyYSHUS
BEIIIECTB, MAaTEPHAJIOB, SHEPTHH.
Conepxanue y4eOHOrO TpeaMeTa BKIIOYACT CBEICHUS O HEOPraHWYECKHX BEIIECTBAX, MX CTPOCHHH H
CBOICTBaX, a TaKk)Ke XMMHYECKHX IIpolieccax, MPOTEKAIIUX B OKpyxkaromeM mupe. Hambonee cioxHbIe
DJICMCHTHI (DYHI[aMCHTaJ'H)HOFO AApa COACPIKaHUA 0611161"0 O6p330BaHI/I5{ II0 XMMHH, TaKHC, KaK OCHOBBI
OpPraHMYECKOW W  MPOMBIIUICHHOM XWUMHM, MEPEHECeHbl B  TNpOrpamMMmy cpeaHei  (IOJIHOI)
00111e00pa30BaTEIIHHON IIKOJHI.
TeopeTn4eckyt0 OCHOBY M3YyUCHHS HEOPTraHWYECKOW XMMHUHM COCTABISIET aTOMHO-MOJICKYJSPHOE YYEHHE,
neproandeckuii 3akon JI.M1. Menneneesa ¢ KpaTKUMU CBEICHUAMH O CTPOCHUHM aTOMOB, BUIaX XMMHUECKOM
CBSI3M, 3aKOHOMEPHOCTSAX TPOTEKAaHMM XUMHYECKHX peakIuii, CBOICTBaX, MOIYyYCHHUH, MPHUMEHEHUH
METaJJIOB, HEMETAJUIOB U UX COSAMHEHUH, 3HAKOMCTBO C BOXHEHIIMMU OPraHUYECKUMH BELIECTBAMHU
B u3ydenuu Kypca 3HaUMTENbHA POJIb OTBOAUTCS XUMHUUECKOMY SKCIEPHUMEHTY: MPOBEJCHUIO TPAKTHUECKUX
U 71a0OpaTOpHEIX pabOT M OMHCAHHI0O WX Pe3yJIbTaToOB; COONIOJICHUIO HOPM U IPaBWI TIOBEICHHS B
XAMHYECKHX JTa00paTOPHUsIX.
OCHOBHBIE Ye1u N3y4CHUS] XMMUY HAIIPABIICHBL:



® HA 0CBOeHUe GadCHeUwux 3Hanuii 00 OCHOBHBIX IIOHATHSIX M 3aKOHAaX XHMUH, XUMHYSCKON
CHMBOJIHUKCE,

® Ha osradenue ymeHusAMU HAOIIONATh XUMHUYECKUE SBJICHUS, TPOBOJUTH XUMHUECKUI IKCTIEPUMEHT,
NPOM3BOJUTH pAacyeThl HA OCHOBE XHMHUYECKHX (OPMYN BEIIECTB M YpPAaBHEHHH XHMHUYECKUX
peaxumii;

® Ha pa3sumue TO3HABATEIFHBIX WHTEPECOB M WHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B IIpolecce
NPOBENEHUs] XMMHYECKOTO OJKCIIEPHUMEHTa, CaMOCTOSTENBHOTO TPUOOpETeHHs 3HAHUH B
COOTBETCTBUH C BO3HUKAIOLIUMU KU3HEHHBIMH MTOTPEOHOCTIMU;

® Ha GocnumaHue OTHOLICHHS K XUMHUU Kak K OJHOMY W3 (PYHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OO0IIEYEI0BEYECKON KYIbTYPHI;

® Ha npuMmeHenue NOJIYYEHHbIX 3HAHUYU U YMeHuu i1 Oe30IIaCHOTO HCIIOJIb30BaHMs BEIIECTB U
MaTepHajoB B OBITY, CEJILCKOM XO3SWCTBE W HA MPOHM3BOJCTBE, PEIICHHUS NMPAKTHYECKHX 3a/1a4 B
MOBCEHEBHOW JKM3HHU, TPENYNPEKACHUS SBICHHHA, HAHOCALIMX BpEA 3J0POBBIO 4YEJIOBEKa H
OKpy’Karolee cpere.

OpHOM M3 BakHEHIIMX 3aa4 OCHOBHOTO 00IEro oOpa3oBaHuUs SBISETCS MOArOTOBKA OOYYAIONIMXCS K
OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOro M mpodeccuoHanbHoro myrtH. OOydaromiuecs
JOJDKHBI HAYYUTHCS CAMOCTOSITETIbHO CTaBHUTDH LI€JHM M ONPEIENIATh MyTH WX AOCTIIKEHHS, UCIOJIb30BATh
NpruoOPETEHHBIH B IKOJIE OINBIT B peaJIbHON KHU3HH, 3a paMKaMU y4eOHOro mpouecca.
Xumusl Kak ydeOHBIH MpeaMeT BHOCUT CYLIECTBEHHBIH BKJIAJ B BOCIIUTAHUE M Pa3BUTHE OOy4aroIIUXCS;
OHa IMpHU3BaHA BOOPYXKHUTb UX OCHOBAMHU XUMHYCCKHUX 3HaHI/II>’I, HCO6XO)II/IMI)IX JJIsA HOBCCIIHCBHOﬁ KHN3HU,
3aJI0KUTh (PyHIaMEHT JUIsl JaJIbHEHIIET0 COBEPIICHCTBOBAHHS ATHX 3HAHHM, a TakXKe CIOCOOCTBOBATH
0e30macHOMY TIOBEICHHUI0O B OKpYyKaroleil cpeae W OepekHOMY OTHOIIEHHIO K Hed. PasBurtue
MO3HABATEIIbHBIX HMHTEPECOB B IPOIECCE CAMOCTOSTEIBHOTO NPUOOPETEHHsS XUMHYECKHX 3HAHUH U
UCIIOJIb30BAaHHE PA3IUYHBIX HCTOYHUKOB HH(OPMAIHH, B TOM YHCIIE KOMIBIOTEPHBIX.
Bocriuranne yOeXIEeHHOCTH B TIO3UTHBHOH pONM XUMHHM B JKM3HM COBPEMEHHOro OOIIEeCTBa,
HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U OKpYIXKAroIlel cpere.
Mecmo yuedbnozo npeomema 8 yueonom niane
OcobeHHOCTH collepKaHus Kypca «XUMHUs SIBISIOTCS TJIABHOW MPUYMHON TOTO, YTO B Ga3MCHOM y4eOHOM
(0o6pa3oBaTenbHOM) IUIAHE 3TOT MPEIMET MOSIBISETCS MIOCIEAHUM B PSIy €CTECTBEHHOHAYYHBIX JUCLUILINH,
IMOCKOJIbKY MJis1 €ro OCBOCHHSA MIKOJbHUKHU IOOJIKHBI O6Hal[aTB HC TOJIbKO OIIPCACIICHHBIM 3aI11aCcoOM
MpeABAPUTCIIbHBIX C€CTCCTBCHHO-HAYYHbIX 3HaHI/II71, HO KW AOCTATOYHO XOPOHIO PA3BUTHIM a6CTpaKTHBIM
MBIIIIJICHUCM.
B o0pa3oBaTenbHOl mporpamMMe 1Mo XMMHU Ha M3y4eHHE XMMUHM B 8 W 9 Kiaccax OTBOAMTCS 2 Yaca B
Heneno, 68 4yacoB B roj. Peanu3zaiyst TaHHOI porpaMMbl CIIOCOOCTBYET UCTIOIB30BAHUIO PA3HOOOPA3HBIX
¢dopm opranuzanuy yaeOHOro mpouecca, BHEAPSHUIO COBPEMEHHBIX METOI0B 00yUSHHS U TIeIarOTHYeCKUX
TEXHOJIOTHM.
Pe3ynbmamot océoenusn yueonozo npeomema
OcHoBHO# (hopMoil opraHm3anu y4eOHOTO Tpolecca SBISETCS KIACCHO-ypouyHasi cuctema. B kaudecTse
JIONOJTHUTENBHBIX ~ (hopM  opraHm3anuu  0oOpa3oBaTEIbHOIO  Ipoliecca  HUCHOJIb3YeTCsl  chcTeMa
KOHCYJIbTAIIMOHHOW TIOJACPKKH, WHIMBUAYAIBHBIX 3aHATHH, CaMOCTOSITENIbHAs padoTa ydJammxcs C
HCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(l)OpMaIII/IOHHBIX TEXHOJIOTHH. OpFaHI/IBaHI/IH COITPOBOXKACHUSA ydallluXCs
HarpaBJIeHa Ha CO3/IaHHE ONTUMAIILHBIX YCIOBHN 00YYEHNS; NCKIIIOUCHHE TICUXOTPaBMUPYIOIINX (DaKTOpOB;
COXpaHEHHE NMICUXOCOMATUIECKOTO COCTOSIHUS 310POBbSI YUAIIUXCs; Pa3BUTHE HONOKUTEIBHOW MOTHBAIIMN K
OCBOEHHIO POTPaMMBI; Pa3BUTHE MHANBUAYAIbHOCTH U OIAPEHHOCTHU KaXKA0T0 peOeHKa.
Pabouas nporpamMma npenycmarpuBaeT (GOpMHUPOBAHUE Y yUalIUXCs 001ey4eOHbIX YMeHHii U HABBIKOB,
YHUBEpPCAJIbLHBIX Y4YeOHbIX JeHCTBHH M KJIOYeBbIX KOMIIETEHLMIl: YMEHHE CaMOCTOSTENIbHO U
MOTHBHUPOBAHHO OpPTraHU30BBIBATH CBOIO MO3HABATENbHYIO IEATEIBHOCTH; HCIIOIB30BAHHE 3JIEMEHTOB
NPUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIMOHAJIBHOTO aHajiHM3a; OIpEeJelIeHHe CYIIHOCTHBIX
XapakTepUCTHK H3y4yaeMoro OO0bBeKTa; YMEHHE pa3BepHYTO OOOCHOBBIBAThH CYXJIEHUS, JaBaTh
OornpcacjeHusa, MPUBOAUTL OOKa3aTCIbCTBA, OLICHUBAHUEC W KOPPEKTHUPOBKA CBOCTO IIOBECACHHA B
OKpY’KaloIIeM MHpE.
PesysabTaThl M3ydyenus Kypca «Xumus. 8 kiaace» , «Xumus. 9 Kjaace» MPHUBEICHBI B pazfele
«TpebOoBaHusT K YpOBHIO IMOJTOTOBKM BBITYCKHUKOB», KOTOPBIM IOJHOCTBbIO COOTBETCTBYET CTaHIApTY
Broporo mnokosnenuss ®I'OC. TpeOGoBaHMs HampaBieHbl Ha peaTU3alUI0 CHCTEMHO-AEATEIBHOCTHOTO, U
JMYHOCTHO-OPUEHTUPOBAHHOTO IOJXOJ0B; OCBOCHHE YYAIIMMHUCS HHTEUICKTYaJbHOM M NPaKTH4eCKOU
NEATeNbHOCTH; OBJIQJCHHE 3HAHUSMHU M YMEHHSAMH, BOCTPEOOBaHHBIMH B TOBCEIHEBHOW JKH3HH,
MO3BOJISIOIIMMH  OPHUEHTHPOBATHCA B OKPYXKAIOIIEM MHpE, 3HAUUMBIMU JUII COXPAHEHHS OKpY)Karomien
Cpeabl 1 COOCTBEHHOTO 37I0POBBSI.



Ilnanupyemble pe3yJibTaThl U3y4YeHUs Y1eOHOI0 MpeaMeTa

Breimyckauk Hayuumes:

® OIHCHIBaTh CBOHCTBA TBEPJBIX, )KUIKUX, TA3000pa3HbIX BEIIECTB, BHIACISS UX CYIICCTBCHHBIC IPU3HAKY;

® XapaKTEpU30BaTh BELIECTBA II0 COCTaBY, CTPOCHUI0O U CBOWCTBAM, YCTaHABIUBATh MPUYUHHO-
CJIEICTBEHHBIC CBA3U MEXK]Ty TAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

® PACKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKHUX TOHATHI: aTOM, MOJIEKYJIa, XHMHYECKHUH 3JIEMEHT, IPOCTOE
BEIIECTBO, CIIO’KHOE BEIIECTBO, BAJICHTHOCTH, UCMOJB3YsI 3HAKOBYIO CHCTEMY XHMH;

® 1300pakaTh COCTaB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XHMHYECKUX (DOPMYI U CYIIHOCTh XUMHIECKHAX
PeaKLMii ¢ MOMOILBIO XUMUYECKUX YPABHEHU;

© BEIYHUCIIATh OTHOCUTEIBHYI0 MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, & TaK:KE€ MAacCOBYIO JOJIIO
XUMUYECKOT0 3JIEMEHTA B COCTUHECHUSIX;

® CPaBHUBATH 10 COCTABY OKCHUJbI, OCHOBAHHUS, KHCIOTHI, COJIH;

® KJITACCHU(UIIMPOBATH OKCHJIBI U OCHOBAHMSI [0 CBOHCTBAM, KHCJIOTBI U COJIM — 110 COCTaBY;

® OIHCHIBATh COCTAB, CBOMCTBA U 3HAYCHUE (B MIPUPOJIC U MPAKTUICCKOHN JCATEIHBHOCTH YESJIOBEKa) MPOCTHIX
BELIECTB — KUCIIOPO/a U BOJOPOJIa;

® TI0JTE30BATHCS TAOOPATOPHBIM 000PYIOBAaHINEM U XUMUYIECKOU TIOCY 0,

® IPOBOJIUTH HECIIOKHBIE XWMHYECKHE ONBITHI W HaONIOIEeHWS 32 W3MEHEHHWEM CBOWCTB BEIIECTB B
Mpollecce WX TPEBPAIleHHiA; COOMIOAATh MpaBWia TEXHUKH OE30MacHOCTH TPH TMPOBEISHUHN HAOIIONEHWA U
OIIBITOB;

® pa3indaThb SKCIICPUMCHTAIbHO KHUCJIIOTHI U 1ICJIOYH, ITOJIBb3YACh UHAUKATOPaMU,; OCO3HATH HCO6XO)Z[I/IMOCTL
coOJIrOIeHUs. Mep 0€30IMaCHOCTH MPHU OOPAICHUU C KUCIOTAMU U IIEIOYaMHU.

o KnnaccudummpoBats MHOT00Opa3ne XUMUIECKHX pPEaKIuit

e V3y4yuT CBOMCTBA METAJIJIOB, HEMETAJIIOB M UX COCIUHEHUHN

BhInycKHUK nOJIyuUm 603MOMCHOCHIL HAYUUMbCA

® TPaMOTHO 00pAaIIaThCs C BEMECTBAMH B TTOBCETHEBHOM KHI3HM,

® 0CO3HaBaTh HEOOXOIUMOCTH COONIOJEHHSI TPAaBHI OSKOJOTHYECKH OE30IacHOTO TIOBEACHUS B
OKpY’Karollel TpUpPOIHOHN Cpelie;

® [IOHUMAaTh CMBICII U HCO6XOILI/IMOCTL CO6JIIOIL€HI/I$I HpCI[HI/IcaHI/II\/'I, npeaiara€MblX B HMHCTPYKIUAX 110
HCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH U JIp.;

® UCTIONB30BaTh IPHOOPETEHHBIE KIOUEBbIe KOMIIETEHTHOCTH TIPH BBITIOJTHEHUH MCCIIEA0BATENbCKIX
MTPOEKTOB 10 U3yYEHUIO CBOKCTB, CIIOCOOOB MOTyYeHUS U PACIIO3HABAHUS BEIIIECTB;

® pa3BUBaTh KOMMYHUKAaTHBHYK) KOMIIETEHTHOCTh, WCIONB3yS CpPEICTBA YCTHOTO W MHUCHMEHHOTO
OOIIIeHHS, TIPOSBIISITh TOTOBHOCTh K YBYKEHUIO MHOM TOYKH 3PEHUS IPU 00CYKACHUN PE3yIbTaTOB BHIIOJTHEHHON
paboTHI;

® 00OBEKTUBHO OLICHUBATh I/IH(I)OpMaIlI/IIO 0 BCIICCTBAX U XMMUUYCCKUX MpoHecCax, KPUTUICCKU OTHOCUTHCA
K TICEBJJOHAYYHOH WHQOpMaNK, HEAOOPOCOBECTHOH peKiiaMe, Kacalollelcsi HWCIONBb30BaHUS Pa3IHYHbIX
BEIIECTB.

Ilepuoguyeckuii 3aKoH M NepuoAUYecKasl cucTeMa xuMHuyeckux iemenToB .M. MenneseeBa.
CTpoeHue BeliecTna.

Breimyckauk nayuumes:

® KJTAaCCH(UIIMPOBATH XUMHYECKHE HIEMEHThI Ha METAJLIbI, HEMETAIUIBI, DIEMEHTHI, OKCHJIBI ¥ TUIAPOKCHUJIBI
KOTOPBIX aM(OTEpPHBI, U WHEPTHBIC 3JEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BAXHOCTH YHMOPSIOYCHHOCTH HAYYHBIX
3HAHWH;

® pacKphIBaTh CMBICH Nepuoanyeckoro 3akoHa .M. Menneneesa;

® OIHCHIBATh U XapaKTEPU30BaTh TAOIHYHYIO (DOPMY MEPHUOINISCKON CHCTEMBI XHMUYECKHX JIIEMEHTOB;

® XapaKTEepU30BaTh COCTaB aTOMHBIX SIEP U PACIPEAEICHUE YUCIA AIEKTPOHOB MO AIEKTPOHHBIM CIOAM
ATOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX MIEPUOIOB MEPHUOIUUECKOIM CUCTEMBI, a TAK)KE KAJIUS U KaJIbLIUS;

® pa3nuyYaTh BUIbl XUMUYECKON CBSA3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO0, KOBAJICHTHYIO HEMOJSPHYIO U
METaJUIMYECKYIO;

® 1300paxath 3JIEKTPOHHBIE GOPMYJIBI BEIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMHU PAa3HOTO BHJIA;

® BBISIBIIATh 3aBUCHUMOCTH CBOMCTB BELIECTBA OT CTPOEHHS €ro KPUCTAJUIMYECKOW pEeNIeTKH (MOHHOW,
ATOMHOM, MOJIEKYJISIPHOH, METAITHIECKON);

® XapaKTEPHU30BaATh XUMHUYCCKHUE OJJICMCHTBI M HUX COCAUHCHUSA Ha OCHOBC IIOJIOKCHHSA JJICEMCHTOB B
TIePUOINIECKON CHCTEME B OCOOCHHOCTEH CTPOCHHS X aTOMOB;

® ONIUCBHIBAaTh OCHOBHBIE MpPeANnOChUIKM OTKpeiTUs JI.MI. MeHaeneeBsiM MNEPUOJUUECKOTO 3aKOHA U
MEPUOAMYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB 1 MHOTOO0Pa3HYIO HAYYHYIO ACSITCILHOCTh YUCHOTO;

® XapaKTepHu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUCHHE TEPHUOJANYECKOTO 3aKOHA M MEPUOTUIECKOM
CHCTEMBI XUMHUYecKux 3aeMenToB [[.M. MeHneneena;

® OCO3HABaTh HAYYHBIE OTKPBITUS KaK Pe3yJbTaT JIUTEIBHBIX HAOMIOJEHHH, OMBITOB, HAYYHOH MOJIEMHUKH,
MPEOI0JICHUS TPYJHOCTENW U COMHEHMI.



BBINYCKHUK HOIYUUM 603MOHCHOCHb HAYUUMbCA.

® 0CO3HABATh 3HAUCHUE TCOPETUICCKUX 3HAHUH IS MIPAKTUICCKOM EATCILHOCTH YEIIOBEKA;

® OIIMCHIBATh N3yUYCHHBIE O0OBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTHKY CUCTEMHOTO aHaJN3a;

® IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSAX TIEPUOJAMYECKON CHUCTEMBI XHUMHYCCKUX DJIIEMEHTOB IS
00BSICHCHUS U TIPEABUICHIS CBOMCTB KOHKPETHBIX BEIIICCTB;

® pa3BuBaTh HMH(M)OPMAIMOHHYID KOMIIETCHTHOCTh TOCPEACTBOM YIJIyOJIeHUs 3HaHW 00 HCTOpUH
CTAaHOBJICHUSI XUMUYECKON HAYKH, €€ OCHOBHBIX MOHSATUH, MEPUOIUUYESCKOTO 3aKOHA KaK OJHOTO U3 Ba)KHEUIIUX
3aKOHOB IPUPOJBI, a TAKXKE O COBPEMEHHBIX JOCTIDKEHUSIX HAYKH U TEXHUKU.

MHoroo0pa3ue XUMHUYECKHX peaKuii.

Brinyckuuk nayuumes:

® OOBSICHATH CYyTh XUMHUYECKHX IIPOLIECCOB;

® Ha3bIBATh [IPU3HAKU M YCIIOBUS MPOTEKAHNUA XUMHUUECKUX PEaKIHii;

® YCTaHABJIMBATh NPUHAUIOKHOCTh XMMHUYECKOH peakIuyd K OINpENeCeHHOMY THILy IO OIHOMY W3
KJ1acCU(UIMPOBAHHBIX IPU3HAKOB:

1) mo yucIy M cOCTaBy MCXOAHBIX BEIECTB M MPOAYKTOB peakiuu (peakUuH COCTUHEHUS, pa3iIoKeHUs,
3aMelIeHHs U OOMEHa);

2) 1O BBIACTICHUIO WJIU MOTJIOIIECHHIO TEIUOTHI (PEaKkMy 3K30TEPMUUECKUE U SHI0TEPMHUUECKHE);

3) 1m0 W3MEHEHUIO CTENEHEW OKHUCICHHMS XMMUYECKUX BSJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAaHOBUTEIIHHbIC
peaxuun);

4) mo oO6paTUMOCTH TIporiecca (peakiuu o0paTuMble 1 HeoOpaTUMbIE);

® Ha3bIBaTh (DAKTOPHI, BIUSIIOIINE HA CKOPOCTh XUMHUECKUX PEaKLHi;

® Ha3bIBaTh (DAKTOPHI, BIUSIOIIME HA CMEIIEHUE XUMHUIECKOTO PABHOBECHS;

® COCTABISITh YPABHEHHUs HIEKTPOJUTHYECKON IMCCOLMALMM KHUCIIOT, ILIEJIOYeH, coJiell; MOJHbIE U
COKpaIllCHHbIC HOHHBIC YPAaBHEHHUS peakLUil 00MEeHa; ypaBHEHHs OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKLIHIA;

® IPOTHO3UPOBATh MPOAYKTHl XMMHYECKUX peakuui mo ¢opmysaM / Ha3BaHUSM HCXOJHBIX BEIICCTB;
OTIPEEIISATh UCXOIHBIE BellecTBa 1Mo GopMyiaM / Ha3BaHUSAM MPOAYKTOB PEaKIIny;

® COCTaBJIATh YPABHEHHUS PEAKIM, COOTBETCTBYIOLINX MOCIEA0BATENBHOCTU («IEMOYKe») MpeBpaIleHuit
HEOpPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

® BLISBISITH B IPOLIECCE IKCIEPUMEHTa INPHU3HAKH, CBUICTENbCTBYIOLUIME O MPOTEKAHUM XHUMHYECKOU
peaxuuy;

® FOTOBUTB PACTBOPHI C OIIPEEIEHHON MacCOBOM J10JI€ paCTBOPEHHOI'O BEILECTBA;

® OTIPEICTIATh XapakTep CpeAbl BOJHBIX pPACTBOPOB KHCIOT M IIENOYeH MO0 H3MEHEHHIO OKpacKu
WHIUKATOPOB;

® [IPDOBOJIUTE KA4YC€CTBCHHBLIC PCAKIUH, I[MOATBCPXKAAOMINE HAJIWYUEC B BOAHBIX pacTBOpax BCIICCTB
OTACJIBHBIX KATUOHOB K aHHUOHOB.

BbINyCKHUK nOIyYUm 603MONCHOCIb HAYUUMBCA.

® COCTaBJISITh MOJIEKYJISIPHBIE M TIOJIHbIE HOHHBIC YPABHEHHUS 110 COKPALICHHBIM HOHHBIM YPaBHEHUSIM;

® IPUBOJUTH NPUMEPHI PEaKUUi, MOATBEP)KIAIOIINX CYIIECTBOBAHHE B3aMMOCBS3H MEKAY OCHOBHBIMU
KJIacCaMH HEOPraHMYECKHUX BEIIECTB;

® [IPOTHO3UPOBATH PE3YJIBTATHl BO3JCHCTBHS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIIvu;

® [IPOTHO3UPOBATh PE3yJbTAThl BO3ACUCTBHS PAJUYHBIX (AKTOPOB HA CMEIICHHE XHUMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BeuiecTs.

BeinyckHuk nayuumces:

® OIIPEACIIATE MPUHAMIC)KHOCTE HEOPraHMYCCKUX BCEHICCTB K OAHOMY H3 H3YYCHHbLIX KHaCCOB/I‘p}IHHI
METAJUJIbl U HEMETAJLJIbI, OKCUbI, OCHOBAHUS, KUCIIOTHI, COJIH;

® COCTaBJIATh (POPMYIIBI BEIIECTB 110 UX HA3BAHUAM;

® OIIPEACIIATE BAJICHTHOCTD U CTCIICHD OKUCJICHUA 3JICMCHTOB B BCHICCTBAX;

® COCTAaBJISITh (1)OpMy.HI)I HEOPraHn4CCKUux COG}II/IHGHI/Iﬁ II0 BAJCEHTHOCTAM H CTCICHSIM OKUCICHHUA
3JIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B TaOJIHUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHIA U COJIEH;

© O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHHs (PU3NUECKMX M XUMHUYECKHX CBOMCTB MPOCTHIX BEIECTB M UX
BBICIIMX OKCHIOB, 00Pa30BaHHBIX 3JI€MEHTaMH BTOPOTO U TPETHETO MEPUO/IOB;

® Ha3bIBaTh OOIIME XMMUYECKUE CBOWCTBA, XapaKTEpHbIE Ul I'PYNI OKCHAOB: KHUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX.

® Ha3bIBaTh OOIINE XUMHUECKHE CBOWCTBA, XapaKTEPHBIE AJIsl KAXKI0T0 Kilacca BEILECTB;

® IPUBOJUTH NPUMEPHl PEAKLUH, HNOATBEPKIAOUINX XMMUYECKUE CBOMCTBA HEOPraHWYECKHUX BEILECTB:
OKCHJIOB, KHCJIOT, OCHOBAHUM U COJICH;

® ONPEAEHATh BEIIECTBO — OKHUCIUTENh W BEIIECTBO — BOCCTAHOBUTENb B OKHCIUTENBHO —
BOCCTAaHOBUTEJIHHBIX PEAKIIHSIX;



® COCTaBIIATH JIEKTPOHHBIIN OaNaHC MO MPEVIOKEHHBIM CXeMaM PeaKIInid;

® IPOBOAUTH Ja00OpaTOPHBIE OMBITHL, IOATBEPXKIAIONINE XWMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

® IPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO TOIYYEHHIO W COOMpaHMIO Ta3000pa3HBIX BEIIECTB: BOAOPOAA,
KHCIIOPOJIa, YTIEKUCIIOTO ra3a, aMMHaKa; COCTABIIATh YPaBHEHHUSI COOTBETCTBYIOIINX PEaKITHH.

BhIMyCKHUK NOTYYUT 603MOHCHOCHIL HAYYUMBCA .

* TPaMOTHO 00paIaThCs C BEIECTBAMH B IIOBCETHEBHOW KU3HU;

* O0CO3HaBaTh HEOOXOMUMOCTH COONIOJEHUS TMPAaBHJ OSKOJOTHMYECKH OE30MacHOTO TOBEACHUS B
OKpy>Karolllel MpUpOAHON cpelie;

* TIOHMMAaTh CMBICT M HEOOXOIMMOCTh COONIONEHHS NPEANUCAHWH, MpeajgaraeMblX B HHCTPYKIMAX MO
WICTIONTE30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHH U JIP.;

* WCHOJNB30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TPH BBHIMOJHEHUH HCCIEI0BATEIbCKUX
MPOEKTOB 10 U3YUYEHHUIO CBOMCTB, CITIOCOOOB MOMYyYECHHUS H PACTIO3HABAHUSI BEIIECTB;

* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTH, HCIIONB3ySd CpPEIACTBA YCTHOM W MHCHMEHHOM
KOMMYHHKAIIAY TIPH paboTe ¢ TeKCTaMU YIeOHHKA W JOTIOJIHUTEIHON INTEPaTypOid, CITIPABOYHBIMA TaOJINIIAMH,
MPOSIBIISATH TOTOBHOCTD K YBOYKEHUIO HHOW TOUKH 3pEHUS IPH 00CYKACHUH PE3YIbTAaTOB BHIIOJTHEHHON paboThl;

® O6T:€KTI/IBHO OLICHUBATh I/IH(I)OpMaHI/IIO O BCUICCTBAX U XMMHUUYCCKUX MpOoLECCax, KPUTUYCCKU OTHOCUTBHCA
K TICEeBIOHAyYHOW WH(OpMAIWK, HeIOOPOCOBECTHON peKkiaMe, Kacalolleics WCIOIb30BAHUS PA3ITHIHBIX
BEIIECTB.

* 0CO3HABaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUH JUIsI TPaKTUUECKO 1eATeIbHOCTH YeJI0BEKa;

* ONCHIBATh N3yYEHHBIE 0OBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAIIN3a;

* MPUMEHSTh 3HAHUA O 3aKOHOMEPHOCTSIX MEPHOAMYECKON CHCTEMBI XHUMHYECKHX JJIEMEHTOB IS
OOBSICHCHHS U TIPEABUICHUS CBOWCTB KOHKPETHBIX BEIECTR;

* pa3BHBaTh HWH(POPMAIMOHHYIO KOMIIETEHTHOCTH TIOCPEICTBOM VIIyOJIEHWS 3HAHUA 00 HCTOpHUH
CTaHOBJICHHUS XUMHUYECKOW HAayKH, €€ OCHOBHBIX IOHSATHH, MEPHOAMYECKOTO 3aKOHA KaK OJHOTO M3 BaKHEHIITNX
3aKOHOB IPUPOABI, a TAKXKE O COBPEMCHHBIX JOCTHXXCHHUAX HAYKHU U TEXHUKH.

¢ COCTAaBJIATh MOJICKYJIAPHBIC M IMOJIHBIC MOHHBIC YPABHCHUSA 110 COKpaHléHHI)IM HOHHBIM YPAaBHCHUAM,

* TIPUBOJAWTH TPUMEPHI PEaKINH, MOATBEPKIAIOIINX CYIIECTBOBAHHE B3aMMOCBS3H MEXIY OCHOBHBIMHU
KJIacCCaMH HEOPTaHWYECKUX BEIIECTB;

* [IPOTHO3MPOBAThH PE3yJIbTATHl BO3JIEHCTBUS Pa3IMYHBIX (PAKTOPOB Ha M3MEHEHHE CKOPOCTH XHMMHUYECKOH
peaxiumy,

* TIPOTHO3WUPOBATH PE3YNbTaThl BO3JEHCTBHS PA3IUYHBIX (HAKTOPOB HA CMEIIEHHE XHUMHYECKOTO
paBHOBECHSI.

* POTHO3MPOBATH XMMHUYECKUE CBONCTBA BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHHS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTEIbHBIE I BOCCTAHOBUTEIHHBIE CBOHCTBA
C YYETOM CTeIeHel OKHCIIeHUS DIEMEHTOB, BXOSIINX B €70 COCTaB;

* BBISIBJISITH CYIIECTBOBAaHHME IM€HETHYECKON B3aMMOCBSI3M MEX]y BEUIECTBAMH B PsAY: MPOCTOE BEIIECTBO
— OKCHJ — THIIPOKCH]] — COJIb;

¢ OpPraHu30BbLIBATH, MMPOBOJUTH YUCHHYCCKHUE IIPOCKTHI IO HCCJICIOBAHUIO CBOICTB B€IICCTB, UMCIOIINX
BaKHOE MIPAKTUYECKOE 3HAYCHHUE.

BpInyCKHHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:
* IPaMOTHO 00paIIaThCs ¢ BEMICCTBAMH B ITOBCEIHEBHOM KU3HU;
* 0CO3HABaTh HEOOXOIUMOCTh COOIOACHNS TPABMIT YKOJIOTHIECKH 0€30MaCHOTO IMMOBEACHHUS B OKPY KAFOIIEH
NIPUPOJHON CpeJIE;
* TIOHUMaTh CMBICT W HEOOXOIMMOCTh COONIOACHHS TMPEANHMCAHUHN, TPEIaraeMblX B HHCTPYKIUSAX TIO
WCTIOJTb30BAHUIO JICKAPCTB, CPEACTB OBITOBOW XUMHH U JIP.;
* HCIIOJIB30BAaTh MPHOOPETEHHBIE KITIOYEBBIE KOMIIETEHTHOCTH TIPU BBIMIOJHEHWH WCCIIEOBATEIHCKUX
MIPOEKTOB MO U3YUYEHUIO CBOMCTB, CIOCOOOB MOJyYEHUS U PACO3HABAHUS BELIECTB;
* pa3BHBaTb KOMMYHUKATUBHYI) KOMIIETEHTHOCTh, HCIOJB3Yd CpEACTBA YCTHOM UM MNUChMEHHOU
KOMMYHHUKAIIMM TIpH paboTe ¢ TeKcTaMHW Y4YeOHMKA W JIOMOJIHUTEIHLHOW JHUTEpaTypol, CIpPaBOYHBIMU
TaOJIUIaMH, TPOSBIATHL TOTOBHOCTh K YBOKCHHIO MHOW TOUYKH 3pEHHUS TPU OOCYXACHUH PE3ylnbTaTOB
BBITIOJITHEHHON PaboTHI;
* O0BEKTUBHO OIEHUBATH HH(POPMAIHIO O BEHIECTBAX U XUMHUYECKHX IMPOIECCaX, KPUTHIECKH OTHOCHTHCS K
TICEBJIOHAYYHOW WH(pOpMAIK, HEITOOPOCOBECTHON peKame, Kacalolieics WCTONb30BaHMS PA3THIHBIX
BEIIECTB.
* OCO3HABATh 3HAYCHHUE TEOPETUUECKNUX 3HAHUH ISl TPAKTUUECKOM JEATEIIbHOCTH YETIOBEKA;

* ONMUCHIBATh U3YYEHHBIC OOBEKTHI KAK CHCTEMBI, TPHUMEHSIS JIOTUKY CHCTEMHOTO aHAJIN3a;
* NPUMEHATh 3HAHUA O 3aKOHOMEPHOCTAX MEPUOJUYECKOHM CHUCTEMBl XUMHUYECKHUX JIJIEMEHTOB JUIsS
OOBSICHEHHSI U IPEJIBUICHHUS CBOMCTB KOHKPETHBIX BEILIECTB;
* pa3BUBaTh HH(GOPMAITMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJI€HUs 3HAaHUM 00 HCTOpUU



CTAaHOBJICHHMSI XMMHMYECKON HAyKH, €€ OCHOBHBIX IIOHATHH, NEPHOAMYECKOTO 3aKOHA KaK OJIHOI0 U3
BAKHEHILINX 3aKOHOB IIPUPOJIBL, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHUKHU.
* NPUBOAUTH TMPHUMEPHl PEaKIMid, MOATBEPXKIAIONIMX CYIIECTBOBAHHE B3aMMOCBS3M MEXKIY OCHOBHBIMHU
KJIacCaMH HEOPTraHMUYECKUX BEILECTB;
* BBISBJISATH CYLLECTBOBAHME I'€HETHUYECKON B3aUMOCBSI3U MEXAY BELIECTBAMU B Psily: IIPOCTOE BEILIECTBO -
OKCH/JI - TUAPOKCHUJ - COJIb;
* OpraHU30BBIBATH, MPOBOJUTH YUYEHUUYECKHE MPOEKTHI MO HCCIICJOBAHUIO CBOMCTB BELIECTB, MMEIOLIUX
BaYKHOE IIPAKTHYECKOE 3HAUYECHUE.
JIuunocmnovie, memanpeomemuvie u npeomemusle pe3yYiabMAMbl O0CE0CHUA YUEeOHO20 npeomema
«Xumusn
JINYHOCTHBIMH pe3yabTaTaMH U3YUYEHHUS IpeaMeTa « XUMUs SBISIOTCS CIEIYIOIUE YMEHUS:
- Bocriuranue poccHiickoi TpakIaHCKON MIEHTUYHOCTH: MAaTPHOTH3MA, JIFOOBU U yBakeHUEe K OTedecTBy,
qyBCTBO T'OPAOCTH 3a CBOIO PosinHy, 3a pOCCUICKYI0 XUMUUECKYIO HAyKy
- ®opmHpOBaHUE IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd MU OOIIECTBEHHOHM MpPAaKTUKH, a TaKXe COIMAIbHOMY, KYJIbTYPHOMY, SI3IKOBOMY H JTyXOBHOMY
MHOIr000pa3Hio COBPEMEHHOTO MHUpa
- ®opMHpOBaHNE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH K CAMOPA3BUTHUIO U
camMo00pa30BaHMIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U MO3HAHUIO, BBIOOPY MPO(HUIBHOTO 00pa3oBaHus Ha
OCHOBE HH(pOpPMALMU O CYHIECTBYIOIIUX MPOQPECCHAX M JHYHBIX NPO(ECCHOHATBHBIX IMPEIIOYTECHHH.
Oco3HaHHOMY TIOCTPOCHUIO HHAMBHIYaJIbHBIX OOpA30BATENbHBIX TPACKTOPUH C YUYETOM YCTOHYMBBIX
MI03HABATEJIbHBIX HHTEPECOB
- popMHpOBaHNE KOMMYHUKAaTHBHON KOMIIETCHIIMU B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOM, yUeOHO —
HCCIIe1I0BaTEIbCKOM, TBOPUYECKOM U APYTUX BUJAX AEATEIbHOCTH
- ®opMupoBaHMEe U NMOHMMaHME LIEHHOCTH 3/10pPOBOTO M 0€3JI01acTHOro oOpas3a >KU3HH, YCBOCHUE IPABUII
WHAMBHUIYAJILHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEIEHUS B UPE3BBIYAMHBIX CUTYAILUAX, YTOXKIAIOIINX
YKU3HU U 3I0POBbIO JHOJEH
- dopmupoBaHUE I103HABATEIbHON MH(MOPMALMOHHOW KyJIbTYphl. B TOM umcie pa3BUTHE HaBBIKOB
CaMOCTOSITETILHON PabOTBl ¢ y4eOHBIMH IOCOOWSMH, KHHTaMH, JOCTYHHBIMH HWHCTPYMEHTAMH H
TEXHUYECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA
- ®opMupoBaHHE OCHOB JKOJIOTMYECKOTO CO3HAHMS HAa OCHOBE NPU3HAHMSA LIEHHOCTU XU3HU BO BCEX €€
MPOSIBJICHUSIX M HEOOXOAUMOCTH OTBETCTBEHHOTO , OEPEIKHOTO OTHOLICHHUS K OKPYXKAKoIeH cpere
-Pa3BuTHe roTOBHOCTH K PEILIEHUIO TBOPUECKUX 33]a4, YMEHUE HAXOJUTh aJI€KBAaTHbIE CIIOCOOBI TTOBECHUS
Y B3aUMOJICHCTBHE C ITAPTHEPAMU BO BpeMs y4eOHON 1 BHEYUEOHOM AEATEIbHOCTH, CTIOCOOHOCTH OLICHUBAThH
poOJIeMHbIE CUTyalluu
MeTtanpeaMeTHBIMHU pe3yJbTaTaMU U3YYCHUS Kypca «XUMHs SBISETCS (POPMHpPOBAHHE YHUBEPCATHHBIX
yaeOHbIx nevictuit (YVY ).
Tosnasamenvuvie YVJ/I:
- CamocCTOsTeNIbHO OOHApYKUBaTh M (OPMYJIHUPOBATh YYEOHYIO MPOOJIEMYy, ONpPENeNATh Lelb Y4eOHOM
NesITeIbHOCTH, BHIOMPATh TEMY PaOOTHI
- BeiiBurate Bepcuu pemieHust Ipo0ieMbl, OCO3HABaTh KOHEUHBIN Pe3yNbTaT, BBIOMPATh U3 MPEI0KEHHBIX
1 UCKaTh CAMOCTOATEIBHO CPEACTBA JOCTUKEHUS LIEITH.
- CocTaBasaTh (MHAMBHUYAJIbHO WU B TPYIIIE) IUIaH PEIIeHUs IpoOaeMbl (BBIMOJIHEHUS POEKTA).
- Paborast mo mutany, cBepsATh CBOM JEHCTBUS C IENBIO W, NMPU HEOOXOIUMOCTH, HCIPABIATH OMIMOKU
CaMOCTOSITEIIBHO.
- B nuanore ¢ yuureneM COBEpIIEHCTBOBATH CAMOCTOSITETIHHO BBIPAOOTAaHHBIE KPUTEPHH OLIEHKH.
Kommynurxamuenvie YY/I:
- CaMOCTOATENIPHO OpPraHM30BBIBATh y4eOHOE B3aMMOJEHCTBHE B rpymme (OmpenensiTh oOIue ey,
pacnpenenaTh pojiu, J0rOBapuBaThCs IPYr ¢ APYroM U T.1.).
CpenctBoM  (QopMHUpOBaHHS KOMMYHHKATHBHBIX YVYJI ciayXaT TEXHOJOTHs MpPOOJIEMHOTO Juanora
(moOyxmarmuil ¥ NOABOAALIMI 1uanor) u padoTa B MajbIX IPYIIax, a TAakKe MCMOIb30BaHUE HAa YpOKax
AJIEMEHTOB TEXHOJIOTUH MPOYKTUBHOTO YTEHUS.
I[IpenmeTHBIMU pe3yabTaTaMU U3yUEHUS TpeaMeETa «XUMUSD) SIBISIOTCS:
- @opMupOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX NPEJACTABIEHUMH O BEIIECTBAX, UX
MIPEBPALICHUSIX M MPAKTUYECKOM IPUMEHEHUH; OBJAJCHHE MOHATUHHBIM alnaparoM M CUMBOJIMYECKUM
S3BIKOM XHUMHUH;
- Oco3Hanne OOBEKTMBHO 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHNSA, XMMHWUYECKUX IPEBPALIECHUI OPraHMYECKHMX M HEOPraHWYECKUX BEIIECTB KAaK OCHOBBI
MHOTUX SIBJICHUH JKUBOM W HEXUBOW MPUPOIbI; YriIyOJeHHE NMPEACTaBICHUN O MaTepUaJbHOM €IMHCTBE
MUDa;



- OBmajgeHue OCHOBAaMHM XHWMHYECKOM TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATh U OOBEKTUBHO
OLICHMBATh JKM3HEHHBIC CHUTYallM{, CBS3aHHBIE C XUMHEW, HaBbIKAaMH O€30macHOro oOpalieHus ¢
BEIIECTBAMH, WCIOJIb3YEeMbIMH B TIOBCEJHEBHOW JKM3HW; YMEHHEM aHaJIM3UpOBAaTh W IUIAHUPOBATh
HKOJIOTUYECKH Oe30IacHOe MOBECHHUE B IIETISIX COCPEKESHNUS 3I0POBbS U OKPYKaIOIIEH Cpebl;

- ®opMupoBaHNe YMEHUI yCTaHABIMBATh CBSA3U MEXKIY pPealbHO HaOII01aeMbIMU XUMUYECKUMH SIBIICHUAMHU
¥ TIPOIIecCaMi, MPOUCXOAAIINMHI B MUKPOMHUPE, OOBSICHATH IPUIMHBI MHOTOOOpa3Hs BEIECTB, 3aBUCUMOCTh
UX CBOICTB OT COCTaBa M CTPOEHHMS, a TAK)KE 3aBUCHMOCTH IPUMEHEHHUS BELIECTB OT UX CBOICTB;

- IIproOpeTeHust ompITa WCIOJIB30BAHHUS PA3IUYHBIX METOIOB W3yYEHHs BELIECTB; HAOIMIOACHHUS 32 HUX
NPEeBpalllCHUSAMU TIIPU TPOBEJCHUU HECIOKHBIX XHMHYECKHX OKCIIEPUMEHTOB C HCIIOJIb30BAHUEM
71ab0pPaTOPHOTO 00OPYIOBAHUS U TIPUOOPOB;

- YMeHue OKa3blBaTh NEPBYIO IMOMOIIb IPU OTPABICHHSX, OXKOraX M JPYyTruX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JJAOOPAaTOPHBIM 000pyJOBaHUEM;

- OBnanenue nmpueMaMu paboTsl ¢ MH(OpPMAaLKEH XUMHUYECKOTO COJAEp)KaHus, MPEJCTaBICHHON B pa3HO
dbopme (B Buze TeKcTa, hopmyil, rpaduKoB, TAOIMYHBIX TaHHBIX, cXeM, (poTorpaduii u np.)

- Coznmanue OCHOBBI Ui (POPMUPOBAHUSL MHTEPECA K PACIIUPEHUIO U YTIYOJICHUI0O XUMUYECKUX 3HAHUN U

BbIOOpa XMMHUHU Kak MPOPUIBHOTO IMpeaMeTa MpHU Iepexoje Ha CTYNEeHb CpeAHero (MOJIHOro) ooIero

o0pa3oBaHys, a B JaJIbHEHIIEM U B KauecTBe cepbl CBOE NPOPECCHOHANBHON AEATEIbHOCTH;

.- ®opMmupoBaHHME NPEICTABIECHUN O 3HAYEHUHM XHMUYECKOM HAyKM B PEIIEHUU COBPEMEHHBIX

9KOJIOTMYECKUX MPOOIIeM, B TOM YHUCIIE B IIPEIOTBPAIIEHHN TEXHOTCHHBIX U 9KOJIOTMYECKUX KaTacTpog.
Oowan xapakmepucmuka yuedHo20 npoyecca:

OcHogHble mexnonocuu 00yuenus:

[Iporpamma kypca «XuUMHUM» MOCTPOEHAa Ha OCHOBE CIHPAIbHON MOJENH, MpPeayCcMaTpUBAOIICH
MOCTENICHHOE Pa3BUTHE M YIIIyOJICHNE TEOPETUIECKUX NPEACTABICHUN MPU JTMHEWHOM O3HAKOMJICHHH C
SMITUPUYECKUM MATEPUATIOM

TecTbl, camocTosATENBHBIE PA00Ta, KOHTPOJIBHBIE PA0OTHI, YCTHBIN OMPOC, 3alllUTa HCCIEAOBATEIIbCKUX
pabor.

[IpeobnamarommmMu  GopMaMu TEKYIIETO KOHTPOJS SBISIOTCS CaMOCTOSATENBHBIE W KOHTPOJIbHBIC
paboThl, pa3nuyHbIe TECTOBBIE (POPMBI KOHTPOJIS. [[pOMeKyTOUHBINH U UTOTOBBIN KOHTPOJIb MPOBOAUTCA
B (hopMe KOHTPOJIBHBIX padboOT

CodepxxaHue Kypca xumuu 8 Knacc.

Ne i/m | Pa3aensl mporpamMmsl KoanuectBo KoanuectBo KosamnuecTBo
4acoB KOHTPOJbHBIX NPaKTHYECKUX
padoTr pador
1 OcHOBHBIE TIOHSTHS xumun | 54 (51 + 3gaca |5 6
(YpoBeHb aTOMHO — MOJIEKYJIIPHBIX | PE3EPBHOIO
IpeJICTaBICHUN) BPEMCHN)
2 [Tepuoanueckuii 3aKOH ul|r - -

NEpUOANYECKAs CUCTEMA
XUMHUYEeCKUX  dnaemeHto  J[.J.
Menpeneesa. CTpoeHue aroma

3 CrtpoeHre BemiecTBa. XHUMHYECKas | 7 1 -
CBSI3b

UTOTO 68 6 6

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPBIE U3MEHEHUSI.
PesepBHOE BpeMs (5 4acoB) UCTIONB3YETCS CIAEAYIONUM 00pa3oM:
- 1yac — Ha mpoBeneHue oboOdmIaroIero ypoka no reme «llepBoHayanbHble XUMUYECKUE TTOHATUS»

luac - Ha peleHHe pacyeTHhIX 3amau «HaxokaeHue MaccoBOU JOJM PAacTBOPEHHOTO BelIeCTBa B
pacTtBope.
Brruncnenme Maccel paCTBOPEHHOTO BEIIECTBA M BOJBI JUIsI IPUTOTOBIECHUS PacTBOpa OMpEIEICHHON
KOHIIEHTPALIUU

1 yac - Ha mpoBeneHHe 000OMIAIOIIErO ypoka Mo TeMme «BakHeimme Kiacchl HEOPraHUYECKHUX
COCTUHEHUN )
- 1dac — Ha mpoBeieHre 0000IIAIOIIET0 YPOKa 3a KypC XUMUH & Kiacca
- 1 yac — Ha TPOBEICHUE UTOTOBOW KOHTPOJIBHOU pabOTHI 3a Kypc XUMHH § Kilacca




OO0ocHOBaHMe: MTPH U3YYCHUN Ha3BaHHBIX TEM HEIOCTATOYHO BPEMEHU ISl MPOBEACHUS 0000IIAromuX
YPOKOB M YPOKOB I10 PEILIEHHUIO PACYETHBIX U KAYECTBEHHBIX 3ajjay, a YPOKU 3TH HEOOXOIUMBI, TaK Kak
HampaBICHbl Ha pealu3alii0 BaXKHEHIIMX TpeOOBaHUI K 3HAHUAM YYAlIUXCS — TMPUMEHEHUE
IIOJIyYECHHBIX 3HAHUN JJIA BBINOJIHEHHUS TPCHUPOBOYHBIX YIPAKHEHUN M IOATOTOBKE K KOHTPOJIBHOU
pabote. O6oOmaroniee paboOThl TMO3BOJSIOT BBISIBUTH CTEIICHb OBJIAJCHUS YYAIUMUCS 3HAHUSMHU TI0
OCHOBHBIM BOIIPOCaM Kypca OpPraHMYeCKOM XHMMHMHM, TOTOBHOCTb K crade OI'D mno xumum.
@opMyIMpOBKa Ha3BaHUU pPa3/eiIOB U TEM COOTBETCTBYET aBTOPCKOM Iporpamme. Bce npakrudeckue
paloThl, 1eMOHCTpalUH, JaOOpaTOPHBIE OIBITHI B3AThl U3 MPOrpaMMbl Kypca XuMuu i 8-9 kiaccoB
asropa H.H. I'apa.

Cooeporcanue Kypca 8 knacc

Paznen 1. OcHOBHbIe MOHATHS XUMHUH (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX MPeICTABJICHUI)

[Ipenmer xumMuu. XuUMHUSI KaK 4YacTh €CTECTBO3HAHMS. BemectBa M ux cBoilcTBa. MeTojbl
MO3HAHUS B XMMHHU: HaOJIOJIeHUE, dKcrepuMeHT. [IpueMbl Oe3omacHoi paboThl ¢ 000OpymOBaHUEM U
BeniecTBamMu. CTpoeHue MmIaMeHu

Uwncteie BemectBa U cMmecH. CrocoObl OYHCTKM BEIISCTB: OTCTaWBaHHWE, (PHILTPOBAHUE,
BBITIAPUBAHUE, Kpucmaiiuzayus, oucmuiisiyus. OU3NYecKue M XUMHYCCKHE SBJICHUSA. XHWMHUYCCKHEC
peakuuu. [Ipu3HaKM XUMHYECKUX pEAKIM M YCIOBHUS BO3HUKHOBEHHS M TEUEHUS XUMHUYECKUX
peaKIuid.

ATOMBI , MOJIEKYJbl M HOHBL. BeliecTBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHUS.
Kpucramnmueckue u amopdHble BemiecTBa. Kpucramdueckwe penieTKA: HWOHHAs, aTOMHAas H
MOJIEKYJIsSIpHasi. 3aBUCUMOCTb CBOMCTB BELIECTB OT THUIA KpUCTAIM4eckod pemierku. [Ipocteie u
CIIOJKHBIE BemlecTBa. XUMHUUYECKHHM »JeMEHT. Mertamisl M HeMeTaibl. ATOMHas C€IWHWUIIA MAacCHI.
OrtHocuTenbHas aToOMHas Macca. SI3BIK XUMMH. 3HAKH XHMUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeniecTBa. XuMuueckue Gopmyinsl. OTHOCUTEIbHAS MOJEKYyIspHas Macca. KauecTBeHHBINH U
KOJIMYECTBEHHBIA COCTaB BeEIIeCTBA. BprumcieHue 1o xumudeckuMm (opmynam. MaccoBas mois
XAMHUYECKHUX JIEMEHTOB B CIIOJKHOM BEII[SCTBE

BanentHocTh XuMHueckux 3jeMeHTOB. OmnpenenieHne BaJIGHTHOCTH SJEMEHTOB MO (dopmysiam
OuHapHBIX coeanHeHui. CocTaBleHNnEe XUMUYECKUX (POPMYIT IO BAJIEHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE ~ yU€HHME. 3aKOH COXPAaHEHHS MacChl  BEIIECTB. Kuzap wu
nearenbHoCcTbM. B. JIoMoHOCOBa. XuMuueckue ypaBHEHUS. THUIIBI XUMHUYECKUX PEAKIUN
IIpakTnyeckue padorsi:

e [lpaBuna TexHUKH O€30MACHOCTH TpU paboTe B XUMHUYECKOM KaOuWHeTe. 3HaKOMCTBO C

71a00paTOPHBIM 000PYI0BAHHEM.

e OuucTKa 3arpsA3HEHHON OBAPEHHOU COJIH.
PacuerHble 3agaum. BrluucieHne OTHOCHTENBHOW MOJEKYISIPHOW MaccChl BeliecTBa 1o ¢opmysie.
Brluncnenne maccoBoi J0JIM 3JIEMEHTAa B XMMHUYECKOM COEIMHEHHUH. Y CTAaHOBJIEHHE MPOCTEHIIeH
(GbopMyBI BEIIECTBA MO MAaCCOBBIM JOJIIM AJIEMEHTOB. BBIYHCICHHMS] TIO XMMHYECKUM YpaBHEHHUSIM
MaccChl WIM KOJIMYECTBA BEILECTBA MO U3BECTHOM Macce WM KOJUYECTBY OJHOTO M3 BCTYMAIOLIUX HIIH
MTOJTYYAIONTUXCS B PEAKIIUN BEIIECTB.

Kucnopon. Haxoxnenue B mpupojie. [lonyuenue kuciopoaa B 1a00paTOpHy U TPOMBIIIIICHHOCTH.
dusnyeckne U XUMHYECKUE CBOMCTBA Kucioposa.. [I[pumenenne kucnopoaa. KpyroBoport kucimoposa B
npuponae. O30H , almoTponus KucIopoaa. Bo3ayx u ero cocra. 3amuTa aTMOC(EpHOTO BO3IyXa OT
3arpsi3HCHUM.

Bogopon. Haxoxnenue B mpupone. [lomydenue Bomopoaa B 1a00paTOpyu M MPOMBIILIIEHHOCTH.
dusnyueckre U XUMHUYECKUE CBOMCTBA BoJIopoaa. Bogopomx — BoccTaHOBUTENh. Mepbl 0€30MacHOCTH
pu pabote ¢ Bogopoom. [IpumeHenue Bogopoa.

Bona . Meroasl onpesneneHusi coctaBa BOJbI — aHANW3 U CUHTE3. DU3NUYECKHEe U XUMHUYECKUE
CBOICTBa BOJIbl. Boia B iprpo/ie U criocoObl ee OYUCTKU. Adpaliis BoAbl. XMMHUYECKHE CBOHCTBA BOJBI.
[Ipumenenue Boasl. Boga — pactBopurenb. PactBopuMocTh BemiecTB B Boje. OnpenesieHrne MacCoBOM
JI0JIA PACTBOPEHHOTO BEIIECTBA.

KonnuectBennsie oTHOMmEHUs B xuMun. KonmdectBo BemectBa. Monbs. MonsipHas macca. 3akoH
ABorazipo. MomnsipHblii 00beM ra3oB. OTHOCUTENbHAS IIOTHOCTh Ta30B. OOBEMHBIE OTHOIICHUS Ta30B
MPU XUMHYECKUX PEAKIUSIX.



Baxkneiimme kiaccsl HEOpPraHMYECKUX coenuHeHui. OKCHABI: COCTaB, KJaccuukanus.
OcCHOBHBIE M KHUCJIOTHbIE OKcuAbl. HomeHknaTypa okcumoB. Pu3HuecKMe M XUMHUYECKHE CBOWCTBA,
MOJIy4YeHUe, MPUMEHEHUE OKCUIOB.

IMaapoxcunbr . Kmaccudukanus ruapokcunoB. OcaoBanus. Cocrtas. lllenoun u HepacTBOpUMBIS
ocHoBanus. Howmenkimarypa. ®dusnueckne W XUMUYECKME CBOMCTBA OCHOBaHWW. Peakuwus
Hertpanu3anuu. [Tonydenue. [Ipumenenue. AMbOTEpHBIC OKCUIBI i THIPOKCHIBI

Kucnotel: cocraB, kimaccupukanuss ¥ HOMEHKIATypa. DU3NYECKHE W XUMHUYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN sl METAILIOB

Conu.: cocraB, kiaccupuKanus ¥ HOMEHKIAaTypa. OU3NUecKue U XUMUYECKHE CBOWCTBA COJICH.
PactBopuMoOCTh cosieit B Boge. XUMHUYECKHE CBOMCTBA COJIeH CITocoObl moayueHus cojieid. [IpuMenenue
coJier

['eneTnueckas CBsI3b MEKy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COETUHEHUI.

Paznen 2. Ilepuoanyeckuid 3aKOH W TMEPUOANYECKAST CHCTEMAa XHMHYECKHX 3JJIeMEHTOB
JA.N.Menneneesa. Ctpoenue aroma

[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKHX 3JeMEeHTOB. [loHsTHe O Tpymmax CXOAHBIX
a7eMeHTOB. EcTecTBEeHHBIE CeMEMCTBA IIETOYHBIX METAJUIOB U TaJIOTeHOB. biiaropoaHbie rassl.

[Tepuonnueckuii 3axkoH /. 1. MenneneeBa. [lepuonnueckas cucrema Kak €CTECTBEHHO-HAY4YHast
KIIacCU(PUKANUSA XUMHUYECKUX JJIEMEHTOB. TabmuuHas (opma TIPEICTaBICHUS KIacCH(PUKAIUSI
XUMHUYECKUX 3eneMeHToB. CTpykTypa Tabnuubl «lleproauueckas cucreMa XUMHUECKUX 37eMeHTOoB /1.
N. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmnsl, nepuojpl. @U3NYECKUII CMBICI MOPAIKOBOTO
3JIEMEHTa, HOMepa Meprojia, HoMepa IPYMIbI (715 2IEMEHTOB A-TPYIIN).

Crtpoenue aroma: siApo U JIEKTPOHHAsST 000104uka. COCTaB aTOMHBIX sJI€p: MPOTOHBI U HEUTPOHBHI.
N3oTombl. 3apsa aTOMHOTO siipa, MacCoBO€ YHWCIIO, OTHOCUTEIbHAas aToMHas Mmacca. CoBpeMeHHas
(hOpMyIIMPOBKA TIOHATHUS «XUMUYCCKHH dJICMECHT.

DnexTpoHHas 0007104YKa aToMa: MOHITHE 00 PHEPreTUUECKOM YPOBHE , €r0 €eMKOCTHU. 3aroJIHEHHE
AJIEKTPOHHBIX CJIOEB y aTOMa JIEMEHTOB MEPBOTO — TPeThero nepuoioB. CoBpemeHHast popMyInpoBKa
MEPUOIUUECKOT0 3aKOHa.

3HaueHue nepuoanyeckoro 3akoHa. Hayunele noctsoxkenus J.M.MenneneeBa : ucmpasiieHuE
OTHOCUTEJIbHBIX aTOMHBIX MAacC, NEPECTAHOBKU XMMHUYECKHX 3JIEMEHTOB B NEPHOJUYECKON CHUCTEME.
Kuznb u nestenpHocts J. M. Menpaeneena.

Crtpoenne aroma. CocTaB aTOMHBIX snep. ONeKTpoHbl. M3orombl. CTpoeHUE 3IEKTPOHHBIX
00oouek aToMoB TiepBhIX 20 s7eMeHTOB nieproaudeckoit cuctemsl [. 1. Menneneena.

JlaGopaTopHble omnbIThl. B3auMopeiicTBUE THUIpPOKCHMIA LIMHKA C PacTBOPAMH KHUCIOT M
LIET0YECH.

Pa3znen 3 Crpoenne Bemects (7 1)

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX dJeMEHTOB. (OCHOBHBIE BHJBI XUMHUYECKOW CBSI3H:
KOBAJICHTHAsI HEMOJIsIpHAs, KOBAJEHTHAas IMOJISIpHAs, HOHHAas. BalleHTHOCTh 3JEMEHTOB B CBETE
aneKTpoHHOU Teopun. CTeneHs okuciaeHus. [IpaBuna onpeaeneHus CTEeHH OKUCICHUS JJIEMEHTOB.

Cooeporcanue Kypca 9 knacc

Ne i/m | Pa3aensl nporpamMmsl KoanuectBo KoanuectBo KoanuectBo
4acoB KOHTPOJbHBIX NPAKTHYECKUX
padoT padoTr
1 MHuoroo6pa3ue xumuueckux | 17 2 2
peakuui
2 MHoroo0pasue BelecTB 43 3 5
3 Kpatkuit 0030p BaXHEHUIMX | 8 1
OpPraHUYeCKUX BEIIECTB
UTOTO 68 6 7

Pa3nen 1. MHOroo6pasue XuMHUYECKUX peaKIuit

Krnaccudukanus XuMHUECKUX pPEeaKIUN: PEaKIIui COSTUHEHUS,

pasjoxkeHusi, 3aMmeleHusi, oOmeHa. OKHUCINUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHCIUTENb,
BOCCTAHOBHUTCIIb, IMPOLECCChI OKUCJICHUA U BOCCTAHOBJICHHA. CocraBienue ypaBHeHI/II\/'I OKHCJIINTCIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMi C MOMOIBIO METO/1a JIEKTPOHHOTO OaiaHca.




TennoBbie 3((eKTbl XUMHUECKUX peakiuii. ODK30TEPMUYECKHE W HHAOTEPMHUYECKUE PEaKIUH.
Tepmoxumuueckne ypaBHeHHs. Pacu€Tbl M0 TEPMOXUMHUYECKUM YPABHEHUSIM.

Ckopocth xuMuyeckux peakuuil. @DaxkTopbl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKMX PEaKLHM.
[lepBoHavabHOE MTPEACTABICHUE O KaTaJIU3E.

Oo6parumeie peakuuu. [ToHsTHE 0 XMMUYECKOM PaBHOBECHH.

XHUMHYECKUE pPEaKIMU B BOJHBIX PACTBOpPAx. DJIEKTPOIUTHI U HE3NEKTponuThl. MoHbl. Katnonsl u
aHWOHBL. [ uOpammuas meopus
pacmeopog. DNEKTPOIUTUYECKA TUCCOUUALNS KUCIOT, OCHOBAHUI

u coneil. Cirabbie U CHIIbHBIC 3ICKTPOIHTH. CTEIIeHb TUCCOIIUAIUY.

Peakuuu nonHoro ooMeHa. Y cioBus TeUEHHS peaKIMii HOHHOTO

oOMeHa /10 KOHIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTUHEHUN B CBETE
MpeJCTaBICHU 00 DJIEKTPOIUTHYECKON JMCCOIHMAMM W OKHCIUTEIBbHO- BOCCTaHOBUTEIBHBIX
peaxkuusx.

Iousmue o eudponusze coeil.

JdemoHcTpaumnu:

[IpuMepsl 5K30- ¥ 3HAOTEPMHUYECKUX peakuuid. B3auMoaeiicTBUe LMHKA C COJIIHOM M YKCYCHOM
KUCIOTOW. B3amMopeicTBue rpaHyJIUpPOBAHHOTO LHMHKA W LIMHKOBOM MBUIM C COJSHOW KHCIIOTOM.
BzaumopeiictBue okcuma memu (II) ¢ cepHOM KUCIOTONM pa3sHOW KOHIIGHTpAIMM MPH Pa3HbIX
TeMIepaTypax.

['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOM KucioTe. ['opeHue cepbl B PacIUIABICHHOW CEIUTpE.
HcnpiTanne pacTBOpPOB BEIIECTB Ha AJIEKTPUYECKYIO IPOBOAUMOCTH. JIBM)KEHHE HMOHOB B
AIEKTPUYECKOM TOJIE.

IIpakTnyeckue padorsi:

N3yuenue BIusHUS YCIOBUI IPOBEICHUSI XUMUYECKON PEaKLIUU Ha €€ CKOPOCTb.

Pemenne »skcnepuMeHTaNbHBIX 3ama4 1Mo TeMe «(CBOWMCTBAa KHCIOT, COJEH W OCHOBAaHMM Kak
3IEKTPOJIUTOBY»

JlaGopaTopHble onbIThI: Peakiiny oOMeHa Mex Iy pacTBOpPaMH JIEKTPOJIUTOB

PacuyerHsle 3anaun: Boruncienus 1o TEpMOXUMHUYECKAM YPABHEHUSAM PEAKIIHIA.

Pa3nen 2. MHorooOpasue BeliecTs

Hewmeramnsl. ['anorensl. [Tonoxenne B NEPUOANYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOECHUE UX
atoMoB. Haxoxxienue

B npupojie. PU3nUecKre U XUMHUECKHE CBOMCTBA TAJIOT€HOB.

CpaBHuTENBbHAS XapaKTEPUCTHKA rajoreHoB. [lomyuenue u npumeHenne raioreHos. Xiop. dusndeckue
U xumuyeckue cBoicTBa xiyopa.llpumenenne xmopa. XnopoBomopona. DPusnvecKHe CBOWCTBA.
ITonyuenne. ConsHas kucinora u €€ conu. KadecTBeHHas peakuus Ha XJIOpUI-HOHBI. PacriozHaBaHue
XJIOPUA0B, OPOMHJIOB, HOAHIOB.

Kucnopon u cepa. IlonoxxeHne B NEpPUOAMYECKON CHCTEME XMMHYECKHX DJIEMEHTOB, CTPOEHHUE HX
aToMoB. Cepa. AJIJIOTpONHUsI CEPBHI.

dusnyeckue U xumuueckue cpoiictBa. Haxoxnenue B npupoze. IIpumenenue cepel. CepoBomopos.
CepoBoOpOIHASL KUCIIOTA U €€ COJIN.

KavectBennast peakuus Ha cynbpua-uonsl. Okeup cepbi(IV). dusnueckue U XMMHUYECKHE CBOWCTBA.
[Ipumenenne. CepHucTas KUCI0Ta U

e€ conmu. KauectBenHas peakius Ha cyiabput-uonsl. Oxcun cepoi(VI).

Cepnas kucinora. XUMHYECKHE CBOMCTBA pa30aBiICHHOW M KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
KavectBeHHast peakiusi Ha Cyib(paTuOoHbl. XMMHUYECKHE PEAKIMH, JeKallde B OCHOBE MOJYYECHHUs
CEPHOW KUCJIOTHI B IPOMBIIUIEHHOCTHU. [[puMenenne cepHoi KUCIIOTHI.

A3zotr u docdop. TlomoxkeHne B MEPUOAMYECKON CHUCTEME XHUMHYECKHUX DJIEMEHTOB, CTPOCHHE HX
aToMOB. A30T, pU3NYECKUE U XMMUYECKHE CBOWCTBA, MTOJy4YeHHe U MpuMeHenue. KpyroBopor azora B
npupoje. Ammuak. Gusndeckne 1 XMMUYECKHE CBOMCTBA AMMHAKa,

noJjiyueHue, npumeHenue. Coan aMMoHuUs. A30THasl KUCIIOTa U €€

cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenue

a30THOM KHUCJIOTHI B JIAOOPATOPUH. XUMHUECKUE PEAKIINH, JIeKAIIIE

B OCHOBE MOJIyYEHHS] a30THOM KHUCIJIOTHI B MPOMBINUIEHHOCTU. [IpuMenenue azotHoil kuciaotsl. Comu
a30THOM KHUCJIOTHI M UX MPUMEHEHHUE. A30THbIE yI00pEHUSI.

®dochop. Amtorponus pocdopa. PU3NUECKHE B XUMUUECKHE

cBoiicTBa pocdopa. Oxcun pocdopa(V). @ocdopHas kucinora u eé

conu. DocdopHbie yToOpeHHs.



VYrnepon u kpemHuil. llonoxxeHnue B nEpUOIUYECKON CUCTEME

XUMHUYECKHX JJIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIepo. AJIOTponus

yraepona. dusnueckne M XMMUYECKHE CBOWMCTBa yriepona. AncopOuus. YTapHbIl ras3, cBOHCTBa M
(hU3HOIOTHYECKOE JEeHCTBHE HAa OpraHu3M. YTJCKHUCIbIM Tra3. YTOJIbHAas KHUCJIOTa U €€ COJIH.
KavecTBenHas peaxiust Ha KapOoHaT-HOHBI. KpyroBopoT yrieposa B mpupoe.

Opranuueckue COeIMHEHHUs YIIIepoaa.

Kpemnuii. Oxcun kpemuusa(1V). Kpemuuenas kuciora u e€ conu. Cmexno. Llemenm.

Meramisl. [lonoxeHne METAIIIOB B MEPUOJUYECKON CUCTEME XMMHYECKUX 3JIEMEHTOB, CTPOEHUE UX
aToMOB. Metamueckass CBs3b. (PU3MYECKHE CBOWCTBA METAJUIOB. Pl aKTHUBHOCTM METAJIOB
(9MEKTPOXUMHUYECKHN Pl HAPSHKEHUH MeTauioB). XUMHUYECKHe cBoiCcTBa MeTaiioB. OO01iue crnocoObl
noJjiyueHus: MetajioB. CrjiaBbl METAJUIOB.

[{emounble meTamibl. [lonokeHHE MIENOYHBIX METAIOB B IMEPUOAMYECKOM CHUCTEME, CTPOCHHE HX
atomoB. Haxoxnenue B mpupoae.

Puznueckue U XMMUYECKHUE CBOMCTBA ILEJIOYHbIX MeTauioB. [I[puMeHeHne 1EeT0UHbIX METALIOB U UX
COCIMHECHUM.

[[{enounozemenbHble MeTauibl. llojlokKeHUE IIEIOYHO3EMENbHBIX METAUIOB B MEPUOIUYECKOM
CUCTEME, CTpOECHME HUX aroMoB. HaxoxneHuwe B npupone. MarHuil M Kajnplui, HX Ba)KHEWIIHE
coequHeHus. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YyCTpaHEHUSI.

AmomuHuii. [lonoxeHue altOMUHMS B IEPUOANYECKON cUCTEME, cTpoeHue ero atoMa. Haxoxnenue B
npupojae. Pu3ndeckue U XMMUYECKHe CBOWcTBa amtoMuHus. [IpuMmenenue anmtoMuHus. AMPOTEPHOCTh
OKCHJIA ¥ THIPOKCUA ATFOMUHUS.

Kenezo. IlonoxeHue »xeneza B MEPUOAUYECKON CHUCTEME, CTpoeHue ero aroma. Haxoxxnenuwe B
npupoae. PuU3NYECKHE U XMMHUYECKUE CBOMCTBA jKelie3a. BakHelllne COeNMHEHUs Keye3a: OKCHUIBI,
ruapokcubl 1 conu xxene3a(ll) u sxenesza(Ill). KauecrBennsie peaknuu Ha noHbI Fe2+ u Fe3+ .
JdemoHcTpaumnu:

®duznueckue cBoiicTBa rajgoreHoB. I[lomydeHue XJI0OpoBOAOpPOAA W PACTBOPEHHUE €ro B BOJE.
Annorpornaeie Mogudukanuu cepbl. OOpas3ubl MPUPOIHBIX CyabGUAOB H CyibdaroB. Ilomyduenne
aMMMaKa U ero pactBopeHue B Bojie. O3HaKoMIIeHHE ¢ 00pa3liaMu MPUPOAHBIX HUTPATOB, (pocdaToB
Monenn KpUCTAJUIMUYECKUX pEmIETOK anMma3za U TpaduTa. 3HAKOMCTBO € 00pasliaMHu MPUPOTHBIX
KapOOHATOB M CHUJIMKAaTOB 3HAKOMCTBO C OOpa3liaMd BaKHEHIIMX COETUHEHUH HaTpusl, Kajus,
MIPUPOJHBIX COCAUHEHUH Kalblus, PyJaMH JKeJe3a, COCIUHEHUsAMM aIIOMUHHA. B3ammoneincreue
LIEJIOYHBIX, LIETOYHO3EMEIbHBIX METAUIOB U ATIOMUHUA ¢ BOMOM. CxxuraHue kenesa B KUCIOPOAE U
XJIOpeE.

IIpakTnyeckue padoTsI:

[Tonyyenue COITHON KUCIIOTHI U H3yYEHUE €€ CBOMCTB.

Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kuciopon u cepa»

[Tonyyenne ammMuaka 1 U3y4€HHE €0 CBOWCTB.

[Tonyuenue okcuaa yriepona (IV) u uzyuenue ero cBoicTB. PacmosnaBanue kapOOHATOB.

Pemenne skcnnepruMeHTANBHBIX 3a4a4 110 TeMe «MeTauibl M UX COSUHEHUS.

JlabopaTopHbIe ONbITHI:

BeITecHeHne ranoreHaMu Jpyr Ipyra u3 paCTBOPOB UX COCAMHEHUM.

KavecTBenHble peakiuu cyabhua-, cynbGur- u cyiabdpar- HOHOB B pacTBOpE.

O3HakoMJIeHHE ¢ 00pa3lamMu cephl U €€ MPUPOIHBIMU COETUHEHUSIMHU.

B3anmoneicTere cosieid aMMOHUS CO LIETOYAMMU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKUCIIbI ras.

N3yuenue oOpa31ioB MeTauioB. B3anmoeiicTBre MeTamioB ¢ pacCTBOPaMU COJIEH.

O3HaKoMJIEHHE CO CBOWCTBAMHM U MPEBpALICHUAMU KapOOHATOB U THAPOKApOOHATOB.

[Tonyuyenue rupokcua aTFOMUHUS U B3aUMOJEHCTBHE €r0 ¢ KUCIOTaMH M mienoyamu. KagecTBeHHbIE
peakuuu Ha noHbl Fe2+ u Fe3+

PacyerHble 3a1a4n:

BbruuciieHuss Mo XMMHUYECKHUM YpaBHEHHSIM Macchl, 00bEMa WM KOJIMYECTBA BEIECTBA OJHOTO W3
MPOJYKTOB PEAKIMHU M0 Macce UCXOAHOTO BEUIECTBA, 00bEMY MIIM KOJMYECTBY BEIIECTBA, COJIEPIKAIIETO
ONPEACIEHHYIO JOJIIO TPUMECEM.

Paznen 3. Kparkuii 0630p BAXKHEUIINX OPraHUIECKUX BEIICCTB

IIpeamer oprannueckoi xumuu. HeopraHnyeckue U OpraHMYECKUe COCAMHEHMS. YIJIEpOJ — OCHOBA
*HU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHS aToMa YIiiepojia B OPraHnYeCKUX COeIMHEHUSIX.



YrneBopoponsl. [IpenenbHble (HACHIIIEHHBIE) YTIIEBOJOPOIBI.
MeraH, 3TaH, NponaH — NPOCTEUIINE MPEACTABUTENN PEAEIIBHBIX
yraeBonopoaoB. CTpyKTypHbIE (QOPMYIBI  YIIIEBOAOPOIOB. ['OMONOTHYECKUIT psii  MPEeAeTbHBIX
yrieBogopoaoB. ['omosioru. @usznyeckue u
XUMHUYECKHUE CBOMCTBA MpPEACNIbHBIX YIiIeBOAOPOAOB. Peakuuu ropeHust u 3amenieHus. Haxoxuenue B
MIPUPOJIE IPENEIbHBIX YIIIEBOAOPOoAOB. [I[puMenenune metana.
HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUIEHOBBIN
P HENPENEIbHBIX YIIE€BOAOPOAOB. DTHIEH. PU3NUECKUE U XMMUYECKHE CBOWCTBA dTUJIeHA. Peakuus
npucoenuHeHus. KauectBeHHbIe
peakuuu Ha 3tuiieH. Peakuus nonumepusauu. [lonustunen. [Ipumenenue stunexa.
ALIETUIICHOBBIH Psi/i HETIPEACIIbHBIX YIIIE€BOIOPOI0B. ALIETUIICH.
CaoiictBa anetwiena. [I[pumenenue aneruieHa.
[TpousBoaHbie yrieBonopooB. KpaTkuii 0630p opraHndeckux
COCIMHEHMI: OJHOATOMHBIE CHUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CHUPTHI (ITHIJICHTIIUKOJb,
TIIMLEPHH), KaPOOHOBBIE KUCIOTHI
(MypaBbUHAsl, YKCyCHas), CJOXHbIe OS(HpBI, XUPBL, YrIeBoAbl (TJIOKO3a, caxapos3a, Kpaxmad,
LIEJITI0JI03a), aMUHOKHCIIOTHI, OenKku. Poib
OENKOB B OpraHu3Me.
[lonsiTie O BBICOKOMOJIEKYJAPHBIX BemiecTBaXx. CTpyKTypa TMOJIMMEPOB: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, CTeNIEHb NoJuMepu3auu. [lonusTuien, nonunponusieH, NoJIuBUHWIXJIOPUA.
JdemoHcTpaumnu:
Mopenu MOJIeKysl OpraHHYeCcKUX coequHeHu. ['opeHne yrneBoaopoaoB u 0OHapyKeHUe MPOTYKTOB HX
ropenusi. KauectBeHnas peakuust Ha 3tuieH. [lomydyenue stuneHa. PacTBopeHne 3TUIIOBOrO CIUpTa B
Boze. PactBopenue rnunepuna B Boje. [lomyueHue u cBOMCTBa YKCYyCHOW KucHOThl. McciaenoBanue
CBOMCTB JKHPOB: PACTBOPUMOCTh B BOJIC€ U OPTAaHMYECKUX pacTBOpUTENsiX. KadecTBeHHbIE peakiuu Ha
TIIOKO03y M Kpaxman. O3HakoMJeHHEe C oOpaslaMu U3AENUd M3 TMONHATUICHA, MOJUIPONHIICHA,
MOJMBUHUIIXJIOPUA.
[TpakTideckue pabOTHI CIPYNMHPOBAHBI B OJOKH — XUMHUYECKHE MPAKTUKYMBbI, KOTOPBIE CIyXaT He
TOJIBKO CPEICTBOM 3aKpEIJICHUsI YMEHUW U HAaBBIKOB, HO TaKXe€ W CPEJACTBOM KOHTPOJIS 32 KA4YECTBOM
X cOpMUPOBAHHOCTH.
Cnucok aumepamyput 01 y4auiuxcs:
Y4eOHUKH:

1. Pymuruc I'.E. Xumus: 8 k.. yue0. mist odmieodpasosar. Yupexaeuuit / I'.E. Pymsuruc, ®.T.

Denpamad. — M.
[Ipoceemienue.
2. T'apa H.H. Xumus: 3agaunuk ¢ «omorraukomy»: 8-9 kimaceesl / H.H. I'apa. — M.: TIpocsemnienne
Cnucok aumepamyput 011 nedazo208:
1. Pymsuruc T.E. Xumus: 8 wi.. yueb. mns obuieobpasosar. Yupexnaenuit / I'.E. Pynsuruc, O.I.
Denpamad. — M.
[Ipocseuienue.
2. Xumus: 8 KII.: 3JIEKTPOHHOE MPHUIIOKEHHE K yIeOHUKY.
3. 'apa H.H. Xumus: 3agaunuk ¢ «aomouraukom»: 8-9 knaccel / H.H. I'apa. — M.: [IpocBemienue.
4. T'apa H.H. Xumus. Paboune nporpammel. Ilpenmernast nuuus yueOnukos I'.E. Pymsutuca, @.I.
®denpamana. 8-9 knacesl/ H.H. Tapa. — M.: TIpocBemieHue.
5. Pamerikuit A.M. Xumust: nuaaktaueckuit Matepuai: 8-9 ki. / A.M. Pageukuii. — M.: [IpocBemnienwe.
6. 'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [Ipocerienue.
7. bopoBckux T.A. Tectsl mo xumun. [lepBonadasibHble XUMHUeckue moHsATUs. Kucmopoa. Bomopos.
Boma, pactBopsl. OCHOBHBIE KJIacChl HEOpraHUUYecuX coenuHeHuit: 8 ki.: k yueOnuky ['.E. Pym3utuca,
O.I'. Denpamana «Xumus. 8 kimace». — M.: M3gatensctBo «Dx3ameny, 2010.
Ilepeuens yugposwvix ungpopmayuonnvix pecypcoe Hnmepnema:
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241___ 4 .pdf
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h'.[tp://fictionbook.ru/author/georgiyi_isaakovich_Ierner/bioIogiya_polniyyi_spravochnik_dlya_podg/rea

d_online.html?pa
ge=3

8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.

Kaﬂeﬂnapﬂo - TEMATHIECCKOC IIJIAHUPOBAHUE 8 ki1acca

Ne Hara Tema ypoxka Homamnee Koiu-BO
o IPOBE/ICHUS 3aJjaHue Yacos.
wia | 1mo o
Hy | miaHy | ¢akty
IlepBoHayaJbHbIE XUMHYECKHE TOHATHS
1 [Ipeamer xumuu. Xumus kak dactb | §1 Bomp. 1-4 1
€CTECTBO3HAHMs. BemecTBa U uX CBOWCTBA. cTp. 6-7; BoOTIp.
5_
MTUCHM.
2 MeTto bl TO3HAHUS B XUMUHU. §2, ctpll 1
Borp.1,2 +
TECTOBBIE
3aJaHHs
3 Ilpakmuueckan paboma Nel. §3 1
[IpaBuna TexHUKH OE30MACHOCTH NpU paboTe
B XMMHYeCKOM KabuHere. O3HaKOMJIEHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.
4 Uucteie BemectBa u  cMmecu. CnocoOsl | §4, Bomp.1-5, 1
paszeneHus cMecen ctp.17
§5
5 Ilpakmuueckan paooma Ne 2. §5,  ymp.5-6, 1
OuncTKa 3arps3HEHHON MOBapeHHOM COJIH. ctp.20,
TETpaib
6 Om3nueckue W XUMHYECKHe  sBieHus. | §6, crp. 24, 1
XUMUYECKUE pEaKLIUU. BOIIP. 1-3
,TECTOBBIE
3aJJaHUs
7 Bxoasimas arrecrauus B dbopwme | §7, BOIID. 1
KOHTPOJIBHON pabOThI 1,3,5,8, CTp
28,TecToBBIE
3aJJaHUs
8 ATOoMBI W MoONeKynsl, HWOHBL. BemectBa| §8, crp. 32, 1
MOJICKYJISIPHOTO u HEMOoJIeKyispHoro | Borp. 1,3,
crpoenus. Kpucramnuueckue pemerk. TECTOBBIE
3aJaHus
9 [IpocTteie u cnoxHble BemecTBa. Xumuuecknit | §9,10 pomp.1,3 1
3JIeMEeHT. MeTaibl U HeMEeTaJlIbl + TecThl CTp.
36
10 XUMHYECKUE IEMEHTHI. 3Haku xumudeckux | §11, 12 Bomp. 1




sneMeHTOB. OTHOCHUTEIbHAS aTOMHAs Macca. 1,3 ,TECTBI
ctp.41l
11 3aK0H HOCTOSIHCTBA COCTAaBa BEIIECTB §13, Bomp. 2,
cTp.46
12 Xumuueckue  dopmynbsl.  OTHocutenbHas | §14, BOIIP.
MoJIeKyJisipHas Macca. KauecTBeHHBIN U 2,34, ctp. 49
KOJIMYECTBEHHBLIH COCTaB BEIIECTBA.
13 Brruncnenus 30 xumudeckuMm | §15, Bomp. 2,4,
dbopmynam.MaccoBass  J10JII  XMMHYECKOTO | TECTHI, CTpP.53-
9JIEMEHTA B COCAUHCHUU. 54
14 BanentHocTts XUMHUYECKAX anemeHToB. | §16, Bomp. 3,4,
OmnpeneneHue BaJCHTHOCTH 3JIEMEHTOB IO | TECTHI, cTp. 48
dhopmynaM OMHAPHBIX COCTMHCHUMA
15 CocraBnenue XUMHUYECKHUX dopmyn | §17, BOIIP.
OMHAPHBIX COCTMHECHUMN 10 BaJICHTHOCTH. 2,5,7, ctp.60
16 ATOMHO-MOJIEKYJIIPHOE yUEHUE. §18, Bomp.2,3,
cTp.62
17 3aKOH COXpaHEHHs MacChl BEIIECTRA. §19, Bomp. 1,
4,TecTel, CTp.
65
18 XUMHYECKUE YPABHECHHUSI. §20, Bomp. 3,
Tunbel XUMUYECKUX PEAKIIHI 4, 6, crp. 67-
68
19 §21, Bomp. 2,3,
ctp./1
20 [ToBTOopenne u  o6oOmenne 1o Teme | §1-21 moBToOp.,
«IIepBoHaYanbHBIE XUMHYECKUE TOHSITHUSD) ymp. 5, cTp.58,
ynp.4,ctp 60,
ymp. 3, ctp. 67
21 Kontposabnass paGora Nel mno Teme:
«IlepBoHayaabHbBIE XHMHYECKHE
TOHSITHS.

JleMOHCTPAIMK: TIPUMEPBHI TTPOCTHIX U CIIOKHBIX BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSX.
[[TapocTepkHEBBIE MOAEIIH MOJIEKYJI METaHa, aMMHAaKa, BOJbI XJIOPOBOJOPOA, YIJIEKUCIIOTO rasa.
Mogenu KpUCTAITUYECKUX KEIIETOK Pa3IuYHOro Trra. OMbIThI, MOATBEPKIAIOIINE 3aKOH
COXpaHEHHUs MAcChl BEUIECTBA

JlabopaTopHble onbITHI: O3HAKOMJIEHHE ¢ 00pa3liaMu MPOCTHIX ( METaJLJIbl 1 HEMETAJIbI) U
CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX NopoA. Pa3noxkenue manaxura. Peakuuu 3amenieHus
MEJIH JKeJIe30M

PacyerHble 3a1a4n: BHIYUCIICHIE OTHOCUTEIHFHOM MOJIEKYJSIPHONW MacChl BEIIECTBa 0 popMyIie.
Brrunciienre MaccoBOM 1011 AJIEMEHTA B XUMUYECKOM COCIMHEHUH. Y CTAHOBJICHHUE MPOCTEUIIEH

(bopMyJIbl BENIECTBO 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

Kucnopoa. I'openne

22 Kucnopon, ero oOmias xapakrepuctuka u | §22, Bomp. 1, 1
HaxokJieHue B npupoze. [lonyuenue 4,6, ctp. 75.
KHCIIOPOJIa ¥ eT0 (PU3NIECKUE CBOWCTBA

23 Xumudeckue cBoiicTBa kuciopona. Oxcunbl. | §23, 24 Bormp. 1
[Mpumenenne. KpyroBopor xucmopoga B |4, 6,7, ctp. 80,
MPUPOJIE. .p Ne3

24 Ilpakmuueckas paboma Ne3. IlomydeHnue u | TETpaahb 1
CBOICTBA KMCJIOPOA.




25 O30H. AIIOTpONHSI KUCIOPOAA §26, Bomp. 1 + 1
TeCTHI, cTp. 87

26 Bo3nyx u ero cocras. 3amura atmocdeproro | §27, Bomp. 1, 1
BO3J/lyXa OT 3arpsi3HCHMUSI. 3,4, ctp. 91

JleMoHcTpanum: GU3NYeCKrue U XUMUUECKHE CBOMCTBA KUCIOPOa. MOJIy4eHHEe U COOUpaHne
KHCJIOPOJIa METOJIOM BBITECHEHUS BO3/1yXa U METOJIOM BBITECHEHHS BOJBL. Y CIIOBUS
BO3HUKHOBEHUS U MpekpalieHue ropenus. [lonydenue o3ona. Onpeenenue coctaBa Bo3ayxa
JlaGopaTopHbIe ONBITHI: 03HAKOMIICHUE ¢ 00pa3liaMy OKCHJIOB

Bonopon
27 Bogopon, ero obmas xapakrtepuctuka u | §28, Bomp. 2, 4 1
HaxoXjaeHue B  mpupope. IlomyueHue | + TecThl, CTp.
BOZOpOJA 96

u ero (pusnyeckne W XUMHUYECKHE CBOMCTBA.
Mepbl  OGe3omacHOCTH  Tpu pabote ¢
BojopoaoM [IpumeHeHue

28 IIpome:xkyrounasi arrectauusi B ¢dopme | §29, Bomp. 3, 1
KOHTPOJIbHOW pabOThI 4, crp. 101,
§30 .p No4
29 Ilpakmuueckas paboma Ned. «llomydeHue | TeTpaah 1

BOAOPOAAa U UCCICAOBAHUC €TI0 CBOMCTBY».

JleMOHCTpAIIMM: TIONYYCHHE BOAOpOJa B ammapare Kwimma, mpoBepka BOAOpPOJa HAa YHCTOTY,
ropeHue BoaopoAa Ha Bo3ayxe u B kuciopoae. CoOupaHue BOJIOpOAAa METOJOM BBITECHEHUS
BO3/[yXa M METOJIOM BBITECHEHUS BOJIBI.

JlaGopaTopHbIe ONBITHI: B3aNMOEHCTBUE Bogopoaa ¢ okcuaom meau (11)

Bonaa. PacTBopsbl.

30 Boma. Metonsl onpenenenust cocraBa Bogsl - | §31, Bomp. 1, 1
aHanu3 U cuHTe3. Bona B npupone u 4,5, ctp.106
CHoco0bI €€ OUUCTKU. Adpalyst BOJBI.

31 Oduznyeckue U XMMHUYECKHE CBOMCTBa BOJBL | §32,  TecTHl, 1
[TpumeHeHne BOJIbI. ctp. 109

32 Boma  —  pactBopurens.  PactBophl | §33, Bomp. 5 1
HaceImmenHbie 1 HEHACHIIICHHBIE PACTBOPHI. ,TECTBI,  CTp.
PacTBOoprMOCTB BElIECTB B BOJIE. 113

33 MaccoBast J10Jisi paCTBOPSHHOTO BEIIECTBA. §34, Bomp. 4, 1

5, ctp. 116

34 Pemenne pacuetHsix 3amau «Haxoxnenwe | §34  moBTOp., 1
MacCOBOM JIOJIM PACTBOPEHHOTO BEIIIECTBA B 3amaun 7, 8, 9
pacTBope. Brruncnenue MAacchl | + TeCTHl,
pacTBOpPEHHOTo BemecrBa W BoAel s | ctp. 117, §35
MIPUTOTOBJIEHUS m.p. Ne5
pacTBopa orpeieIeHHOW KOHIIEHTPAITUNY

35 Ilpakmuueckasn paboma No5, | TeTpanb 1
[IpuroTtoBneHne  pacTBOpPOB  COJIEH  C
ONPEACIICHHOMN
MAaCCOBOM J0JIeil paCTBOPEHHOTO BEIIIECTBA.

36 [ToBTOopenne wu 0000menue mno Temam | §22-35, 1
«Kucnopony, 3a1a4u. 6
«Bonopon», «Boxa. PactBopbD». ctp.117, 4 c1p.

113, 2, ctp.106

37 Konrpoabnast pagora Ne 2 mo Temam 1
«Kucaopon», «Bomxopon», «Boaa.
PacTBopbI».




JemoHcTpanun: AHanu3 BoJbl. CuHTE3 BOJbI. B3auMoeiicTBrUE BOJBI C HATPUEM, KAJIbIIUEM,
MarHueM, JIKCUIOM KaJbIUsl YTICKUCIBIM ra3oM, okcusioM docdopa (V) 1 ucneitaHue
MOJIYYEHHBIX PACTBOPOB UHIUKATOPOM

PacyeTrHble 3ajaumM: HAXOXJECHHWE MACCOBOW JIOIM pAaCTBOPEHHOTO BEIIECTBA B PacTBOPE.
Briuucnenue wmaccel pacTBOPMMOIrO BelIeCTBa M BOABI JUISl MPUTOTOBJICHUSI PAacTBOpa C
ONpeCICHHON KOHIIEHTpaIen

KoanyecTBeHHBIE OTHOIIEHUSI B XUMHH

38 Monp — eauHHMIIA KOJHMYECTBa BemiecTBa. | §36, Bomp. 3, 5 1
MonsipHas macca. + TECTBHI,
cTp.122
39 Brruucienust mo XuMHUYECKUM YPaBHEHHUSIM. §37, Bomp. 1,2, 1
cTp.125
40 3akoH ABorazipo. MonspHbIii 00bEM ra3oB. §38,ctp. 126- 1
127, Bomp. 1,
ctp. 128
41 OTtHocuTeNbHAS IJIOTHOCTH ra30B §38,ctp. 127 - 1
128, Bomp. 3,
cTp. 128
42 O0beMHbBIE OTHOIIIEHUS rasos npu | §39, 3agaun 2, 1
XUMHYCCKHUX PEAKIIHSIX 3, ctp 130.

I[eMOHCTpaIII/II/II XUMHYCSCKHE COCTUHCHHS KOJIMISCTBOM BemecTBa 1 MOJIb
PacuyeTrHble 3a1a4n: BEIUMCIICHUS C MCIIOJIb30BAHUEM MMOHSITHS Macca, KOJIMYCCTBO BCIICCTBA,
MOJIsIpHas Macca , MOJ'ISIprIfI 00beM. ObeMHBIE OTHOIIIEHHUS Ia30B IIpHu XUMHYCCKUX IICAKIHAX

BaxuHeiinmue KJacchbl HEOPraHMYECKUX COeTMHEHN I

43 Oxcunsl:  knaccudukanus, HOMEHKIaTypa, | §40, Bomp. 2,
CBOMCTBA, IOJIy4€HUE, IPUMEHEHHE. 4, ctp. 135
44 Iunpoxcuapl. OcHoBauus: kinaccudukarus, | §41, Bomp. 2,
HOMEHKJIATypa, TIOJTyYeHHE. 3ajmada 3, CTp.
139
45 XuMHUECKHe CBOMCTBa ocHOBaHWH. Peakius | §42, Bomp. 2,
HerTpanuzanuu. OKpacka MHIUKATOPOB B TECTHI, CTp.
HIEJIOYHOM M HEUTpaIbHON cpenax. | 144-145
[IpumeHeHne OCHOBaHU
46 AMdoTepHbIe OKCUBI U TUIPOKCH/IBI. §43, Bomp. 4,
TecThl, cTp.148
47 Kucnotsl. Cocras. Knaccudukanus. | §44, Bomp. 3,
Homenknarypa. [lonydyeHne KUCnor. 3amava 4, crTp.
152
48 XUMUYEeCKHE CBOWCTBA KUCIIOT §45, Bomp. 3,
4, ctp. 155
49 Comu. Knaccudukamus.  Homenknarypa. | §46, Bomp. 2,
CriocoObI ostyueHust coieit 3, ctp.160
50 CaoiicTBa coneit §47,ctp. 161-
162, Bomp. 1,
5, cTp.
164
51 'eneTnveckass CBsI3b MEXIy OCHOBHBIMH | §47,cTp. 163-
KJIacCaMH HEOPTraHM4ECKUX COEIMHEHUIN 164, Bomp.3,
ctp.164, §48
1.0 Ne6
52 Ilpakmuueckaa padoma Ne6. Pemenue | TeTpaib
SKCIIEPUMEHTAILHBIX 3a/a4u 10 TeMe




«OCHOBHBIE
COCTUHEHUN)

KJI1aCChI HCOPTaHNUYCCKUX

53 [ToBroperne wu  o0oOmenue 1o Tteme | §40-47, ymp.2,
«BaxHeume Kiaccbl HEOPraHMYECKUX cTp.164,
COEIMHEHMI» pazobparth
CXeMmy, CTp.
162-163
o4 Konrposbnass paGora Ne3 mo Teme:

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
coeIMHEeHN»

JeMoHcTpamuu: o0pa3ibl OKCHUIOB, KHCIOT, OCHOBAHMH M COJICHM HEUTpamu3amus IIeI0Yn
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPOB

JlaGoparopHble

ONBITBHI. OIIBITEI IHOATBCPXKAAOINHEC XHMHYCCKHUE

THJIPOKCUIOB, KUCIIOT, COJIeH, aM(OTEepHBIX OCHOBAaHHM

CBOMCTBa OKCHIOOB

>

Ilepuoauyeckuii 3aKOH ¥ CTPOEHHE ATOMA

55 Knaccupukanus xumuueckux ameMeHToB. | §49, Bomp. 1,
[ToHsiTHE O TPyMAX CXOIHBIX YIEMEHTOB. 3,5cTp. 171
56 [Tepuoanueckuii 3akon /1. 1. Menneneena. §50, Bomp. 2,
3ajaya 3,
TECTEHI, CTP.
176
57 [Tepuoanueckas TadJmna xumudeckux | §51, Bomp. 3,
anemenToB J. 1. MenneneeBa tecthl, ¢Tp.180
58 Crtpoenue aroma. CoctaB aroMHbIX dAnep. | §52, Bomp. 3,
N3otonbl. XUMUYECKUI JJIEMEHT — BUJ TECTBHI, cTp.
aToMa C OJMHAKOBBIM 3apsJIOM sIpa 184
59 Pacnonoxenune 3JIEKTPOHOB mo | §53, TECTBHI,
sHepretudyeckuM ypoBHsM. CoBpemeHHas | cTp. 188
(hopMyIHPOBKA MEPHOANIECKOTO 3aKOHA
60 3HayeHue nepuoandeckoro 3akona. Hayunsie | §54, Bomp. 1,
noctkenus 1. . Menneneesa 3, ctp.190
61 [ToBTOopenne wu 00600menue 1o Teme: | §49-54,
[lepuognueckuili 3akoH U mnepuoguueckas | Bomp.l,  crp.
cUcTEMA 188, Bomp.2,
xumudeckux areMmentoB J[. M. Menneneera. | ctpl84
Crpoenue aToma.
1
JleMOHCTpPAIMU: BUJIBI IEPHOANYECKIX CHCTEM
Crtpoenue BemecTBa. XMMHUYECKasl CBA3b
62 DNEeKTPOOTPULIATETLHOCTh xumuueckux | §55, Bomp. 1,
JIIEMEHTOB TECTHI, CcTp.
193
63 OcHOBHbIE BUIbl XUMUYECKON CBSI3U. §56, crp.194-
196 10
WOHHOM, BOMD.
2
6, B, 3
cTp.198
64 OCHOBHBIE BUIBI XUMUYECKOH CBS3H. §56, ctp. 196-
198, Bomp. 4,
ctp.198
65 Crenenp oxucnenusd. IlpaBuna onpenenenus | §57, Bomp. 1,
CTENIEHEH OKUCJICHUS DJIEMEHTOB. ctp. 202
66 OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIEC peakuuu | §57  moBTOp.,




BOMp. 2, CTp.
202
67 [ToBroperne u o0oOmenne mo Teme: | §55-57 1
«CTpoeHue BelecTB. XUMHUECKask CBA3bY MIOBTOD.,
3amaya 3, CTp.
202,
TecThl cTp.193
68 HroroBasi mpomexyToyHasi aTrecTamusi B 1
(hopme KOHTPOIBHOM pabOTHI
KasiengapHo - TemaTu4yeckoe IVIaHMPOBaHUe 9 Kiiacca — 24aca B HeleJI10
Ne | Jlara npoBeneHust Tema ypoxka Homamnee | Kois-Bo
o 3aJlaHue 4acoB
1
aH | Mo IiaHy | no ¢gakrty
y
1 Knaccupukanus xummdecknx peaxmwid. | §1 ymp 1-3
OKUCIUTENBHO — BOCCTAHOBUTEIbHBIC
peakuuu
2 OxkucnuTensHO — BOCCTaHOBHUTENbHBIE | §lymp 4-6,
peakuuu TECT
3 TermoBoit 3¢dexr xummueckux peakuuid.| §2 ynp 3-4 1
DK30- U YHJIOTEPMUYECKHE pPEaKluu
4 CxopocTb XUMHUYECKHUX peakuuii. | §3 ymp 4, 1
[lepBoHauanbHble  MpeJICTaBIEHHS O | TECT
KaTajaunse.
5 Bxoasmas npomeskyrouHas | [Ipaktuueck 1
arrecrauust B (QopMe KOHTpOJIBHOM | as  pabora
paboThI Ne 1.
6 Ilpakmuueckas paboma Ne 1. §1,2, 3 1
N3ydyenue BnMsHMS YCIOBHM HpOBeNeHMs| Kiaccuduka
XUMHUYECKHX peakIiil Ha ee CKOPOCTh s
XUMHYECKHIX
peakuun
7 OOparuMble W HeoOpaTHUMbBIE peakiuu. | § 5 ynp 2-3, 1
[ToHATHE O XUMUYECKOM PaBHOBECHH. TECT
8 CymIHOCTH mporiecca ISKTPOTUTHISCKOH | §6,7, TecT 1
aucconuanuu.  [luccoumanus — KHCIOT,
OCHOBAHME U COJEN
9 CunpHple ¥ cialbble  AIEKTPONHUTHL. | §8, TecT 1
CreneHb TUCCOLMALINH.
10 Peakiun noHHoro obMeHa u ycioBus ux | §9 ymp 3-6 1
MTPOTEKAHMSI
11 XUMHUYECKHEe CBOMCTBA OCHOBHBIX Kj1accoB | §9, Tect 1
HEOPraHMUYECKUX COECIUHEHUM B CBETe
npeacrasienuit TOJ u OBP
12 XHUMHUYECKHEe CBOMCTBA OCHOBHBIX KitaccoB | §8,9 1
HEOPraHMYECKUX COCTUHEHUH B CBETE | TETPajab
npencrapienud TOJl u OBP




13 I'uaponus coneit. O6o0meHne Mo Temam « | §8,9
Kiaccudukamnus XuMAYeCKUX peakiuii»y U | TETpaib
«DJIEKTPONUTUYECKAS TUCCOIHAIIHS)
14 Ilpakmuueckasn paboma Ne 2. TETpaJb
Pemenne skcriepuMEHTANbHBIX 33Jad IO
teme «CBOMCTBA KHCIIOT, OCHOBaHMH U
COJIEH KaK AJIEKTPOJIUTOBY
15 KonTpoubnas padora Nel «
Knaccudukanns XuMAYECKUX peakiuii» u
«DJIEKTPOIUTUICCKAS TUCCOIHAIIHS)
16 [Tonoxxenue rajioreHoB B nepuoauueckout | §12 ymp 2,
TabauIe ©  CTPOEHHE WX  aTOMOB. | TECT
CgoiicTBa, MOJIydeHUE U NPUMEHECHHE
raJIOTeHOB
17 Xmop. CBOMCTBA M MPUMEHEHHE XJIOPA. §13 yop
5,6,TecT
18 X0pOBOJOPO/I: TONYyYEHUE U CBONCTBA §14
19 ConsiHasg KUCIIOTa U €€ COu § 15 ymp
2,3,TecT
[IpakTueck
as  pabora
Ne3.
20 Ilpakmuueckasa paboma Ne3. TeTpajib
[ToryueHnue CoONSTHON KUCIOTHI U U3yUeHUE
€€ CBOICTB
21 [Tonoxxenue Kuciopoga u cepsl B | § 17 ymp 4,
NEPUOJINIECKONl  CHCTEME XHMHUYECKHX | TeCT
3JIEMEHTOB CTpOCHHE UX AaTOMOB.
AmioTponusi cepbl
22 CBoiicTBa U IPUMEHEHUE CEPHI §18 ymp 3,
TecT
23 Cepoogopo. Cynbhusr . §19 ynp 2-
4, TecT
24 Oxkcup cepol (IV). Cepuucras xucnora u | §20 yop
ee comu. Oxcua cepsl (VI). Cepnas | 2,4, § 21
KHCJIOTA U €€ COJIH.
25 IIpomexyTo4yHasi UTOroBasi aTrecTanus | TETPaab
B (hpopMe KOHTPOJIBLHON PaOOTHI
26 OxkucnuTenbHbIC cBoiictBa | [IpakTuueck
KOHIIEHTPUPOBAHHOMN CEPHON KHUCIIOTBI as  pabota
Ned.
27 Ilpakmuueckan paooma Ned. Pemenue | §21 yop
AKCIIEPUMEHTATBHBIX 33124 TI0 TEME 2,5, Tect
« Kucnopon u cepa»
28 [Tonoxxenne azora u (Qocdopa B | §23 ymp 2-3
MEPHONYCCKON  CHCTEME  XUMHYECKHX
HIIEMEHTOB , CTPOEHUE UX aTOMOB. A30T:
CBOICTBA U MPUMEHECHHE
29 Ammuak. duszmyeckue U Xumuueckue | §24  TecT
cBoiicTBa. [lonydeHue u npuMeHeHue [IpakTHueck
as  pabota
No5
30 Ilpakmuueckasn paboma Ne5 TETpaJb




[lonyyenue amMmuaka W U3YYEHUE €rO
CBOMCTB

31 Conu aMMOHUS §26 ymp 4-
5, Tect

32 A3zotHas kucnota. CTtpoeHue MOJEKyjwl. | §27 ymp S,
CaoiicTBa pazbaBieHHON U | TECT
KOHIEHTPUPOBAHHOM a30THOI KUCIIOTHI

33 Comn  a3otHOW  KUCIOTHL.  AszoTHble | §28 ymp 2-3
ya00peHusl.

34 docdop. Annorponus dbocdopa. | §29 yop 3-
CsotictBa docdopa 4, TecT

35 Oxkcun docdopa (V). @ochopras kuciora | §30 ynp 2-4
u ee conu. PochopHbie yT0OpeHHUs.

36 [Tonoxkenue  yrmepoga W KpemHus B | §31
MEPUOANYCCKONH  CHCTEME  XUMHUYECKHX
DIIEMEHTOB CTpOCHHE HX AaTOMOB.
Annotrponusi yriaepoaa

37 XuMuyeckue CBOMCTBA yraepona. | §32 ymp 7,
AnicopOnusi. TECT

38 VYrapublit ra3 : cBoMcTBa, | §33 Tect
(U3HOTIOTHYECKOE JICHCTBUE

39 VYriekucnslid ra3. YronpHas Kucnora U ee | Ilpakruueck
conu. Kpyrosopot yriepojia B mpupo/ie. as  pabota

Ne6

40 Ilpakmuueckan paboma Ne6 §34 ymp 3
[Tomyyenue oxkcuma yraepoga (IV) wu | §35 Terpans
U3y4EeHHE €ro CBOWCTB. Pacmo3HaBanue
KapOOHATOB.

41 Kpemuuit u ero coenunenusi. Crexio. | §37, 38
IlemeHT. ynp3, TecTt

42 O6006meHne o Teme TETpajab
« Hemerannpi»

43 O00011IEHNE TTO TEME TETPaIh
« Hemerannei»

44 Konrpoabnas padora Ne2 no teme
« Hemerasbi»

45 [Tonoxxenne metaymioB B mepuoaudeckou | §39 ymp 5-
cucteme xumuueckux osnementoB J[.U. | 6, §42
MenneneeBa.  Mertanueckass — CBS3b.
dwusnyeckue cBoricTBa MeTaioB. CriiaBbl
METaJIJIOB.

46 Haxoxnenne w™erammoB B mpupoae u | §40
o0mue crocoObl MX MOTYYEHUSI.

47 Xumuueckue cBoiMcTBa MetamioB. Pspg | §41 ymop 3
AKTUBHOCTH
( DIEKTPOXMMMUECKUN psIi HAIPSHKEHUN)
METaJIJIOB

48 [Ilenounsle MeTayuibl: HaxoxjaeHue B | §43 ymp 5-6

npuposae, (Qusnueckne U XHUMHUYECKHE




CBOWCTBA

49 Okcugpl W TUOPOKCUABI  MIETOYHBIX | §43,
MeTayioB.  [IpuMeHeHMe  IIENOYHBIX | TETPaIb
METAJIJIOB

50 [llemouHO3eMeENbHBIC MeTtaibl. | §44 ymp 3-
Haxoxnenue B npupozae. Kanpuuit u ero | 4, §45
coenuHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI
ee YCTpaHeHUs

51 Amomunuii. Haxoxnaernwe B mnpupone. | §46 ymp5,8,
CBoiicTBa aJIIOMUHUS TECT

52 AMdorepHOCT, OKCHAA W THApokcuma | § 47 ymp
ATIOMHUHUSL. 3,5

53 Kenezo . Haxoxnenme B mpupone. | §48, rect
CBoiicTBa XKelesa.

o4 CoenuHenus xeinesa. [TpakTrueck

as  pabora
Ne7

55 Ilpakmuueckasn paboma Ne7 §49 yop 3-
Pymienue skcrnepuMeHTANBHBIX 3adad 1o | 4, TeCT
TeMe « MeTaribl M X COeTUHEHUS

56 [ToaroTroBka K KOHTpPOJIBHOW paboTe 3 Mo | TeTpaib
TeMe
« Merajuib»y

57 [ToaroroBka K KOHTPOJBHOH pabore3 1o | TeTpaib
TeMe
« Mertamb»y

58 KonTpoubsnas pabora Ne 3 o teme
« Metamib»y

59 Opranudeckas xumus. YriaeBoaopozsl. | §51,52
IIpenenbHbIe ( HACBILCHHbIE)
YIII€BOIOPOJIBI.

60 HenpenenpHbie (HEHACBIIIEHHBIC ) | §53 ymp 4-5
YIJIEBOAOPOBI. §54

61 ITpon3BoHbIe yrieBoopoaoB. CIUpTHI. §55, Tecr

62 KapGonossie kucinotel. Crnoxubie 3pupsl. | §56 ymp 6
Kupsl.

63 VYraeBojibl §57

64 AmwuHOKucH0TH. benku [Tonumepsr. §58

65 OO6o0mIamudl  ypok o TeMe TETPaIh
«Baxknelime opraHndecKue COeAMHEHUSD)

66 HroroBasi mpoMe:XKyToyHasi aTTecTalus
B (hopMe KOHTPOJIBHON pabOThI

67 IToBTOpEeHue

68 IToBTOpEeHmne




		2022-06-20T09:02:57+0800
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №12 С.ЧЕРВЯНКА




