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INNOACHUTEJ/IbHAA 3AIINCKA

[IporpaMMa 1o XMMHUH Ha YPOBHE OCHOBHOTO 00ILIero 06pa3oBaHUsI COCTABJIEHA HA
OCHOBe TpebOBaHWUM K pe3yJsibTaTaM OCBOEHUSI OCHOBHOW 0O6pa3oBaTeJbHOW MPOTrpaMMbl
OCHOBHOT'0O 0611ero obpasoBaHus, npeacTtaBaeHHbix B PT'OC 000, a Takke Ha OCHOBe
benepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHLENLUMUHU MpenojaBaHus
yyebHOro npeaMeTa «XuUMHUsA» B 00pa3oBaTesJbHbIX oOpraHusauusax Poccuiickoi
denepayum.

[IporpaMmMa 1o XUMHUH JAET NpeACTaBJEHUE O 1eJfAX, 00lIel CTpaTeruu oby4yeHus,
BOCIIMTAHUS U PA3BUTHUs 00yUYaIOLUXCS CPeACTBAMHU Y4eOHOT0 IpeAMeTa, yCTaHABJIMBAET
o6si3aTesibHOE TMpeJMEeTHOEe COoJiepKaHue, MpeJycMaTpUBaeT paclpejie/ieHHe ero Io
KJaccaM U CTPYKTYPUPOBAHHUE MO pasjiesiaM U TeMaM NPOrpaMMbl [0 XMMUH, ONIpefesisieT
KOJIMUECTBEHHblE W KayeCTBEHHble XapaKTEPUCTUKHU COJEpKaHUs, PEeKOMEeHJYeMYIo
MOCJIeI0BATEJbHOCTb U3YyUYEHUSI XUMHUU C YUYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3ed, JIOTHKM y4eOGHOTO Mpollecca, BO3PACTHbIX OCOOEHHOCTEW 00ydYaroluxcs,
omnpejesisieT BO3MOXXHOCTH MpeJaMeTa JJis peaju3alud TpebOBaHUN K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeJibHOM MporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro
06pa3oBaHHs, a TaKKe TpeOGOBAaHUM K pe3yJibTaTaM O0yYeHUsI XMMHUH Ha YPOBHe IieJjieid
M3y4eHHs TMpeJMeTa U OCHOBHBIX BHJIOB Yy4eOHO-NO3HABATEJIbHOU JesTeJbHOCTU
06yyYarouierocs Mo 0CBOEHUIO0 yUeOHOT0 ColepKaAHHUS.

3HaHMe XUMHH CJAYKUT OCHOBOM Jyis  GOpMHUpPOBAHHUSI MHPOBO33pEHUS
oby4Jarolerocsi, ero MnpejAcTaBJeHU O MaTepHaJbHOM €JUHCTBE MHpPA, BaXKHYI pPOJb
urparT GopMUpyeMble XMMHUEN NpeJCTaBJeHUsl O B3aUMOIpeBpalleHUsIX SHepTrUu U 06
3BOJIIOLUM BelleCTB B MPHUPOJie, 0 NYTAX pelleHUus rJ106aJbHbIX NP06JIeM YCTOWYUBOTO
pa3BUTHUS YesoOBeuyecTBa - ChIPbEBOM, 3HEPreTUYeCcKOW, MUILEBOM M 3KOJIOTMYECKOH
6e301acHOCTH, TP06JIEM 3/JpaBOOXPAHEHHUS.

H3y4yeHUe XMUMUU:

CMOCOGCTBYET peasuM3aliid BO3MOXKHOCTEH [Jisi caMOpas3BUTHUSA U GOPMHUPOBAHUSA
KYJIbTYPbI JINUHOCTH, €€ 00111el 1 QYHKLMOHAJIbHOU TPaMOTHOCTH;

BHOCUT BKJ3J B ¢GOpMHpPOBaHME MbIIIJIEHUSI U TBOPUYECKUX CHOCOOHOCTEN
0b6y4JaroLuxcs, HaBBIKOB 170:¢ CaMOCTOSITe/IbHOU y4yeb6HOM JlesITeJIbHOCTH,
3KCNEepUMEeHTANIbHBIX U UCC/Ie/J0BaTENbCKUX YMEHUN, HEO6X0IUMbIX KaK B MOBCEJHEBHOU
»KU3HH, TaK U B IpoPecCUOHANbHOU J1eSITe/IbHOCTH;

3HAKOMMUT CO creluPHUKON HayYHOTO MbIIJIEHHUS, 3aKJ/1a/IbIBA€T OCHOBBI 1[€JI0OCTHOT'0
B3rJisiJla Ha €JUHCTBO MNPUPOJbl U 4YeJIOBeKa, SIBJSETCS OTBETCTBEHHbIM 3TaloM B
bOpMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00Y4YarOIIUXCS;

cnoco6cTByeT GOPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHUS K eCTeCTBEHHO--HayYHbIM
3HAHUSAM, K NMPUPO/Jie, K YeJIOBEKY, BHOCUT CBOUM BKJIaJi B 3KOJIOTHYeCKOoe 0O6pa3oBaHUE
06y4YarouIMXCs.

JlaHHble HamnpaBJeHUss B OOYYEeHHU XUMHH 00ecrneyruBarTCAd crnenuudpuKoin
coJiep>KaHUsl y4eOHOro MpeJMeTa, KOTOPBIN SBJSIETCS MeJaroruieckl aZanTHPOBAaHHBIM
OTpaKeHHeM 6a30BOM HAyKH XMMHU Ha ONpesieIEHHOM 3Tare eé pa3BUTHS.

Kypc XvUMuUM Ha ypoBHe OCHOBHOTO O0O0IIero o6pa3oBaHUs OpPUEHTHUPOBAH Ha
OCBOEHHE OOYy4YalIIMMHUCA CHUCTEMbl [epBOHAYAJIbHBIX TMOHATUH XUMHH, OCHOB



HEOPTaHUYECKOW XMMHUU W HEKOTOPbIX OT/EJbHBIX 3HAUMMBbIX MOHSATHUN OpPraHUYEeCcKOu
XUMUH.

CTpykTypa cojJiep>kaHUsl MpOrpaMMbl N0 XUMHUU CcHOpPMUPOBAHA HA OCHOBE
CUCTEMHOTIO0 N0AX0/1a K e€ n3ydyeHUuw. CoepkaHue CKJIa[bIBaeTCH U3 CUCTEMbBI IOHATHH O
XUMHYECKOM 3JIeMEHTE U BEIECTBE U CUCTEMbI IOHATHUIN 0 XUMHUUYECKOU peakiiu. 06e 3TU
CUCTEMbl CTPYKTYPHO OpPraHW30BaHbl MO MNPUHLMUIY MOCAE€A0BAaTEJbHOTO pPa3BUTUSA
3HAaHMM Ha OCHOBE TEOPETHUYECKUX MPeICTaBJIeHU N PAa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJISPHOT'O YYeHUs KaK OCHOBbI BCETO €CTECTBO3HAHMUS;

- [lepuoguyeckoro 3akoHa /. U. MeHiesieeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

- YYEHHUSsI O CTPOEHUH aTOMa U XUMHUYECKOU CBSA3H;

- pe/iCTaBJAeHU U 06 3JIEKTPOJTUTHUYECKOUN AMCCOLMALIMU BEIeCTB B pacTBOPax.

TeopeTrnyeckre 3HaHUSA PpacCMAaTPUBAKTCA HA OCHOBE 3SMIUPUYECKHU MOJyYEHHBIX U
OCMBICJIEHHBIX (AKTOB, Pa3BUBAIOTCS MOCJAe[0BaTEJbHO OT OJHOTO YPOBHS K APYTroMmy,
BbINOJIHASL QYHKIMU OObSICHEHHWSI W TMPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOXXHOCTEeH MPaKTUYECKOTO MPUMEHEHHUS U MOJIy4YeHHUs U3y4aeMbIX BEIleCTB.

OcBoeHMe MpoTrpaMMbl 110 XMMHU CIOCOOGCTBYET GOPMUPOBAHUIO MPEACTABIEHUS O
XUMHUYECKOM COCTaBJISIOIENd HAaYyYHON KapTUHbI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI,
[[EeHHOCTHOTO OTHOIIIEHUs] K HAy4YHOMY 3HAaHUIO U METO/laM M03HaHUs B Hayke. MU3yueHue
XUMHU MPOUCXOJIUT C MIPUBJIeYeHUEM 3HAHUN U3 paHee U3yYeHHbIX YUeOHbIX MpeIMeTOB:
«Okpyxatomuit Mup», «buosiorus. 5-7 kaaccei» U «®U3uKa. 7 Kjaacc».

[Ipy HU3y4YeHUH XHUMHU MPOUCXOJUT GOPMHUpPOBAHHE 3HAHHUU OCHOB XHMHYECKOU
HAayKM KaK 006J1aCTU COBPEMEHHOTO €eCTeCTBO3HaHHW$, NPAKTHUYECKOW [AesTeJbHOCTU
yeJ0OBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajaya Y4eOHOTO
npeaMeTa COCTOUT B (GOPMUPOBAHUU CHUCTEMbl XMMHUYECKHMX 3HAHUW — BaKHEHIINX
baKTOB, MOHATHN, 3aKOHOB U TeEOPETHYECKUX IOJIOKEHUH, AOCTYIHBIX 0000IIeHUH
MHUPOBO33PEHYECKOT0 XapaKTepa, f3blKka HAyKH, B MPUOOLIEHWM K HAyYHbIM MeTOJaM
NO3HAHHUSA NPU U3YYEHUHU BELECTB U XUMUYECKUX peaKUi, B pOPMUPOBAHUN U PAa3BUTUHU
NO3HABaTeJbHbIX YMEHUW U HUX NPUMEHEHUU B y4eOHO-NO3HABAaTeJbHOM M y4eOHO-
WCC/IeI0OBaTEeJbCKON JleITE/IbHOCTH, OCBOEHHMM TMpaBUJ 0€301acHOro obpalleHus C
BellleCTBaMH B [IOBCE/IHEBHOM KHU3HHU.

[I[py M3ydYeHUM XMMHUM Ha YpPOBHE OCHOBHOI'O 00Iero o6pa3oBaHUsl BaXKHOe
3HaYeHUe NPUOoOpeH TaKUe LieJH, KaK:

- ¢dopMHpoBaHHMEe MHTEJ/JIEKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
CaM000Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY IMPHUHSATHUIO  peElleHHUH,
CIOCOOHOM aZlaTUPOBATHCA K ObICTPO MEHSIOLIMMCS YCJIOBUSM KU3HU;

- HampaBJIEHHOCTb OOy4YeHUs Ha CUCTeMaTH4yeCKoe MPUOoOIleHHe 00ydYaroluxcs K
CaMOCTOSITE/IbHOM I03HABaTeJbHOW [€ATe/JbHOCTH, HAy4YHbIM METOJaM [03HaHMS,
dbopMHUpYIOIIMM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

- obecrnieyeHre yCJI0BUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00y4aIOIIMMUCS ONBITA
pPa3HOOOpPA3HOM [esATeJbHOCTH, IO03HAHUS M CaMOMNO3HAHHUS, KJIIOYEBbIX HABbIKOB
(ks1r0UEeBBIX KOMIETEHIMH ), UMEIOLUX YHUBEPCAJIbHOE 3HaUYeHUe /IJI1 Pa3/IMYHbIX BUJIOB
e TeJbHOCTH;

- ¢opMupoBaHue 0611el QYHKLIIMOHAIbHOW U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM UYMCJIe YMEHHUH OO'bSICHATb U OLEHUBATH SIBJIEHUS] OKPYXKAIOLero MUpa, UCHO0JIb3ys



3HAHHUSI U OIBIT, MOJYYeHHblE NPU H3YYEHUU XUMHU, NPUMEHSATb WX NPU pelIeHUH
npo6JieM B OBCEJHEBHOU KU3HU U TPY/I0BOM AEeATENbHOCTH;

- ¢dopMupoBaHHe y O06Yy4YAMOIUXCA TYMAaHUCTHYECKUX OTHOIIEHUH, TMOHUMaHHS
[IEHHOCTH XUMHYECKUX 3HAHUH [Js BbIPAGOTKH 3KOJIOTHYECKHU 1leJIeCO0O6pa3HOTO
MOBEeJIEHHUSI B OBITY U TPY/OBOM AeSITENbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3/J0POBbS U
OKpy>Kawler NpUpPOJHOU Cpeabl;

- Ppa3BUTHE MOTHBAIMM K OOy4YeHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIMTAHHWI0O HA OCHOBE YCBOEHHs OOIleYesSOBEUYEeCKHUX LIEHHOCTEH, OTOBHOCTH K
0CO3HAHHOMY BbIOOPY NPOPUJIS U HANPABJIEHHOCTHU AaJbHENILIETO 00yUEHUS.

OO1iee YMCJI0 4YAacOB, OTBEJEHHBIX [Jsl U3y4YeHUs XMMHUM Ha YPOBHE OCHOBHOTO
ob1ero o6pa3oBaHus, coctapyseT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B HeZieJil0), B
9 kJsacce - 68 yacoB (2 yaca B HeJjeJi).



COAEPKAHUE OBYYEHHUA

8 KJIACC

IlepBoHa4Ya/ibHbIE XUMHUYECKUE IOHATHUSA

[IpegmeT XxUMUU. POJIb XMMHUU B KU3HU YesioBeKa. XMMUA B CUCTeMe HayK. Tesa U
BelecTBa. Pu3nyeckre CBONCTBA BeleCTB. ArperaTHoe coCcTosiHUe BelecTB. [loHsATHE O
MeTOo/laX 03HAHUS B XUMUM. YKCThle BelllecTBa U cMecu. Coco6bl pasjesieHus1 CMeceu.

ATOMBI U MoOJieKy/bl. XUMUYeCKHe 3jieMeHThl. CUMBOJIbI XMMUYECKUX 3JIEMEHTOB.
[IpocThle U C/10KHbIE BelleCTBAa. ATOMHO-MOJIEKYJIIPHOE YYEeHHUE.

Xumuyeckass ¢opmysia. BaseHTHOCTb aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBa cocTaBa BemecTB. OTHocuTenbHas aToMHasd Macca. OTHocuTeabHas
MoOJIeKyJiipHasa Macca. MaccoBas [,0J11 XMMUYEeCKOro 3JIeMeHTa B COeJUHEHU U.

KosmuecTBo BewecTBa. MoJsib. MosiipHas macca. B3auMoCBAA3b KOJIM4€eCTBa, MacChl U
YUC/aa CTPYKTYPHBIX €IMHUI] BelljecTBa. PacuéTnbl no ¢popmysiaM XMMHUUYECKUX COeIMHEHUH.

dusuyeckre U XMMUYECKHE SIBJIeHUs. XMUMHUYeCKasd peaklyMs U eé Mpu3HaKu. 3aKOH
COXpaHEeHHUs MacChbl BellleCTB. XMMUYeCKHe ypaBHeHHUs. Kilaccudpukanus XHMHYECKUX
peakiui (coelMHEHUSs], pa3JIOXKEHHU S, 3aMellleHHs, 00MeHa).

Xumuueckuii 3kcnepumeHnm:

3HAaKOMCTBO C XUMMYECKOW IMOCyZ0l, NpaBuJaMud paboTbl B JabOpaTOPUU U
npuéMaMu ob6palleHuss ¢ JabopaTOpHbIM O060pPYyJAOBaHUEM, H3y4eHHE U OIUCaHHUE
dU3UYeCKHX CBOWCTB 00pas3li0oB HeOpPraHWYeCKUX BelecTB, HabJoJeHHe (PU3UYEeCKUX
(m1aBsieHMe BOCKa, TasiHUE JibJla, paCTUPaHHeE caxapa B CTyIKe, KMIIEHUEe U KOHJAeHcalus
BOJbI) U XUMHYECKMX (ropeHHe CBeuHd, MpOKaJIMBaHHEe MeJHON IMPOBOJIOKH,
B3aMMO/IeHiCTBHME MeJia C KHUCJOTOM) sIBJIeHWM, HaOJ0JieHWe W ONHCAaHHWe MPHU3HAKOB
NpOTeKaHUs XUMHYECKUMX peakKUud (pasJjio’keHHe caxapa, B3auMMOJEeNCTBUE CepHOU
KHUCJOThI C XJOPHJIOM 6apus, pasJjioxkeHue Truapokcuga menu (II) mpu HarpeBaHuUH,
B3aUMO/JIeMCTBHE KeJie3a ¢ pacTBopoM cosid MeAu (II), usydyeHue crnoco6oB paszesieHUs
cMecel: C TIOMOUIbI0 MarHuTa, (QUJIbTPOBaHWE, BbIAPWBAHUE, JUCTUJLIAIMS,
xpoMaTtorpadus, NpoBeJeHHEe OYUCTKM MOBAPEHHOW COJIM, HabJIlOJeHMe U ONHCAaHUEe
pe3yJibTaTOB MpPOBEAEHUA OIbITA, UJJIIOCTPUPYIOLLEr0 3aKOH COXpPaHEHUS MaccChl,
co3/laHU e Mo/Jiesier MoJieKyJ1 (LIapOCTeP>KHEBDIX).

BakHellMe npeAcTaBUTE/IM HEOPraHUYeCKUX BelleCTB

Bo3ayx - cMmech raszoB. CocTaB Bo3ayxa. Kucjopos — ajieMeHT ¥ POCTOE BELECTBO.
HaxoxxaeHue kKucjiopojia B npupoje, Gu3nMyecKMe MU XMMHYECKHe CBOMCTBa (peakuuu
ropenusi). Oxkcupbl. [IpuMeHeHHe Kucaopoaa. CnocoObl MOJy4eHUSI KHCA0OpoJa B
JIJabopaTOpUM W TNpPOMbIILJIEHHOCTH. KpyroBopoT kuciopojga B mnpupoge. O30H -
aJJIOTPONHasA MoAUPHUKaALMS KUCI0pOo/a.

TenyioBoll 3pPeKT XMMUYECKOW peaklMH, TEpMOXHUMUYECKHE YpaBHEHUS, 3K30- U
3HJ0TepMUYecKHe peaklyu. TOIIMBO: yrojsb U MeTaH. 3arpsA3HeHUE BO3/yxa, yCUJIeHUe
NapHUKOBOro 3¢ deKTa, pa3pylieHrne 030HOBOIO CJIOS.

Bozopona - ajieMeHT M NpPOCTOe BelecTBO. HaxoxaeHWe BoAopoJa B INPHUPO/E,
du3nyeckre U XMMHUYECKHMEe CBOMCTBA, NpUMeHeHHe, CIocoO6bl mojaydyeHUss. KucaoTel u
COJIH.

MossspHBIF 06'bEM ra30B. PacyéThbl 10 XUMUYECKHUM YPaBHEHUSIM.



dusuyeckre cBorcTBa BoAbl. Bosja kak pacTtBopuTesb. PacTBopel. HachilieHHblE U
HeHachblIlleHHble pacTBOpbL. PacTBopuMOCTh BeniecTB B Boje. MaccoBas [j0J14 BellleCcTBa B
pacTtBope. XUMUYeCKUe cBoucTBa BOJAbl. OcHOBaHUA. Posib pacTBOpPOB B NpUpPOJZE U B
’KU3HU YesloBeKa. KpyroBopoT Bozbl B IpupoJe. 3arpsi3sHeHre NPUPOAHBIX BoA. OxpaHa U
OYHCTKA NPUPOJHBIX BO.

Knaccudukanysa HeopraHudeckux coeguHeHu. Okcubl. Knaccupukanus OKCHAOB:
cosieobpasywiiye (OCHOBHbIE, KHUCJIOTHble, aMpOTepHble) U HecoJseobpasyrllue.
HomeHknaTypa okcugoB. Pusnyeckue W XUMUYECKHE CBOMCTBA OKCcHUJOB. [losyueHue
OKCH/IOB.

OcHoBaHus. Knaccupukanus oCHOBaHUM: 1IEJI0YM U HEpacTBOPUMble OCHOBAHHUS.
HomeHnknatypa ocHoBaHMH. PU3NYeCKHE U XMMHUYECKHEe CBOMCTBA OCHOBaHUHU. [losydyeHue
OCHOBaHMH.

Kucaorel. Knaccudukanusa xucaor. HomenksnaTtypa kuciaoT. Pusuyeckue U
XUMUYECKUEe CBOUCTBA KUCIOT. Pajg aktuBHoctu MeTaioB H. H. bekerosa. [losiyyenue
KHCJIOT.

Cosu. HomenksaTypa cosied. Pusndyeckue ¥ XAMUYECKHME CBOMCTBA COJIEM.
[lonydyeHue cosen.

['eHeTHYecKast CBSI3b MEX/Y KJIacCCaMH HEOPTAaHUYECKHUX COeIMHEHU .

Xumuyeckuii 3KkcnepumeHm:

KayeCTBEHHOEe OIlpeJie/leHue COJepXXaHUs KHUCJI0poJa B BO3JyXe, IOJIyYeHHUE,
cobupaHue, pacllo3HaBaHMe MW  U3y4YeHUe CBOWCTB KHUCJOpPOJa, HabJIoJeHue
B3aMMO/IeCTBUS BeLeCTB C KHUCJOPOJOM U YCJOBHS BO3HMKHOBEHMUS W NpeKpalleHUus
ropeHus (moxkapa), O3HaKOMJIeHHEe C 06paslaMu OKCHJOB U ONMUCAHUE KX CBOMCTB,
noJiyyeHue, cobupaHue, paclio3HaBaHUMe M H3y4YeHHe CBOHCTB Bojopoja (ropeHue),
B3auMojielicTBUe BoJopoja ¢ okcugoM Meau (II) (Bo3MOXHO HCHOJIb30BaHUE
BUJeOMaTepuasioB), HabJloJleHHne o00pa3LoB BelleCTB KOJUYeCTBOM 1  MoJb,
uccie0BaHUe 0COOEHHOCTeN pacTBOpPeHUs BellecTB C Pa3/IM4YHOU pPacTBOPUMOCTHIO,
IPUTOTOBJIEHHE PACTBOPOB C ONpeJie/IEHHOW MacCOBOU J0Jiel paCTBOPEHHOIO BellleCTBa,
B3aMMO/IeHCTBHE BOJbI C MeTa/JIaMU (HaTpUeM U KasblyeM) (BO3MOXHO UCIO0JIb30BaHUE
BUJleoMaTeprasoB), UCCAeOoBaHHE O00pa3l0B HEOpPraHWYeCcKUX BelleCTB pa3JIUYHBIX
KJaccoB, HabJiloJjeHhe U3MEeHEHUs OKpaCcKM HWHJWKAaTOpPOB B pacTBOpax KUCJIOT U
1ieJiouel, u3yuyeHue B3auMoelcTBUs okcuaa Meau (II) ¢ pacTBopoM cepHOW KUCJIOTHI,
KHUCJIOT C MeTa/lJIaMy, peakliuil HelTpasu3aluu, oJydyeHue HepaCTBOPUMBIX OCHOBaHUH,
BbITECHEHHE OJHOT0 MeTaslJla [PyrMM U3 pacTBOpa COJIM, pelleHre 3KCIePUMEHTATbHbIX
3a/a4 no TeMe «BaxkHel1INMe KJIacCbl HEOPTaHUUYECKUX COeJUHEHU .

[lepuoauyeckuii 3akoH U [lepuognyeckas cucreMa XMMH4YeCKHX 3JieMeHTOB /l.
HU. MengeneeBa. CtpoeHue arToMoOB. XuMuuyeckad CBA3b. OKHC/IUTE/IBHO-
BOCCTAaHOBUTEJ/IbHbIE peaKIMH

[lepBble MONBITKK KJacCUPUKALMU XMMHUYECKUX 3J1eMeHTOB. [loHsATHe 0 rpynnax
CXOJHbIX 3J1eMeHTOB (1leJIOUHbIEe U 11leJI0OYHO3EMeJIbHbIE MeTaslJlbl, FaJoTeHbl, UHEPTHbIE
rasbl). JJieMeHTbl, KOTOpble 06pa3yoT aM(pOTepHbIE OKCUJbI U TUAPOKCU/bI.

[lepuognyeckuin 3akoH. Ilepuoauyeckasd cucremMa XUMHU4YecKUX 3jemeHTOB /JI. U.
MenpeneeBa. KopoTkonepuosHas v AJruHHONepUogHast Gopmbl [leproauyueckoil cucTeMbl
xuMuieckux asniemeHToB /. U. MenpeneeBa. [lepuogbl M rpynnbl. @U3UYeCKUNA CMBICT
NOpPsIKOBOT0 HOMepPa, HOMEPOB MepPUo/a U FPyNIbl 3JIeMeHTa.



Ctpoenue artomoB. CocTaB aTOMHbIX sAfep. M3otonbl. 3eKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB NepBbIXx 20 XMUMHUYeCKUX 3j1eMeHTOB lleproauyeckont
cucteMsl /l. U. MenzeneeBa. XapaKTepUCTUKA XMMUYECKOTO 3JIEMEHTA 110 €r0 MOJIOXKEHUIO
B [lepuoauyeckou cucreme /. U. Mengeneena.

3aKOHOMEpPHOCTH HW3MEHEeHUs pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
MeTa/IJINYeCKUX U HeEMeTa/IJIMYeCKUX CBOMCTB 110 TPyINaM U [TepruoaM.

3HadyeHue Ilepropuyeckoro 3akoHa M Ilepyoanvyeckord cHUCTeMbl XWUMHU4YECKHX
3JIEMEHTOB /IJI1 Pa3BUTHS HAyKU U NpakTUKHU. [I. U. MeHzesieeB — y4€HBIN U IpaXKJaHHH.

Xumnueckass  cBsi3b. KoBasieHTHasd  (mosiipHas W HemoJisipHasi)  CBA3b.
JJIEeKTPOOTPULATENBHOCTb XUMUYECKHX 3J1IeMEeHTOB. MOHHasA CBA3b.

Crenenb okucaeHUs. OKHUCIUTENbHO--BOCCTAHOBUTEJIbHBIE peakuuu. [Iponeccer
OKHCJIEHUS U BOCCTaHOBJIeHNUA. OKUCJIUTEI U BOCCTAaHOBUTEJIH.

XumuyecKkuii 3KkcnepumeHm:

u3ydyeHWe 00paslLoB BeLeCTB MeTaJJIOB U HEMeTa/l/IOB, B3aWMOJEWCTBUE
TMAPOKCHJA LHWHKA C pacTBOpaMU KUCJAOT U IesioyeH, NpoBeJleHHe OIbITOB,
WJUIIOCTPUPYIOLUX NPUMeEpPbl OKUCIUTENbHO-BOCCTAHOBUTEJBbHBIX peakuuil (ropeHue,
peakLHy pa3JioKeHus, COeJUHEHUs).

MescnpedmemHble c8513U

Peanuzanusa MexnpegMeTHbIX CBf3eM I@pH HU3y4YeHUM XUMUHM B 8 KJjacce
OCYIIEeCTBJISIETCS Yepe3 MCI0JIb30BaHME KaK OOLIMX eCTECTBEHHO--HAYYHbIX MOHATHUH, Tak
W TOHATHH, ABJAKOLMXCA CUCTEMHBIMU JJA OTJAE/bHBIX IpeAMETOB eCTeCTBEHHO--
HAay4YHOTO LUKJIa.

O61Me ecTeCTBEHHO--Hay4YHble MOHATUSA: HAyYHbIM (aKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHa/Ju3, CHUHTe3, KJaccuduKalus, TNepUoJUYHOCTb, HaOJ/IOJleHHe, 3SKCIIepUMEHT,
MOJleJIMPOBaHKe, U3MepeHue, MO/ieJib, ABJIeHHE.

dusuka: MaTepus, aToOM, 3JIEKTPOH, NPOTOH, HEHMTPOH, HMOH, HYKJIHJ, U3O0TOIIbI,
pPaZlM0aKTUBHOCTD, MOJIEKYJIA, 3JIeKTPUYECKHUU 3aps/, BeLeCcTBO, TeJlo, 00bEM, arperaTHoe
COCTOSIHME BellecTBa, ra3, (U3UYecKue BeJIMYHWHBI, €JUWHHUIBI HU3MepeHUsd, KOCMOC,
IJ1aHeThl, 3Bé31b1, CostHIe.

Buosiorus: poTocunTes, AbixaHue, 6uochepa.

['eorpadusa: atrmocdepa, ruzpocdepa, MHUHepasbl, TOpPHble IOPOABI, IOJIEe3HbIE
HCKOIlaeMble, TOILJINBO, BOJHbIE PeCypChI.

9 KJIACC

BelecTBo 1 XUMHYeCKas peaKuusa

[lepyoguyecknii 3akoH. [leproauyeckass cucreMa XMMHUYecKuUx sjaeMeHToB /JI. WU.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHUX
3JIeMEHTOB NepBbIX TPEX NepUO/0B, KaJlNs, KaJblUd U UX COeJUHEHUN B COOTBETCTBUHU C
[10JI0KeHHEeM 3JIeMeHTOB B [lepruouyeckoit cucteMe U CTPOEHHMEM UX aTOMOB.

CTpoeHue BellecTBa: BU/Jbl XUMUYECKON CBA3U. TUINBI KPUCTA/JIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BellleCTBA OT TUIIA KPUCTA/LJINYECKOM PEIlETKHU U BU/Jla XMMUYECKOU
CBA3MU.

Knaccudukanusa v HoMeHK/IaTypa HeOpraHM4eCcKUXx BelecTB. XMMHUYecKre CBOMCTBa
BelleCTB, OTHOCALIMXCA K pas3/IMYHbIM KJacCaM HeOpraHUYeCKUX COeJMHEeHUH,
reHeTu4yecKas CBi3b HEOPraHU4YeCKHUX BelleCTB.



Knaccudukanus xuMu4ecKUX peaklui MO pas/iMyYHbIM NMpU3HaKaM ([0 YUCIAY U
COCTaBYy YYacTBYIOLIMX B peaKLMUH BeLlecTB, N0 TeMJ0BOMY 3QQeKTy, N0 H3MEeHEHHUIO
CTelleHell OKHUCJIeHUSl XUMHUYeCKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4acTHUIO
KaTa/JM3aTopa). JK30- U 3HA0TepMUY€eCKHE peaK My, TepMOXMMHUYeCKre YpaBHEHUS.

[loHATHE O CKOpPOCTH XHUMHYeCKOW peakuuu. I[loHATHe 06 0OpaTUMBIX U
HEOOpaTHUMbIX XUMHYECKUX peaklusaX. [IoHATHe O TOMOTeHHbIX M TIeTepOreHHbIX
peakyusax. [loHaTue o karanuse. [loHATHE O XUMHUYECKOM paBHOBecMHU. DPaKTOpHI,
BJIMSIIOLIYE HAa CKOPOCTb XUMHUY€ECKON peaKLuY U M0JI0KEHHEe XMMUYECKOT0 paBHOBECHUSI.

OKHUCIUTENbHO-BOCCTAHOBUTEJIbHbIE peaxkuuy, 3JIEKTPOHHBIN 6as1aHC
OKHCJINTEJIbHO-BOCCTaHOBUTE/IbHOM peakLuu. CocraBsieHue ypaBHEHUU
OKUCJIMTEJIbHO-BOCCTAaHOBUTEJIbHBIX PEeaKIIUK C UCNO0JIb30BaHUEM METO/ia 3JIEKTPOHHOIO
6asaHca.

Teopust 3/71€KTPOJUTUUECKON [JUCCOLMALMMU. IJEKTPOJUTbl M HE3JIEKTPOJIUTHI.
KaTuvoHbl, aHUOHBL. MexaHHM3M [JUCCOIMALUM BelleCTB C pPa3JMYHbIMU BHUJAMU
XUMHUUYECKOH cBsi3U. CTeneHb AUcconanvi. CUIbHbBIE U cJ1abble 3J1eEKTPOJIUTHL

Peakuuy HOHHOro o6MeHa. YCJOBUS MNPOTEKAaHUS peaKUUMil HMOHHOTO OOMeHa,
MOJIHbIE U COKpalléHHble HOHHbIE ypaBHEHHS peakiui. CBOMCTBA KUCJIOT, OCHOBAaHUU U
coJiell B CBeTe MpeJCTaBJeHUN 00 3JeKTPOJUTHYECKON aAucconuanuu. KadecTBeHHble
peakuuuy Ha HOHBL [loHATHE O rUApOJIN3e COoJIel.

Xumuyeckuii 3KkcnepumeHm:

O3HAaKOMJIEHHE C MOJeJIIMHA KPUCTA/VINYeCKUX PElIETOK HeOPraHUYeCKHUX BellleCTB
- MeTa/IJIOB U HeMeTa/lJIOB (rpaduTa U asiMasa), CJI0XKHbBIX BellleCTB (XJopuAa HATpHUA),
uccej0BaHUe 3aBUCMMOCTU CKOPOCTH XMMUY€ECKOW peaKLiuU OT BO3/1eHMCTBUSA PA3JIUYHBIX
bakToOpoB, HCCAef0BaHHWE 3JIEKTPONPOBOJHOCTH pPAcTBOPOB  BeleCTB, Mpolecca
JIUCCOLIMALIMU KUCJIOT, Lesouell U coJieil (BO3MOXKHO UCNOJIb30BaHKUE BU/I€0 MaTepUasioB),
NpoBeJleHHe OMNbITOB, W/JIIOCTPUPYIOIIMX NPU3HAKU MPOTEKaHUS peakUUHd HOHHOTO
obMeHa (oOpa3oBaHMe O0cCajKa, BblJe/leHHe Tras3a, O0Opa3oBaHHME BOJbI), OIBLITOB,
WJITIIOCTPUPYIOIIUX NpPUMEpPBbl OKUC/JIWTETbHO-BOCCTAHOBUTEJIBHBIX peaknui (ropesHue,
peakUUu pas/oKeHUs, COeJUHEeHHs), pacllo3HaBaHMe HeOpraHW4YeCcKUX BeLleCcTB C
NOMOILbIO Ka4YeCTBEHHbIX PEaKIIMi Ha MOHBI, pellleHHe SKCIIepUMEHTA/IbHbIX 3a/a4.

HemeTasLibl ¥ MX cOe JUHEHUA

O6uiaa xapakTepucTUKa rajoreHoB. OCOOEHHOCTU CTPOEHUSI aTOMOB, XapaKTepHbIe
cTeneHu okuciaeHus. CTpoeHre U pU3MUYECKHE CBOMCTBA MPOCTHIX BELECTB — raJ0reHoB.
XuMHYecKHe CBOMCTBA Ha IpUMepe xJ10pa (B3aUMO/lelCTBUE C MeTa/lJIaMU, HeMeTalJlaMH,
mesoyamu). XsmopoBogopoZ. CosisHasg KUCI0Ta, XUMUYECKHE CBOWCTBA, MOJIYYEHHE,
npuMeHeHue. /lelicTBHe XJlopa U XJIOPOBOJOpOJia Ha OpPraHu3M uesioBeKa. BakHelue
XJIOPU/bI U UX HAX0XK/JEeHHE B IPUPO/E.

O6uiasa xapakTepucTuka 37eMeHTOB VIA-rpynnbel. OcCO6EHHOCTU CTPOEHHS1 aTOMOB,
XapaKTepHble cTelneHU oKUcaeHus. CTpoeHue U GU3HNUECKHE CBOMCTBA NMPOCTHIX BELIECTB
- KUCJI0poJia U cepbl. AJJIOTpONHble MOAUGUKALIMU KHUCJIOpPOJAA U cepbl. XUMHAYECKHE
cBoucTBa cepbl. CEpoBOJOPO/JI, CTpOEeHUE, pU3NUEeCKHe U XUMUUYecKue cBoHMcTBa. OKCU/bI
cepbl KaK MpeJCTaBUTEJNU KHUCJOTHbIX OKCUJOB. CepHass KuUCJIOTa, QPU3UYeCKHe U
XUMUYeCKUe CBOMCTBa (06LjMe KaK MpeJjCTaBUTessl Kjaacca KUCAOT U crnenuduyeckue).
XuMHYecKUe peaklvH, Jexallle B OCHOBe NPOMBIIIJIEHHOTO CII0C00a MOJIyYeHUsI CEPHOU
KUCJOTHL [I[pMeHeHHe cepHOU KUCAOThL. COJIM CEpHOM KUCJIOTHI, KaUeCTBEHHAs peaKius



Ha cyabdaT-uoH. HaxoxjeHue cepbl W €€ coeJUHEHUW B mpupoje. XUMHUUYECKOe
3arpsi3HeHUe OKpy:Kalollel cpeJbl COeJUHEHUSMU cepbl (KUCJOTHble JOX[IH,
3arpsi3HeHHMe BO3/ilyxa U BOJ0EMOB), CIOCOOBI ero Npe0TBpallleHHUs.

O61wasa xapakTepucTHUKa 3j1eMeHTOB VA-rpynnbl. OcOOeHHOCTU CTPOEeHHs aTOMOB,
XapaKTepHble CTeleHW OKUCIeHU. A30T, paclipocTpaHeHUe B Npupoje, Gusnuyeckue U
XUMHUUYeCKUe cBoMcTBa. KpyroBopoT asora B mnpupoje. AMMHUAK, ero Quanyeckue U
XUMHUYECKUE CBOWCTBA, MOJiydeHHe U npuMeHeHue. Co/lM aMMOHMUSA, UX PU3UYECKUE U
XUMHYeCKHe CBOMCTBA, NpruMeHeHHe. KayecTBeHHasa peakyMsa Ha MOHbl aMMOHHUA. A30THas
KUCJOTa, €€ mnoJsiyyeHue, u3UUYeCKHMe W XHMHYECKHe CBoucTBa (06ujde Kak
npeJcTaBUTeJs KjJacca KUCAOT U cnenuduyeckue). Mcnosb3oBaHUe HUTPATOB U CoJIed
aMMOHHUS B KayeCTBe MUHEPaAJbHbIX yZ00peHU . XUMUYeCcKoe 3arpsi3HeHre OKpy:Katolien
cpeAbl COeAUMHEHUSIMM a30Ta (KUCJOTHBbIE [0, 3arpsi3HeHHe BO3/yXa, MOYBbl U
BoZl0éMOB). Pocdop, asnoTponHble Moaudukauuu ¢ochopa, pusnveckue U XUMHUYECKHUE
ceorctBa. Okcup ¢ocdopa (V) u dochopHas kucaoTa, Pusnyeckue U XUMHUYECKHUE
CBOMCTBA, noJsiyyeHue. Mcnosib3oBaHue pocPaToB B KaueCTBe MUHEPATbHBIX Y00 pEHUH.

O61as xapakTepucTuka 371eMeHTOB IVA-rpynnbl. 0COGEHHOCTU CTPOEHUs] aTOMOB,
XapaKTepHble  CTelNeHW  OKHUCJIeHUs. YrJepoJi, a/UIOTpPONHble  MoJUUKALHUH,
pacnpocTpaHeHue B Ipupojie, ¢u3nuyeckue MU XUMHUYECKHMe CBOHCTBa. AAcCOpOLUS.
KpyroBopoT yriepoja B npupoje. Okcu/bl yrieposa, ux puanuecKkrhe U XHMHUYECKUe
CBOWCTBAQ, [IelCTBHUE HA >KUBble OPraHU3Mbl, OJIlyYeHHe U NpUMeHeHHe. JKOJIOTHYeCcKue
npo6JieMbl, CBI3aHHble C OKCUAOM yrieposa (IV), runoresa rjso6aabHOro noTenjeHus
KJIMMaTa, NMapHUKOBbIM 3QdeKT. YrosbHasd KucJ0Ta U e€ coau, UX OU3HYecKHhe U
XMMHUYECKHe CBOMCTBA, NI0JIydeHHe U IpuMeHeHUe. KadyecTBeHHasa peakuus Ha KapboHaT-
noHbl. Ucnosib30BaHMe KapOOHATOB B ObITY, MeJMIIMHE, IPOMBILIJIEHHOCTH U CeJIbCKOM
X0351MCTBe.

[lepBoHayasibHBIe TOHATUA 006 OpPraHWYeCKHMX BelleCTBAaX KaK O COeJWHEHMAX
yrjaeposa (MeTaH, 3TaH, 3THJIeH, aLleTWJIEeH, 3TaHOJI, IJIMLEPHH, YKCYyCHasd KHUCJIO0Ta).
[IprposHble HCTOYHUKU YIJIEBOLOPOLOB (Yyro/b, IpUPOAHBIM ra3, HePpThb), NPOAYKTHI UX
nepepaboTKU (6€H3WH), UX POJIb B ObITY U NPOMBILLJIEHHOCTH. [loHATHE 0 6MOJIOTHYECKHU
BOKHBIX BelLeCTBaX: JXMpaX, OesKax, yrjeBoJax - M MX POJM B KU3HHU 4YeJOBeKa.
MaTepuanbpHOe eIMHCTBO OPraHUYEeCKUX U HEOPraHU4eCKUX COeJMHEeHUH.

KpeMHui, ero pusnyeckue U XMMUYeCKHE CBOWCTBA, MOJIydeHUE U NPUMEHEHHeE.
CoenvHeHUs1 KpeMHUs B npupofe. Obuue npencraBiaeHus o6 okcuze kpemHuda (IV) u
KpeMHHeBOM KucjoTe. CHUIMKAThl, UX HUCIOJb30BaHHE B OBITY, B INPOMBILIJIEHHOCTH.
BaxxHellie CcTpouTesibHble MaTepUasbl: KepaMMKa, CTeKJIO, LieMeHT, O0eToH,
Kesie300eTOH. [Ipo6sieMbl 6€30MaCHOr0 HMCI0JIb30BaHUA CTPOUTENBHBIX MaTepuasioB B
NIOBCEIHEBHOM KH3HHU.

Xumuueckuii skcnepumeHm:

u3ydyeHHe 00pas0oB HeOpraHWYeCKUX BeLeCTB, CBOMCTB COJITHOW KHCJOTHI,
poBeJileHHe KadyeCTBEHHbIX peakLMU Ha XJOPHUJ-UOHbl U HAOJIIOZleHHue NPU3HAKOB KX
IpPOTEeKaHHUs, ONBIThI, OTpAXKAWILKe PU3NUeCKhe U XMMUYeCKHe CBOMCTBA raJloreHoB U UX
COeJMHEHWH (BO3MOXXHO MCIOJIb30BaHWE BHJEOMaTepHasoB), O3HAKOMJIEHHE C
obpasuaMu xJ0puUzioB (rajoreHWzi0B), O3HAKOMJIeHMe C oOpasnaMu cepbl U eé
CcoeilMHEHHUSAMU (BO3MOXXHO HCIOJIb30BaHHWE BHJeoMaTepHasoB), HabJOJeHUe npolecca
00yr/JIMBaHUs caxapa MoJ JAelWCTBUEeM KOHLEHTPUPOBAHHOU CEpHOU KHCJOTHI, U3yYeHUe



XUMHUUYECKUX CBOMCTB pa36aB/JeHHONW CEpHOW KHCJOTHI, NpPOBeJleHHe KayeCTBEHHOH
peakuuy Ha cy/bdaT-uOH M HabJIOJeHHe NMpU3HAKa eé NMPOTeKaHWs, O3HAKOMJIEHUE C
dH3MYeCKMMU CBOKCTBaMHU a30Ta, pocdopa U ux coejuHEHUH (BO3MOXKHO UCIIOJIb30BaHUE
BUJleOMaTepHaoB), o6Opa3laMU a30THbIX U GOCOpPHBIX YA0OpPEHUN, TMOJyYeHHE,
cobvpaHMe, pacio3HaBaHMe W M3y4YeHHe CBOMCTB aMMHaKa, pOBeJleHHe KayeCTBEHHbIX
peakuuMid Ha HMOH aMMOHUA U ¢ochaT-UOH M H3y4YeHHe NPU3HAKOB KX MNPOTEKaHUS,
B3aMMO/IEICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCJOTbI C MeJAbl0 (BO3MOXHO
UCII0JIb30BaHUE BHJleOMaTepUasloB), U3yyeHUe Mojesed KPUCTAJJINYECKUX PeLIETOK
asiMasa, rpaduta, ¢ysiepeHa, 03HAKOMJIEHHE C MPOLECCOM aJICOPOIMU PAaCTBOPEHHBIX
BellleCTB aKTHBUPOBAHHbIM yIJIEM M YCTPONCTBOM NPOTHUBOrasa, noJjiyueHue, cobrupaHue,
pacro3HaBaHWE M H3ydyeHHe CBOWCTB YIJIEKMCJIOrO rasa, NpoBeJleHHEe KadeCTBEHHbIX
peakuuMid Ha KapOOHAaT M CUJMKAT-UOHbl M H3y4eHUe IPU3HAKOB MX MPOTEKaHUs,
O3HAaKOMJIEHHe C  MNpPOAYKLUHUEeH  CUJMKAaTHOW  NPOMBILLJIEHHOCTH,  pelleHue
3KCIepHMeHTaJIbHbIX 33/]a4 N0 TeMe «BaxkHel e HeMeTaJlJIbl U UX COeJUHEHUSI».

MeTaJ/ibl U MX COEAUHEHUS

O61as xapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — META/JIOB Ha OCHOBAaHUHU HUX
nosoxeHuss B Ilepuojguueckoil cucreMe XMMUYeCcKUX 3JieMeHTOB /l. M. MeHpeneeBa U
cTpoeHuss aTtoMoB. CTpoeHHWe MeTa/JIoB. MeTajindeckass CBfI3b M MeTa/lJIMuecKast
KpUCTa//IMYecKasi pelléTKa. JJEeKTPOXMMHUYECKUMW psJi HanpsbKeHWH  MeTaslJIoB.
dusuyeckre U XMMHUYECKUe CBOMCTBA MeTasl10B. O61iMe crioco6bl MOJyYeHUsl MeTalJloB.
[loHAATHE 0 KOPpPO3UH MeTa/lJIOB, OCHOBHbIE CIIOCOOBI 3aUIMThl UX OT KOppo3uu. CriaBbl
(cTanb, 4yTYH, JIOPAJTIOMHUHUY, 6POH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIJIEHHOCTH.

[llesoyHble MeTa/sibl: MOJIOKeHWe B [lepuoauvyecKkod cHUcTeMe XUMHUYeCKHUX
anemeHTOB /I. . MeH/iesieeBa, CTpoeHMe UX aTOMOB, HaX0X/ieHHe B npupoje. Pusndeckue
U XMMUYecKHe CBOMCTBA (Ha MpuMepe HaTpus U Kayius). OKCUJbl U TUAPOKCU/bI HATPUSA U
Kaus. [[pyuMeHeHye 1eJI0YHBIX METAJIJIOB U UX COeJUHEHU .

[[lesiouHO3€eMeIbHBIE METaJJIbl MAarHUM M Ka/lbLYi: MoJiokeHUe B [lepuoauyeckon
cucTeMe XMMU4YeCcKUx asieMeHTOB /I. U. MeH/enieeBa, CTpoeHMe MX aTOMOB, HaX0X/eHHEe B
npupofe. Pusuyeckue M XUMHUYECKHE CBOWMCTBA MarHusl M Kaablud. BakHeliue
coefjHeHUS Kanbluda (OKcHZ, TUAPOKCHUJ, cosin). KECTKOCTb BOABI M CHOCOOBI eé
yCTpaHeHHUsl.

AnoMuHMI: nosioxkeHue B [lepuoanyeckoit cucteMe XMMUYeCKUX 3j1eMeHTOB /l. U.
MeHpeneeBa, cTpoeHHMe aTOMa, HaxoxJeHue B npupoge. Pusuyeckrue U XHMHUYECKHE
CBOUCTBA a/lloMUHUA. AMPOTEpPHBIE CBOMCTBA OKCH/AA U TUJPOKCHU/A aJIIOMUHUS.

Keneszo: nonoxenue B [leproauyeckoil crucreMe XMMHUYeCKUX 3jemeHTOB /I. HU.
MeHpeneeBa, cTpoeHUMe aTOMa, HaxoxJeHue B npupoge. Pusuveckrue U XHMHUYECKHE
cBOMCTBa keJsie3a. OKcUAbl, TUAPOKCHUABI U couu kesae3a (II) u xenesza (III), ux cocras,
CBOMCTBA U MOJY4YEHHE.

Xumuueckuii skcnepumeHm:

O3HaKOMJIeHHEe C 0Opa3laMyd METaJJIOB U CIJIaBOB, UX PU3UYECKUMHU CBOWMCTBAMH,
M3yyeHUWe  pe3yJIbTaTOB  KOPpPO3MM  METa/VIOB  (BO3MOXHO  MCIIOJIb30BaHUE
BU/leoMaTepHasioB), 0COOEHHOCTEN B3aUMO/IENCTBUSA OKCUJA KaJlbLiMg U HAaTpUs C BOJOU
(BO3MOXKHO MCII0JIb30BAaHUE BUIEOMATEPHUAJIOB), UCCIEeJOBAHUE CBOUCTB »KECTKOU BO/bI,
npoliecca TOpeHHUs Xkeje3a B KUCJI0po/ie (BO3MOXKHO UCI0JIb30BaHUE BHAeOMaTepUaoR),
NPU3HAKOB NPOTEKAaHWS KaueCTBEHHbIX peaKI|Ui Ha UOHbI: MarHus, KaJblUsl, aJlOMUHHS,



nuHkKa, xene3da (II) u xeneza (III), meau (II), HaGsofeHHEe M ONMMCaHUE MPOLLECCOB
OKpallWBaHUs MJIAMEHU MOHAMH HATpUs, KaJlus U Kalblys (BO3MOXHO HUCIOJIb30BaHUE
BUJleOMaTepHaIOB), ucclefoBaHUe aM(OTEpPHbIX CBOWCTB THUAPOKCHJAA AJIOMUHUS U
TUAPOKCUJA LMHKA, pelleHHe 3SKCIIepUMEHTA/NbHbIX 3aZad Mo TeMe «BaxHenliue
MeTaJlJIbl U UX COeJJMHEHHUSI».

XMMHA ¥ OKpY>Kawinasa cpeaa

BemectBa W MaTepuasibl B TNOBCEJHEBHOM »KHW3HM 4YesioBeKa. be3omacHoe
MCIOJIb30BAaHHWE BEILECTB M XUMUYECKUX peakuuid B ObITy. [lepBasg mnomoulb NOpu
XUMHUYECKUX 0’KOTaX U OTPaBJIEHUSIX.

XuMHYecKoe 3arpsisHeHHe OKpyKawlled cpeAbl (mpedesbHas [AONycTUMas
KOHLIeHTpal1s BellecTB, Aajee — [1/[K). Posib XMUMHUM B pellieHUH 3KOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii 3kcnepumenm:

M3y4yeHWe o00pa3loB MaTephasoB (CTeKJIO, CIUIaBbl METaJJIOB, MOJHUMepPHbIe
MaTepUaJbl).

MedicnpedmemHble ces3uU

Peanuszanusi MexnpegMeTHBIX CBSI3ed MNpU M3y4YeHUU XHMHUU B 9 Kiacce
OCYLIECTBJISIETCS Yepe3 UCIMO0JIb30BaHUe KaK OOIIUX eCTeCTBEHHO-HAYYHbIX MOHATHH, TaK
M TOHAATUM, SABJSAKLUAXCI CUCTEMHBIMM [J1 OTJEJbHbIX NPEJAMETOB €CTeCTBEHHO--
HAy4HOTO0 LUKJIA.

O6uiMe ecTeCTBEHHO-HAY4YHbIe MOHATHUS: HAYYHbIA PaKT, TUNIOTE3a, 3aKOH, TEOPUs,
aHa/lu3, CHUHTe3, KJaccuduKalus, TMepUuoJUYHOCTb, HaOJOJeHHe, 3KCIIEPUMEHT,
MoJle/lMpOoBaHUe, HU3MepeHHe, MOjiesib, sIBJeHHe, MAapHUKOBbIA 3PPEeKT, TEXHOJIOTHS,
MaTepUasbl.

®usuka: MaTepusi, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJHUJ, HU30TOIHI,
PaJM0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKHUU 3apsf, NPOBOJAHUKH, MOJYNPOBOAHUKH,
JIU3JIEKTPUKH, POTO3JIEMEHT, BEIECTBO, TeJIOo, 00'bEM, arperaTHOe COCTOsSIHUE BEIleCTBa,
ras3, pacTBOp, pPacCTBOPUMOCTb, KpUCTa/JIMUecKasg peléTKa, CIJaBbl, QU3UYECKHUe
BeJIMYMHDBI, €IWHHUIbl U3MepeHHUs, KOCMHUYeCKOoe IMPOCTPAHCTBO, ILJIAaHEThI, 3BE3/bI,
CoJiH1zE.

Buosiorusi: ¢QoTocuHTe3, [JbiXaHUe, OUochepa, 3SKOCUCTEMA, MHUHEpaJbHbIE
yA00peHusl, MUKPO3J€MEHTbI, MAKPO3JIEMEHTDI, MUTATE/bHbIE BEllleCTBA.

['eorpadusa: armocdepa, rugpocdepa, MHUHepasbl, TOPHble MOPOJbI, IOJIe3HbIE
VICKOIlIaeMble, TOIJIMBO, BOJHbIE PECYPCHI.



IIVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOTPAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOTI'O OBIIIETO OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATHI

JIM4YHOCTHBIE pe3yJsibTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOT'O 06I[er0 06pa3oBaHUs
JIOCTUTAIOTCA B XO0Jle OOy4YyeHUsI XUMHHM B €AWHCTBE Yy4yeOHOM M BOCHUTATEJbHOU
JleITEJIbHOCTH B COOTBETCTBUHU C TPAJUILMOHHBIMU POCCUMUCKHMHU COLMOKYJIbTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B 001lECTBE NPaBUJIaMU U HOPMaMHU
NOBeJEHUSI U CIIOCOOCTBYIOT MpOLieccaM CaMONO3HAHUS, CaMOpPa3BUTUA U COLMAIM3aluU
06y4YaroUIUXCH.

JIn4HOCTHBIE pe3yJbTaThl OTpPaXKaroT FOTOBHOCTh 006yYaroUUXCs
PYKOBO/ICTBOBAaTbCSl CUCTEMOM MO3UTHBHBIX L[EHHOCTHBIX OPUEHTAlUH U pacuidpeHue
OTbITA IeSITeJIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)naTpUOTUYECKOT0 BOCIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K OTeYeCTBEHHOMY KYyJbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HacJe/Iul0, MIOHUMaHUS 3HAaYeHUs] XUMUYECKOW HAayKU B )KU3HU COBPEMEHHOTO
obliecTBa, CIOCOOHOCTU BJIAAEThb JIOCTOBEPHOM MHpoOpMalMell 0 1epeioBbIX
JIOCTIDKEHUSIX U OTKPBITUAX MHUPOBOW M OTE€YEeCTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTU B
Hay4YHbIX 3HAHUSIX 00 YCTPOMCTBE MUPA U 0OIECTBA;

2)rpaxJaaHCKOro BOCIMTAHUS:

npeJCTaBJeHUs O COLMATbHBIX HOPMaX U MpaBUJIax MeXJIUYHOCTHBIX OTHOILEHHH B
KOJIJIEKTUBE, ~KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B  OOIIECTBEHHO II0JIE3HOH,
y4eObHO-UCCIe0BaTeIbCKOM, TBOPUYECKON U JAPYyrUX BUJAX AEeSTEeJNbHOCTH, TOTOBHOCTU K
pa3HO06pa3HOM COBMECTHOM [1esITe/IbHOCTH MPU BbINOJHEHUH Y4€6OHbIX, T0O3HABATEJbHbIX
3aJlay, BBIMOJHEHUM XHMHUYECKUX ISKCIEPHUMEHTOB, CO3JaHUU Yy4eOHbIX IPOEKTOB,
CTpeMJIeHUs] K B3aMMONOHMMaHHUI0O W B3aMMOIOMOILM B Mpolecce 3TOM y4eOHOU
JlesITeJIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBeJleHHEe U MOCTYNKU CBOMX TOBapHUILeH ¢
MO3ULIMK HPABCTBEHHBIX M IPABOBbIX HOPM C YYETOM 0CO3HAHUS MOCIEACTBUU MOCTYIKOB;

3)1eHHOCTH HayYHOI'0 MO3HAHUSA:

MHUPOBO33pEHUYECKUEe TMpeJCTaBJeHUs] O BelleCTBe M XUMHYECKOW peakluH,
COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOL[AE OCHOBY AJIs
NOHMMaHUsl CYIIHOCTH HAyYHOW KapTHHblI MHpA, MpeACTaBJeHUs 006 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS NMPUPO/bI, B3aUMOCBSI35IX YeJ0BeKa C MPUPOAHON CpeJioH, o
pOJIM XMMHUHU B NIO3HAHUM 3TUX 3aKOHOMEPHOCTEWH;

II03HABaTeJIbHble MOTHUBBI, HallpaBJeHHbIe Ha MOJIyYeHHEe HOBbIX 3HAHUH 110 XUMUH,
Heo6XoJUMble JIJisl 00'bsICHEHUSI HAbJII0/JaeMbIX MPOLIECCOB U SIBJIEHUH, TO3HABATE/IbHOH,
MHPOPMAIIMOHHON M YUTATENbCKON KYJbTYPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEe/IbHOU
paboThI C y4eOHBIMU TEKCTAaMHU, CIIPABOYHOM JIUTEPATYPOU, JOCTYIHBIMU TEXHUYECKUMHU
cpeAcTBaMU MHPOPMAIIMOHHBIX TEXHOJIOTUH;

MHTepec K 06y4eHUI0 U TT03HAHUIO, JTI0603HATENbHOCTh, TOTOBHOCTb U CIOCOGHOCTD
K CaM006pa30BaHMI0, MPOEKTHOW U UCCIe0BAaTENbCKON JeITEebHOCTH, K 0CO3HAHHOMY
BbI6OPY HANIPABJIEHHOCTH U YPOBHSI 00y4YeHUs B la/IbHENIIeM;

4)dopMHUpOBaHUA KYJIBTYPbI 3J0POBbA:

OCO3HaHUE IIeHHOCTU >KHU3HH, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/0POBbBIO,
YCTAHOBKHU Ha 3/I0POBbIA 06pa3 »KHU3HHU, 0CO3HAHUE MOC/Ie/[CTBUNA U HENPUSATHE BpPeJHbIX



npuBblyeK (ynoTpebJieHMs aJIKOToJis, HApKOTHUKOB, KypeHHsi), HeOoO6X0JUMOCTHU
co6JiroieHUs NpaBUJI 6€30MaCHOCTH NPU 06pallleHUHU C XMMUY€eCKUMHU BellleCTBaMU B ObITY
Y peasibHOM KU3HHU;

5)TpyA0BOro BOCIUTAHUA:

UHTepec K MNPaKTU4YeCKOMY M3y4yeHUI0 npodeccHil W TpyAa pasJM4HOTO poJa,
yBaXXeHUe K TPyAy WU pe3yJbTaTaM TPyZOBOH AeATeJbHOCTH, B TOM UYMCJIe Ha OCHOBE
IpYMeHeHUs NpeJMeTHbIX 3HAaHUM MO0 XMMHUH, OCO3HAHHBIM BBIOOP HHAMBUAYaJIbHOU
TPaeKTOPUU TNPOJO/KEHHUS 00pa3oBaHUSA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTHM K XUMHUM, OOLIeCTBEHHbIX MHTEPECOB U NOTPEOHOCTeH, yCHellHOW
npodeccHOHaNbHOW [1eITeJIbHOCTU U Pa3BUTUSA HEOOXOJAMMbIX YMEHHH, TOTOBHOCTH
aJlanTUPOBaThCs B IpodeccuoHaJIbHOU cpejie;

6)3K0/I0rn4eCcKoro BOCHUTaHMUA:

3KO0JIOTUYECKH 1ie/1lec006pa3Hoe OTHOLIEHUE K MPUpPOJie KaK UCTOYHUKY KU3HU Ha
3eMJie, OCHOBe €€ CylleCTBOBaHMS, MOHUMaHUe LeHHOCTU 3/J,0pOBOro M 6e30macHOro
obpa3a ’KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY GU3UYECKOMY U
IICUXUYECKOMY 3/I0pOBbl0, OCO3HAaHWE LIEHHOCTHU COOJII0JleHUs NpaBuJ 6e30MacHOro
NOBeJleHUs NPU paboTe C BelleCTBaMH, a TaKXKe B CUTYaLUsX, YTPOKAKOLUX 3/l0POBbI0 U
YKU3HU JIIOJIeN;

CMOCOGHOCTHY NPUMEHSATD 3HAHUS, TOJIy4YaeMble IPU U3YYEeHUU XUMUH, JJIs1 pellleHnus
3ajJlay, CBSI3aHHBIX C OKpYXawlled NpUPOJHON cpefoH, JJisd MOBBbILIEHUS YPOBHA
3KO0JIOTUYECKON KYJIbTYPbl, 0CO3HAHUSA I7106a/IbHOTO XapaKTepa 3K0J0THYeCcKUX NpobJieM
M NyTel UX pellleHusl 10Cpe/,CTBOM METO/0B XMMUH, IKOJIOTMYECKOI'0 MbILIJIEHUS], YMEHUS
PYKOBO/ICTBOBAThCS UM B I03HABaTe/JbHOW, KOMMYHUKAaTUBHOMW U COLMA/IbHOW IPaKTHKEe.

METANIPEAMETHBIE PE3YJ/IBTATDI

B cocraBe MeTanpegMeTHBIX pe3yJbTAaTOB  BbleNAT 3Ha4uMMble JJIs
dbopMUpOBaHMA MHPOBO33pEHHSA OOllleHayyHble NOHATHUA (3aKOH, TeOpHs, NPUHLMUI,
runoTesa, pakT, CUCTEMa, IPOLECC, IKCIEPUMEHT U JIpyroe.), KOTOpble MCHOJIb3YIOTCA B
eCTeCTBEHHO-HAay4YHbIX y4YeOHBbIX NpeJMeTax U IO03BOJIAIOT HAa OCHOBE 3HAaHWM U3 3THUX
npeaMeToB GOpPMUPOBaTh NpeJjCcTaBJeHHE O LEeJOCTHOM HayyHOW KapTHHe MHUpa, U
YHUBepcaJbHble  y4yebHble  JelcTBUA  (IO3HaBaTeslbHble, = KOMMYHUKAaTUBHbIE,
peryjasTUBHbIE),  KOTOpble  obGecneyuBalOT  GoOpMUpPOBaHME  TOTOBHOCTH K
CaMOCTOSITE/IbHOMY IJIAHUPOBAHUIO U OCYLIeCTBJIEHUIO yYeOHOU e TebHOCTH.

[lo3HaBaTe /ibHBbIE YHUBEpCa/JIbHbIe yYeGHbIe AeUCTBUSA

Bba3oBble jloruyeckye JeuCcTBHS:

YMEHHUS HCII0JIb30BaTh NMPUEMBI JIOTUUECKOTO MBILIJIEHWS] IPU OCBOEHUM 3HAHUM:
pacKpbIBaThb CMBICA XUMHUYECKUX MOHATHUHN (BbIAEJNATb HUX XapaKTepHble NPU3HAKH,
yCTaHaB/JMBaTb B3aWMOCBSI3b C JPYTMMHM MOHSATHUSMM), HCHOJIb30BaTb MHOHATHUSA [JIS
06bsICHEHUS OT/eJIbHbIX (AaKTOB U sIBJIEHUH, BbIOMPATb OCHOBAHHUS M KPUTEPUU JJis
KJaccHPUKaLMU XUMHUYECKHMX BellleCTB M XUMHUYECKUX peaKLUH, yCcTaHaBJIMBaTh
NPUYMHHO-C/Ie/JICTBEHHbIE CBSI3M MeXAY OObeKTaMH H3Yy4YeHHUs, CTPOUTb JIOTUYECKUe
paccy/ieHuss (UHAYKTUBHBIE, JeAYKTUBHble, MO aHAJIOTMH), [JleJaTb BbIBOAbI U
3aKJII04YEeHHUS;

yMeHHe NpUMEHATb B Mpoliecce IO3HAHUSA TNOHATHUA (NpeAMETHbIE U
MeTanpeJMeTHble), CUMBOJIMYECKHE (3HAKOBble) MOJeJH, HCIOJb3yeMble B XUMHH,
npeo6pa3oBbIBaTh LIMPOKO MpPHUMEHsS€Mble B XUMHUM MO/JleJIbHble TNpeACTaBJIeHUs -



XUMUYECKUN 3HAK (CMMBOJI 3J1IeMeHTa), XuMudeckass ¢opmysia U ypaBHEHUE XUMUYECKOU
peakyuu - NpU pelleHWU y4eOHO-MO03HaBaTeJbHbIX 3a/ay, C YYETOM 3THUX MOJEJNbHbIX
NpeACTaBJEHUN BBISBJATh U XapaKTEPHU30BaTb CyleCTBEHHble MPHU3HAKU U3y4aeMbIX
00bEKTOB - XUMHUYECKHUX BEIECTB M XUMHUYECKUX peaKlWi, BbIABAATb O0OIIUe
3aKOHOMEPHOCTH, NPUUYMHHO-CJEACTBEHHbIE CBSI3M W MPOTHBOpPEYUS] B H3Y4YaEMbIX
npoleccax v sIBJIEHUSIX.

ba3oBble ucciaeaoBaTe/IbCKUE JefCTBUSA:

yMeHHe HCIO0JIb30BaTh IOCTAaBJEeHHblE BONPOCHl B KauyeCcTBE HWHCTPYMeHTa
MO03HAHMUS, a TaKKe B KayeCcTBe OCHOBBbI /i1 pOpPMUPOBAHMUS THUIOTE3bl MO MPOBEPKE
NPaBUJIbHOCTH BbICKA3bIBAEMbIX CYXK/IEHUH;

npuobpeTeHHWe ONbITa MO0 IJIAHKUPOBAHUIO, OpraHU3alMM W M[POBEJEHUIO
y4eHHUYEeCKUX IKCIEePUMEHTOB, yMeHHe HabJ/Il04aTh 3a X0J0M IpPOIecca, CaMOCTOSTEeNbHO
IPOTHO3UPOBATh €ro pe3yabTaT, OPMYJIUPOBAThL 06061IEHHUS U BBIBOABI 110 pe3y/ibTaTaM
IPOBEJEHHOTO OMbITA, UCCJIEL0BAHUSA, COCTABJIATh OTYET O MPO/AeJaHHON paboTe.

Pa6oTa c uHpopmanmeit:

yMeHHe BbIOMPATh, aHAJIM3UPOBATh U UHTEPIPETUPOBATh UHPOPMAIHIO Pa3JIUYHbBIX
BUJIOB U GOpM TMpeJCTaBIeHUs, IOJy4YaeMyl U3 pa3HbIX HCTOYHUKOB (HAy4HO-
HOoNyJisipHasi JIMTepaTypa XUMHUYECKOTO COJlep>KaHHUs, CIpaBOYHble MOCOOUS, pecypchbl
MHTepHeTa), KPUTHYECKH OLIEHUBATh MPOTUBOPEYHBYIO U HEZJOCTOBEPHY0 HHGOPMALHUIO;

yMeHHe MPUMEHSATh pa3/iMuHble METOJAbl U 3alpochl MPU MOUCKe U OTOOpe
MHPOpPMALIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX /i1 BbIIIOJHEHUS] YyUeOHbIX U
NO3HABaTeJbHbIX 33/a4 OINpeJeJéHHOr0 THIA, NpUOOpeTeHHe OmbIiTa B 06J1acTH
M CII0JIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAaTUBHbIX ~ TEXHOJIOTUH,  OBJIaJleHUe
KyJIbTYPOH aKTUBHOTO MCII0JIb30BaHUs Pa3JIMYHbIX MOUCKOBBIX CUCTEM, CAMOCTOSITENbHO
BbIOMpATh ONTHUMaJbHYI0 QopMy IMpeAcTaBjeHHUs HHPOpPMALMU M HJJIIOCTPUPOBATH
peliaeMble 33/1a4M HECTIOKHBIMU CXeMaMHU, AMarpaMMaMu, ApyruMu ¢popmMamMu rpaduku u
UX KOMOWHALMSIMU;

yMeHMEe  MCI0JIb30BaTb W aHAJM3UpOBaTb B  Ipollecce  y4yebHOU U
UCCIe/l0BaTEeNbCKON eATebHOCTH HHGOpPMAalMI0 O BJHUSHUMU MPOMBIIIJIEHHOCTH,
CeJIbCKOI'0 X035MCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaloLel MpUPOJHOU cpe/ibl.

KoMMyHHKaTUBHbIE YHHMBepCaJibHbIEe yYeOHbIe AeCTBUA:

yMeHMsl 33/laBaTh BOINpPOCHI (B XoJe Auajora W (MJMU) AUCKYCCHU) 1O CYLIECTBY
ob6cyxaeMoil TeMbl, OpPMyJIMPOBATh CBOU NPEJJIOKEHUsS OTHOCUTEJbHO BbINOJHEHUS
npe/JIo’)KeHHOH 3a/jauy;

yMeHHUs MPeCTaBJSATh M0JydeHHble pe3y/IbTaThl I03HABAaTEJbHOH J1esITeIbHOCTH B
YCTHBIX W MNHUCbMEHHBIX TEKCTaX; JeJiaThb Mpe3eHTALUI0 pe3yJIbTAaTOB BbINOJHEHUS
XMMUUYECKOT0 3KclepuMeHTa (J1abopaTOPHOTO OIMbITa, JabopaTOPHOM paboThbl MO
MCCJIeJIOBAaHUIO CBOMCTB BEIECTB, y4€6HOr0 MPOEKTA);

yMeHUsl y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMH B  COBMECTHOM
MI03HABATEJbHOW U MCCIe/J0BAaTEJIbCKON [IeITeIbHOCTU NPU pelleHUH BO3HUKAILIHUX
npo6sieM Ha OCHOBe y4éTa O6GLIMX MHTEPECOB W COTJIACOBAHHUSA MO3UIUMU (06CyXAeHuUs,
o6MeH MHEHUSIMH, «MO3TOBble ILITypPMbI», KOOPJAWHAIUS COBMECTHBIX JeHCTBUH,
omnpejiesieHHe KPUTEPHUEB 110 OI[eHKe KauyeCcTBa BbINOJHEHHON paboThl U JPyTHE).

Pery/isTUBHbIE YHUBepCa/JbHbIE Y4eOHbIE AelCTBUA:



yMeHHEe CaMOCTOATEeJbHO OlpeessaTb LeJd JedaTeJbHOCTH, IJIaHUPOBATh,
OCYIIeCTBJIAATb, KOHTPOJMPOBaTb M IHpPU HEOOXOJUMOCTU KOPPEKTHUPOBATb CBOIO
JleITeJIbHOCTb, BbIOUpaTb HauboJiee 3QPeKTUBHbIE CIOCOOBI pelleHUs Y4eOHBbIX U
NO03HaBaTeJbHbIX  33/a4, CaMOCTOATEJbHO COCTAaBJAATb WJIM  KOPPEKTHUPOBATH
NpeAJIOKEeHHbIM aJITOPUTM [EeWCTBHUM IPU BBINOJHEHUU 33JaHUM C yYETOM IOJYyYEeHHUS
HOBBIX 3HAaHMU 00 H3y4YaeMbIX OObEKTaX - BelleCcTBax M peaKLusx, OLleHUBaTb
COOTBETCTBUE IOJIyY€HHOTO pe3yJsbTaTa 3asBJEeHHON IeJd, YMeHUe HCI0JIb30BaTb U
aHaJIM3UPOBAaTh KOHTEKCTHI, IpeJJlaraeMble B YCJI0BUM 3aJlaHUM.

INPEAMETHBIE PE3YJ/JIbTATbI

B cocraBe mpejMeTHBIX pe3y/IbTaTOB IO OCBOEHMIO 0053aTeJIbHOIO COJlep>KaHus,

YCTAaHOBJIEHHOTO JlaHHOW ¢ejiepaibHON paboyel MpPOrpaMMoM, BbIJEJSIOT: OCBOEHHbBIE
00y4arLMMHUCS Hay4dHble 3HAHUs, YMEHUs U CIOCOObI JeMCTBUMH, crienuduveckue Ajs
npeJMeTHON 06J1aCcTH «XUMHUS», BUJbl 1€ITeJbHOCTH 10 MOJYy4EeHUI0 HOBOI'O 3HAHUS, ero
MHTepnpeTaluyy, Npeo6pa3oBaHUI0 U NPUMEHEHUI0 B Pa3JIMYHbIX YYeOHbIX U HOBBIX
CUTYyaLUsX.

K koH1y o6ydeHuss B 8 Kjiacce npeaMeTHble pe3y/abTaTbl Ha 6a30BOM YpOBHe

JI0JKHbI OTPaXXaTb CPOPMUPOBAHHOCTD Y 00YYaIOIUXCA YMEHUH:

® pacKpblBaTb CMbICJ OCHOBHBIX XHUMHYECKUX IMOHSATHH: aTOM, MOJIEKYJa,
XUMHWYECKUH 3JIeMEHT, I[IpOCTOe BeIleCcTBO, CJO0XHOe BellecTBO, CMeChb
(ofHOpOAHAss W HEOJHOPOJHAas), BaJIEHTHOCTb, OTHOCUTEJIbHAasi aTOMHasg M
MOJIEKYJIIpHAsA Macca, KOJIMYeCTBO BeLecTBa, MOJib, MOJIIpHas Macca, MaccoBas
Jl0JI1 XMMUY€eCKOro 3JIeEMEHTA B COeIUHEHUH, MOJISPHBIA 00'bEM, OKCUJ, KUCJIOTA,
OCHOBaHMe, COJIb, 3JIeKTPOOTPHULLATENbHOCTD, CTeNleHb OKHCJIEHUs, XMMHUYeCcKas
peakuusi, KkjJaccupuKauus peakUUH: peaKUUHd COeJUHEHHUs, peaKLuU
pas/0KeHus, peaKliuM 3aMelleHNs], peaKLlMM 00MeHa, 9K30- U IHA0TepMUYecKHe
peakuuy, TemnaoBod 3dpdeKT peakLuu, siApo aTOMa, 3JIEKTPOHHBIA €0 aToMa,
aToMHasg OpOMTaJb, pauyC aTOMa, XMMUYeCcKasl CBfI3b, OJIIpHAsA U HemoJispHas
KOBaJIeHTHas CBfI3b, UOHHAs CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MaccoBas A0J1s
BelllecTBa (IpoLeHTHasA KOHLeHTPaLus) B pacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHUX NMOHATUNA U NPUMEHATH
3TH NOHATHUSA NIPU ONIMCAHWUU BELeCTB U UX NpeBpalleHn;

® UCI0JIb30BaTh XMMHUUYECKYI) CUMBOJIMKY [Jis COCTaBJeHUs (GOopMyJ BellecTB U
ypPaBHEHUN XUMUYECKUX peaKIUH;

e omnpefiesAiTb BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OHWHApHBbIX COeVWHEHUSX,
CTeleHb OKHCJIEeHUsl 3JIeMEHTOB B OWHApHBbIX COeJVWHEHUSX, MPHUHAJJIEKHOCTh
BEIeCTB K ONpe/ie/IEHHOMY KJacCy COeJMHEHUH 10 popMyJiaM, BUJ, XUMUYECKOU
CBSI3U (KOBaJIeHTHAas U HOHHAs1) B HEOPTaHUYeCKUX COeJUHEHUSX;

e packpbiBaTb cMbica  [lepuoguyeckoro 3akoHa /JI. HW. Mengesneesa:
JIEMOHCTPUPOBATb [OHMMaHUe [epPUOJUYECKOM  3aBUCHUMOCTHU  CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX M0JI0KeHUd B [leproauyeckoil cucteMe, 3aKOHOB
COXpaHEeHUs] MacChl BeIEeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4yeHus, 3aKOHa ABOrazipo;

e ONUCHIBaTb U XapaKTepu3oBaThb TabiuyHyw ¢opmy [leproanyeckor cHUCTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3/inyaTh MOHATUS «rJlaBHad nojrpymnna (A-rpymnna)»
U «moboyHas noarpynna (b-rpynna)», Masble U 60/blIKe TEPUO/bI, COOTHOCHUTD



0003HaueHUs], KOTOpble HMeWTcd B Tabuule «llepuoauyeckas cucrema
xuMuyeckux asieMeHTOB /I. U. MeHnjeneeBa» ¢ 4YUCJIOBBIMU XapaKTepUCTUKAMU
CTPOEeHUs aTOMOB XMUMHYECKHUX 3J1eMEeHTOB (COCTaB M 3aps/, AApa, 0b6llee YUCI0
3JIEKTPOHOB U paclipesie/ieHue UX 10 3JIEKTPOHHBIM CJ105IM);

KJaccMPUIUPOBATh XUMHUYECKHEe 3JIEMEeHTbl, HeOpraHUYecKue BelecTBa,
XUMHUYeCKUe peakuuu (Mo YUCAY U COCTABY y4acTBYWOIIUX B peaKkliMU BeUlecTB,
10 TenJaoBoMy 3G PeKTy);

XapaKTepu30BaTh (OMHChIBAaTh) O0OIlIMe XUMHUYECKHE CBOWCTBA BeEILECTB
pPa3/JIMYHBbIX KJAcCOB, MOATBEpPKJash OINHCaHWE MpPUMepaMU MOJIEKYJSIPHBIX
ypaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEeAKIU;

NPOrHO3UPOBATh CBOWCTBA BelIECTB B 3aBUCUMOCTH OT HX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTHU MPOTEKAHUS XMMHUYECKUX NpeBpallleHUW B pasIUYHbIX
YCJIOBUSX;

BbIUMCJISATh OTHOCUTEJNbHYI0 MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BeIEeCTB,
MacCOBYIO [JI0JI0 XMMHYECKOT0 3JieMeHTa Mo gopMyJsie CoeJJMHEHUS], MacCOBYIO
Jl0JII0 BelleCTBa B pacTBOpe, MPOBOJUThb PacyéThbl N0 YPaBHEHUIO XMMUYECKOU
peakIuu;

NPUMEHSATb OCHOBHbIE OMNEpalMUd MbICIUTEJIbHON AeATeNbHOCTU - aHaJU3 U
CUHTE3, CpaBHEHHUE, 060061eH1e, CHCTeMaTH3al10, KJacCUPUKAIMIO, BbisIBJIEHUE
NPUYHMHHO--CJ€/ICTBEHHbIX CBs3edl - [Ji1 UW3y4YeHUs CBOMCTB BelIeCTB U
XUMHWYECKUX peaKLUi, eCTeCTBEHHO-Hay4YHble MeTO/Ibl I0O3HAHUSA — HA0JII0/J|eHHE,
M3MepeHUue, MOJleJIMPOBaHUE, SKCIIEPUMEHT (peasbHbIi U MbICJIEHHBIN);
cleloBaThb NpaBUJaM IN0JIb30BaHUS XWUMHUYECKOW MOCYyZ0M U JIabopaTOpPHBIM
060pyOBaHKHEM, a TaKXKe IIpaBUJIaM OOpallleHUs C BellleCTBaMU B COOTBETCTBUU
C MHCTPYKLMUSMU IO BBINOJHEHUIO JIAOOPAaTOPHBIX XMMHUYECKUX OINBITOB IO
NOJYYeHHUI0 U COOMpaHHI0 ra3006pas3HbIX BelllecTB (BOLOpoJa WU KHCJI0pPOJaA),
IPUTOTOBJIEHUIO PACTBOPOB C ONpeseiEHHON MacCOBOU A0Jied pacTBOPEHHOTO
BelleCcTBa, IJIAaHUPOBaTb M INPOBOAUTH XWUMHUYECKHE 3SKCIEPUMEHThl IO
pacrno3HaBaHUIO PAcTBOPOB Lieso4ed U KHUCJAOT C NOMOILbI0 HWHJUKAaTOpPOB
(makmyc, peHondTaNIEMH, METUIOPAHXK U APYTHE).

K koH1y o6ydeHuss B 9 KJacce MnpeaMeTHble pe3y/JbTaTbl Ha 6a30BOM YpOBHeE
JI0JXKHbI OTPaXkaTb CPOPMUPOBAHHOCTD Yy 00YYAIOLIUXCSA YMEHUH:

pPacKpbIBaTb CMbICJ OCHOBHBIX XMMUYECKHMX MOHATHN: XUMUYECKHUU 3JIEMEHT,
aToOM, MOJIEKYJa, MOH, KATUOH, aHUOH, MPOCTOE BeIeCTBO, CJI0XKHOE BelleCTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATEJbHOCTb, CTENEHb OKUCJIEHHUS, XUMUYecKas
peakuus, XUMUYecKasl CBsI3b, TeIJIOBOM 3Q(PeKT peaKlyMH, MOJib, MOJSPHBIU
00bEM, pacTBOp, 3JIEKTPOJIMTbI, HEIJIEKTPOJMThI, 3JIEKTPOJUTUYECKAs
JUccollMalUsl, peaklMd MOHHOro O0O0MeHa, KaTajsiM3aTop, XUMHYecKoe
paBHOBecue, O00OpaTHMble W  HeoOpaTHUMble  peaKIdH, OKHUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHbIE peaKIMH, OKHUCJIUTEeJb, BOCCTAHOBUTE/b, OKUCJIEHHE U
BOCCTAHOBJIEHHE, aJLJIOTPOMHS, aM(}OTEPHOCTD, XUMHYecKasi CBSI3b
(koBaJsieHTHasi, MOHHAs1, MeTa/lJIMYecKasi ), KpUCTa/lJInYecKasi peliéTKa, KOppo3us
METaJlJIOB, CIJIaBbl, CKOPOCTb XWUMHUYECKOM peakLuH, NpefesbHO JOoNyCcTUMas
koHueHTpauus [11K BelecTBa;



WJJIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH
3TH NOHATHUSA IPU ONIMCAHUU BeleCTB U UX IpeBpallleHUH;

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY [/l COCTaBJieHUs GOpMyJl BeLleCTB U
yPaBHEHUU XMMUYECKUX PEAKIUH;

onpeJiesiiTb BaJEHTHOCTb U CTelleHb OKHUCJEeHUs XMMHUYEeCKUX 3JEMEHTOB B
COeJMHEHUSIX  pa3JM4HOrO0  COCTaBa, MPUHAAJIEKHOCTb  BeLleCTB K
onpefeJIEHHOMY KJacCy COeAMHEHUH Mo ¢$opMysaM, BUJ, XUMUYECKOW CBA3U
(koBaJsieHTHas, MOHHAs, MeTa/lJINYecKasi) B HeOpraHU4eCKUx CoeJJMHEHUSX, 3aps/,
MOHa 0O XUMHUYecKoW ¢opMyJie, XapaKTep CpeAbl B BOJAHBIX pacTBOpax
HEOpraHUYeCKHUX COeJMHEHUH, THUN KPUCTAJJIUYECKON peléTKH KOHKPETHOrO
BellleCTBa;

packpeiBaTb cMbica [lepuoaudeckoro 3akoHa [JI. W. MeHpgeneeBa U
JleMOHCTPUPOBATb €ro MOHUMaHHe: ONKChIBATh U XapaKTepu30BaTh TaOJUYHYIO
dopmy Ileproauyeckod cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3/jiuyaTh NOHATHUSA
«rJIaBHasg nojrpymnmna (A-rpynna)» u «nob6oyHas noarpynna (b-rpymnna)», Masnbie
M OoJibliMe TMEepPUO/ibl, COOTHOCUTb O0OO3HAUYeHUs, KOTOpble HMEKTCA B
nepuoAuYecKor TabJsule, C YUCAOBbIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUUYECKUX 3JIeMEHTOB (COCTaB W 3aps], A4pa, obllee YUCIO 3JIEKTPOHOB U
pacnpejie/ieHde UX 10  3JIEKTPOHHBIM  CJ0SIM), OOBSACHATH  06ILHe
3aKOHOMEPHOCTU B H3MEHEHHWM CBOWMCTB 23JIEeMEHTOB M MX CO€JJUHEHUHU B
npejeJsax MaJbIX IepUO0B Y IVIaBHBIX OATPYIII C yY4ETOM CTPOEHUS UX aTOMOB;
k1accudUUUpPOBaTh XUMHUYECKHE 3JIEMEHTbl, HeOpraHUYecKue BellecTBa,
XUMHUUYECKUEe peaKluU (0 YMCIY U COCTaBy y4acTBYHOIIUX B PeaKLUH BeLeCTB,
no TemioBoMy 3¢deKTy, MO0 HU3MEHEHUIO CTelNeHell OKHUCJIEeHHUS XUMHYEeCKHUX
3JIEMEHTOB);

XapaKTepH30BaTh (OMUChIBATh) 06LHe U crielipruyecKkre XUMUYeCKHe CBOMCTBa
NPOCTBIX M CJOXHBIX BellecTB, MOATBepXJas ONHCaHUWe [pUMepaMUu
MOJIEKYJIIPHBIX U UOHHBIX YPaBHEHU ! COOTBETCTBYIOIIUX XUMUYECKHUX PeaKLUui;
COCTaBJIITb YPaBHEHUS 3JIEKTPOJMTUYECKOW AMCCOLMALMU KUCJOT, 1ej04yer U
cojiei, TOJIHble M COKpalléHHble ypaBHEHUS peaKLUil HOHHOr0O O0OMeHa3,
ypaBHEHUs peaKLUl, NMOATBEePKJAKUIMX CylleCTBOBaHWE TFeHeTU4YeCKOW CBf3U
MeX/1y BellleCTBaMU pPa3/IMYHbIX KJIACCOB;

pacKpbIBaTh CYLHOCTb OKHCJIUTEJNIbHO-BOCCTAHOBUTEJIbHbBIX peakuui
NOCPEeACTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OaslaHCca 3TUX peaKLUi;
NpPOrHO3UpPOBAaTh CBOMCTBA BeLleCTB B 3aBUCUMOCTHU OT HUX CTPOEHHUS,
BO3MOXXHOCTH IPOTEKaHUSI XUMHUYECKUX IpeBpallleHUu B pa3/IMYHbIX YCJI0BUAX;
BbIUMCJSATh OTHOCUTEJbHYIO MOJIEKYJISPHYI0 U MOJIIPHYIO MacChl BEILECTB,
MacCCOBYI0 [JI0JIK0 XMMHUYECKOr0o 3JieMeHTa 1o GpopMyJie coeJJMUHEHUS], MacCCOBYIO
Jl0JII0 BellleCTBa B PacTBOpPe, MPOBOAUTH PAaCyéThl MO YPAaBHEHUIO XMMHUYECKOU
peakuuu;

co06/0/1aTh NpaBUJA NOJIb30BaHUS XMMHUYECKOM NOCYJ0M U JiabopaTOpPHBIM
060pyO0BaHMUEM, A TAKXKe [paBuJia 00pallleHUs C BellleCTBaMU B COOTBETCTBHUHU C
MHCTPYKLUSMHU 1O BBINOJHEHHUIO JIabOPAaTOPHBIX XUMHYECKUX OIMBITOB IO
NOJIyYYEHUI0O U COOMPAHUI0 ra3000pa3HbIX BellecTB (aMMHaKa U YTIJIEKHUCJIOTO
rasa);



NPOBOAUTDL pPeaKLHUH, MOATBEPKJAIMEe KAa4YeCTBEHHBIH COCTAaB pa3/IMYHbIX
BELeCTB: PACclO3HABAThb ONBITHBIM NYTEM XJIOPUJA-, GPOMHUJ-, UOAU/[ -, KApOOHAT-,
docdat-, cunukar-, cyapdaT-, TUJPOKCUA-UOHbI, KATUOHbBI AMMOHHS U HOHBI
M3y4YEeHHBIX METAJIJIOB, IPUCYTCTBYIOIHE B BOJAHBIX PAaCTBOpPAX HEOPraHWYECKHUX
BellleCTB;

IPUMEHSATb OCHOBHbBIE OINEpPALMU MBICIUTEIBHOU [AeSTEJbHOCTH - aHAJIU3 U
CUHTE3, CpaBHEHMUe, 0000leHHe, CUCTEeMATH3alUI0, BbISBJEHHE MPHUUYUHHO-
C/IeICTBEHHbIX CBSI3ed - JJI1 M3y4YeHHUs] CBOWCTB BELIECTB M XHMHYECKUX
peakLui, eCTeCTBEHHO-Hay4Hble MEeTO/Ibl I03HAHUSA — HabJII0JeHUE, U3MEepPEHHUE,
MO/ieJIMPOBaHKUeE, 3KCIIEPUMEHT (peasibHbl U MbICJIEHHbIN).



TEMATHUYECKOE IIV/TAHUPOBAHUE

8 KJIACC
KosimyecTBO 4acoB
Ne HauMmeHoOBaHMe pa3je/ioB JnekTpoHHbIE (KUdPOBLIE)
KoHTpo/bHBIE [IpakTHYecKkue
n/n U TEM NPOrpaMMbl Bcero oGpa3oBaTesibHbIE PECypPChI
pa6oThI pa6oThbl
Pa3aen 1.IlepBoHavya/ibHble XUMHUYECKUE IOHATHUSA
XuMuUs1 — BaXkHas1 06J1aCTh
€CTeCTBO3HAHUS U bu6aunoreka [JOK
1.1 . 5 2
IpaKTUYeCKON https://m.edsoo.ru/7f41837c
JlesiTeJIbHOCTU Yesi0oBeKa
12 BelllecTBa U XMMH4YECKHE 15 1 bubaunoreka LIOK
' peakIiuu https://m.edsoo.ru/7f41837c
HToro no pasaeny 20
Paszpaes 2.BaxkHelive npeacTaBUTEe/IM HEOPraHU4YeCKUX BelleCTB
21 Bosayx. Kucnopogn, 6 bubsauoTteka [JOK
' [ToHATHE 06 OKCHJAX https://m.edsoo.ru/7f41837c
29 Bogopoga.llousaTue o 3 1 bu6smoTreka LIOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [loHssTHE c 1 1 bu6saunoTteka [JOK
' 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
0
2.4 H:: O::;;Zfixiim 11 1 1 Bubniorea LIOK
' P ° https://m.edsoo.ru/7f41837¢
coeHEHUH
UToro no pasgeny 30

Paszpaesn 3.Ilepuoandeckui 3aKoH U [lepuogndeckas cucreMa XuMudeckux 3sieMmeHToB /1. U. MeHaesieeBa. CTpoeHUe aTOMOB.
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XuMunueckasi cBsi3b. OKMC/JIMTEJbHO-BOCCTAHOBUTE/IbHBIE peaKIuu

[leproanyecKkui 3aK0H U
[leppoanyeckasa cucrema
3.1 XHUMUYECKUX 3J1IeMeHTOB /l. 7
U. Menpene-eBa. CTpoeHue

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

aToMa
XMMMHYEeCKas CBs3b.

3.2 OKHCIUTENBHO- 3 1 bubanoreka LIOK
BOCCTAaHOBUTEJIbHbIE https://m.edsoo.ru/7f41837c
peakiuu

HToro no pasaeny 15 Bu6morexa LOK
https://m.edsoo.ru/7f41837c
bubaunoreka LIOK

PesepBHOE BpeMs 3

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

68 4
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosim4yecTBO 4acoB

Ne HaunmeHOBaHuUe pa3jesioB M TEM JneKkTpoHHbIE (KUPOBDBIE)
KontpoabHbie | [IpakTuyeckue
n/n NMpOrpamMMbl Bcero oGpa3oBaTesibHbIE PeCypPChI
pa6oThbl pa6oThbl
Pa3gen 1.BemecTBO 1 XUMHUYECKHE peaKI Uy
11 [ToBTOpEHME U yriybeHne 3HaHU N c 1 Bu6auoTteka LIOK
' OCHOBHBIX pa3zieJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH 4 Bub6anoTeka LIOK
' XUMHUYECKUX peaKIun https://m.edsoo.ru/7f41a636
JNIEKTPOJIMTUYECKasA AUCCOLUALUA. bubaunoreka LIOK
1.3 8 1 1
XuMHUecKue peakliiy B pacTBOpax https://m.edsoo.ru/7f41a636
HToro no pasaeny 17
Pa3ges 2.HeMeTa/yibl M1 UX COeAUHEHMUS
06
2.1 xnﬁifeiii?;f:;tzg: VIIA 4 1 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['asoreHsl
06
22| xumwecknx sneverron VA : Busorerca LIOK
' . https://m.edsoo.ru/7f41a636
rpynnsbl. Cepa U eé coeJUHEHUS
06
2.3 Xuﬁl;:etiif;}?:;gz:g: VA-rpynibl 7 1 Bubmorexa LOK
' PYIIEL https://m.edsoo.ru/7f412636
AsoT, pocdop u Ux coelUHEHU S
06
2.4 xmlau;feiiif;ﬁ:;:ggg IVA 8 1 2 Bubnmorexa LIOK
' . https://m.edsoo.ru/7f41a636
rpynmbl. YraepoJ U KpeMHUU U UX
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

coeJMHEHUS

HWToro no pasaeny 25
Pa3aen 3.MeTa//1bl U UX COEUHEHUSA
3.1 O61Me CBOMCTBA MeTaJIJIOB 4 Bubmorexa LOK
' H https://m.edsoo.ru/7f41a636
32 BaxkHeH11re MeTa/lJIbl U UX 16 bubanoreka LIOK
' coeJUHEeHUA https://m.edsoo.ru/7f41a636
HToro no paszgeny 20
Pa3aen 4.XumMus U OKpy>Kamwluas cpeja
BelecTBa U MaTepUasbl B }KU3HU Bub6anoTeka LIOK
4.1 3
YyesioBeKa https://m.edsoo.ru/7f41a636
HToro no pasaeny 3
Pe3epBHOE BpeMs 3 Bubamorera [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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INIOYPOYHOE IIJIAHUPOBAHHME
8 KJIACC

n/n

Tema ypoka

Kosim4yecTBO 4acoB

Bcero

KoHTpo/bHEBIE
pa6oThl

IIpakTHYeCcKHe
pa6oThl

[IpegMeT XMMHUHU. POJIb XMMUU B )KU3HU YeJIOBEKA.
TeJsia u BelllecTBa

[longaTtue o MeTOoJaX MI03HaHHuA B XUMHWHU

[IpakTHyeckas paboTta N2 1 «[IpaBusia paboThl B
JIabopaTOPUH U MPHUEMBI 0OpAILeHHS C
JIabopaTOpPHBIM 060PY/L0BaHUEM»

YucTble BelllecTBA U cMecH. Coco6bl pasziesieHus
cMecel

[IpakTnyeckas paborta N2 2 «Pa3zeneHue cmecen
(Ha mpuMepe OYUCTKH NOBAPEHHOM COJIN )»

ATOMBI U MOJIEKYJIbI

XuMHueckue 3J1leMeHThl. 3HaKu (CHMBOJIbI)
XUMHUYECKUX 3JIEMEHTOB

HpOCTbIe H CJIOXKHbIE BelleCTBa

ATOMHO-MOJIEKYISIpHOE YYeHUe

10

3aKOH IOCTOSTHCTBA COCTaBa BelleCTB. XumMunyeckasa
Cl)OpMy.IIa. BasleHTHOCTb aTOMOB XUMHYECKUX
3JIEMEHTOB

11

OTHocuTenbHast aToMHas Macca. OTHOCUTeJIbHas
MOJIEKYJIAPHAA Macca

12

MaccoBas A0JId XUMHUY€EeCKOr'o 3JIEMEHTA B

23




coeJMHEHUH

13 KosmyecTtBo BewectBa. MoJsib. MosisipHas Macca

14 dusnyeckre U XMuMUYeCKUe sIBJeHUs. XUMUUeCcKasi
peaknusa

15 [Ipu3HaKu U yCA0BUS NPOTEKAHUS XUMUYECKHUX
peakuumn

1 3aKOH COXpaHEHUS MacCChl BeleCTB. XUMUYeCKUe

6 ypaBHEeHUs
1 BrrunciieHUs KOJIM4eCcTBa, MacChl BellleCTBa N0
7 ypPaBHEHUSM XMMHUYECKUX PeaKIUM

18 Kinaccudukanysa XuMU4ecKuX peakium
(coenrHeHus, pa3/ioKeHHs, 3aMelleHHs1, 06MeHa)

19 M. B. JIOMOHOCOB — Y4€HBIA-3HIAKJIOMEJUCT.
0O6006I1IeHHe U cUcTeMaTH3allsd 3HaHUHU

20 KonTposibHas pa6oTta Ne1 no Teme «BemectBa u
XUMUYECKUEe peaKkLuu»

21 Bo3ayx — cMech rasoB. CoctaB Bo3ayxa. Kuciopog,
— 3JIEMEHT U NpocToe BelecTBO. 030H
dusnyeckre U XMMUYeCKUe CBOMCTBA KUCJI0POZa

22 (peakuuu okucaeHus, ropeHue). [loustue 06
OKCH/aX

23 Croco6bl oJIy4eHus KMCJI0po/ia B 1abopaTOpUH U
npoMblllIeHHOCTH. [IpuMeHeHue Kucaopo/a
TensoBor 3G PeKT XMMHUYECKOW peaKIUH, IOHSITHE

24 0 TEpPMOXUMHUYECKOM YPaBHEHHUH, IK30- U
3HA0TEPMHUYECKUX PeaKUAX

25 TonnuBo (HedTh, yrosib U MeTaH). 3arpsi3HeEHUE

24




BO3/lyXa, CIOCOObI ero npeJ0TBpalleHNs

[IpakTHyeckas paboTta N2 3 no Teme «[losydyeHue u

26 cobrpaHUe KUCI0PO/Aa, U3yUYeHHEe ero CBOMCTBY»

27 Bomopon — ayieMeHT U IPOCTOe BewecTBO.
Haxoxpaenue B npupoje

28 dusnyeckre U XMMHUYeCKHe CBOMCTBA BOJOPO/a.
[IpuMeHeHUe BogopoJa

29 [ToHATHE O KMCIOTAX U COJIAX

30 Cnoco6bl noJiy4yeHUs BOJIOpo/ia B 1labopaTopuu

31 [IpakTHueckas paboTta N2 4 no Teme «[losydyeHue u
cobupaHue BOJIOpO/ia, U3yYeHHUe ero CBOUCTB»

32 MosisipHbIF 06b€M ra3oB. 3aKOH ABOTraipo
BeruucieHus 06’ b€Ma, KOJIMYECTBA BellleCTBa rasa

33 110 er0 U3BECTHOMY KOJIMYeCTBY BelleCTBa UJH
00BbEMY
BeruuciieHUs1 06 bEMOB ra3oB 10 ypaBHEHUIO

34 peakL My Ha OCHOBe 3aKOHA 0O'bEMHBIX OTHOLIEHUH
rasos

35 dusnyeckre U XMMHUYeCKHe CBOMCTBA BO/ bl

36 CoctaB ocHOoBaHU M. [loHATHE 06 UHAMKATOpAX
Bopa kak pactBopuTeib. HacbleHHbIe U

37 HeHachllleHHble pacTBOpbl. MaccoBas f0.14
BelllecTBa B pacTBope
[IpakTuyeckas pabora N2 5 no Teme

38 «[IpuroToB/ieHHE PaCTBOPOB C ONIpe/ieIEHHOU
MacCcOBOU J10Jiel paCTBOPEHHOTO BellleCTBa»

39 KonTposibHas paboTta Ne2 no teme «Kuciopog,.
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Bogzopoza. Boga»

40 Okcuppl: cocTaB, kaaccudUKalvs, HOMEHKIaTypa

41 [lonydyeHue U XUMUYECKHE CBOWCTBA KUCIOTHBIX,
OCHOBHbBIX U aMPOTEPHBIX OKCUJIOB

42 OcHOBaHUA: COCTaB, KJaccuprKalus,
HOMEHKJIaTypa

43 [lonydyeHue U XUMUY€ECKHE CBOMCTBA OCHOBAaHUH

44 KucnoTsl: cocTas, kjaccupukalys, HOMeHKJIaTypa

45 [lonydyeHue U XUMUYECKHE CBOMCTBA KUCJIOT

46 Cosu (cpefHME): HOMEHKJIATypPa, CIOCOObI
NOoJIy4YeHUsl, XMUMHUYEeCKHe CBOMCTBA
[IpakTHueckas paboTta N2 6. PerieHue

47 3KCIlepMMeHTabHbIX 3a7a4 10 TeMe «OCHOBHbIE
KJIaCCbl HEOPTaHUYeCKUX COeJUHEHUN»

48 ['eHeTHYecKas CBA3b MeX/y KJIacCaMHu
HeOpraHUYeCKHUX COeJJUHEHU

49 006006111eHME ¥ cCHUCTeMaTHU3aL1sl 3HaHUHN

c0 KonTposibHas pa6oTta Ne3 no Teme "OCHOBHBbIE
KJIacCbl HEOPTraHUYeCKUX COeITMUHEHUN"
[lepBble NONBITKU KJIacCUPUKALUU XUMUUECKHUX

51 3sieMeHTOB. [loHATHe 0 rpynnax cxoJHbIX
3JIEMEHTOB

£9 [leproanyeckui 3akoH u [leprogryeckas cucrtema
XUMHU4ecKux 3seMeHTOB /l. U. MeHpesieeBa

53 [lepro/pl, rpynnbl, NOACPYIIbI

54 Ctpoenue atoMoB. CocTaB aTOMHBIX s/iep. U30TonbI
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CTpoeHuUe 3/IeEKTPOHHBIX 060I04€K AaTOMOB

55 aneMeHTOB l[lepuoguuyeckoit cuctemsl /l. Y. 1
MeHpesieeBa
XapaKTepuCTUKAa XMMHUYECKOT0 3JIEMEHTA I10 €Tr0

56 noJiokeHuo B [lepuoanveckon cucreme /I, Y. 1
MeHpesieeBa
3HavyeHue [lepuogruyeckoro 3aKkoHa JiJid pa3BUTHUA

57 HayKHU U NpakTUkKU. Jl. U. MeHnzeneeB — y4€HbIN, 1
neaaror U rpaXkJlaHuH

cg JJIeKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUYECKUX 1
3JIEMEHTOB

59 HMoHHasa xumMHnveckKasi CBSI3b 1

60 KoBasieHTHadA noJsispHasd XuMHU4ecKas CBA3b 1

61 KoBasieHTHas HemnoJisspHass XMMUYecKas CBA3b 1

62 CTeneHb OKUCJIEHUSA 1

63 OKMCIUTENIbHO-BOCCTAHOBUTE/IbHBIE peaKLiuU 1

64 OKuCcaUTEeNM U BOCCTAHOBUTEJ U 1

65 KonTposibHas paboTa N24 no Teme «CTpoeHue 1
aroMa. XUMH4YecKasi CBA3b»

66 PesepBHbI# ypok. 0606111eHHE U CUCTeMaTU3Al U 1
3HaHUU

67 Pe3epBHbI# ypok. 060611eHHE U CHCTEMATH3aLU s 1
3HaHUH

68 Pe3epBHbIl ypok. O60011eHNEe U cCUCTeMaTHU3al U 1
3HaHUH
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9 KJIACC

Tema ypoka

Kosim4yecTBO 4acoB

Bcero

KoHTpo/bHBIE
pa6oThI

IIpakTHYeCcKHe
pa6oThl

[leproanyeckust 3akoH. [lepuogndeckas
CUCTEMA XMMHUYECKUX 3JieMeHTOB /l. U.
MeHpesieeBa

3aKOHOMEPHOCTHU B U3MEHEHUU CBOUCTB
XUMUYECKUX 3J1IEMEHTOB NMEPBbIX TPEX
nepruozoB

Knaccudukaiysa 1 HoMeHKIaTypa
HeOopraHU4YeCKHUX BellleCTB

BI/I,ClbI XHMUYECKOU CBSA3U U THUIIbI
KPpUCTAJIJINYE€CKUX peU.IéTOK

KonTtposibHas paboTta Ne1 no Teme
«[loBTOpEHUE U yT1yOJIeHUE 3HAHU U
OCHOBHBIX pa3/esoB Kypca 8 Kjacca»

Knaccudukanusa XuMU4ecKux peakLui no
pa3J/IMYHbIM TPU3HAKAM

[loHaTue o CKOpPOCTHU XUMUYECKOU pPeaKnoHru.
[loHATHE O TOMOTeHHbIX U reTeporeHHbiX
peaKnoudax

[loHATHE O XUMHUYECKOM paBHOBECHH.
CDaKTopr, BJIMAKOIIHNE HA CKOPOCTb
XUMHUYECKOH peaKI M1 U MOoJIOXKEeHHe
XHUMHUYECKOI'0 paBHOBeCHA
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OKHCIUTENbHO-BOCCTAHOBUTEAbHbIE

? peakuuu

10 Teopus 3/IeKTPOJIMTUYECKON AUCCOLAALIUH.
CuJibHbIE U c1abble 3JIEKTPOJIUThI

11 MoHHbBIE ypaBHEHHUSA peaKL Ui
X¥MMH4YeCcKue CBOMCTBA KUCJIOT U OCHOBAaHU U

12 B CBETE MpeJiCTaBJeHUuN 06
3JIEKTPOJIMTUYECKOUN JUCCOLAALIUU
X¥MMH4YecKre CBOMCTBA COJIEN B CBETE

13 npeJicTaBJIeHUI 006 3JIEKTPOJIUTUYECKON
JIMCCOLIMaluU

14 [loHATHE O TUPOJIH3E CoJIer

15 0O6006I1IeHHe U cUCcTeMaTH3allus 3HaHUH

16 [IpakTnyeckas pabora Ne 1. «Pemenue
3KCIlepMMeHTa/IbHbIX 3aja4»

KonTposibHas paboTta Ne2 no Teme

17 «JJIEKTPOJIUTHYECKASA U CCOLUALUS.
XuMHYecKue peakliu B pacTBOpax»

18 O6u1as XxapaKTepUCTHKa raJloTeHOB.
XuMHYecKue CBOMCTBA Ha MpUMepe XJ10pa
XsopoBogopoa. CosisiHas KACJIOTA,

19 XUMHUYeCKUe CBOMCTBA, I0JYYEeHHUE,
NpUMeHeHHe
[IpakTuyeckas pabora N2 2 o Teme

20 «[losryyeHue cONITHOW KUCJIOThI, U3yYeHHE eé
CBOMCTB»

21 BrrynciieHUs 10 ypaBHEHUAM XUMUYECKUX
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peakLuy, eciv OJUH U3 peareHToB [IaH B
U30bITKE

22

O6u1as xapakTepUCTUKa 3/1eMeHTOB VIA-
IPYNIIbI

23

AnnotponHble MogUUKALMU CEPBDI.
HaxoxzaeHue cepbl U €€ coeJUHEHUN B
npupo/ie. XMuMHYeCKue CBOMCTBA Cepbl

24

CepoBojiopoj, cTpoeHre, PU3UUYECKUE U
XUMHYEeCKHe CBOMCTBA

25

Okcujbl cepbl. CepHast KMCI0Ta, QU3NYECKUe
Y XUMHU4YeCKHe CBOMCTBA, IpUMeHEHNUE

26

XuMHUecKue peaKnumy, jexaluunue B OCHOBe
[MPOMBIIIJIEHHOTO crioco6a ImoJiy4eHud
CepHOI‘/JI KUCJIOThI. XUMHUYECKOE 3arpA3HeHue
oxpyma}omeﬁ Cpeabl COEAUHEHUAMU CEPDI

27

BbluucieHre MaccoBOM 1011 BbIX0Za
IPOJAYKTA peaKk U1

28

O61as xapaKTeprUCTUKaA 371eMeHTOB VA-
rpynnsl. A30T, pacnpocTpaHeHue B IPUPOJE,
du3nyeckre U XMuMHUYeCKUe CBOUCTBA

29

AMMHUakK, ero Cl)I/IBI/I‘IeCKI/Ie H XUMHUYECKHe
CBOﬁCTBa, InoJjiy4eHue u IpuMeHeHue

30

[IpakTnyeckas pabora N2 3 o Teme
«[lonyyeHne aMMHaka, U3y4yeHUe ero
CBOMCTB»

31

A30THas KMCI0Ta, €€ GU3UYeCKUe U
XUMHUYECKHe CBOKMCTBA
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32

Hcnosib30BaHME HUTPATOB U COJIEM aMMOHUA
B KayeCTBe MUHEPaAJIbHBIX Y00pEHU .
X¥MMHYeCcKoe 3arpsisHeHre OKpyKarolen
cpeZibl COeJMHEHUSIMHU a30Ta

33

®ocdop. Okcua docdopa (V) u dpocdopHas
KHCJI0TA, PU3UYECKHE U XUMHUYECKH e
CBOMCTBA, OJIyYeHUEe

34

HUcnonb3oBaHue pochaToB B KauecTBe
MHHEpPAJIbHBIX y106peHn . 3arpsi3HeHU e
IPUPOAHOH cpesibl pochaTamMmu

35

Yriiepo/i, pacnpocTpaHeHHE B IPUPO/IE,
dU3nYecKre U XUMHUYeCKHe CBOMCTBA

36

OKCI/I,ZU:)I yriiepoja, ux Cl)I/IBI/I‘{eCKI/Ie nu
XMMHYECKHE CBOMCTBA. IKOJIOTHYECKHE
l'[pO6JI€MbI, CBA3adaHHbIE C OKCUAOM yrJjiepoja
(V)

37

YroJsibHasg Kuca0Ta ¥ €€ CoIu

38

[IpakTnyeckas paborta N2 4 o Teme
"[losrly4eHure yraeKUCa0ro rasa.
KauecTBeHHasl peakliusi Ha KApOOHAT-UOH"

39

HepBOHa‘{aJIbeIe MOHSATHS 00
OpraHNYeCKHX BeeCTBaX KdK O
CoeJMHEHHUAX yrjiepoaa

40

erMHI/Iﬁ H ero coeanHeHud

41

[IpakTuyeckas pabota N2 5. PemieHue
3KCNepUMeHTabHbIX 33/1a4 110 TeMe
«BakHel111Me HeMeTal/Ibl U UX COeZJUHEHUSI»
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KonTposbHas pabota Ne3 no Teme

42 «BakHel11IMe HEMeTa/lIbl U UX COeJUHEHUSI»
O6111as XapaKTepUCTHUKA XUMUYEeCKHUX

43 3JIeMEHTOB — MeTaJ/lJIOB. MeTa/lsinyeckas
CBSI3b UM MeTa/lJInUecKasi KpUCTa/IJINY ecKast
pewmétka. PU3nyeckre CBOMCTBA METAJIJIOB
X¥vMHU4YeCcKue CBOMCTBA METAJIJIOB.

44 JJIEKTPOXUMHUYECKUU pAJl HApSXKeHU N
METaJlJIoB
O61ue cnoco6bl MOTyYEeHUs METAJLJIOB.

45 CrnsiaBbl. Berumc/ieHUs 110 ypaBHEHUSAM
XUMHUYECKUX peaKI[Ui, eCJiu OJUH U3
peareHTOB COIEPXKUT MPUMeECH

46 [ToHATHE O KOPPO3UHU METAJIJIOB

47 [lles104HBIE METAJIbI

48 OKcuAbl U TUAPOKCUABI HATPUA U KaJIUA

49 [[lesiouHO3€MeIbHBIE MeTalJIbl — KaJIbLIUK U
MarHuu

50 BaxkHelmMe coeJMHEHUS KabLs

51 006006111eHME ¥ cCHCTeMaTHU3aL1sl 3HaHUHN

52 2KécTkocTb BoJbl M CLIOCOOBI €€ yCTpaHEHUS
[IpakTuyeckas pabota N2 6 o Teme

53 "JKEcTKoCTb BOJIbI U METO/IbI €€
yCTpaHeHUs"

54 AntoMUHUH

c5 AmdoTepHble CBOMCTBA OKCHUJA U

THJIPOKCH/A
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56

Keneso

Okcuppl, TUAPOKCU/bI U cou xKese3a (11) u

57 kese3a (111)

58 0600611eHMEe U CUCTEeMATH3alsA 3HaHUH
[IpakTHueckas pabora N2 7. PemeHue

59 3KCIlepUMeHTaJbHbIX 33/]a4 [0 TEME
«BakHel111Me MeTalJibl U UX COEJUHEHUS»
BbIuuc/ieHUs 0 ypaBHEHUSIM XUMUYECKUX
peaklui, eciM OJJUH U3 peareHToB /JlaH B

60 M30bITKE UJIH COJIEPKUT MPUMECH.
BbIurcieHUsI MaccoBOM J10J1M BbIX0O/1a
NPOJIyKTa peaKIuu

61 0600611eHMe U CUCTeMaTH3alsA 3HaHUH

62 KonTtposibHas paboTta N24 no Teme
«BakHel1IMe MeTalJIbl U UX COeJUHEHUA»

63 BemecTBa U MaTepuasibl B IOBCEHEBHOU
YKU3HU YesI0oBeKa

64 XuMHYecKoe 3arpsi3HeHHe OKpYKaloLien
cpezbl

65 PoJib XMMUHU B pelIeHNH 3KOJI0TUYeCKUX
npo6Jsem

66 Pe3epBHbI# ypok. 0606111eHHE U
cucTeMaTH3alUs 3HAaHUU

67 Pe3epBHbIl1 ypok. O6001IeHHE U
cucTeMaTH3alUs 3HaHUU

68 Pe3epBHbIil ypok. O60061IeHHE U

CUCTeMaTHU3alud 3HaHUU
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