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IHHOACHHUTEJBHAA 3AIINCKA

[Tporpamma 1Mo XUMHH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHHs COCTaBlIeHAa Ha OCHOBE
TpeOOBaHUII K pe3ylbTaTaM OCBOEHHS OCHOBHOI 00pa30BaTebHOI MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHus, mpejacraBieHHBIX B OI'OC OOO, a Takke Ha OCHOBe (eJiepaabHOI
paboueil mporpaMMbl BOCIIUTAHHS H C YI€TOM KOHIICIIHH IIperofaBaHus yaeOHOTo ImpeaMera
«XuMHs» B 00pa3oBaTeIbHBIX opraHm3aImsax Poccuiickoit Menepalin.

[Iporpamma mo XUMHH JaéT IpeJACTaBIeHHE O IeIIX, OOmell cTpaTerun oO0ydeHus,
BOCIIUTAHUS U pa3BUTHS OOyJAONIUXCS CpeACTBAMH Y4eOHOro IpeJMeTa, YCTaHAaBIIIBAET
o0s3aTeNIbHOE TPeAMETHOE CoJlepiKaHIe, MpeaycMaTpuBaeT paclpe/leleHne ero 1mo KiaccaM U
CTPYKTYpUPOBaHHE 110 pa3jiesiaM H TeMaM IIpoTrpaMMbl I10 XHMHH, OIlpe/lesieT KOJINYeCTBeHHbIE
U KadeCTBEHHBIE XapaKTEepPHCTHKH COJEp:KaHHS, pPEKOMEHAYeMYIO II0C/IeI0BAaTeIbHOCTh
H3Y4EHHS XUMHH C Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€i, JOTHKH y4eOHOTO
Ipolecca, BO3pacTHRIX 0COOEHHOCTEH 00yJarolIuXCs, ONpeiesseT BO3MOKHOCTH IIpeIMeTa sl
peamn3aii TpeOOBaHUI K pe3ylIbTaTaM OCBOSHHUS OCHOBHOI 00pa30BaTeIbHOI IPOrpaMMbI Ha
YPOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUS, a TaKKe TpeOOBaHNUI K pe3yabTaTaM 00ydeHUsI XUMUU
Ha YpOBHe Ilelell M3ydeHHS I@peaMeTa M OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOI
JeSTebHOCTH 00yJaronIerocs o OCBOSHHIO YIeOHOTO COAepKaHNUS.

3HaHHE XUMHHU CIYKHUT OCHOBOI JUI (POPMHUPOBAHHS MHPOBO33PEHUS 00yJIarOIIerocs, ero
IIPEICTaBICHHII O MaTepHAILHOM €IHMHCTBE MHIpPA, BAKHYIO POJIb HTPAIOT (pOpMUpYyeMble XUMHUE
IIPEJICTAaBICHHS O B3aIMOIIPEBPAIICHISIX SHEPTHU 1 00 3BOIIOIHU BEIIECTB B MPUPOJE, O MYTIX
pemeHNs TI00adbHBIX IPOOIEeM YCTOIYMBOTO pa3BHTUS 4YelIOBedecTBa — CHIPHEBOI,
SHEPreTHIECKOil, MUIIEBOI U 3KOIOTHYeCcKOil Oe30I1acHOCTH, IIpo0IeM 3paBOOX paHEeHHUSL.

M3y4yeHne XumMuu:

CIIOCOOCTBYET peal3allii BO3MOKHOCTEH I caMOPa3BUTHS U (POPMUPOBAHHS KYIbTYPHI
JUIHOCTH, €€ oOmieit 1 QyHKIMOHAILHOI IPaMOTHOCTH;

BHOCHUT BKJIa] B (hOpMUPOBaHIE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBHIKOB HUX  CAMOCTOSTEIbHON  y4eOHOH  JeATeIbHOCTH, SKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX yMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOH JKH3HH, TaK U B
po(hecCHOHATBHON JAeSTeIbHOCTH;

3HAaKOMHT CO CHEeIU(UKON HAyIHOTO MBIIICHHS, 3aKJIaJblBa€T OCHOBBI IEIOCTHOTO
B3IJISJ1a Ha €JUHCTBO IPHPOIBI H YeIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAalloM B (hOpMHPOBaHIH
€CTeCTBEHHO-HAYIHOI TPaMOTHOCTH 00YJaOIIIXCS;

crocoOcTBYyeT (OPMHPOBAHMIO I[€HHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HaydHBIM
3HAaHUSAM, K IpHPOJe, K YeIOBeKY, BHOCHT CBOH BKJIaJ B 3KOJIOTHYECKOe OOpa3oBaHUE
00ydJaroIuxcs.

JlaHHbIe HampaBjlIeHHS B OOYYEHHH XUMHH OO€CIIeYHBAIOTCS CIEIU(PUKON Ccomep:KaHUsI
yu4eOHOro ImpeaMera, KOTOpPBI SBJISETCS IeJarorHyecKd aJalTHPOBAHHBIM OTpaKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpeIeIEHHOM 3Tarne e€ pa3BUTHUSL.

Kypc xummu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHS OPHEHTHPOBAH Ha OCBOCHUE
00yJaroMHUMHUCS CHCTEMBI IEPBOHAYATBHBIX IMOHATHII XMMHH, OCHOB HEOPraHHMYECKON XUMHUH U
HEKOTOPBIX OT/IEJIbHBIX 3HAYUMBIX IIOHATUI OpPraHUYECKOI XUMHUU.

CTpykTypa coiep;kKaHUS IPOTPaMMBI 10 XUMHH c(OpMHpOBaHAa HAa OCHOBE CHCTEMHOIO
nmoaxona K e€ m3ydeHuro. CoJepiKaHue CKJIaJbIBA€TCS U3 CHCTEMBl IMOHSTHII O XUMHYECKOM
3JIEMEHTEe U BEIIECTBE M CHCTEMbl IMOHATHH O XHMHUYeCKoH peakuuun. OO0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHH30BaHBI 10 IPHHIUITY I1OCJIEJOBATEIbHOTO pa3BHTUS 3HAaHUII Ha OCHOBE
TEOPeTUYeCKUX MIPe/ICTaBIeHHIl pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU4€HUS KaK OCHOBBI BCET'O €CTeCTBO3HAHMS;

— Ilepuoauueckoro 3akoHa J[. 1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHA XHUMHH;

— Y4€HHUS O CTPOEHHH aToMa H XUMHYECKOH CBS3H;

— MpeJIcTaBICHUI 00 TEeKTPOIUTHIECKOI THCCOIMAIIUN BEIIECTB B paCTBOPaX.



Teopernueckue 3HaHUS pacCMaTpPUBAIOTCS HAa OCHOBE SMIMMPUYECKH IIOTyYE€HHBIX H
OCMBICTIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEIbHO OT OJHOIO YPOBHS K JApPYroMy,
BHITIOJTHSA (QYHKIMH OOBSCHEHHS H IPOTHO3UPOBAHUS CBOIICTB, CTPOCHHS M BO3MOKHOCTEH
MIPaKTUIECKOr 0 IPHMEHEHH S H ITOJIyIeHUS H3y9aeMbIX BEI[ECTB.

OcBoeHHe MporpaMMbl II0 XHMHHU CIIOCOOCTBYeT (DOPMHPOBAHUIO IIPEICTABICHHS O
XHUMHYECKOH COCTaBIAIONIEN HAydyHOU KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOI IIPHUPOJBI,
I[EHHOCTHOT'O OTHOIIECHHS K HAyJHOMY 3HaHHIO I METO[aM IIO3HAHHS B Hayke. V3ydeHue XHMHIHI
IPOUCXOMUT C TpPUBJICYCHHEM 3HAHUII W3 paHee U3YUYSHHBIX YUeOHBIX IIpPEeIMETOB:
«OKpyxKaoumii MUp», «buogorus. 5—7 Kinaccel» U «OU3HKa. 7 KIacc».

[Tpu u3y4eHUN XUMHHU IPOUCXOIUT ()OPMUPOBAHHE 3HAHUII OCHOB XMMHUECKOH HAayKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMHS, MIPAKTHIECKOM e TeIbHOCTU YelloBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHpPOBOI KyJIbTYphl. 3aj1ada y4eOHOro IpeaMeTa COCTOUT B (hOpMUPOBAHIH
CHCTEMBbl XUMHYECKHX 3HAHUII — BaXKHEHINX ()aKTOB, IMOHSATHII, 3aKOHOB H TEOPETHYECKUX
IIOJIOJKEHMII, JOCTYHNHBIX O000OIIeHHII MHPOBO33PEHUYECKOrO XapakTepa, S3bIKa HayKH, B
IPUOOIEHHN K HAyIHBIM METOJ]aM TIO3HAHHS MPH H3YIeHNH BEIEeCTB H XUMUYECKIX peaKIuii, B
dbopMHpOBaHUH M pa3BUTHH IIO03HABATEIbHBIX YMEHHIl U HX IpHMEHEeHHH B Yy4eOHO-
[IO3HABaTEIbHOI U y4eOHO-UCCIeI0BaTeIbCKON AeSTeIbHOCTH, OCBOSHUN IMPABII 0€30I1aCHOT O
oOpamieHus ¢ BelecTBaMHU B IIOBCEHEBHOM JKI3HHU.

[Tpu m3ydeHUH XHMHH Ha YpOBHE OCHOBHOTO OOmIero oOpa3oBaHMS BakKHOE 3HAUECHUE
npuoOpeu Takue Leln, Kak:

— (hopMupoBaHNe HHTEIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY IPHHATHIO pEIIeHHi, CIOCOOHOH aJanTHpoBaThci K
OBICTPO MEHSIONIUMCS YCIOBUSAM KU3HU;

— HampaBIeHHOCTh OOyYeHHS Ha CHCTeMaTHYecKoe IpuoOIneHne oOydaronuxcs K
CaMOCTOSITEIbHONI ~ IIO3HABAaTEIBHOH  JEATENbHOCTH, HaydyHbIM  MeToJaM  IIO3HaHMHS,
(b opMHPYIOIIIIIM MOTHBAIHIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHne YCIOBUII, CIIOCOOCTBYIOIINX IPHOOPETEHHI0 OOYJAIOIIUMICS OIbITA
pa3HOO0pa3HOI J1eATEIPHOCTH, MO3HAHUS U CaMOIO3HAHHS, KIIOUEBHIX HABHIKOB (KIIOYEBHIX
KOMITETEHITII), HMEIOIIX YHHBepcaabHOE 3HaUSHNUE JUIS pa3IMYHbIX BHJIOB JESTEIbHOCTH;

— (popmupoBanue obmieil (HyHKIMOHAIHHON H €CTeCTBEHHO-HAYIHOH IPaMOTHOCTH, B TOM
quciae yMEHHII OOBSCHATh M OLEHUBATh SBICHHS OKPYKAIOIIETO MHpa, HCIOJIb3YS 3HAHUS H
ONBIT, TONY4YEeHHBbIE TPH M3YYEHHH XUMHH, I[PHMEHATh HX IPH pelleHHH IpodieM B
ITOBCEIHEBHOII JKI3HU U TPYJIOBOI AeSITeIbHOCTH;

— (popmupoBaHne y 00yJaronxcs TYMaHUCTHUECKUX OTHOUIEHMI, IOHMMAHUS IIEHHOCTH
XUMHYECKUX 3HAHUI JUI1 BBIPAOOTKH 3KOJIOTHYECKH IIeJecCO00pa3HOro IOBEIeHHS B OBITY U
TPYIOBOMH JIeSTEIbHOCTH B LIENIIX COXPAHEHHS CBOErO 3/I0POBbS U OKpYKAOIIEH IIPHPOIHOI
CpeJibr;

— pa3BHTHE MOTHBAINH K 00YUIEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCITHTaHUIO
Ha OCHOBE YCBOEHHS OOIIEYeIOBEYeCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
pouiIs U HallpaBJIEHHOCTH JAIbHEHIIero 00yIeHusl.

OOmee 4HCIIO YacoB, OTBEAEHHBIX JUIS H3YUeHUS XHUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHms, cocTaBiseT 136 yacoB: B 8 Ki1acce — 68 dacoB (2 gaca B He/iel0), B 9 Kiacce — 68
gacoB (2 gaca B HeJIeII0).



COJJEPKAHUE OBbYYEHUA

8 KJIACC

IlepBoHava/IbHbIe XHMHYECKHE OHATHS

[Ipeamer xummn. Ponp XHMHH B KH3HH 4YeloBeKa. XHMHS B CHCTeMe HayK. leima u
BemiecTBa. DHU3NYECKHE CBOIICTBA BEMIECTB. ATperaTHoe COCTOSHHE BemecTB. IloHsATHE O
METO/IaX MMO3HaHUA B XUMHHU. UHcThIe BeniecTBa H cMecH. CIIocoOb! pa3ieIeHHs CMecei.

ATOMBI U MOJIeKyJIbl. XHUMHYeCKHE 3JIeMeHTHl. CHMBOIB XHMHYECKUX 3JIEMEHTOB.
IIpocTeie U clI0KHBIE BENIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

XuMudeckas ¢opmyna. BaleHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHTEIbHAS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYTIsIpHAas
Macca. MaccoBast JoJsl XHMHYECKOTO 3I€MEeHTa B COeINHEHUN.

KomrdectBo BemectBa. Moib. MonsgpHas macca. B3auMOCBS3b KOJIMYeCTBAa, MAacChl U
9Hcia CTPYKTYPHBIX €IMHHII BemiecTBa. PacuéTsl mo ¢opMyIaM XHMHUECKHX COEIHHEHHI.

Ou3nyecKue M XUMHUYECKHE SBICHHA. XUMHYecKas peakius H e€ IpH3HAKH. 3aKOH
COXpaHEHHS Macchl BellecTB. XUMuieckue ypaBHeHH. Knaccupukanus XUMHUECKUX peaKITHil
(coenuHEeHNS, pa3I0KeHHs, 3aMelleHnsI, 0OMeHa).

Xumuueckuit Ixkcnepumenm:

3HAaKOMCTBO C XHMHYECKOH IOCYHOH, IpaBIIaMH pabOThl B Ja0OpaTOpHH U IpHEMaMHU
oOpamieHus ¢ 1abopaTOpHBIM 000OpyIOBaHHEM, H3Y4UeHHE U ONUCaHHe (U3NIECKUX CBOIICTB
00pa31oB HEOPraHUUECKUX BENIeCTB, Ha0moieHne (pn3ndecKux (IIaBjIeHHe BOCKa, TassHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KHIIEHHE U KOHJEHCAIlUsI BOJBI) U XUMHYEeCKUX (TOpeHHe CBedH,
IIpOKaJTHBaHUE MEJHOI IIPOBOJIOKH, B3aHMOJEHCTBIE Mella C KUCIOTOI) SBJISHHI, HaOIoIeHIe
I OIlCaHHe IIPU3HAKOB IIPOTeKaHWS XHMHYECKHX peakliil (pa3joKeHHe caxapa,
B3aIIMO/IEHICTBHE CEpHOIl KHCIOTHI ¢ XJOpHAoM Oapus, pasiokeHue rmapokcuaa mMeau (II) mpu
HarpeBaHHU, B3aUMOJIENCTBHe jKeile3a ¢ pacTBopoMm coau Meau (II), m3ydeHune cmocoOoB
pasfeleHns cMeceli: C IOMOIIbI0 MarHura, (pUIbTpOBaHHE, BbIIapUBaHUE, IUCTHUJIIAIUA,
Xpomatorpadus, IpoBeleHHE OYHCTKH IIOBapeHHOH coaH, HaOIIOJeHHe U  OIHCAaHHE
pe3ylIbTaTOB IIPOBEJIEHUS OIbITa, WUTIOCTPHUPYIONIETO 3aKOH COXpPAaHEHHS MaccChl, CO3/laHue
MoJIeJIell MOJIEKYJI (I1apOCTEPKHEBBIX).

BaikHelilne npeJAcTAaBUTE/IH HEOPraHHYECKHX BelllecTB

Bo3nyx — cmech razos. CocTaB Bo3ayxa. Kuciopon — 31eMEHT M IIPOCTOE€ BEIIECTBO.
HaxoxeHne Kuciopoja B mpHpoje, pu3ndeckue U XUMIYECKHe CBOMCTBA (peaKIUi TOPeHHUS).
Oxcuzpl. Ilpumenenue kuciaopojga. CrmocoObl MOTydeHHS KHCIOpoJa B J1abopaTopuu H
IPOMBIILIEHHOCTH. KpyroBopoT Kuciopojaa B mpupoje. O30H — aUIOTpOIHas MOIU(UKAITUL
KHCJIOpOJa.

TemnoBoit 3ddexkT xuMuyeckoil peakIuy, TEePMOXHMHYECKHE YpaBHEHHS, 5K30- H
HAOTEPMUYECKHE peaknuu. TOoIUIMBO: yroidb M MeTaH. 3arps3HeHHe BO3[yXa, YCIUIEHHE
MapHUKOBOT 0 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopox — n»i1eMeHT U IpocToe BemecTBO. HaxoxkJeHHe BOAOpoda B IIPUPOJE,
¢bu3nIecKkne 1 XHUMHYECKIE CBOIICTBA, IIPUMEHEHNE, CIIOCOOBI oaydeHHs. KicaoTe! u com.

MosipHBIiT 00BEM ra30B. Pac4éThl Mo XUMHUECKUM YpaBHEHUSAM.

Ousnyeckue cBoiicTBa BOAbl. Boaa Kak pactBopureils. PactBopsl. HachilieHHBIE U
HEHACBILIIEHHbIE pPAcTBOpPhI. PacTBOpUMOCTh BellecTB B Boje. MaccoBas 1ol BellecTBa B
pactBope. XuMH4YecKHe CBoilcTBa BoAbl. OcHOBaHUS. Poib pacTBOpPOB B NpHpPOJAE U B KU3HH
gesnoBeKa. KpyroBopoT BOJbI B Ipupoje. 3arps3HeHHe MpUpOJHBIX BoJ. OXpaHa U OYHCTKA
IIPHPOJHBIX BO.

Knaccudukanus HeopraHmdeckux coemuHeHuil. Oxcuapl. Kiraccupukamus OKCHIIOB:
cojeoOpa3yrone (OCHOBHBIE, KICIOTHBIE, aM(pOTepHbIe) H HecoleoOpa3yronme. HoMeHKIaTypa
oKkcuoB. OU3NYecKie 1 XHMIYECKHe CBOIICTBA OKCHIOB. IloydueH1e OKCHIOB.



OcHoBanmg. Kioaccupukanus OCHOBAaHHI: IIETOYH M HepacTBOPHMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. DU3HMYecKHe U XHMMHYECKHE CBOINCTBa ocHoBaHuil. [lomydeHue
OCHOBaHHIL.

Kucnotsl. Kinaccudpukanus xucinor. HomeHKIaTypa KuciaoT. Ou3nuecKue U XHMHIECKHE
cBoiicTBa KucioT. Pax aktuBHocTH MeTauioB H. H. bekerosa. IlonydeHne Kucior.

Com. Homenkinarypa coieil. Ou3ndeckue U XUMUYECKHe CBoiicTBa coieil. IlomydeHue
CoJIeil.

['eHeTH4ecKas CBSI3b MEK Iy KiIacCaMU HEOPTaHUIECKUX COEIMHEHHII.

Xumuueckuit yxcnepumenm:

KaueCTBEHHOE OIIpeJieieHIe COojep KaHI KHICIopoJa B BO3JIyXe, IOJIydeHHe, coOupaHie,
pacmo3HaBaHHEe M H3Yy4eHHEe CBOIICTB KHCIOpOJia, HaOMOJeHHEe B3aUMOJIEICTBHS BEIIECTB C
KHCJIOPOJIOM H YCJIOBHSI BO3HHKHOBEHHS U IpPeKpalleHHus TopeHus (moxapa), 03HaKOMJIEHUE C
oOpa3laMi OKCHIOB H OIMCAaHHE HX CBOICTB, IIOJy4eHHe, COOHpaHHe, paclo3HaBaHHUE U
H3ydeHHe CBOICTB BoJopoaa (ropeHue), B3auMoJelicTBUE Bojopoia ¢ okcuaoM Meaum (II)
(BO3MOKHO HCIOJIb30BaHIE BHAEOMATepHaIoB), HaOMI0IeHHe 00pa3IioB BEMIECTB KOIMIECTBOM
1 Momib, HccaenoBaHnEe OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C Pa3IMYHON pPacTBOPHMOCTEHIO,
MPUTOTOBJIEHHE pPAacTBOPOB C OIPEAEIEHHON MacCOBOH JI0JIeill pacTBOPEHHOTO BEIIECTBA,
B3aUMOJENICTBHE BOIBl C MeTa/UIaMH (HaTpUeM H KalbllueM) (BO3MOKHO HCIIOJIb30BAaHUE
BHJIEOMaTepHaIOB), HCCIIeI0OBaHIe 00pa3lloB HEOPraHMYEeCKHX BeIleCTB pPa3INIHBIX KIacCOB,
Ha0II0/IeHne M3MEHEeHHS OKpacKi WHIUKATOPOB B pacTBOpaxX KHUCJIOT M IIeIodeill, M3ydeHHe
B3aumMozeiicTBua okcmaa Meau (II) ¢ pacTBopom cepHOIl KHCIOTBI, KHCIOT C MeTaUIaMH,
peaKkmuil HeWTpaau3aluy, II0IydeHHe HEepacTBOPUMBIX OCHOBAHMII, BBITECHEHHE OIHOTO
MeTajlIa JIpyTUM U3 PacTBOpa COJIU, pelIeHHe 3KCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BaxkHeinme
KJIaCChl HEOPTAaHNYIECKHX COECIMHEHHII».

IHepuoagnyecknii 3akoH u Ilepuoanyeckasi cucreMa xuMH4YecKHux 3jemenTos /[, H.
MenpeneeBa. CTpoeHHe aTOMOB. XHMH4YeCKasl ¢BsI3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE
peaknuu

[TepBBIe MONBITKH KIaccH(DUKAITIN XUMIYeCKHX 3J1eMeHTOB. [IIoHATHE 0 TpyImax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEIbHbIE MeTa/UIbl, TaJOTe€Hbl, HHEPTHHIE Ta3bl).
DJIeMEeHTBI, KOTOpble 00pa3yroT aM(oTepHbIe OKCHJIBI H THIPOKCHIBL.

[lepuoamueckuii 3akoH. Ilepuommnyeckas cucreMa XuUMHYecKHX »3jeMmeHToB JI. I
MenneneeBa. KopoTkonepuoaHas H JUIMHHONepHojaHas ¢(opMbl IlepHoamdeckoil CHCTEMBI
xumuyeckux 3eMeHToB /. 1. MenpneneeBa. Ilepuonbl u rpymmbl. DHU3UYECKHI CMBICT
MIOPSIKOBOTO HOMEpPA, HOMEPOB MepHOoa U TPYIIIHI JIeMEHTa.

Ctpoenue aromoB. CocTraB aTOMHBIX suep. M3orombl. 2nekTpoHbl. CTpoeHHe
3JIEKTPOHHBIX 000J109eK aTOMOB IepBBIX 20 XUMHYIECKUX 3JIeMeHTOB IlepnoudecKoil CHCTEMBI
JI. H. MenngeneeBa. XapakTepHCTHKAa XHUMHYECKOTO 7JJIEMEHTa II0 €ro IIOJIOKEHHIO B
[Iepuoamueckoit cucreme 1. 1. Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHS paJInyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAULIMIECKUX U
HEeMETAJUTHIECKHUX CBOICTB II0 TPYIIaM H IMEPHOIaM.

3HaueHue Ilepuoanyeckoro 3akoHa U Ilepmomdaeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIS pa3BUTHSA HayKu U IpakTHKU. []. 1. MeHieeeB — y4€HbII U TpaKJaHUH.

Xumudgeckas CBS3b. KoBanenTHas (monspHas )i HeTIoJIsIpHas) CBSI3b.
DIIeKTPOOTPHUIIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. lIOHHAS CBA3b.

Crenenp okuciaeHns. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakIiu. [Ipo1iecchl OKICIeHUS
U BocCTaHOBJIEHUS. OKUCIUTEIN X BOCCTAHOBUTEIIH.

Xumuueckuit Ixkcnepumenm:

H3ydeHne oOpa3IloB BelIECTB META/UIOB M HEMETAJIOB, B3aUMOJEICTBHE THJIPOKCH]IA
IIHHKA C pacTBOpaMHU KHCJIOT U IIEI0Yeil, MPOBEIEHNEe OMBITOB, HMUIFOCTPUPYIOIINX IIPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBHTEIBHBIX PEAKITHII (TOpEHHE, PeaKIIUH Pa3I0KEeHUA, COSIUHEHHS ).

Mescnpeomemmuie cea3u



Peanmzanus MeXnpeIMeTHBIX CBSA3€H MPH H3YYeHHU XUMHH B 8 KJIacce OCYIIECTBIIIETCS
gepe3 HCIOJIb30BaHME KaK OOIMMX eCTeCTBEeHHO-HAyYHBIX IIOHATHI, TaK M IIOHSATHIA,
SIBJISFOLIUX CS CHCTEMHBIMU JIUISI OTAEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOT' O ITUKJIA.

OOmue ecTecTBeHHO-HayIHbIe IIOHATHS: HaYUHBIH (pakT, THIIOTe3a, TeOpUs, 3aKOH, aHAIU3,
CHHTe3, KiIacCH(HUKAIUA, TMEepPHOJUIHOCTh, HAOIIOJAEHNe, SKCIEPUMEHT, MOJeTHpPOBaHIeE,
H3MepeHue, MO/IelIb, IBJICHHE.

Ou3nkKa: Marepus, aTroM, OJJIeKTPOH, IMPOTOH, HEHTPOH, HOH, HYKINI, H3O0TOIIHI,
PaaNoaKTUBHOCTh, MOJIEKYNIa, 3IeKTPHUECKHil 3apsyl, BelecTBO, Telo, 00BEM, arperatHoe
COCTOSIHHE BeIlleCTBa, ra3, (pU3HUeCKHe BEIMIHHBI, €IHHUIBI H3MEpeHHs, KOCMOC, IUIaHEeTHI,
3BE31161, COHIIE.

Buonorus: ¢potocuntes, Apixanue, Guocdepa.

I'eorpadust: armocdepa, ruapochepa, MHHEpaIbl, TOpPHBIE IIOPOJABI, TOJE3HBIE
HCKOIIaeéMbl€, TOIUTHBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo M XHMHYeCKasi peaKIus

[lepuoamueckuii 3akoH. Ilepuonmnyeckas cucreMa XuMHdeckux »iemeHToB JI. I
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XHUMHYECKHX
9JIEMEHTOB IIEPBBIX TPEX IMEPHOJOB, Kalausd, KaJIbIHSA U HX COEAUHEHUII B COOTBETCTBUH C
MOJIOKEHHEM 31eMeHTOB B [leproiaeckoii cucteMe U CTPOSHHEM HX aTOMOB.

CtpoeHue BemiecTBa: BHIbI XHUMHYECKOH CBSA3U. THIBI KPUCTAUIMUECKHUX PEHIETOK,
3aBHCHMOCTh CBOICTB BeIleCTBAa OT THIIa KPUCTAUIMYECKONH PEMETKH H BHJIa XHUMHYECKOI
CBSI3IL

Kiaccupukanms m HOMEHKIAaTypa HEOpPraHMYECKHX BeNIeCTB. XHMHYECKHe CBOICTBA
BEIIIECTB, OTHOCAIIUXCSA K pa3IHMYHBIM KIaccaM HEOpPraHMYeCKHX COeJIMHEHHI, IeHeTHdYecKas
CBSI3b HEOPTAaHHMYECKIX BEIIECTB.

Kiaccupukanms XUMHIECKUX peakKIHil Mo pa3IHYHbIM IIpH3HaKaM (II0 YHCIY H COCTaBy
YYacTBYIONINX B peakIMH BeIIeCTB, IO TeILIOBOMY 3¢ ¢eKTy, M0 H3MEHEHHIO CTeleHei
OKHCJIEHHS XHMHYECKHX 3JIEMEHTOB, IO OOPaTHMOCTH, IO Y4acTHIO KaTajau3aTopa). DK30- U
SHJOTEPMUUYECKUE PEaAKINH, TEPMOXHMHYECKHE YPaBHEHUS.

[TonsaTHE O CKOpPOCTH XHUMHYecKoH peakuuu. IToHSTHEe 00 0OpaTHMBIX H HEOOPaTHMBIX
XHUMHYECKHX peakusix. IIoHATHe O TOMOTE€HHBIX H TeTEepOreHHBIX peaknusax. lloHsaTme o
kaTtamu3e. IloHATHE O XHMHYeCKOM paBHOBecun. @MakTopbl, BINMIOIIHE HA CKOpPOCTh
XHMHYECKOH peaKIlHH H IMOJT0KEHHEe XUMHIECKOTO PaBHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKIMH, 3IeKTPOHHBII OalaHC OKUCIHTEIbHO-
BOCCTAaHOBUTEIbHON peaknui. CocTaBlIeHHE YpPaBHEHHI OKHCIHTEIbHO-BOCCTAHOBUTEILHBIX
peakIuii ¢ HCIOIh30BaHIEM MeTO/a ATeKTPOHHOr 0 OaaHca.

Teopus >ME€KTPOIUTHYECKON JIHCCOIUAIMU. DJIEKTPOIUTHI U HEAIEKTPOIHTHl. KaTHOHHI,
aHHOHBI. MeXaHH3M [HCCOLMAIIMH BEMIECTB C pPa3IMYHBIMH BHJIAaMH XHUMHYECKOH CBS3H.
Cremnenp muccoruanun. CIUIbHBIE U C1a0ble 3TeKTPOIHTHI.

Peakimn noHHOro obMeHa. YCIOBHS IPOTEKaHHS peakIlfii HOHHOro oOMeHa, ITOJIHbIE U
COKpalI€HHbIe HOHHBIC ypaBHeHHs peakimii. CBOINCTBa KHUCIOT, OCHOBAHHII M COJIel B CBETe
IpeJicTaBIeHM 00 SJeKTPOJUTHYECKON aucconuanuu. KauecTBeHHBIE peaKIMH Ha HOHBI.
[ToHsaTHE O THAPOIIN3E COJIEI.

Xumuueckuit yxkcnepumenm:

O03HAKOMJIEHHE C MOJIEISAMHU KPHCTAIMYECKHX pPEHIETOK HEOPraHHYEeCKHX BEIIECTB —
MeTaLIOB M HeMeTaLIoB (TpaduTa M aaMasa), CJIOKHBIX BellecTB (XJOpHIa HATpHs),
HCCIEOBAaHNE 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOH peakIuH OT BO3ACIHCTBUS pPa3IMIHBIX
(aKTOpoB, HCCIIeIOBaHIE 3JIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEMIECTB, IpoIlecca JIMCCOIMAIUU
KHCJIOT, IeJo4ell M coyieil (BO3MOXKHO HCIOJIb30BaHHE BHEO MaTepHAIOB), IIPOBEICHHE
OTIBITOB, WLTIOCTPUPYIOMIUX IPH3HAKU MPOTEKaHUS peakIii HOHHOro oOMmeHa (oOpa3oBaHHe
ocaJka, BBIJIeIeHHe Ta3za, o0pa3oBaHHE BOJBI), OIBITOB, WIIIOCTPUPYIOUIUX IIPHMEPHI



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEeaKIHil (TOpeHHe, peakIlH pa3IokKeHUS, COeIHMHEHNS),
pacro3HaBaHHe HEOPraHMYECKHX BEIIECTB C IIOMOIIBI0 KAa4eCTBEHHBIX pPEaKIlMil Ha HOHBI,
peleHne SKCIepHMeHTaTbHbIX 3a/1a4.

HeMeTa/1bl H HX COeTHHEHHS

OOmras XapaKTepHCTHKa TraJoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (U3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJOr€HOB.
XuMIYecKne CBONCTBA Ha IIpHMepe Xiopa (B3aHMOJEICTBHE C MeTallaMH, HeMeTaUTaMH,
miegodamu). XuopoBomopox. CoiHas KHCIIOTa, XHMHYECKHE CBOICTBAa, IIOTyYEHHE,
npuMeHeHne. J[eficTBHE XJI0pa H XJIOPOBOJIOPOJIa Ha OpPraHN3M UelloBeka. BakHelle XIopHIs!
U HX HaXOJKIEHHE B IIPUPOJIE.

OOmras xapakTepHCTHKa »3JIeMeHTOB VIA-rpynmbl. OCOOSHHOCTH CTpOEHHS aTOMOB,
XapakTepHble cTemeHn okuciaeHns. CTpoeHHe W (pU3HUECKHe CBOICTBA IPOCTHIX BEIIECTB —
KHCJIOpoJia M Cepbl. AJUIOTPOITHBIE MOIM(HKAIINH KUCIOPOAa U cepbl. XUMHYECKHE CBOIICTBA
cepsl. CepoBOJIOpOJI, CTpoeHHe, (hHM3HYEeCKHe H XHMHYecKHe cBoiicTBa. OKCHIBI Cephl Kak
IIpeICTaBUTEIN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (H3MYecKHe H XHMHYECKHE CBOICTBA
(oOumie kak TmpejcTaBUTENS Kiacca KHCIOT H crelduieckne). XHIMHYECKHEe peaKIlHH,
JeKale B OCHOBE IPOMBINUIEHHOTO CIIOCO0Aa MOMydeHHS CEpHOH KHCIOTHL. IIpnMeHeHHe
cepHoit KucnoTel. CoJIi cepHOI KUCIOTHI, KauecTBEHHAs peakIms Ha cyibdar-noH. HaxoxeHne
ceppl U €€ COeNMHEHHII B mpupoje. XHMHUYECKOe 3arpsA3HEHHE OKpYKaomeH Cpebl
COEJIMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHHe BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIpeI0TBPAIICHHS.

OOmras XapakTepHCTHKa »3J1eMeHTOB VA-rpymmsl. OcOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbIe CTENEeHH OKHUCICHHSA. A30T, paclpocTpaHeHHe B Ipupone, GH3HYecKHe M
XIMHYecKie cBoiicTBa. KpyroBopot a3ora B mpupoJie. AMMHAK, €ro (H3HIecKie U XUMIIeCKHe
CBOICTBA, TMOTydeHNne U piuMeHeHne. Colin aMMOHHS, UX (H3MYEeCcKIe U XUMITYECKIe CBOICTBA,
npuMeHeHne. KadecTBeHHas peakiius Ha HOHBI aMMOHHSA. A30THas KHCJIOTa, €€ IOJIydeHIe,
¢u3nueckne W XUMHYeCKHe CBOIicTBa (oOmIue Kak TMIpeICTAaBUTENS Kilacca KHCIOT U
cremiuduaeckue). lcrmoap3oBaHe HHTPATOB H COJNEeH aMMOHHS B KadeCTBe MHHEPAIbHBIX
ynoOpeHnii. XIMHIeCKOe 3arps3HeHIe OKpYKAIoUel cpelbl COeAHHEHUSIMH a30Ta (KHCIOTHBIE
JOXKIH, 3arps3HEHHe BO3JyXa, MOYBHI H BON0EMOB). Docop, aIOTPOITHBIE MOIH(DUKAITIH
docdopa, husndeckne n xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopras xuciora,
¢bu3ngeckne M XIMHYECKHe CBOICTBa, moaydeHue. lcmonp3oBannme (ochaToB B KadecTBe
MHHEpaJbHbIX YI00peHMil.

OOmras XapakTepucTHKa 3JIeMeHTOB IVA-rpynmbl. OCOOSHHOCTH CTIpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCISHHS. YTJIepo, a/UIOTPOIHbIE MOAU(UKAIINN, PacIpOCTpaHEHHE B
pupoje, Gu3MIecKie U XHMIYeCKHe cBoicTBa. Ancopouusa. KpyroBopot yriieposna B mpupoe.
OKcHIBl yriepoaa, HX (H3MIecKie H XIMHUYECKHe CBOICTBA, JEIICTBIE Ha JKIBBIE OPTaHU3MBI,
MOTyYeHHe U MpUMeHeHHe. JKOJOTHIeCKIe MpoOIeMBbl, CBSI3aHHBIE ¢ OKCHJIOM yriaepona (IV),
TUIIOTe3a TJI00AThHOTO MOTEIUICHNS KJIMMaTa, MapHUKOBBI 3(QeKT. YTrompHas KHCIoTa U eé
comu, UX (QI3HIecKHe W XIMHYECKHe CBOIICTBa, MOJIyYeHHe U TNpHMeHeHHe. KadecTBeHHas
peaknus Ha KapOoHAaT-moHBL.  lcmoip3oBaHHEe KapOOHaTOB B OBITY, MEIHIIMHE,
IIPOMBIIUIEHHOCTH H CETECKOM XO3SIHCTBE.

[TepBOoHaYaIbHBIE MOHATHSA 00 OpPraHHYECKHX BelIecTBaX KaK O COEIMHEHHSAX YIJIepoja
(MeTaH, 5TaH, STWIEH, AaleTWIEH, STAaHOJ, TJIHIEPHH, YKCYCHas Kuciota). IIpmpoHble
UCTOYHHKH YIJIEBOIOPOIOB (Yroib, IPUPOIHBII ra3, He(Th), MPOAYKTH HX IepepadOTKH
(OeH3MH), HX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OHOJIOrHYIeCKH BaKHBIX BEIIECTBAX:
Kupax, Oenkax, yriaeBoJlaXx — M HX pOJH B JKH3HH 4YedoBeKa. MarepHaapbHOE eIHHCTBO
OpraHHYeCKHUX U HEOPTaHHIECKHX COEIHMHEHHUI.

Kpemunii, ero ¢usndeckne H XHMHYECKHE CBOICTBA, IOIyYEeHHE H IPHUMEHEHIE.
CoemuHeHNs KpeMHHS B mpupoge. OOmme mpencraBieHns o0 okcujge kpemaus (IV) u
KpeMHHeBOil KiciaoTe. CIUIHKAThI, HX HCIOTh30BaHIE B OBITY, B IPOMBINUIEHHOCTH. BakHelme



CTpOHUTENIbHbIE MaTepHalIbl: KepaMHKa, CTEeKJIO0, IeMeHT, OeToH, Kele300eToH. IIpobiemsl
0e30IacHOro MCIOJIH30BaHIS CTPOUTEIHHBIX MaTepHAIOB B IIOBCEIHEBHOIT JKHU3HIL.

Xumuueckuit Ixkcnepumenm:

n3ydeHne o0pa3IoB HEOPTraHMYECKHX BENIeCTB, CBOICTB COJISHON KHCIIOTHI, IIPOBEJICHHE
KaueCTBEHHBIX peakIUil Ha XJIOPUA-HOHBI U HaOMI0JeHHe MPU3HAKOB HX IMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3MYECKHe H XUMHYECKHe CBONCTBA TajJOTeHOB UM HX COEJUHEHHI (BO3MOKHO
HCII0JIb30BaHHE BUIEOMATEpHaIOB), O3HAKOMIEHHE C oOpa3laMH XJIOPHIOB (TaJOreHHIOB),
O3HaKOMJIEHHEe C oOpasllaMH cephl U €€ COoeAUHEHHIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIeOMaTepHaloB), HaOMOJeHHe TIpolrecca OOyIIMBaHUS caXapa TIOJ  JeiicTBHEM
KOHIIEHTPHPOBAHHOI CEPHOI KHCIOTHI, H3YUeHHe XHMHUECKHX CBOIICTB pa30aBIEHHON CEepHOIT
KHCIIOTHI, IIPOBeJIeHe KaueCTBEHHOI peakIny Ha cyiab(paT-HOH U HaOMIoJeHHe NpH3HaKa eé
MPOTEeKaHHs, O3HAKOMIeHHe ¢ (pU3NYeCKHUMHU CBOIICTBaMH a30Ta, ¢ochopa U HX COeTMHEHHI
(BO3MOJKHO HCHOJIb30BaHIE BHeOMaTEPHAIOB), 00pa3liaMu a30THBIX U (OoCHOPHBIX yI100pEeHHIT,
MoJydeHue, CoOHpaHHe, paclo3HAaBaHHE M H3ydYeHHe CBOICTB aMMHaKa, IIpOBeIeHUE
KaueCTBEHHBIX peakIuil Ha HOH aMMOHHS U (ocdhaT-HOH U H3ydeHHEe IPH3HAKOB HX
MPOTEeKAHHs, B3aMMOJIEHCTBHE KOHIIEHTPHPOBAHHON a30THON KHCIOTHI C MeIbI0 (BO3MOIKHO
HCIIOJIh30BAHUE BHIEOMATEPUAIOB), M3ydeHHE MOZEIell KPHUCTAUIMYECKHX PEMIETOK aaMasa,
rpajuta, ¢ymwiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCOPOITMH pPacTBOPEHHBIX BEIIECTB
aKTHBHPOBAHHBIM YIJIEM H YCTPOIICTBOM IIPOTHBOrasa, MOJydeHHe, coOupaHue, paclio3HaBaHHe
U H3y4YeHHe CBOIICTB YIUVIEKHCIIOTO ra3a, MpOoBeJleHHe KaueCTBEHHBIX peakIuii Ha KapOoHAT u
CIINKAT-HOHBl M W3y4eHHe IIPU3HAKOB HX IPOTEKaHHSI, O3HAKOMJIEHHE C IIPOAYKIHE
CHJINKATHOH IPOMBINUICHHOCTH, pelIeHHe 3KCIepHMEHTAIbHBIX 3aJad Mo TeMe «BakHeilne
HeMeTaJUTbl H HX COeIHHEHHI».

MeTaJ/LlIbI H HX COeIHHEHHS

OOmas XapakTepHCTHKa XHMHYECKHX 3JEeMEHTOB — MeTa/UIOB Ha OCHOBaHHH UX
nonoxeHus B [lepnoandeckoil cucteMe XUMHIECKHX 37IeMeHToB J[. 11. MeHeneeBa i CTpOeHUA
atomoB. CTpoeHHe MeTaLIoB. MeTaminmueckas CBS3b U MeETaUIMYeCKas KpHCTaLIMdecKas
pemeTKa. DJIEKTPOXUMHUYECKUH psI HampsuKeHH MeTauioB. Du3mdyeckue U XHMHYECKHE
cBoiicTBa MeTau10oB. OOIIMe CIIOCOOB! MOTydeHHs MeTa/l1oB. IToHSATHEe 0 KOPPO3HH METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI HX OT Koppo3un. CIUIaBHI (CcTaldb, YyTyH, JIOPATIOMHHUI, OpoH3a) U
UX IpUMeHeHHe B OBITY U IIPOMBIILIEHHOCTH.

[Ilenounble MeTaLIBI: TOJI0kKEeHUE B [lepnoandeckoil cucTeMe XUMHYECKUX 371eMeHTOB /.
1. MeHneneeBa, CTpOeHHE HX aTOMOB, HaxosKJIeHHe B mpupoje. OU3NYecCKue U XUMHYECKHe
CBOIICTBA (Ha mpuMepe HaTpusd U Kams). OKCHJIBI M THAPOKCHJIBI HaTpHs U Kamus. [IpuMeHeHne
IIEJIOYHBIX METAJIOB U UX COEIHHEHHII.

[[lenmouyHo3eMeNbHBIE METaJUIBl MAarHuili M KaJblUil: IOJ0okKeHHe B Ilepuoamdeckoit
cucTeMe XUMHYecKHX 3i1eMeHToB J[. 1. MeHneneeBa, CTpoeHHEe HX aTOMOB, HaXOXKICHHE B
npupoje. Ouzndeckue M XUMHUYECKHE CBONCTBA MAarHUS U Kalbllud. BaKHelIme coeIHEeHUs
KaJIbIUs (OKCHJI, THJIPOKCH]I, coli). JKECTKOCTD BOJIBI H CIIOCOOBI €€ yCTpaHEeHHS .

AmomuHuii: 1mosiokeHue B Ilepuoamdeckoil cucteMe XHMHYeCKuX 3jiemeHToB J[. Il
MenzeneeBa, CTpoeHIEe aToMa, HaX0xKAeHHe B mpupojie. Ou3nueckne U XUMHYECKHe CBOIICTBA
amroMHHISA. AM(OTEpHBIE CBOICTBAa OKCHJIA U THIPOKCHJIa A TFOMITHHSL.

Keneszo: mnonoxenne B Ilepuoandeckoil cucreMe XuMudeckux »31emeHToB J[. I
MemnzeneeBa, CTpoeHHE aToMa, HaX0kKAeHHe B mpupojie. Gu3nuecKue U XHMHUYECKHE CBOIICTBA
xKene3a. Okcuzpl, THApoKcHabl u coym skereza (II) u xemeza (III), ux cocraB, CBOICTBA U
MOIydeHHe.

Xumuueckuit Ixkcnepumenm:

O3HaKOMJIEHHe ¢ oOpa3laMH MeTa/IOB M CIUIaBOB, HX (H3HYECKHMH CBOHCTBaMH,
H3y4eHHE pe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIIOJIB30BAHHE BHIAEOMATEPHAIIOB),
ocoOeHHOCTel B3aUMOJIEHICTBHIS OKCHIa KaJbITUI U HATPHUS C BOJIOI (BO3MOMKHO HCIIOJIb30BaHIE
BHJIEOMATepHaIOB), HCCIEJIOBAHHE CBONCTB JKECTKOH BOJBI, IIpollecca TOPEHHS iKele3a B



KHCIOpojie  (BO3MOXKHO  HCIIONB30BAaHHE  BHJIEOMATepHAlOB), IIPHU3HAKOB  IPOTEKAHHS
Ka4eCTBEHHBIX peaKIMil Ha HOHBI: MarHus, KaJabllHs, aIlOMUHUS, INHKA, xKene3a (II) u xemesa
(III), mexu (II), HaOMrOIEHHE U OIHCAHHUE IPOIECCOB OKPANIUBAHUS IJIAMEHH HOHAMH HATpHS,
KaIusg U KaJdbIHs (BO3MOXKHO HCIIOJh30BaHHE BHIEOMATEPHAIOB), HCCIe0BaHIe aM(OTepHBIX
CBOICTB T'HJIPOKCH/IA AFOMUHUS H THAPOKCH/IA IIMHKA, pEIIeHHe SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHellnme MeTaUThl H HX COeIHHEHHI.

XHMHS H OKPYKAK0IIas cpeaa

BemectBa u mMaTepuaibl B IMOBCEAHEBHOI JKH3HH 4YeI0BeKa. be30macHOe MCIOJIb30BaHHE
BEIIECTB M XHMHYECKHX peakiuili B ObITy. IlepBas moMomp MpH XHMHYECKHX OXKorax M
OTpaBJICHUSX.

XHUMHYECKOe 3arps3HEeHHe OKpYJKaromIei cpelpl (IpeaeIbHas IOMyCTHMAs KOHI[EHTPaIis
BelecTs, janee — [1JIK). Poytb XumMun B penieHnH SKOJI0T HIECKUX MpooaeM.

Xumuueckuit yxkcnepumenm:

H3ydeHne o0pasIoB MaTepHaIoB (CTEKIO, CIUIaBbl MeTALIOB, IIOJTUMEPHBIE MaTepHAaIIbI).

Mescnpeomemmuie ceés3u

Peanmzanus MeXnpeIMeTHBIX CBS3€H MpH H3YYeHHU XUMHH B 9 Kiacce OCYIIeCTBIIIETCS
yepe3 HCIOIb30BaHHE KaK OONIMX eCTeCTBEHHO-HAYYHBIX IIOHATHIH, TaK U TIOHSTHIA,
SIBJISFOLIUX CS CHCTEMHBIMU JUTSL OTAEIbHBIX IIPEJMETOB €CTECTBEHHO-HAYIHOT' O ITUKIIA.

OOmue ecTecTBeHHO-HayIHbIe IIOHATHS: HAYUHBIH (pakT, THIIOTe3a, 3aKOH, TEOPHS, aHAIH3,
CHHTe3, KiIacCH(UKaIUA, TMEePHOJUIHOCTh, HAOTIOJAEHNe, SKCIEpHMEHT, MOJEeTHpOBaHIe,
H3MepeHne, MOJIelTb, IBIeHHe, TapHUKOBBIN ()¢ eKT, TEXHOJIOTHS, MaTepUaJIbI.

Ou3nkKa: MaTepus, aToM, OJJeKTPOH, MPOTOH, HEHTPOH, HOH, HYKINI, H3O0TOIIHI,
PaaHOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPHYECKUIl 3aps)l, IPOBOJHUKH, IOIYIPOBOJIHHKH,
JUAIIEKTPUKH, (OTORIEMEHT, BEMIECTBO, TeIO, 00BEM, arperaTHoe COCTOSHHE BellecTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpHCTaUIMYecKass pemIéTka, CIUIaBbl, (HU3HMYeCKHe BeMYUHEI,
€IMHUIBI I3MEepeHU s, KOCMHYECKOe IIPOCTPAHCTBO, IIAHETHI, 3BE3161, COJHIIE.

Buonorus: ¢orocuHTe3, AbIxaHHe, Onochepa, SKOCHCTEMa, MHHEpAIbHBIE YIOOpeHMs,
MHKpPO3JIEMEHTHI, MaKPO3JIEMEHTHI, IINTATe/IbHbIE BEIIECTBA.

Ieorpadust: armocdepa, ruapochepa, MHHEpaldbl, TOPHBIE IIOPOJABI, IOJE3HBIE
HCKOIIaeéMbl€, TOIUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHH
HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHMA

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS IIPOrpaMMBI OCHOBHOTO 0OIIero o0Opa30BaHUSA
JIOCTUTAIOTCS B X0J1€ 00y4UEeHUS XUMHUH B €IUHCTBE Y1eOHOI U BOCIIHTATEIbHOMN JIeITeIbHOCTH B
COOTBETCTBHH € TPAAMIMOHHBIMH POCCHIICKUMH  COIHOKYIbTYPHBIMH H  JIYXOBHO-
HPaBCTBEHHBIMH II€HHOCTSMH, IPUHATBIMU B OOIIeCTBE IpaBIUIAMH U HOPMaMHU TOBEIECHUS H
CIIOCOOCTBYIOT IIpolleccaM CaMOITO3HAHM S, CAMOPA3BUTHS U COITHAIN3AIINH 00YJarOIIUXCS.

JIM4HOCTHBIE pPe3yAbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIMUXCS PYKOBOJICTBOBATHCS
CHCTEMOII MO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIMII M pPacHIpEHHUE OIbITa JeATeIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTPHOTHYECKOTr 0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOLIEHUS K 0T€YeCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HayYHOMY
HaclleINl0, ITOHUMAaHHS 3HAYeHHUS XUMHYECKOH HayKH B JKH3HH COBPEMEHHOTO OOIecTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHON HMH(pOpManueil 0 MepeloBhIX AOCTIDKEHHSIX U OTKPBITUAX
MHpPOBOIl U OT€YECTBEHHOI XHUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHISX 00 yCTpoilcTBe
MHpa 1 00IIeCcTBa;

2) rpaIaHCKOI0 BOCIIUTAHMA:

IIPEJICTABICHIS O COIMMAJbHBIX HOpMAaxX H IIpaBUJIAaX MEXKINYHOCTHBIX OTHOIIECHHI B
KOJIIEKTHBE, KOMMYHHKAaTUBHOIl ~ KOMIIETEHTHOCTHU B 00IIeCTBEHHO I0JIE3HOI,
y4eOHOUCCIIeI0BaTeIbCKOM, TBOPUYECKOH M JPYTrHX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOI COBMECTHOM JESITeIbHOCTH IIPU BHITIOTHEHNH YIeOHbIX, I03HABATEIbHBIX 3a/1a4,
BBHITMIOJTHEHNN XHMHYECKHX O3KCIIEPHIMEHTOB, CO3JaHHU Y4eOHBIX IPOEKTOB, CTPEMIIEHHS K
B3aUMOTIOHMMAHUIO U B3aHMOIIOMOIIM B IIpoIlecce 3TOil ydeOHOH JeATeIbHOCTH, TOTOBHOCTH
OIICHHBATh CBOE€ IIOBEJEHHE U IOCTYIKH CBOHMX TOBAapHUIIEHl C IIO3UIIUN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUII IOCTYIIKOB;

3) HeHHOCTH HAY4YHOI'0 MO3HAHHMS:

MHpOBO33pDEHUECKHE  IPEACTAaBICHHS O BEIeCTBE U  XHMHYECKOHl  peakIlHi,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U COCTABIISIOIINE OCHOBY IS
IOHHMaHHS CYIIHOCTH HAay4YHOHl  KapTHHBl MHpa, IIpeJIcTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIBI, B3aHMOCBS3SIX UeI0OBEKa C IIPHPOJIHOI Cpeloil, 0 poiIHn
XUMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTET];

[I03HaBaTeIbHblEe MOTHBBI, HaIlpaBIE€HHbIE Ha IIOJIy4YeHHE HOBBIX 3HAHMII 110 XHMHH,
HeoOXoAuMble UL OOBSCHEHHS HaOMI0JaeMbIX IIPOIIECCOB M SBJICHHI, I103HABaTeIbHOI,
HH(OpMAITHOHHON 1 YHTATeIbCKON KYIBTYphI, B TOM YHCJIe HABBIKOB CAMOCTOSTEIHHON PaboThI
C yu4eOHBIMH TEKCTaMH, CIIPaBOYHOI JHUTEpaTypoil, JOCTYIHBIMH TEXHHYECKHMH CpPeICTBAMU
UH(OpMAITHOHHBIX TEXHOJIOTHIL;

HHTepec K OOY4YeHHIO M IO3HAHHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTHh K
caM000pa30BaHHIO, MIPOSKTHONH U HCCIEI0BATEIbCKON AEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJICHHOCTH U YPOBHS 00y4eHHUS B laTbHEIIIeM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHHE I[EHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3I0pOBBIO,
YCTAaHOBKH Ha 3JIOPOBBIII 00pa3 JKH3HHU, OCO3HAHHE IIOCIEICTBUI M HENpPUSTHE BPEeIHBIX
IpUBBIUEK (YMOTpeOIeHUsS aJKoroJisl, HapKOTHUKOB, KypeHHS), HeOOXOMOCTH COOJIIOIEHHS
IpaBUJI OE30MaCHOCTH INPH OOpamleHHH ¢ XUMHYECKHMH BeIIeCTBAMH B OBITY U peaabHOI
KU3HH;

S) Tpya0BOro BOCIIHTAHHUS

HHTepec K MPaKTHIeCKOMY H3Y4eHUIO MpodeccHil H Tpyaa pa3IndHOTO poja, YBaKeHHe K
TpyAy H pe3yiJbTaTaM TpPYAOBOHl JESTEIPHOCTH, B TOM 4YHCI€ HAa OCHOBE IIPHUMEHEHHS
IpPEeIMETHBIX 3HAaHUII TI0 XHMHH, OCO3HAHHBII BBIOOP HHAHBHAYAJbHOH TpPaeKTOPHHI



MIPOJIOJKEHHS 00pa30BaHUS ¢ YYETOM JIMYHOCTHBIX MHTEPECOB H CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX HMHTEPECOB H IOTPeOHOCTEH, ycIenrHoi npodeccHnoHaIbHON JeSTeIbHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHHUIT, TOTOBHOCTH aJIallTHPOBAThCS B MPodecCHOHAIBHOII cpejie;

6) 3K0JI0rMYeCKOr0 BOCIIHTAHUS:

HKOJIOTHYECKH IIeTecooOpa3Hoe OTHOIIEHHe K IPHpPoJie KaK HCTOYHUKY JKH3HH Ha 3emile,
OCHOBe €€ CYIIECTBOBAHHS, IOHHMaHHE ITEHHOCTH 3JIOPOBOTO H 0Oe30IacHOro odpasa JKHU3HH,
OTBETCTBEHHOE OTHOIIIEHHEe K COOCTBEHHOMY (H3HYECKOMY H IICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHeE IIEHHOCTH COOJIIOIEHHS IPaBIUT 0€30IacHOTO IMOBEJIEHUS MIPH paboTe ¢ BeIIeCTBaMI,
a TaKKe B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO M KH3HHU JIFOJIEI;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, IOIydaeMble IPH H3YYEHHH XUMHH, I pelIeHHS
3aJ1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJIHOIN CPeIoii, IS MOBBIIIEHUS YPOBHS KOOI HIECK O
KYJIbTYPBl, OCO3HAHUS II00ATFHOTO XapaKTepa 3KOJOTHYeCKHX MpoOjIeM H IyTell X pelreHus
IIOCPEJCTBOM METOJI0B XUMHUH, 3KOJIOTHUECKOr0 MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCSA UM B
[M03HaBaTeIbHOI, KOMMYHUKATUBHOI U COIMMAILHOI IIPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATHI

B coctaBe MeTampeIMETHBIX pPe3yJbTaTOB BBIACIAIOT 3HAUHMBIe JIS (hOPMHPOBAHHS
MHPOBO33peHHs OOIIeHayIHbIEe TOHATHS (3aKOH, TeOpHus, IPUHIIUII, THIIOTe3a, (aKT, CHCTeMa,
IIpoIIecc, SKCIEPHMEHT U JIPYToe.), KOTOphle HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEeOHBIX
IpeJIMeTax M IMO3BOJISIOT Ha OCHOBE 3HAHMI U3 3THX IPeAMETOB (GOpMIpPOBaTh MpeJICTaBICHHE O
I[eJIOCTHON Hay4HOI KapTHHE MHpa, H YHHBepcajdbHble yueOHBIe JIeHCTBHA (IIO3HaBaTelIbHEIE,
KOMMYHHKATHBHBIE, PETYISATHBHBIE), KOTOpPBle oOecrmednBaioT (GopMHpOBaHHE TOTOBHOCTH K
CaMOCTOSTEIFHOMY IITAHHPOBAHHIO U OCYIIECTBICHHIO YIeOHOII 1eATeTbHOCTH.

IIo3HaBaTe/IbHbIE YHHBepPCAJIbHbIe YUeOHbIe el CTBHS

ba3oBble Jornueckne JelicTBHS:

YMEHHS HCIOJIb30BaTh IIPHEMBI JIOTHYECKOTO MBINUICHHS TIPH OCBOCHHUH 3HAHHIL
pacKphpIBaTh CMBICT XUMHYECKHX TIOHATHI (BBIIEISATh HUX XapaKTepHble IIPU3HAKH,
yCTaHABJINBATh B3aUMOCBS3b C APYTUMHU ITOHSTHSAMH), HCIIOJIb30BaTh IMOHATHS JUIS OObSCHEHHS
OTJIeTIbHBIX (aKTOB M SBJIEHMI, BBIOMpPaTh OCHOBAaHHUS U KPHUTEPHH JUIS KiIacCH(UKAIIHU
XUMHYECKHX BEIIECTB U XUMHUYECKHX PeaKInii, ycTaHaBIUBAaTh MPUINHHO-CIIEICTBEHHBIE CBS3U
MeXJy 00beKTaMU H3y4eHHs, CTPOUTH JIOTHYECKHe pacCyKIeHHs (HMHIYKTHBHBIE, e IYKTHBHEIE,
10 aHAJIOTHH), JIeJIaTh BBIBOJBI 1 3aKIIOYEHNS,

YyMEHHE TPHUMEHSTh B IPOIECCe MO3HAHUS MOHATHS (IpeIMEeTHbIE M MeTaIllpeIMETHBIE),
CHMBOJINYEeCKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, IpeoOpa30BhIBaTh IIHPOKO
IIpUMEHsSeMble B XHMHH MOJIeJIbHbIC IIPEJACTABICHUS — XHMHYECKHI 3HAK (CHMBOJI 3J€MEHTa),
xuMudeckas QopMyra M ypaBHeHHe XHMHYECKOH peakIlMH — IIpH peleHun yaeOHOo-
MO3HABaTeIbHBIX 3a/Jad, C Y4ETOM HTHX MOJEIbHBIX IIPEJICTABICHUI BBISBIATH H
XapaKTepHU30BaTh CYIIEeCTBEHHbIE MPH3HAKH H3y9aeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XHMHYEeCKHX peakIuil, BBISABIATh OOIIIEe 3aKOHOMEPHOCTH, MPUUHMHHO-CJIE/ICTBEHHBIE CBI3U U
MIPOTHBOPEUYNS B H3ydaeMbIX Ipolleccax U SABICHUAX.

ba3oBble HcciegoBaTeIbCKHe NeliCTBHA:

YMEHHE HCIIOJIh30BAaTh IMOCTABIEHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTa IIO3HAHHS, a
Takke B KaueCcTBE OCHOBBHI JUIS ()OPMHPOBAHHS THIIOTE3Bl IO TIPOBEPKE IMPaBHIBHOCTH
BBICKa3bIBAEMBIX CYKICHUIL;

MpHOOpEeTeHne OMIbITa M0 IUIAHHPOBAHUIO, OPraHU3AIMd U IPOBEIACHHUIO YydeHHYeCKHX
SKCIIEPUMEHTOB, YMEHIEe HaOII0JaTh 3a X0JI0M IIpollecca, CaMOCTOSTEIBHO IPOTHO3UPOBATh €T0
pe3yinbTar, (GopMyIHpoBaTh 0000IIEHNS U BBHIBOJABI IO pe3ylIbTaTaM IPOBEIEHHOTO OIIBITA,
HcCIIeIOBaHHS, COCTABIATh OTUET O MPOJIeTaHHOI padoTe.

Pa6oTa ¢ uHpopmanueii:

yMeHHe BBHIOUpaTh, aHATH3HUPOBATh U HHTEPIIPETHPOBATh HH(OPMAIIHIO Pa3THIHBIX BHIOB
1 (opM IpeJicTaBICHHS, TOTyIaeMyl0 U3 Pa3HbIX HCTOUYHUKOB (HayIHO-TIOMYJIIpHas TUTepaTypa



XHMHYECKOTO COJIepXKaHHS, CIpaBOYHBIE IOCOOMS, pecypchl IIHTepHeTa), KpUTHYECKU
OIIEHUBATh IIPOTHBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPHMEHATh pa3INYHble METOBI U 3aIIPOCHI IIPU MOMCKe H 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX UL BBIIOJHEHHS y4eOHBIX U MI03HABATEIbHBIX 3a/1a1
OIIpeNIeIEHHOTO THUIIA, MPHOOpETeHHEe OIbITa B 00JaCTH HCIOJIb30BAHUS HH(POPMAIHOHHO-
KOMMYHHKaTHBHBIX TE€XHOJIOTHIl, OBJIaJIeHHe KYJIbTypOoil aKTHBHOTO HCIIOJIB30BAHUS PA3IHIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO BHIOHpAaTh ONTUMAIbHYIO (OpMY IIpeICTaBICHIS
nHbOpMAllMU H WIIIOCTPHPOBATh pelIaeMble 3aJadll HECIOKHBIMH CXeMaMH, AHarpaMMaMi,
npyrumu Gpopmamu rpa@ KU 1 HX KOMOMHAITHSIMU;

YMEHHE HCIOIh30BaTh M aHAJIU3UPOBaTh B IIpollecce Y4eOHOH M HCCIIeI0BaTeIbCKOM
JesSTeTbHOCTH HH(OPMAITHIO O BIMSHUU IIPOMBIIUIEHHOCTH, CEIBCKOT0 X035IICTBa U TpaHCIOpTa
Ha COCTOSIHIE OKPY’KAOIIEH IPUPOTHOI Cpebl.

KoMMyHHKAaTHBHbIe YHHBePcAJIbHbIE YieOHbIe el CTBHS:

YMEHHS 3aJlaBaTh BOMNPOCH (B XoAe Jauanora M (WIH) IUCKYCCHH) IO CYIIECTBY
oOcyxmaemMoil TeMbl, (OpMyIHpPOBaTh CBOH IPEUIOKEHHS OTHOCHUTEIBHO BBIIOJHEHUS
IIpeUI0KEeHHO 3a1a4n;

YMEHUS MPeJICTaBIATh OJIy4IeHHbIe pe3yabTaThl I03HABATEIHHOI AeSITEIbHOCTH B YCTHBIX
U TIHCbMEHHBIX TEeKCTaX; JelaTh IIPe3eHTAIlUI0 pPe3yIbTaTOB BBINOJHEHHS XHMHYECKOTO
SKCIepHMeHTa (JabopaTOPHOTO OIMBbITa, J1abOpaTOpHOl PabOTHI IO MCCIEIOBAHHIO CBOIICTB
BEIIECTB, YI1eOHOTO IIPOEKTa);

yMEHHS y4eOHOro COTpYAHHYECTBAa CO CBEPCTHHKAMU B COBMECTHOIl IO3HABATEIHLHOI U
HCCIIEIOBAaTEeIbCKON JEATeIbHOCTH IPH pPENIeHHH BO3HUKAIONIUNX IpoOJeM Ha OCHOBE y4&€Ta
OoONIMX HHTEPEeCOB M COIIaCOBaHUS HO3MIMil (0OcyxIeHus, oOMeH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPIHHAIINSI COBMECTHBIX JEHCTBHIL, OIlpeielleHne KpUTepUeB 0 OLEHKE KauyecTBa
BBITIOJTHEHHOI pabOTHI U JIPYTHE).

PeryassTHBHbIe YHHBepca/IbHbIe YUeOHbIe JelCTBHS:

YMEHHE CaMOCTOATEIbHO OIpeNesaTh eI AeSTeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATh,
KOHTPOJIMPOBaTh M IPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO J€ATEIBHOCTh, BBIOMpATh
HanOonmee H¢¢eKTHBHBIE CIMOCOOBI pelmeHHs YUeOHBIX UM II03HaBaTeIbHBIX  3aj1ad,
CaMOCTOSITEIbHO COCTAaBJISTh M KOPPEKTUPOBATh IIPEJIOKEHHBIN aarOpuTM NEHCTBUII IMpH
BHIMIOJTHEHNN 3aJJaHUIl ¢ Y4E€TOM IIOJIYYEeHHS HOBBIX 3HaHMII 00 H3yJaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUSX, OIIEHHBATh COOTBETICTBHE IOyYEHHOTO pe3y/IbTaTa 3asBICHHOMN I,
YMEHHE HCII0/Ib30BaTh H aHAJIU3UPOBATh KOHTEKCTHI, IpelaraéMble B YCIOBHH 33 JaHMUI.

INPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMEeTHBIX pe3yIbTaTOB II0 OCBOSHUIO 00S3aTEIBHOTO COJIep KaHM,
YCTaHOBIEHHOTO JIaHHOI (enepaibHOIl pabodell MPOrpaMMOii, BBIAEISIIOT: OCBOSHHBIE
oOyJaromuMHUCs HaydHble 3HAHUS, YMEHHS H CIOCOOBI JeHCTBHUil, clenupuieckue s
IpeaMeTHOI o0macTH «XUMHS», BHIBI AEATEIBHOCTH IO IOJYYSHHIO HOBOTO 3HAHHS, €ro
HHTepIIpeTaIii, IpeoOpa3oBaHIIO U IPUMEHEHHIO B Pa3INYHBIX YIeOHBIX U HOBBIX CHTYallUAX.

K koHmy oOydyeHus B 8 kJjacce IpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHEI
0TpaxKaTh ¢()OpPMUPOBAHHOCTD Y 00YIAIONINXCS YMEHHIL:

® DAaCKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHII: aTOM, MOJIEKYJa, XUMHYECKHII
3JIEMEHT, IPOCTOE BENIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U HEOAHOPOIHAs),
BaJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAss U MOJIEKYJIIpHas Macca, KOJHYeCTBO BellecTBa, MOJIb,
MOJIIpHas Macca, MaccoBas JIOJS XHUMHYECKOrO 3JIeMeHTa B COEIMHEHHH, MOJSPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHUE, COJIb, AJIEKTPOOTPUIIATEIbHOCTh, CTEIIEHh OKUCICHUS, XUMUIecKast
peakius, KiIacCH(UKAIS peakIUil: peaklUuU COeJUHEHHS, pPeaKkIH pPa3IoKeHHs, peaKInu
3aMeIleHNs, peakIui oOMeHa, 3K30- 1 SHJI0TepMUYECKUEe PeaKIiH, TeIUIOBOi 3P deKT peakiy,
SJIpO aToMa, 3JIEKTPOHHBIN €0 aToMa, aTOMHas OpOUTalb, paauyc aTOMa, XHMHUECKas CBS3b,
IOJISIpHAs U HEMoJIspHas KOBaJIEHTHAs CBSA3b, MOHHAs CBS3b, HOH, KaTHOH, aHHOH, PacTBOpP,
MaccoBas J10JIs BellecTBa (IIPOIeHTHAs KOHI[EHTPAIls) B PaCTBOPE;



® IUUTIOCTPHPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX IIOHSTHII M IIPUMEHSATh 3TH
IIOHSTHS IIPU OMHCAHUH BEIIECTB U HX MPEBPAICHHIT;

® [ICII0JIB30BaTh XUMHYECKYI0O CHMBOJIMKY M COCTaBI€HHS (OpMyaT BEIIeCTB U
YpaBHEHUI XUMHYECKUX PEaKIHii;

® OIIpeIeTIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OHMHApHBIX COEIMHEHHSX, CTEleHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COeIUHEHUSX, IPHHAIEKHOCTD BEIIECTB K ONPEIeIEHHOMY
KJIacCy COeQUHEeHHH Io ¢opMmynaM, BHJ XHMHYECKOl CBS3H (KOBaJ€HTHass H HOHHAs) B
HEOpPTraHNYECKHIX COEJUHECHISIX;

e packpbiBaTh cMbica Ilepmogumdeckoro 3akoHa JI. 1. MenneneeBa: JeMOHCTpPHpPOBAaTh
[IOHNMAaHNEe epUOINYEeCKOIl 3aBUCHUMOCTU CBOIICTB XHMHYECKUX 3JIEMEHTOB OT UX IOJIOKEHHS B
ITeproaudeckoil CHCTEME, 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aK0Ha ABOTraJipo;

®OIICHIBATh U XapaKTepu3oBaTh TaOMMuHylo ¢opmy Ilepuoandeckoil CHCTEMBI
XUMHYECKHX 3JI€MEHTOB: pa3IndaTh MOHATHS «TJIaBHAsg Mojarpymna (A-Tpymma)» U «1o0odHas
noarpymia (B-rpymma)», Manble W OOJIbIIHE MEPUOIBI, COOTHOCUTh O0O3HAYEHUS, KOTOpBIE
uMeroTcs B Tabmine «lleproamyueckas cucreMa XuMHIeckux 3neMeHToB /[, 1. MeHzeneeBay» ¢
YUCIIOBBIMH XapaKTepUCTHKAMU CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij
s1pa, odI1Iee YUCI0 TEKTPOHOB U paclpe/ieIeHUue HX M0 3TEKTPOHHBIM CII0SM);

® KJIacCH(MIINPOBATh XUMHYECKHE 3IE€MEHThI, HEOPraHHYECKHEe BEIleCTBA, XHMHUUYECKHE
peaxiun (10 YHCIIY U COCTaBY YUaCTBYIONIUX B pPEaKIIH BENIECTB, IO TEIUIOBOMY 3 PeKTy);

® XapaKTepU30BaTh (OMHCBIBATh) OOIHE XHMHUYECKHE CBOIICTBA BEIIECTB pa3IHUHBIX
KJIaCCOB, IOATBEPK/asl OIICAHHE IIPUMepaMH MOJIEKYJISPHBIX YPAaBHEHHI COOTBETCTBYIOIIIX
XUMHYECKHX peaKI[uil;

® [IPOTHO3HUPOBATh CBOIICTBAa BEIIECTB B 3aBHCHMOCTH OT UX KadeCTBEHHOIO COCTaBa,
BO3MOXKHOCTH IPOTEKaHUSI XUMHYIECKUX IPEBPAIIEHUII B Pa3INIHBIX YCIOBHAX;

® BBIUIC/IITh OTHOCUTEIBHYIO MOJIEKY/IPHYIO H MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO
JTOJIF0 XUMUYECKOTO 3JIeMeHTa 110 (hopMyJie COeIMHEHUSI, MacCOBYIO JOJIIO BEIIECTBA B pPacTBOpE,
IIPOBOAUTH PacU€ThI [0 YPaBHEHUIO XHMHYECKON peaKIIii;

® IPUMEHSATh OCHOBHBIE OIEpPAIMU MBICIUTEIBHON JeSTEeIbHOCTH — aHAJIN3 U CHHTE3,
cpaBHeHHe, 0000IeHHe, CHCTeMaTH3allHi0, KIACCH(HKAINMIO, BBISBICHHE IPUIHHHO-
CIIEJICTBEHHBIX CBSI3€Hl — JIIS N3Y4EHUS CBOICTB BEIIECTB U XHMHYECKUX PEaKIHil, ECTECTBEHHO-
HaydHble METOABl IO3HAHHA — HaOMOJeHHe, H3MepeHHe, MOJEINPOBaHHE, SKCIEPHUMEHT
(peanpHBII U MBICIIEHHBIN);

ecieloBaTh IpaBIIaM IIOJIb30BAaHHS XHMHUYECKOH IOcyloli H  JabopaTOpHBIM
o0opynoBaHHeM, a TakKKe IIpaBUIaM oOpalleHHs C BelleCTBAMH B COOTBETCTBHH C
HHCTPYKIMSMU II0 BBIIOJHEHHIO JaO0OPAaTOPHBIX XHMHYECKHX OIBITOB II0 IOJYYEHHIO H
coOMpaHNio ra3000pa3HBIX BellecTB (BOIOpOIa M KHCIOPOAa), IPUTOTOBISHUIO PAacTBOPOB C
OIIpeleIEHHON MacCOBOH [I0JIEll pacTBOPEHHOIO BEIECTBAa, IUIAHHPOBAaTh U IPOBOJUTH
XUMHIYeCKHe JKCIIEPHMEHTHI II0 PacllO3HABAaHUIO PAacCTBOPOB IIeJI0YeH M KHUCIOT C IOMOIIBIO
HHIUKATOpPOB (JIakMyc, (peHompTanenH, MeTIIOpaHK U JPYTHe).

K koHmy oOydeHus B 9 kJjacce IpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHEI
0TpakaTh ¢()OpPMUPOBAHHOCTH Y 00YJAIONINXCS YMEHHIL:

® pacKphIBaThb CMBICI OCHOBHBIX XUMHYECKHX IIOHSTHII: XUMHYECKHIl 3JIeMEHT, aToM,
MOJIEKyJla, HOH, KaTHOH, AHHOH, IIPOCTO€ BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIbHOCTh, CTENEeHb OKUCICHHS, XHMHUYecKas peaki[s, XHMHUYecKas CBS3b,
TEIUIOBOM A eKT peakIui, MOJIb, MOJISIPHBIN 00bEM, pacTBOP, AJIEKTPOTUTHI, HEIIEKTPOIUTHI,
3JIEKTPOIUTHIECKAs JUCCOIMHAINS, pPEeaKIMH HOHHOTO OOMEHa, KaTalm3arop, XHMHYECKOe
paBHOBecHe, OOpaTHMble H HEOOpaTHMble peakIiH, OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE
peakluuH, OKHUCIUTElIb, BOCCTAaHOBHTENIb, OKHCICHHE U BOCCTAHOBIIEHHE, aJUIOTPOINS,
aM(pOTepHOCTh, XUMHYECKasl CBA3b (KOBaJeHTHAs, HOHHAs, MeTaUIM4ecKas), KpUCTaUIHIecKast



pemeTka, KOppO3HS METalIOB, CIUIaBBl, CKOPOCTh XHMHYECKOHl peakIUH, IpeAerabHO
nomyctuMas KonneHTparus I1JIK BemecTsa;

® IJUTFOCTPHPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHSTHII U IIPUMEHSTh 3TH
MIOHSTUS IIPU OIUCAHUHU BEIECTB U HX IIPEeBpaIIeHHIT;

® ICIIOJTF30BaTh XHMHUYECKYI0 CHMBOJIHKY JJIS COCTaBIeHHS (OpMyT BellecTB U
YpaBHEHUI XUMHYECKHX PEaKIIHii;

® OIIpE/IeTIATh BAICHTHOCTh U CTEIIEHh OKUCIEHHS XUMHUECKUX AI€MEHTOB B COCIMHEHUSIX
Pa3IMYHOrO COCTaBa, IIPHHAJIEKHOCTh BEMIECTB K OIPENEIEHHOMY KJIAcCy COENMHEHHI IO
(bopmynaM, BHJ XUMHYECKOI CBSA3U (KOBaJIeHTHAs, HOHHAS, METa/UTYeCcKas) B HEOPTaHMIECKIX
COEIMHEeHUSX, 3aps HOHA IO XUMHYECKOH (GopMyse, XapaKTep cpelbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COEIMHEHUI, THII KPHCTA/THYECKOH PENIETKH KOHKPETHOTO BEIIeCTBa;

e packpbiBaTh cMbIc Ilepnomueckoro 3akoHa J[. 1. MeHieneeBa u 1eMOHCTPUPOBATH €TO
IIOHUMAaHHe: OIHUCHIBaTh M XapaKTepu3oBaTh TaOmmuHyro ¢opmy Ilepmoudgeckoil cucTeMbI
XUMHYECKHX 3JI€MEHTOB: pa3IndaTh MOHATHS «TJIaBHAsg MoArpymna (A-Tpymma)» U «10004Has
noarpymia (b-rpymma)», Manble H OONIbIINE NEPHOJBI, COOTHOCUTh O0O3HAYEHUS, KOTOpBIE
HMEIOTCSI B IEpHOJMYECKONl Talmuile, ¢ YHCIOBBIMU XapaKTePHCTUKAMH CTPOSHHS aTOMOB
XUMHYECKHX 3IEMEHTOB (COCTaB U 3aps]l sipa, oOIlee JICIIO JIEKTPOHOB U paclpe/ieieHne HX
I10 3JIEKTPOHHBIM CJI0SIM), OOBSCHITH 00IINe 3aKOHOMEPHOCTH B H3MEHEHNHU CBOIICTB 3JIEMEHTOB
U UX COeJIMHEHHI B IIpeJielaX MaJbIX MEepHOJ0B H INIABHBIX MOJATPYIII ¢ YIETOM CTPOEHHUS HX
aTOMOB;

® KJTacCH(UIINPOBATh XUMHYECKHE SJIE€MEHThI, HEOpraHHYecKHe BellecTBA, XHMMHYECKHe
peaknun (o YUCIYy U COCTAaBY y4acTBYIONIUX B PEaKIIHH BEIeCTB, 110 TEIIOBOMY 3¢ (deKTy, mo
U3MEHEHHIO CTENIeHel OKHCISHHS XUMIYIECKIX 3JIEMEHTOB);

® XapaKTepu3oBaTh (OMHCHIBaTh) oOmMe U choenupuIeckue XHUMHYECKHE CBOHCTBa
IIPOCTBIX U CIOXKHBIX BEIIECTB, IIOATBEPK/asl OMHCAHHe MIPHMepPaMU MOJIEKYISIPHBIX U HOHHBIX
YpaBHEHHII COOTBETCTBYIOMINX XUMHUECKUX PEAKIIHIL;

® COCTABJIATh YPaBHEHHUS 3JIEKTPOUTHYECKON JUCCOIMHAIMU KHCIOT, IIEJ0oUell H couleil,
IIOJIHBIE U COKpAaI€HHBIE YypaBHEHUS peaKIMili HOHHOTO OOMeHa, YpaBHEHHUS peaKI[Hil,
MOATBEPKJAIONINX CYINIECTBOBAHHE TI'E€HETHYECKON CBS3M MEXKIy BeEIIeCTBAMH pa3IHYHBIX
KJIACCOB;

® DacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTE/IBHBIX PpEAKIUIl IIOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCa STHX peakIIii;

® [IPOTHO3HPOBATh CBOICTBA BEMIECTB B 3aBHCHMOCTH OT HX CTPOEHHS, BO3MOMKHOCTH
IIPOTEKaHIsI XHMMUYECKIX IPEBPAICHUII B pa3IMYHBIX YCIOBHIX;

® BEIYUC/ISITh OTHOCHTEIBHYI0 MOJEKYISIPHYI0 H MOJSIPHYIO MAacchl BEIIECTB, MacCOBYIO
JOJIEO XMMUYECKOTO 3JIeMeHTa o (opMylle CoOeIMHEeHHNsI, MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpeE,
IIPOBOJIUTH PAcUETHI 10 YPAaBHEHUIO XHMUYECKOI peaKIuH;

ecoOMIOIaTh MpaBWIAa IOJH30BAHUS XUMHYECKOH TIocynoil H  JabopaTOpHBIM
o0opy10BaHNEM, a TaKikKe IpaBIIa 0OpaleHHs ¢ BeI[eCTBAMU B COOTBETCTBHH C HHCTPYKIIHSIMHU
II0 BBHIIOJTHEHHIO JIA0OPATOPHBIX XHMHUYECKHX OIBITOB II0 IOJYyYeHHI0O M COOHpaHHIO
ra3o00pa3HbIX BENIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);

® [IPOBOJINTH PEAKIUHU, MOATBEPKIAION[NE KAaueCTBEHHBINI COCTaB pa3IMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM IYyTEM XIOpPHI-, OpOMUI-, HOAU[I-, KapOoHAT-, ¢ocdar-, cHIMKAT-,
cymbdaT-, THAPOKCHI-UOHBI, KAaTHOHBI aMMOHHS M HOHBl HU3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX HEOPTaHUUECKUX BEIIECTB;

® IPIMEHATh OCHOBHBIE OII€pPAllUH MBICIUTEIBHON JAEATEIbHOCTH — aHAIN3 H CHHTES3,
cpaBHeHHe, 0000IIeHNne, CHCTeMAaTH3aIHIO, BBISIBICHHE IPUIHHHO-CIEICTBEHHBIX CBSI3€il — 1T
H3Yy4EHHUS CBOIICTB BENIECTB M XMMHUYECKHX PEaKI[Uil, eCTeCTBEHHO-HAyIHbIE METO/bI IIO3HAHUS
— HaOIroIleHNe, H3MepeHne, MOJIeTTHPOBAHNE, YKCIIEPUMEHT (PeaIbHbI U MBICIIEHHBIIN ).



TEMATHYECKOE IINTAHUPOBAHHE

8 KNIACC
KoaunvecTBo 4acoB
i HauMeHOBaHHe pa3ae/ioB H K I . DJIeRTPOHHbIE (HHPPOBHIE)
B TeM MPOorpaMMbl Bceero OHIPOARHLIE PAKTHACLRHRC o0pa3oBaTe/IbHbIE PecypChl
PadoThI padoThI
Pasznen 1. IlepBoHavyainbHble XUMHYeCKHe IOHATHS
11 BemiectBa 1 Xumu4yeckue 15 0 ) bu6moreka I[JOK
i peaxkiu ) https://m.edsoo.r/7f41837¢
XuMHs — BaxkHas 00J1acTh
12 €CTECTBO3HAHUS 1 5 1 0 bubmioreka I[JOK
’ [IPAaKTUYECKOI AeSITEIbHOCTH https://m.edsoo.1/7f41837¢c
YeJI0BEKa
Hroro 1o pazneny 20
Paszpnen 2. BaxkHelne NpeJICTaBHTeIH HEOPraHMYeCKUX BellleCTB
71 Bonopon.Ilonstue o kucinorax 3 0 1 butmoreka IJOK
’ U COJISX https://m.edsoo.1/7f41837c
29 OCHOBHBIE KJIaCChI 1 1 1 bubmioreka [JOK
’ ' HEOpraHMYECKUX COENUHEHMIT https://m.edsoo.1u/7f41837¢
23 Bosayx. Kucnopox. IToratue 6 0 1 bu6moreka [JOK
’ - 00 okcHIax | |  https://m.edsoo.r/7f41837¢
24 Bopa. PactBops!. [Tonstue 06 5 0 1 bu6moreka [JOK
’ OCHOBaHHUAX ) https://m.edsoo.1/7f41837¢
Hrtoro 1o pazueny 30
Pasnen 3. Ilepuogudeckuii 3akoH U Ileprnoanyeckas cucreMa xXumMu4yeckux 31eMeHTOB /[, . MenaeneeBa. CTpoeHHe aTOMOB.
Xumuyeckas c¢Bsi3b. OKHC/INTEIbHO-BOCCTAHOBHTEIbHBIE PeaKIHU
[Iepuoauyeckuii 3aKOH 1
31 Ilepuoauueckas cucreMa 7 0 0 bu6moreka I[JOK
' XUMHYECKHX 3j1eMeHToB J[. I1. https://m.edsoo.1w/7f41837¢
 MenneneeBa. CtpoeHne atroMa ‘ ‘
XuMH4YecKas CBS3b. :
39 3 1 0 bubtmoreka IJOK

OKUCIIUTEIBHO- https://m.edsoo.ruw/7f41837c¢




| BOCCTaHOBHTCIIBHBIC PEAaKITHH
3.3

Htoro no pasueny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

15

68

butmoteka IJOK
~ https://m.edsoo.ru/7f41837c¢

bubtmoreka IJOK

 https://m.edsoo.ruw/7f41837¢




9 KUIIACC

Ne n/m

1.1

12

1.3
1.4

HauMeHoBaHHe pa3ae/ioB H TeM
NpOrpaMMbI

[ToBTOpEHNe u yriryOJaeHHe 3HaHHIl OCHOBHBIX

Ppas3zeiioB Kypca 8 Kiacca

OCHOBHEIE 3aKOHOMEPHOCTH XUMHYECKHUX

peaxiuit

DIEeKTPOMTHYECKAs JUCCOIHAIINSL.
XUMHYeCKHe peakIlui B pacTBOpax

Htoro no paszzuery

2.1

22

23

24

25
2.6

06111a;1 XapaKTECPHCTHKAa XHMHYCCKHX

Koamn4yecTBo 4acoB

KoHTpo/bHbIe

Bceero
padoThI

Pa3znen 1. BeniecTBo H XUMHYeCKHE PeaRIUHA

5 1
4 0
8 1
0 0
17

Pasgen 2. HeMeTa/lsIbl H HX COeTHHEHH S

aneMeHTOB VIIA-rpynisl. ['anoreHs i 0
OO0mrast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIA-rpymmsl. Cepa u eé 6 1
COEJIUHEHNS
OOmrast XxapaKTepUCTUKA XUMHYECKIX
aneMeHTOB VA-rpymmsl. A3oT, pochop u ux 7 0
CO€IUHEHNS
OOmrast XxapaKTepUCTUKA XUMHYECKIX
a1eMeHTOB [VA-rpynnsl. YIiepoa U KpeMHHil 8 0
U UX COeIMHEHUS
0 0
0 0
25

Htoro mo paszeny

3.1

OO011HEe cBOIiCTBA METAJUIOB

Pasgen 3. MeTa/liibl H HX COeTHHEHHS
4 0

IIpakTHYeckHe
padoThI

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/IbHbIe
pecypchbl

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

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

bubanoreka IJOK
https://m.edsoo.1u/7f41a636

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

bubanoreka IJOK
https:/m.edsoo.1u/7f41a636

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

bubmmoreka I[JOK
https:/m.edsoo.1u/7f41a636

bubnmoreka IJOK



3.2 Baxueiime MeTauibl 1 X COSIMHEHUS 16 1
33 0 0

34 _ _ 0 0

3.5 0 0

Hroro 1o pazzueny 20

Pasnen 4. XuMus U oKpyRamomas cpeaa

4.1 BemecTBa 1 MaTepualisl B JKU3HU YeJI0BEKa 3 0

Hroro 1o pazueny 3 |

PezepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOIPAMME | 68 | 4

S O O

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

~ https://m.edsoo.1u/7f41a636

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

bubanoreka IJOK

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




IIOYPOYHOE IINIAHUPOBAHHE
8 KVIACC

Ne
n/n

10

11

Tema ypoka

HpezxMeT XUMHH. POJIb XUMHH B KU3HU
gejaoBeKa. Tena 1 BemecTBa

IloHsATHE O METOJ1aX MO3HAHUS B XUMHHI

[TpakTiueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OpaTOPHU U MIPHEMBI
obparmieHns ¢ 1abopaTopHBIM
o0opynoBaHHEM»

YucThle BelllecTBa U CMECH. CrocoOpI
pa3aciICHUA cMecell

[IpakTdeckas padota Ne 2 «Pa3neneHune
cMeceil (Ha mpuMepe OYHCTKHI
IIOBAPEHHOII COJIH )»

ATOMEI U MOJICKYIIbI

XUMHU4ecKHe 3JIeMeHTHI. 3HaKu
(CMBOJIBI) XUMHYECKHX 3JIEMEHTOB

HpOCTbIe H CIIOZKHBIEC BENIECTBA

ATOMHO-MOJIEKY/ISIPHOE yIeHHe

3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
Xummdeckas popMmyia. BareHTHOCTh
aTOMOB XHMUYECKHX 3JIEMEHTOB

OTHOCHUTEeIbHAS aTOMHAs Macca.
OTHOCHUTEIbHAS MOJIEKYJIIpHAA Macca

Bcero

Koam4yecTBo 9acoB

KoHTpoabHbIe
padoThI

0

IIpakTHYeckHe
padoThI

0

Jara
H3y4YeHH

JIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/IbHBbIE
pecypcebl
bubanoreka IJOK
https://m.edsoo.1u/ff0d210c

bubanoreka IJOK
https://m.edsoo.rw/ff0d227e

bubanoreka IJOK
https:/m.edsoo.ruw/ff0d23dc

bubanoreka IJOK
https://m.edsoo.ruw/ff0d26ca

bubanoreka IJOK
https:/m.edsoo.ruw/ff0d28c8

Bubanoreka IJOK
https://m.edsoo.ruw/ff0d2a6c¢

bubanoreka IJOK
https://m.edsoo.ruw/ff0d2be8

bubanoreka IJOK
https://m.edsoo.ru/ff0d2a6¢

Bubanoreka IJOK
https://m.edsoo.rw/ff0d2d50

bubanoreka IJOK
https:/m.edsoo.1u/ff0d2eae

Bubanoreka [JOK
https://m.edsoo.rw/ff0d323c




12

13

14

15

16

17

18

19

20

21

22

23

24

MaccoBas J0/1s XUMHIECKOI 0 3JIeMeHTa
B COCIHNHCHHU

KomuecTBo BemecTtBa. MoJIb.
MonspHas macca

Du3nyecKe I XUMHYECKIE SIBIECHU.
XuMH4yecKas peakius

HpPI3HaKI/I H YCIIOBHUSA IIPOTCKAHHA
XUMHYECCKHX peaKI_[I/Iﬁ

3aKOH COXPaHEHHUS MacChl BEIIECTB.
XUMHYeCcKNe ypaBHeHUS

BrruncieHns KoJmdecTBa, MacChl
BEIIECTBA [10 YPaBHEHISIM XUMHYIECKUX
peaxIHii

Knaccudukanus XuUMHIECKUX peaKITHit
(coennHEHNS, pa3/I0KEeHU S, 3aMEIeHIS,
obMeHa)

M. B. JIoMOHOCOB — yUY€HBIIi-
sHIMKIoeaUucT. O000IIEHIIE I
cHCcTeMaTH3aI i 3HaHHIT

Kontponphas padora Nel mo teme
«BemiecTBa 1 XUMHYECKUE PEAKIIHH»

Bo3ayx — cMech razos. Cocras
BO3]IyXa. Kucioposa — s1eMeHT u
nmpocTtoe BemectBo. O30H
Ou3ndecKie I XUMHIECKHE CBOICTBA
KHCIIOpoja (peakIui OKUCICHHS,
ropenue). [TousTue 06 okcHmax
Crroco0BI ToTydeHHs KHCI0po/ia B
71a00paTOpUN U IPOMBINUIEHHOCTH.
[IpnMeHeHne Kiciopoia

TeroBoit 3¢ eKT XUMIIECKOit
PEeaKITii, ITOHATHE O TEPMOXIMHUIECKOM

bubanoreka IJOK
https://m.edsoo.rw/ff0d350c

bubanoreka IJOK
https://m.edsoo.rw/ff0d5230

bubanoreka IJOK
https:/m.edsoo.ru/ff0d37fa

bubanoreka IJOK
https://m.edsoo.1u/ff0d3alé

Bubanoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubnmnoreka IJOK
https://m.edsoo.1u/ff0d5708

bubanoreka IJOK
https://m.edsoo.ru/ff0d3f34

Bubanoreka I[JOK
https://m.edsoo.1w/ff0d40c4

bubanoreka IJOK
https://m.edsoo.rw/ff0d4290

Bubanoreka IJOK
https://m.edsoo.ru/ff0d448e

bubanoreka IJOK
https:/m.edsoo.rw/ff0d4614

Bubnnoreka IJOK
https://m.edsoo.1u/ff0d497a

bubanoreka IJOK
https:/m.edsoo.rw/ff0d4790




26

27

28

29

30

31

32

33

34

35

36
37

YpPaBHE€HHH, 5K30- H SHIOTCPMHYICCKUX
PeaKIIAX

TormBo (HedTh, YToIb U METaH).
3arps3HeHHe BO3IyXa, CIIOCOObI ero
MIpeAOTBPAIICHUS

[TpakTHueckas padora Ne 3 mo Teme
«[TomydeHne u cobupaHue KUCIOPO/Ia,
H3Y4YEHHE €T0 CBOIICTB»

Boaopos — 37eMeHT U IpocToe
BemecTBO. HaxosxieHune B mpupoie
Ou3nuecKkie U XIMIYecKHe CBOHCTBa
BoJiopoja. [IpuMeHeHne Boiopoaa

IIoHsATHE O KHCIIOTaX H COMISIX

Crioco0BI OJTydeHUs BOI0po/a B
nabopaTopuu

[TpakTueckas padora Ne 4 mo Teme
«[Tonydenne u cobupanue BoJI0poa,
H3y4EHHE €r0 CBOHCTB»

MonspHblit 005EM ra3oB. 3aKoH
Asoranpo

BreranciieHns o0p€Ma, KOJIHYecTBa
BEIIlECTBA r'a3a I10 €r0 U3BECTHOMY
KOJIIYECTBY BEIECTBA IIH 00BEMY
BrrancireHns 00b€MOB ra3oB II0
YPaBHEHHIO peaKI[MHi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHHIT Ta30B

Du3uuecKie U XUMHIUECKIE CBOIICTBA
BOJIBI

CoctaB ocHoBauuii. [Toustue 06
HHIIKAaTOpax

Bopa xak PaCTBOPUTEIIb. HacpmieHabie u

bubanoreka IJOK
https://m.edsoo.ru/ff0d4c4a

bubanoreka IJOK
https://m.edsoo.ru/ff0d4ae2

bubanoreka IJOK
https://m.edsoo.rw/ff0d4ddo

bubanoreka IJOK
https://m.edsoo.rw/ff0d4dd0

Bubanoreka [JOK
https:/m.edsoo.ru/ff0d50d2

Bubanoreka [JOK
https://m.edsoo.rw/ff0d4dd0

bubanoreka IJOK
https://m.edsoo.1w/ff0d4f42

Bubanoreka IJOK
https:/m.edsoo.ruw/ff0d542e

bubanoreka IJOK
https://m.edsoo.1uw/ff0d55a0

Bubanorexa [JOK
https://m.edsoo.1u/ff0d5708

Bubanoreka [JOK
https://m.edsoo.rw/ff0d587a

bubmoreka IJOK
https://m.edsoo.rw/ff0d59e2

bubanoreka IJOK




38

39

40

41

42

43

44

45

46

47

48

49

HEHACBIIICHHBIEC PAaCTBOPHI. MaccoBas
J0JI1 BENIECTBA B paCTBOPE

[TpakTueckas padora Ne 5 mo Teme
«[IpuroToBieHNE PacCTBOPOB C
OIIpeIeJIEHHOI MacCOBOI J10JIeN
PacTBOPEHHOI O BEIIECTBA»

Kontponphas padora Ne2 mmo teme
«Kucnopox. Bonopoa. Boga»
OKCHJIBI: COCTaB, KIacCH(pUKAITHS,
HOMEHKJIaTypa

HOJ'Iy‘IeHI/Ie 1 XUMHYECKHE CBOIICTBA
KHCJIOTHBIX, OCHOBHBIX H an)oreprIX
OKCHJIOB

OcCHOBaHHA: COCTaB, KIacCHU(pUKAIIIS,
HOMEHKJIaTypa

[TomydeHne 1 XUMHYECKIE CBOIICTBA
OCHOBaHHII

Kucnotsr: coctaB, K1accuduxars,
HOMEHKJIaTypa

[TonydeHne u XUMHYECKHE CBOIICTBA
KHCJIOT

Comu (cpenHue): HOMEHKIATypa,
CIOCOOBI TTOTYYeHHS, XUMIUeCKIe
CBOIICTBaA

[IpakTudeckas padbora Ne 6. Pemenue
SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe
«OCHOBHBI€ KJIaCChl HEOPTaHUIECKUX
COETMHEHUI»

I'eHeTHUecKas CBA3b MEKIY KIacCaMH
HEOPraHUIECKUX COeIMHEHHIT

O00011IeHEe U CHCTEMAaTH3aIIs 3HAHUI

https://m.edsoo.rw/ff0d5b40

bubanoreka IJOK
https://m.edsoo.rw/ff0dSeba

bubanoreka IJOK
https://m.edsoo.1uw/ff0d6342

bubanoreka IJOK
https:/m.edsoo.1uw/ff0d664e

Bubanoreka [JOK
https://m.edsoo.rw/ff0d664e

Bubanoreka [JOK
https://m.edsoo.1w/ff0d67ca

bubanoreka IJOK
https://m.edsoo.rw/ff0d67ca

bubanoreka IJOK
https://m.edsoo.ruw/ff0dfee2

bubanoreka IJOK
https://m.edsoo.rw/ff0dfee2

Bubanoreka IJOK
https://m.edsoo.1u/00ad9474

bubanoreka IJOK
https://m.edsoo.1u/00ad9b7c

Bub6moreka IJOK
https://m.edsoo.ru/00ad9as50

bubanoreka IJOK
https://m.edsoo.1u/00ad9cb2




50

51

D2

53

54

55

56

57

58

59

60

61

KontponpHas padora Ne3 mmo teme
"OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coeTnHeHn"

[TepBble MOMBITKH KIaccH(UKAITHI
XHMHYECKHX 3J1eMeHTOB. IIoHITHE O
TpYIIIax CXOJHBIX JI€MEHTOB

[Iepuoguyeckuii 3aK0H U
[Iepronudeckas cucTeMa XHMHYECKUX
aemeHToB /. 1. MeHeneeBa

[Tepno/ipl, TPYIIIBI, IIOATPYIIIIBI

Crpoenune atomoB. CocTaB aTOMHBIX
siep. H3otomnsl

CtpoeHue 3IeKTPOHHBIX 000109eK
aTOMOB 371eMeHTOB Ileproimaeckoii
cucteMsl []. 1. MeHienieeBa
XapaKkTepHUCTHKA XUMHIECKOTO
sIIEMEHTA II0 €T0 MOJIOKEHHIO B
Ilepuonuueckoii cucteme /1. I.
MeHnieneeBa

3nauenue [lepnoamaecKoro 3akoHa JUIs
Pa3BUTUS HAYKU U ITpakTuku. 1. M.
MeHeneeB — y4€HBII, II€1aror u
rpaKIJaHUH
DIeKTPOOTPHUIIaTEIbHOCTh AaTOMOB
XHUMHYECKHX 3JIEMEHTOB

HonHag XuMH4YecKas CBI3b

KoBanenTHas IMoJIpHasa XHMHYICCKaA
CBA3b

KoBanenTHas HEIIOJIAApHad XUMHICCKasd
CBA3b

bubanoreka IJOK
https://m.edsoo.ru/00ad9ela

Bubanoreka IJOK
https://m.edsoo.ru/00ad9{fa

bubanoreka IJOK
https://m.edsoo.ru/00ada52c

Bubanoreka IJOK
https://m.edsoo.ru/00ada52c

bubanoreka IJOK
https://m.edsoo.ru/00ada342

bubanoreka IJOK
https://m.edsoo.ru/00ada6ébc

bubanoreka IJOK
https://m.edsoo.ru/00ada824

bubanoreka IJOK
https:/m.edsoo.ru/00ada96e

Bubanoreka IJOK
https://m.edsoo.ru/00adaab8

Bubanoreka [JOK
https://m.edsoo.ru/00adac34

bubanoreka IJOK
https://m.edsoo.ru/00adaab8

bubanoreka IJOK
https://m.edsoo.ru/00adaab9




62

63

64

66

67

68
69

KontponsHas padorta Ne4 1o teme
«CtpoeHne atoMa. XUMHUYECKas CBA3b»

CreleHb OKHCIEHUS

OKHCINTEIbHO-BOCCTAaHOBUTEILHBIE
pPeaKmun

OKHUCIHTEIN I BOCCTAaHOBUTE TN

PesepBHEIil ypok. O000IIeHNE U
CHCTeMaTH3aI[Us 3HAHUIT
PesepBHEIil ypok. O000IIeHNE U
CHCTeMaTH3aIUs 3HAHUIT
PesepBHEIil ypok. O000IIeHNE U
CHCTeMaTH3aIUs 3HAHUIT

OBIIEE KOJIMYECTBO YACOB IIO
ITPOITPAMME

68

Bubanoreka [JOK
https://m.edsoo.1u/00adb486

bubanoreka IJOK
https://m.edsoo.ru/00adae28
Bubanoreka [JOK
https://m.edsoo.1u/00adb076

Bubnnoreka IJOK
https://m.edsoo.1u/00adb076

bubanoreka IJOK
https://m.edsoo.ru/00adb33c

bubanoreka IJOK
https://m.edsoo.ru/00ad9cb2

bubanoreka IJOK
https://m.edsoo.1w/ff0d61c6




9 KUIIACC

Ne n/m Tema ypoka

[IepuoamdecKkuii 3aK0H.

1 [Tepnoaudeckas cucTeMa XHMUUECKUX
aneMeHTOB J[. 1. Menneneesa
3aKOHOMEPHOCTHU B H3MEHEHUH

2 CBOIICTB XUMUYECKHUX 3I€MEHTOB
IIEPBBIX TPEX IIEPUOJIOB

Krnaccudukanus 1 HOMEHKIaTypa
HEOPTaHHYECKHUX BEIIeCTB

Buipl XUMHUYECKOH CBSI3H U THIIBI
KPHCTAJUITHICCKHUX peHIéTOK

KoHnrponpHasg padora Nel o Teme
3 «[ToBTOpEHUe U YITyOIeHHe 3HAaHUIT
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca»

Kiaccupukanus XUMHYIeCKUX peaKITHii
10 pa3JINIHBIM IIPH3HAKaAM

[IoHSTHE O CKOPOCTH XUMUYECKOI

7 peakuun. [loHsTHE O TOMOTEHHBIX U
TeTepOTEeHHBIX PeaKITIIX

[ToHsATHE O XMMHYECKOM PaBHOBECHH.
@aKTOpBl, BIUSIOIIIE Ha CKOPOCTh

: XHMHYECKON peaKIHH H IOT0KEHNE
XHMHYECKOTO PaBHOBECHS

9 OKHCIIUTEIFHO-BOCCTAaHOBUTEIbHBIE
peaKkun
Teopus 37IeKTpOITUTHYECKON

10 nmucconuanyuy. CHIBHBIE U clIa0bIe

SJIEKTPOJIUTBI

Bcero

KoanyecTBO 9acoB

KoHnTpoabHbIe
padoThI

IIpakTHYeckHe
padoThl

Jara
H3Yy4YeHHus

DJIeKTPOHHBbIE
nudposbie
o0paszoBaTeIbHbIEe

pecypchl

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

bubanoreka IJOK
https://m.edsoo.ru/00adb6b6

bubanoreka IJOK
https:/m.edsoo.ru/00adb7e2

bubanoreka IJOK
https://m.edsoo.ru/00adbac6é

bubanoreka IJOK
https://m.edsoo.ru/00adbcb0

bubanoreka IJOK
https://m.edsoo.ru/00adbe9a

bubanoreka IJOK
https://m.edsoo.ru/00adc28c

Bubanoreka IJOK
https://m.edsoo.ru/00adcade

bubanoreka IJOK
https://m.edsoo.ru/00adcd68




11

12

13

14

15

16

17

18

19

20

21

22
23

HoHHBIE ypaBHEHUS peaKIUil

XUMHYECKHE CBOIMCTBA KUCJIOT U
OCHOBAHUII B CBETE IpeJICTaBIeHUIT 00
3JEKTPOIUTHIECKOMN JUCCOIHAIII

XHUMHYECKHE CBOIICTBA COJIEH B CBETE
IpeJIcTaBIeHHI 00
IEKTPOJUTHIECKON JUCCOINALIUI

[TonsaTHE O TUAPOIIN3E COE

O00011eHNE U CHCTEMAaTH3aI[ I
3HaHHUI

ITpakTiyeckas padora Ne 1. «Pemenue
9KCIIEPHMEHTAIBHBIX 3a7a49»

KonrponpHas padota Ne2 1o teme
«DIEeKTpOIMTHIECKAs JHCCOIHALIHS.
XUMHYECKHE PEAKIIHH B pacTBOpax»

OOmrast XapaKTepUCTHKA TaJIOT€HOB.
XUMHYECKHE CBOIICTBA Ha IIPUMEpPE
Xjaopa

XitopoBojiopoj. CoisiHas KHCIIOTa,
XUMHYECKHe CBOIICTBA, I0TyJYeHHE,
IIPHMEHEHHE

IIpakTudeckas padota Ne 2 1o Teme
«[lonydeHue cOITHON KUCIOTHI,
H3y4eHUe e€ CBOICTB»
BrrunciieHus o ypaBHeHHUAM
XHUMHYECKHX PeaKIIUil, €CIH OJUH U3
peareHToB JIaH B H30BITKE

OOmras XapaKTepUCTHKA 3JIeMEHTOB
VIA-rpy1msl

AJLTOTPOIIHBIE MOJU(DHKAITUH CEPHI.

bubanoreka IJOK
https://m.edsoo.1u/00add448

Bubanoreka [JOK
https://m.edsoo.ru/00add5d8

bubanoreka IJOK
https://m.edsoo.1u/00add8b2

Bubanoreka [JOK
https:/m.edsoo.ru/00add9d4

Bubanoreka [JOK
https://m.edsoo.1u/00addd12

bubanoreka IJOK
https://m.edsoo.ru/00addbfa

bubanoreka IJOK
https://m.edsoo.ru/00addecO

Bubanoreka [JOK
https://m.edsoo.rw/00addfe2

Bubanoreka IJOK
https://m.edsoo.ru/00adel 04

bubnmoreka IJOK
https:/m.edsoo.ru/00ade348

Bubanoreka IJOK
https://m.edsoo.ru/00ade4 88

Bbubnoreka IJOK
https://m.edsoo.ru/00ade64a

bubanoreka IJOK




24

25

26

29

28

29

30

31

32

HaxosieHue cepbl U €€ COeIMHEHUI B
npupojie. XUMHUECKHE CBOIICTBA CEPBI
CepoBo0po/1, CTpoeHHe, (U3HIECKHe
1 XUMHYECKHE CBOIICTBA

Oxkcunpl cepbl. CepHas KHCIIOTa,
(¢bu3mgecKue 1 XUMHYECKHE CBOHCTBA,
IIpUMEHEHHe

XuUMHI4YecKHe peakilii, JeKaIlie B
OCHOBE MPOMBIIIUIEHHOTO CIIocoba
IIOJIY9€HHUSI CEPHOIT KHCIIOTHI.
XuUMHI4YeCKoe 3arpsi3HeHHe
OKpYKaromIeil cpe/bl COeIMHEHUIMU
cepbl

BrruiiciieHne MaccoBOil J10JIH BEIXOZa
IIPOJIyKTa peaKI[Uu

OO0mrast XapaKTepUCTHKA 3JI€MEHTOB
VA-rpymisl. A30T, paclipocTpaHeHUe
B IIpUpo/ie, GU3HIeCcKIe H XUMITIECKUe
CBOIICTBA

AMMIIaK, €ro (I)I/IBI/I"IGCKI/IC 51
XHMHYCCKHE CBOﬁCTBa, IMOJIYUCHHE H
IIPUMCEHCHHUEC

[IpakTiyeckas padora Ne 3 1o Teme
«[Tony4yeHne aMMHaKka, H3y4eHHE €T0
CBOICTB»

A3oTHas KHCJIOTa, eé (I)I/ISI/I‘IGCKHG 41
XHMHYECKIE CBOIICTBA

Hcnonp30BaHNe HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE MUHEPAIBbHBIX
ynoOpeHuii. XiMHYECKOe 3arps3HeHHe
OKpY’KaroMIel cpeabl COEIUHEHUIMHI
a3oTa

https:/m.edsoo.ru/00ade64a

bubanoreka IJOK
https://m.edsoo.ru/00ade802

bubanoreka IJOK
https://m.edsoo.ru/00adea28

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

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

bubanoreka IJOK
https://m.edsoo.ru/00adeeaé

bubnnoreka IJOK
https://m.edsoo.ru/00adf004

bubanoreka IJOK
https://m.edsoo.1u/00adf180

Bubanoreka IJOK
https://m.edsoo.1u/00adf306

Bubanoreka [JOK
https://m.edsoo.1u/00adf518




33

34

35

36

37

38

39

40

41

42

43

®ocdop. Oxcua dhocdopa (V) u
dbochopHas kuciora, GU3HIECKUE U
XIMHYeCKHe CBOHCTBA, MOTYIeHHE

Hcnonp3oBanue ¢pocdaToB B kKauecTBe
MUHEpaTbHBIX YI0OpEeHMII.
3arpsa3HeHue MPUPOIHOIL CpeIbl
dbocharamu

VriepoJ, paclipocTpaHeHHE B
npupoje, Gu3mdecKie u XUMIIECKUe
CBOIICTBa

Oxcuzp! yriaepoa, ux Gpu3nIecKue u
XHUMHYECKHE CBOICTBA.

DKOJIOTHIECKHE Hp06JIeMI>I, CBs3aHHBIC

¢ okcugoM yriepoaa (IV)
VYronpHas KuciaoTa U e€ conu

[TpakTudeckas padota Ne 4 1o Teme
"[lostydeHne yIrJIeKHCIIOro rasa.
KauecTBeHHas peakius Ha KapOoHaT-
HOH"

HepBOHa‘IaJIbHHe MIOHATHS 00
OPraHH4Y€CKHX BEIICCTBAX KaK O
COCINHCHUAX YIIIEpOoaa

KpeMHHii 1 ero coeJUHEHNS

[IpakTuyeckas padota Ne 5. Penrenne
HKCIIEPHMEHTAIBHBIX 3aad 10 TeMe
«BaxHeinume HeMeTaJUIbl U UX
COE€JINHEHUS»

KontponpHas padota Ne3 o teme
«BaxHenume HeMeTaJUIbl U HX
COEJIHHEHUS»

O6111a;1 XapaKTCPpHUCTHKAa XHMHYCCKHUX

bubanoreka IJOK
https://m.edsoo.ru/00adf68a

bubnmnoreka IJOK
https://m.edsoo.ru/00adfc20

Bubanoreka [JOK
https:/m.edsoo.ru/00adfd9c

bubanoreka IJOK
https://m.edsoo.ru/00adfebe

bubanoreka IJOK
https://m.edsoo.1u/00ae006¢

bubnmnorexa IJOK
https://m.edsoo.ru/00ae027e

Bubanorexa IJOK
https://m.edsoo.ru/00ae054e

Bbubnoreka IJOK
https://m.edsoo.1u/00ae080a

Bubnnoreka IJOK
https://m.edsoo.1u/00ae0bf2

Bubanoreka IJOK
https://m.edsoo.1u/00ae0e 18

bubanoreka IIOK



44

45

46

47

48

49

50

51

52

53

54

3JIEMEHTOB — METaJLIIOB.
Mertawindeckasi CBSI3b U
MeTaJuIn4decKasi KpucTauIindecKas
pemérka. OU3nYecKue CBOICTBA
MeTaJJIOB

XUMUYECKHE CBONICTBA METAJIJIOB.
DIIEKTPOXUMUYECKHUI PSJT HAIIPSKEHU I
MeETaJJIOB

Oo6mue criocoOb! MOTyJeHUS
MeTaoB. CiuiaBel. BeraucieHnd 1mo
YpaBHEHHUSIM XHUMHUYECKIX pPeaKIIHil,
€CJIM OJIUH U3 PEareHTOB COJEPKUT
MIpUMeCH

Ilousatue o KOppO3HUH METAIIIOB

[Ileno4HbIe MEeTAJLIIBI

OKcugsl U THAPOKCHJBI HATPHUA 1
KaJmsa

IIlero4HO3€METbHBIE METALIIBI —
KaJIbITMII U MarHui

BaxHeimme coeqiHEHUI KaJIbIIUI

O000111eHNE U CHCTEMAaTH3aI[ I
3HAHUI

JKECTKOCTD BOJBI U CIIOCOOBI €€
yCTpaHEeHHUS

[IpakTiyeckas padora Ne 6 1o Teme
"JKEcTKOCTh BOJIBI I METOJBI €€
ycTpaHeHus"

AJTFOMUHHU

https:/m.edsoo.ru/00ael03e

bubanoreka IJOK
https://m.edsoo.1u/00aell156

bubanoreka IJOK
https://m.edsoo.1u/00aell56

bubanoreka IJOK
https://m.edsoo.1u/00ael278

Bubnnoreka IJOK
https://m.edsoo.ru/00ael14b2

bubanoreka IJOK
https://m.edsoo.1u/00ael14b2

bubanoreka IJOK
https://m.edsoo.ru/00ael5e8

Bubanorexa IJOK
https://m.edsoo.ru/00ael5e8

Bubanoreka [JOK
https://m.edsoo.1u/00ae1886

bubanoreka IJOK
https://m.edsoo.ru/00aelae8

Bubanoreka [JOK
https://m.edsoo.1u/00aelc64




59

60

61

62

63

64

65

66
67

AM(oTepHBIE CBOIICTBa OKCHJIA U
THIPOKCH]IA

XKenezo

OKCHIBI, THIPOKCHIBI H COJIH JKeTe3a
(IT) u xene3a (IIT)

KontponpHas padota Ne4 o Teme
«BaxHenme MeTaJlIbl U UX
COE€JINHEHU S

O00011eHIE U CHCTEMAaTU3aI U
3HaHHUII

[IpakTuyeckas padota Ne 7. Penrenne
HKCIIEPHMEHTAIbHBIX 3a1ad 10 TeMe
«BaxHenume MeTalIbl H UX
CO€JIMHEHUS»

BrrumcieHns no ypaBHEHUAM
XHMHYEeCKHX peaKIluil, eCIH OJUH U3
peareHToB JIaH B H30BITKE IWIH
COJIEPIKUT IIpUMecH. BerancieHns
MacCOBOI JJOJTH BBIX0J1a IIPOIYKTa
peaKIim

O00011eHIE U CHCTEMAaTHU3aI U
3HAHUI

BeniectBa n MaTepHaibsl B
IIOBCE/IHEBHOII JKI3HH YeT0BeKa
XUMIYecKoe 3arps3HeHNe
OKpYKaIOIIeH CpeJIbl

Poip XxuMuu B penieHnn
HKOJIOTHYECKUX IIPobIeM

PesepBHrIit ypok. O000mIIeHHE 1
CHCTeMAaTH3aIlisI 3HAHUIT

PesepBHBIil ypok. O0001mIeHNE U

bubanoreka IJOK
https://m.edsoo.ru/00aelc64

bubanoreka IJOK
https:/m.edsoo.1u/00ae1d86

Bubanoreka [JOK
https://m.edsoo.1u/00ae35e6

bubnmnorexa IJOK
https://m.edsoo.ru/00ae3de8

bubanoreka IJOK
https://m.edsoo.1u/00ael1750

bubanoreka IJOK
https://m.edsoo.ru/00ae3£50

bubanoreka IJOK
https://m.edsoo.1u/00ae4270

Bubanoreka IJOK
https://m.edsoo.1u/00ae4270

Bbubanoreka IJOK
https://m.edsoo.ru/00ae0d0a

bubanoreka IIOK




cHCcTeMaTH3aI i 3HaHUIl | https://m.edsoo.ru/00adb33c

68 PesepBHrIit ypok. Ob00mIIeHHE 1 1 0 0 Bubmmoteka IJOK
cHUCTeMaTH3aIlHus 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB IIO 68 4 7

ITPOTPAMME



VYEBHO-METO/IMYECKOE OBECHEYEHUE OFPA30BATEJILHOTO
IIPOIIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI VUEHIKA

» Xumus, 8 knacce/ I'abpuensn O.C., OctpoymoB I.T'., CragkoB C.A., AKITHOHEPHOE 00IIECTBO
«M3narenscTBO «lIpocBerenme»

» Xumus, 9 xnacce/ I'abpuensn O.C., Octpoymos I1.T'., CiagkoB C.A., AKIIHOHEPHOE
obmecTBO «I31aTenbeTBO «IIpocBenieHne

Tabmpl: [lepnomiueckas cucteMa XuMuiaeckux 3iaeMenToB JI. 1. MenzaeneeBa, Tabmuma
PacTBOPHMOCTH, 3JIEKTPOXUMUYECKHIT psi]I HAIIPSLKCHHSI METaUIOB

METOJIUYECKHNE MATEPHAJIBI JIUIA YUYUTEJIA

https://iro-49 1u/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypoBeHb. -Peamm3anus-
TpedoBanmnii-OI" O C-0cHOBHOT0-00111eT0-00pa30oBaHis.-MeToIHIeCKOe-10co0ne- 1Is-
yaurens.pdf

IINPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.rw/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



KOHTpOJIbHO—H3MepHTeJIbeIe MaTepHaJ/Ibl

8 ki1ace

KonTpoasHasi padora Nel «BemecTBa H XHMHYECKHEe PeaKIIHH »
Bapuanr 1.

1.(5 6an0B) Bbi0epuTe (pu3ndeckne i XHMHYECKHe SIBJICHHS:
a) Ipoliecc BbIITapHBaHUS BOJBI U3 pacTBOPa COJIM;

0) HcmapeHne CupTa;

B) THHEHHE JIICTHEB;

T) paclipoCTpaHEeHHe 3amaxa JyXoB,

1) TopeHne OeH3uHa

2. (4 6an1a) OnpenenTh BAJJEHTHOCTH 3JIeMeHTOB 0 (popMy.ie BellecTBa:
a) K»S ;

0) NO> ;

B) V1205 s

F) CasN»

3. (4 6amna) CocraBuTh (POpMYJbl MO BATEHTHOCTH 51 CJA0KHBIX BelllecTB, COCTOSIIINX H3
KHCJI0PO/A H CJIeYHINX XHMHAYeCKHX 3]1eMeHTOB:
a) xexnesa (III) ; 0) azota (V) ; B) KaJIbIIHA ; r) Xpoma (VI)

4. (10 6amnoB) PacctaBurh Ko3QPunuenTsl B ypaBHeHHsIX. IloquepkHYTh (POPMYJIbl CI0KHBIX
BemiecTB. Onpe e/ IHTh THIBI XHMHYeCKHX PeaKIIHi:

a) HC1 + Mg =MgCl, + H»

0) Na + Cp =NaCl

B) KCIO3 =KCl+ O2

r)CHs = C:H, + H»

1) KOH + H, S =K,S + H,O

5. (5 6an10B) BeIuncIHTe OTHOCHTEIbHYIO MOJIEKY/ISIPHYI0O Maccy BelleCTBA H MAacCCOBbIe JIOJIH
3jeMeHTOB B BemecTtBe CaCls.

KonTpoabHas padora Nel «BemecTBa H XHMHYeCKHEe PeaKIIAN
Bapuanr 2.

1. (S 6annoB) BeiOepuTe pu3nueckne 1 XHMHYECKHe SIBJIeHHUS :
a) HCIIapeHHe BOJbI H3 PEK;

0) pacpocTpaHeHHUe 3amaxa CIupTa;

B) THHEHHE MsCa;

r) 0Opa3oBaHHe HHES

1) pKaBJIEHHE TBO3/IA

2.(4 6a1a) OnpeaeIHTh BaJIeHTHOCTH 3/IeMEeHTOB 0 (popMyJie BelecTBa:
a) ALOs ; 0) KsS ; B) SO; ; r) As:Os

3. (4 6anna) CocraBuTh (POPMYJbl MO BAJTEHTHOCTH ISl CJAOKHBIX BellleCTB, COCTOSIIINX H3
KHCJI0PO/A H CJIeYIINX XHMHYEeCKHX 3]1eMeHTOB:



a) xpoma (IIT) ;  ©) mapranma (IV) B) cepebpa (I) r) Oapus

4.(10 6anmoB) PaccrtaButh K03 PunHeHTHI B ypaBHeHHNAX. IloguepkHYTh (POPMYJIBI CI0KHBIX
BeliecTB. Onpe e/ IHTh THIBI XHMHYeCKHX PeaKIIHii:

a) Cu+ 0O, =CuO

6) K+ H.O = KOH + H»

B) Al + O, = ALO3

r)CHs=C+H;

1) HC1 + MgO = MgCl: + H.O

S. (5 6an0B) BbruncanTe OTHOCHTEIBHYI0 MOJIEKY/ISIPHYH0 Maccy BellleCTBAa H MacCOBbIe J0JIH
3J1eMeHTOB B BemecTBe N>O.

Kputepun oneHnBaHuS:
MakcHMaJIbHOE KOJIHYeCTBO 0a/110B— 28
0 - 8 bawIoB — «2»;

9 - 15 6amIoB — «3»;

16 - 23 6aw10B — «d»;

24 - 28 6aJUI0B — «5»

K.P. Ne2. «Kucaopoa. Boxopon. Boxa»
B-1

1.(4 6an1a) CoctaBUTh (POPMYJIbI OKCHIOB CJAeIyIONIHX 3J1eMeHTOB:
a)C 0)AI B) N r)P

2.(7 6annoB) PacnpeneiuTh mo KjaaccaM (OKCHIbI, KHCJI0Tbl, OCHOBAHHS, COJIH) CJIeIyHIIHe
coeJHHEeHHS U 1aTh BceM Ha3BaHMSL.

a)CaO 0)C B)HNO3 r)S10; mFe(OH): ¢eXK xK)KoCOs

3.(6 6amn0B) CocTaBUTH (POPMY.JIbI CAeAYIOIINX COJIEH:
a) CIUIMKAaTa aJIFOMHHHS 0) xnopuja dapus B) HUTpaTa MarHus.

4. Pemmre 3a5a4mn:

1. (4 6anna) BerancauTe Kon4decTBo BemectBa MetaHa CHa:

a) conepikarero 30 * 1023 monekyn. 6) Maccoit 8r

2. (2 6anna) Beruncanre 06bém 3,5 moabp H2S.

3. (2 6anna) Kak npuroroButh 150r. 5% cnupToBoro pacreopa ioaa asi 00padoTKH paH

K.P. Ne2. «Kucaopoa. Boxopon. Boxa»
B-2

1.(4 6an1a) CocTaBuTh (POPMYJIbI OKCHIOB CJIeIYIOIIHX 3J1IeMeHTOB:
a)K 0)Si B)CI r)S

2.(7 6amnoB) PacnpenenuTh mo KjaaccaM (OKCHIbI, KHCJI0ThbI, OCHOBAHHS, COJIH) CJIeIyHIIHe

coe[lMHeHHs H 1aTh BCceM Ha3BaHH.
a)Ca(OH): 0)S1 B)H>SOq4 r)Na,O q1)CO2  e)KNO; xK)AI



3. (6 6anm0B) CocTaBuTh GOPMY.IBI CJIETYIOIIHX COJICH:
a) KapOoHaTa HATpUA 0) dhocdara MarHuS B) cyab(duaa KaabIUsL

4. (4 6anna) Pemmre 3a7a4m:

1. BpruncinTe KoJIH4YecTBO BelllecTBa okcuaa cepbl SO2:

a) comepikarero 24 * 1023 Moexy. 0) Maccoii 32r

2.(2 6annna) Beraucanre 00bém 2,5 moab CO2.

3.(2 6anna) Kakyro Maccy coIM XJ10pHIa HATPHS MOKHO BbImapuTth u3 450 r. 10% pactBopa.

K.P. Ne2. «Kucaopoa. Boxopoa. Boxa»
B-3

1.(4 6an1a) CoctaBUTh (POPMYJIbI OKCHIOB CJAeIyIONIHX 3J1eMeHTOB:
a)CI 0)P B) S r) Mg

2. (7 6annoB) PacnpeneauTh mo KiaaccaM (OKCHAbI, KHCJI0Tbl, OCHOBAHHS, COJIH) CJIeIyHOIIHe
coeJHHEHHS H 1aTh BceM Ha3BaHMHSI.
a)CuO 0)NaOH B)Hg r)P>0s 1)H>COs3 e)P x))CaCl,

3. (6 6an10B) CocTaBUTh GOPMY.IBI CJIETYIOIIHX COJIEH:
a) cyabdara aTrOMHUHHS 0) pocdara kaaus B) OpoMH/Ia KaJbIHS.

4. (4 6anaa) Pemmre 3aga4um:

1. BeruncinTe KoJIH4YecTBO BelllecTBa cepoBogopoaa HeS:

a) conepikamero 12 * 1023 motexy. ©0) maccoii 68r

2. (2 6anna) Berancanrte 00béM 4 moap CHa.

3. (2 6anna) Kak nmpuroroButh S00 r. 6% paccosia 1s 3aC0JIKH OTYPIOB.

K.P. Ne2. «Kucaopoa. Bogopoa. Boxa»
B-4

1.(4 6a1;1a) CocTaBUTH (POPMYJIbI OKCHIOB CJIeIyIOIIHX 3J1IeMeHTOB:
a) C 0)S B) N r) Fe

2.(7 6amnoB) PacnpenenuThr mo KjaaccaM (OKCHIbI, KHCJI0Thbl, OCHOBAHHS, COJIH) CJIeIyHIIHe

coeMHEHHS U IaTh BceM Ha3BaHHA.
a) AlI(OH); o) N> B) H3PO4 r) Cu o) ALOs  e) Ag NO; x) SO

3. (6 6amnoB) CocTaBUTh (POPMY.IBI CJACTYIONIHX COJTEH:
a) CIUINKaTa jKeje3a 0) cynbduTa IUTHS B) HUTpaTa MarHus

4. (4 6anaa) Pemmre 3agaum:

1. BeruncinTe KoJIH4YecTBO BelllecTBA yriiekucjaoro raza CO:z:

a) conepikamero 18 * 1023 morexkyn 0) Maccoii 88T

2. (2 6anna) Berancanre 06bém 1,5 moab SO2.

3. (2 6anaa) Kak npuroroButh 250r. 30% pacTBOopa caxapHOro CHpomna JJsi KOMIoTa.



Kputepun oneHnBaHHS:

MagcnMaJIbHOE KOJHYECTBO 0A/110B — 25
0 -7 6amw1oB — «2»;

8 — 13 0ayw1oB — «3»;

14 — 21 6ammoB — «4»;

22 — 25 6aIoB — «5»

KonTpoabHas pabora Ne3
«OcHoOBHBIE KJIacChl HEOPTrAaHHYeCKHX COeJHHEeHHI
Bapmnanr 1

1. (8 6amn0oB) PacnpenesiuTh mo Kiaaccam (MeTa/libl, HeMeTaJJIbl, OKCH/Ibl OCHOBHbIE, OKCH/bI
KHCJI0THbIe, KHCJI0ThI, 0CHOBAHHS, COJIN) CJIeYIOIIHe COeJHHEeHHS H JaTh BceM Ha3BaHHS.
a) A(OH); 6)N> B)H.O r)H3;POs na)Cu wu)AbLO; x)AgNOs 3)SO»

2. (6 6anmoB) Kakne M3 JaHHBIX BellleCTB B 1-M 3alaHHH pearHpylT Mexay codoil. Hamucarb
YPaBHeHHS TPeX BO3MOKHBIX PeaKkIHil.

3. (12 6ana0B) CocTaBHTh FreHeTHUECKHH PSI/I O TPH Mepexoa:
a) pyouaus 0) a3oTa
Hanummn peaknuy, NpH MOMOIIH KOTOPBIX MOKHO OCYIIeCTBHTH 3TH MpeBpalleHHs.

4. (6 6an10B) Peminre 3agaun:

a) PaccunTaiite 00beM mapa BoJAbl, BbIJe/INBIIErocsl PH CTOPaHUH S,571. BoJopoaa.

0) Kakoe ko1m4ecTBO H Macca :Kejle3a moTpedyercs AJsi peaknuu ¢ 16r cepbl, 1S MOJTy4eHHS
cyabpuaa xeaesa (I1I).

KonTpoabHas pabora Ne3
«OcHoOBHBIE KJIacChl HEOPTAaHHYeCKHX COeJHHEeHHI
Bapmnanr 2
1.(8 6amnoB) PacnpeaeanTs mo Kiaaccam (MeTajllibl, HeMeTaJIbl, OKCH/IbI OCHOBHbIE, OKCH/bI

KHCJIOTHBIE, KHCJI0THI, 0CHOBAHHS, COJTH) CJIeYIOIIHE COeTHHEHHSI H JaTh BCeM HAa3BaHHUS:
a) CuO 0) NaOH B)Hg 1)P:0s a)H.CO; e)P x) CaCl 3)HO

2. (6 6anaoB) Kakne U3 JaHHBIX BellleCTB B 1-M 3aJaHHH pearHpywT Mexay codoi. Hamucarb
YPaBHeHHS TPeX BO3MOKHBIX PeaKkIHil.

3. (12 6ana0B) CocTaBHTh FreHeTHUECKHH PSII IO TPH Mepexoa:
a) xJIopa 0) Kene3a

Hanunmu Pe€aKIHH, IPH MIOMOIIIH KOTOPBIX MOKHO OCYIIECTBHTD 3TH IIPECBPAIlICHHS.

4. (6 6annoB) Pemure 3a729n:

a) PaccunTaiiTe 00beM H KOJINYEeCTBO BOJOPOAA, MOIYUeHHOr0 MPH B3aHMoAelicTBHH 48T MarHus
¢ XJIOPOBOJAOPOJHOH KHCJIOTOM.

0) BerunciauTe Maccy HaTpHsi, He00X0UMOro0 115 moJaydenust 10,7 xiaopuaa HaTpus.



Kputepun oneHnBaHuS:

MagkcHMaJIbHOE KOJIHYEeCTBO 0A1710B — 32
0 -9 6amwIoB — «2»;

10 — 17 6ammoB — «3»;

18 — 27 6ammoB — «4»;

28 — 32 6aiIoB — «5»

KonTpoabHas padora Ne 4 mo Teme «CTpoeHHe aToMa. XUMHYecKasi CBSI3b)
BAPHAHT 1

1. JlailiTe XapaKTepUCTHKY XHMHYECKHM 3JIeMeHTaM MO0 MOJI0KeHHI0 B MepHOIHYecKoil cucTeMe
(0e3 cpaBHEeHHS ¢ COCeTHHUMH): a)K 0)P

2. Pacno/iokuTe 3J1eMeHTHI B IOPSI/IKe BO3PacTaHUS HX:
a) HeMeTaJUIM4eCKUX CBOMCTB: P, Si, S;
0) MeTauTHYeCKHX cBOICTB: Ga, Al, B.
OTBeT NosICHHTE.

3. OnpeneanTe YNCI0 3J1eKTPOHOB, IPOTOHOB H HEHTPOHOB JIsi M30TOmOB: a) 3°Cl ) 3’Cl
B)%CL

4. B 4yeM COCTOHT 0CO0EHHOCTH 3JieMeHTa HHHKAa. CocTaBbTe (l)OpMyJIbl OKCHIO0OB H THIPOKCHIOB
IMHHKA, oIlpeIe/InTe HX XapaKTep.

KonTpoabHas padora Ne 4 mo Teme «CTpoeHHe aToMa. XUMHYeCKasi CBSI3b)»
BAPHUAHT 2

1. JlaliTe XapaKTepHCTHKY XHMHYEeCKHM 3JIeMeHTaM M0 MOJI0KeHHI0 B MepPHOIHYeCKOH CHCTeMe
(0e3 cpaBHeHHA ¢ cocerHHNMH): a) Ca 0) S

2. Pacno/io:kuTe 371eMeHTHI B OPS/IKe BO3PACTaHHS HX:
a) HeMeTaIn4eckux cBoiicts: P, Cl, Mg;

0) MeTauTueckux cBoiicTB: Ca, Be, Mg.

OTBeT NosiICHHTE.

3. OnpeneanTe YNCI0 3JIeKTPOHOB, IPOTOHOB H HEATPOHOB 11 m30oTomoB:  a)3°K 0)*'K
B)¥K.

4. B yeM COCTOHT 0COOEHHOCTD 3JIeMeHTa rains. CoctaBbTe (l)OpMyJIbl OKCH/IOB H THAPDOKCHIOB
ra/liinsi, onmpeaecJiuTe HX XapakrTep.

Kpurtepun oneHnBaHus:
«5» - ¢ 3aJJaHUSIMHU CIIPaBILIUCH ITOJIHOCTHIO;



«4» - ¢ 3aJaHUSAMH CIIPaBIIINCh, HO €CTh HEJI0UETHI;
«3» - ¢ 3alaHNsIMH cIIpaBIIUCh Ha 50%;
«2» - ¢ 3aJaHUSIMH He CIIPaBIUIUCH.

KOHTpOHbHO—H3M9pHT6JIbele MaTepHaJIbl — 9 Kiacc

Konrpoabsnas padora Ne 1 mo teme «IloBTOpeHHe H yIi1y0/IeHHe 3HAHHH OCHOBHBIX Pa3Je/ioB
Kypca 8 kiacca»
BAPHUAHT 1

1. JlaiiTe XapaKTepHCTHKY XHUMHYECKHM 3JIeMeHTaM MO0 MOJI0OKeHHI0 B MePHOTHYECKOH CHCTeMe
(0e3 cpaBHeHHS ¢ coceTHHMH): a) Na 0) Cl

2. Pacno/iokuTe 3J1eMeHTHI B IOPSiIKe BO3PACTaHUS HX:
a) HeMeTa/umdeckux cBoicTB: F, O, Li;
0) meTawTgeckux cBoiicTB: Rb, Na, K.
OTBeT NMOsSICHHTE.

3. OnpeneanTe YNCI0 3JeKTPOHOB, IPOTOHOB H HEATPOHOB s HW30TomoB: a) 0, 6) 20, B)
170

4. B 4eM cOCTOUT 0cOOeHHOCTH 31eMeHTa XpoMa. CocTaBbTe (DOPMYJIbI OKCHI0B H THAPOKCHIOB
XpoMa, onpeaeJnTe HX XapaKkTep.

5. (12 6annoB) CocTaBUTh FeHeTHYECKHH P/l 0 TPH Mepexoa:
a) aTFOMHHUSA 0) yriepojia
Hanumm peaknuy, NpH MOMOIIM KOTOPBIX MOKHO OCYIIeCTBHTH 3TH MpeBpalleHHs.

S. (6 6an10B) Peminte 3agaumn:

a) Kakoe ko/m4ecTBO H 00beM KHCJI0POJIa HE00X0IHMO LIS PeaKIHH ¢ 4T KaJIbIH.

0) Kakyw maccy m3BecTHsIKa (Kap0oOHaTa KaJbIHsl) He00X0JHMO Pa3/I0KATh, YTOOBI MOJIYYHTH
28Kr M3BecTH (OKCHIA KAJIbIMA).



Konrpoasnas padora Ne 1 no teme «IloBTOpeHHe H yIiy0/IeHHe 3HAHHH OCHOBHBIX Pa3Je/IoB
Kypca 8 kiacca»
BAPHUAHT 2

1. laiiTe XapaKTepHCTHKY XHMHYEeCKAM 3/IeMeHTAM 10 MOJI0KeHHI0 B MePHOINYECKON cHCTeMe
(0e3 cpaBHeHHS € COCeTHHMH): a) Mg 0) Si

2. PacnoJiokuTe 3J1eMeHTHI B IOPSIJIKe BO3PACTAHHUS HX:
a) HeMeTaJlJIn4eCKUX cBOMCTB: Se, O, Te;
0) MeTayuTHUecKHUX cBoiicTB: Na, Al, Mg.
OTBeT NMOsSICHHTE.

3. OnpeneauTe YUCI0 3JIeKTPOHOB, IPOTOHOB H HEHTPOHOB /ISl H30TOMOB: a) *?Ca, 0) ¥Ca,
B) ICa.

4. B 4eM cOCTOHT 0cO0eHHOCTH 3j1eMeHTa skeje3a. CoctaBbTe GOPMYJIbI OKCHIOB H THIPOKCHIOB
JKejie3a, ompeJieINTe HX XapaKTep.

S. (12 6ann0B) CocTaBUTh reHeTHYECKHH P/l 0 TPH Mepexo/a:

a) KpeMHUS 0) MarHus

Hanumm peaknuy, NpH MNOMOIIM KOTOPBIX MOKHO OCYLIeCTBUTH 3TH MpeBpallleHHs.

6. (6 6an10B) Peminte 3aga4n:
a) Beruncaure Maccy u KoandectBo gpocdopa, HeodOXoqHuMoOro 15 peaknuu ¢ 11,2,1. Kucaopoaa.
0) Kakoii 00beM cepHHCTOro0 rasza (okcujaa cepbl IV) M0oKHO MOJYYHTh NPH CKUTAHUH 64T. cepbl.

KonrpoasHas padora Ne 2 o Teme: «JIeKTPOJINTHYeCKAsl JHCCONNANHUA. XHMHYeCKHe PeaKIHH
B pacTBopax»
Bapuanr 1.

TecrT.

1. (1 6amn) Yto Takoe 3IeKTPOJIUTHIECKAsT TUCCONHAIHSA ?

a) Impoliecc pacraja 3JIeKTPOoJITa Ha OT/eIbHbIE aTOMBI;

0) caMopacmal BenecTBa Ha OT/I€IbHbIE MOJTIEKYIIbI;

B) ITpoliecc 00pa30BaHUS HOHOB;

I) IIpolecc pacmaja 31eKTPOINTa Ha HOHBI IIPU PaCTBOPEHUHU IIH PACIUIaBICHHI.

2. (1 6an1) Kakoe ypaBHeHHe QU CCOIHAMH 3aIMMHCAHO NMPABWIBHO:
a) FeCls = Fe’™ + 3CI;

6) FeCls = Fe*" + 3Cl;

B) FeCl; = Fe*" + 2CI;

r) FeCls =Fe** + CP*-

3. (1 6an1) Kak Ha3pIBalOTCS 3J1€KTPOJIHTHI, KOTOPbIe MPH AUCCONHANMH 00Pa3yOT KATHOHBI
BOIOPOJa M AHHOHBI KHCJIOTHOI0 0CTATKa:

a) KHUCJIOTHI; 0) OCHOBaHU4; B) COJIH; T') OKCHJIBI.



4. (1 6amd) Uto 0003HAYAET BhIPpAKEHHE «CTeNMeHb AUCCOIHANMH KHCI0ThI paBHa 25%»:

a) 25% BceX MOJIEKYJI KHUCJIOTHI He TUCCOLMUPYIOT Ha HOHBI;
0) 25% Bcex MOJIeKYJI KHCIOTHI AUCCOIUUPYIOT HAa HOHBI;

B) 25% BCeX YaCTHUIl B paCTBOPE KUCIOTHI — HOHBI;

T) 25% Bcex 49acTHI[ B paCTBOPE KUCIOTHI — MOJIEKYJIBI.

S. (1 6ann) KuciaoTHasi cpea pacTBopa onpeae/asieTcs:
a) KaTHOHOM Bojiopoyia H™; B) ruapokcu annosom OH;
0) HamTIeM 000HX HOHOB OfHOBpeMeHHO H™, OH; ) APYTUM HOHOM.

6. (1 6ann) MEIUKATOP —3TO BellleCTBO, KOTOPOe MPH B3aHMOIeliCTBHH C JaHHBIM BellleCTBOM:
a) oOpa3yeT ocaJok 0) oOpa3yeT Boay B) oOpa3syer ras T') H3MEHSeT IBeT.

7. (1 6amn) s ompexeleHHs HAIHYHs B pacTBope cyabdatr anmona SOs> HeodX0aHMO
A00aBHTH PACTBOP COJeP KAIIHUIi:

a) KaTHoH amroMuuns AT 6) xap6onar annon COs>~ B) KaTHOH Bojiopoja H™ I') KaTHOH

Gapus Ba>*

8. (1 d6ann) Ilo TabiauMiIe PacTBOPHMOCTH OMpeleHTe, Kakoe H3 IMepeYHCIeHHbIX BellecTB

OTHOCHTCSI K HEJIEKTPOTHTAM:
a) NaOH 0) CuSOq4 B) Mg(OH): r) HCL

9. (1 6ann) PeHoadralienH B IMeJIOTHOH cpe/le MIPHOOpeTaeT OKPACKY:
a) KpacHYIO 0) MaTHOBYIO B) CUHIOIO r) huoneroByro.

10.(1 6ana) Kakast u3 JaHHBIX KHCJIOT SIBJSIETCS CHIbHBIM 3J1eKTPOJIHTOM:
a) cepHas 0) KpeMHUeBas B) yroJIbHas r) hochopHas.

I1. (6 6am10B) 3anNIMKMTe YPaBHEeHHS TUCCONMAIIHH BeleCTB:
a) AI(NO3)3 6) Ba(OH)z B) CaCl, F) Naz;POq4 II) PbCOs3 e) HNO:s.

II1 (6 6an10B) OnpenenTe THI THAPOJIN3A H CPey pacTBopa coJiei
a) Cynp¢uT Kams 0) cympdar HaTpus B) XJIOPHJI IINHKA.

IV. (6 6an10B) /lonNHIIATE H COCTABbTE MO.THbIEe H COKPallleHHbIe HOHHbIE YPaBHeHHS :
a) CaCl2 + Na3PO4 =
0) MgCO3 + HNO3=

KonTpo.ibHasi paboTa mo Teme: «JIeKTPOTHTHYECKAs JUCCONUAN . XHMHYeCKHe PeaKIHH B
pacTBOpax»
Bapuanr 2.

TecT.

1. (1 6amn) Kakne BemecTBa Ha3bIBAKTCS KPHCTALIOT HIPATAMHE:

a) TBEpbIe BEIIeCTBA, B COCTaB KOTOPHIX BXOIUT XUMHYECKU CBSI3aHHAS BOJA;
0) TBEpIbIe BeNIeCTBAa pacTBOPHMBIE B BOJE;

B) TBEp/Ible BEIIECTBA HEPACTBOPUMBIE B BOJIE;

I') TBEp/IbIe BEIIECTBA, pearHpyIOIIHe ¢ BOJIOII.



2. (1 6ann) Kakoe ypaBHeHHe JHCCONUAIMH 3AIIHCAHO MPABUIbHO:
a) Cu(NO3), = Cu**+ NO6~
6) Cu(NOs)> = Cu*" + 6NO
B) Cu(NOs), = 2Cu** + NO5’
r) Cu(NO3); = Cu’*+ 2NOs

3. (1 6ana) Kak Ha3bIBAIOTCS 3JI€KTPOJHTHI, KOTOPbIe MPH JHCCOMUAINUN 00Pa3yIOT KATHOHBI
MeTaJLIlIa H AHHOHbI KHCJIOTHOI0 OCTaTKa:
a) KHCJIOTBI 0) OCHOBaHHUSA B) COJIH T') OKCHJIBI.

4. (1 6ama) Yro obo3HaUaeT BbIpaKeHHEe «CTeleHb IMCCONHANMH THAPOKCHIA HATPHS PaBHA
40%»:

a) 40% BcexX MOJIEKYJI THIPOKCH]Ia HATPHUS HE JUCCOIUUPYIOT Ha HOHBI

0) 40% Bcex MOJIEKYJ THAPOKCHIA HATPHUS TICCOIMHPYIOT Ha HOHB,

B) 40% BceX 4acTHIl B pacTBOpe THAPOKCH 1A HATPUS — HOHBI;

r) 40% Bcex 4acTHUIl B paCTBOPE THAPOKCHAA HATPUS — MOJIEKYJIbI.

S. (1 6ann) IllesTouHas cpea pacTBOpa onpeesieTcs:
a) KaTHOHOM Bojopoaa H™ B) riipokcu1 annoHom OH
0) Hamm9IHeM 060UX HOHOB OHOBpeMeHHO HY, OH T) IpyTHUM HOHOM.

6. (1 6ana) Jlast onpenesieHNs] KHCJIOTHOM cpebl YI00HO M01b30BaThCs HHINKATOPAMHE:
a) peHONPTATIENHOM H JTAKMYCOM;

0) MeTIIOpaHKeM U (GeHoI( TalIenHOM;

B) YHHBEPCAJIbHBIM, JJAKMYCOM U METIUIOPAHKEM;

I') YHUBEPCATbHBIM U (heHOIPTaTICHHOM.

7. (1 6amn) Jlas onpele/ieHHsI HATHYHA B pacTBope XJopua aHuoHa Cl— Heo0XoauMo 100aBHTH

PacTBOP coep KalIH:
a) KaTHoH amoMuHns AP*
Ba2+.

6) kap6onar annon COs>~  B) KaTHoH cepebpa Ag~ T) KaTHOH Gapus

8. (1 6ann) Ecaum BemecTBO SIBJSIETCH 3JEKTPOJIHTOM, TO B Tal/JHIe PacTBOPHMOCTH OHO
0003HaYeHO OYKBOIi:
a)M 0) H B)? )P

9. (1 6ann) Jlns onpene/ieHUs MIeJT0YHOM cpelbl YI00HO M0/b30BaThCS HHINKATOPAMHE:
a) JJaKMyCcOM

0) METUIOpaHKeM;

B) YHHBEPCAJIbHBIM, JJAKMYCOM U METIUIOPAHKEM;

I') YHUBEPCATbHBIM U (heHOI(P TaTCHHOM.

10. (1 6amn) Kakasi m3 JaHHBIX KHCJI0T ABJISIeTCS C1a0BbIM 3J1eKTPOJIHTOM:
a) cepHas 0) consgHas B) a30THas T) yTOJIbHA4L.

I1. (6 6am10B) 3anMIMKMTe YPaBHEeHHS JUCCONHANMH BelleCcTB:
a) Ca(N03)3 6) SI‘(OH)z B) ZnCl, F) K3POy4 II) BaCOs e) H>SO4

I1I1. (6 6an10B) OnpeaeanTe THI THAPO.IN3A H CPey PacTBOpPa coJiei
a) Hurpur Hatpus 0) cymbdar muTus B) XJIOpHJI ATFOMUHHSL.

IV. (6 6ana0oB) JlonHIINTE H COCTABBTE MOJIHbIE H COKPAIIEHHbIe HOHHbIE YPAaBHEHHUS PeaKkIuil
a) Na2SO3 + HNO3 =
0) Na20+ H3PO4 =



Kputepun oneHnBaHHS:
MakcnMmaiabHOE KOJIHYECTBO 0a/IoB — 28
0 — 8 6ayIoB — «2%;

9 — 15 6aw1oB — «3»;

16 — 23 6amna — «4»4

24 — 28 6aIOB — «5»

KOHTPOJIBHASA PABOTA Ne 3 o TeMe: «BaskHeHIINe HEMETALIBI H HX COeTHHEHH)

BAPHUAHT 1
1. 3aKoHYHMTe YPABHEHHSI PeaKkIU:
a)S+02=...
0*) Si+ NaOH + H.O = ...
B¥) P+ Mg=...
r) NH; + O, =kar.= ...
1) MnO> + HCl(xoH11.) = ... .
Kakne 13 3THX peaknuii HMelOT NPAKTHYeCKoe 3HAYeHHe.

2. OcyniecTBHTE NpeBpalleHN:
C — Al4C3 — CHs — CO; — CaCO3 — Ca(HCO3), — CO2 — CO.
VYkaxuTe yc10BHS IPOTeKAHNUS PeaKIHIL.

3. 3akoHuuTe ypaBHeHHe peaknun: Cu + HoSOswomn) — ... .
PaccraBbTe KO3I((PHIMEHTHI ¢ MOMOIIBIO 3JIEKTPOHHOr0 OallaHca. YKaKATe OKHCIHTEIb H
BOCCTAHOBHTE!Ib.

4. Tanbl BemecrBa: HBr, Na:S, MnO:, Cl.. IIpuBeaure 4erbipe YpaBHeHHSI-PeaKIHH MeRIY
3THMH BellleCTBAMH.

5. OnpenenuTe Maccy ocaaka, odopasymwuierocsi npu B3aumojeiictsuu 400 r 15,6%-Horo pacTtBopa
cyab(QHIa HATPHS ¢ H30BITKOM HATPAaTa CBHHIA.

KOHTPOJIBHASN PABOTA Ne 3 mo TeMe: «BaskHeHIIHe HEMeTAJNJIbI H HX COeIHHEHHS)

BAPHAHT 2

1. 3aKoHYHMTe YPABHEHHSI PearkIui:

a) SO, + Oy (B IIPUCYTCTBUU KaTaIl3aTopa) = ...
0)NH; +HBr=...;

B)O>+P=...;

r)* HoS + O2(u30BITOK) = ...
m)*KBr+Ch=....



Kakue u3 3THX peammﬁ HMCEHT MMPpaKTHYeCKOe 3HAYeHHe?

2. OcymecTBHTE NIpeBpalleHN:
N; — NH3; — NO — NO; — HNO3 — Cu(NO3), — NaNOz — HNO:s.
VYkaxuTe yc10BHS IPOTeKAHNS PeaKIHIL.

3. 3axonuynTe ypapHeHHe peakuuu: Cu + HNOs3pas) — ... .
PaccraBbTe K03(Q(QHIHEHTHI ¢ MOMONIBI0 3JIeKTPOHHOIO OajlaHca. YKakKUTe OKHCIHTEeIb H
BOCCTAHOBHTEJIb.

4. Tansl BemecTBa: H2SO4, CuO, Si, NaOH. IIpuBeaure 4ernhipe YPaBHeHHS PeaKIUl MexXKIy
3THMH BellleCTBAMH.

S. Onpengeanre maccy 19,6%-Horo pacrBopa cepHOH KHC/JIO0THI, KOTOpasi moTpedyercsl /sl
noay4deHus 11,65 r cyabgarta 6apus.

KOHTPOJIBHASA PABOTA Ne 3 o TeMe: «BaskHeHIIINe HEMeTALIBI H HX COeTHHEHH)
BAPHUAHT 3

1. 3aKoHYNMTe YPABHEHHSI PeaKkIui:

a) NHsz + O (6e3 karami3aTopa) = ...

0) KMnO4 = ...

B)* NH4NO, =t= ...

r)*PH; +0:=...

I)NO, +H,O0+02=...

Kakne 13 3THX peaknuii HMelOT NPAKTHYeCKoe 3HAUYeHHe?

2. OcyniecTBHTE NpeBpalleHNs:
Ca3(PO4)z — P — NasP — PH3 — H3PO4 — NH4H>PO4 — Na;PO4 — Ag3P04.
YrkaxuTe yc10BHA IPOTEeKAHUSA PeaKIHH.

3. 3akoHunTe ypaBHeHHe peaknuu: Al + H)SO4 — S+ 2 + 2.
PaccraBbTe KO3((QHIHEHTHI ¢ NMOMOIILI0 3JIeKTPOHHOr0 0ajlaHca. YKakKHUTe OKHCJIHTeIb H
BOCCTAHOBHTEJIb.

4. Tanb! BemectBa: H2S, SOz, 02, CaO. IIpuBeanuTe YeThbipe YPaBHEHHS PeaKIHi MexX1Y 3THMH
BellleCTBaMH.

S. Yepe3s 243 r 10%-Horo pacrBopa OpomoBogopona mnpomyctuiam 4,48 a1 (H.y.) XJaopa.
OmnpeenuTte Maccy noIy4eHHOro Opoma.

Kpurtepnn oneHnBaHusI:

«5» - ¢ 3aJaHUSAMH CIIPaBIIIUCH ITOJIHOCTBIO;

«4» - ¢ 3aJaHUSIMH CIIPaBIJIUCh, HO €CTh HEJI0UETHI;
«3» - C 3alaHUSIMH CIIpaBIIUCh Ha 50%;

«2» - ¢ 3aJaHUAMH He CIIPaBIUINCH.



3.

KOHTPOJIBHASA PABOTA Ne 4 o TeMe:
«BaxkHel e MeTAJJIbI H HX COeHHEHH D)

BAPHAHT 1
HanummTe ypaBHeHHSI peaKIHii, XapaKTepH3yoOIHe OTHOIeHHe JHTHS K KHCJI0pPONY, cepe,
BOJIe H COJISTHOM Kuc0Te. Pa3depuTe ypaBHeHHSI ¢ OKHCJINTEIbHO-BOCCTAHOBHTEIbHOMH TOUKH

3peHHs.

CpaBHHTe KHCJI0THO-OCHOBHBIE CBONCTBAa THIPOKCHIAa HATpHsi H ruapokcuaa keaesa(Il).
IIpuBeauTe HEOOXOANMMbIE YPABHEHHSI PeaKIMil B MOJIeKY/JISIPHOM H HOHHOM BHJIe.

OCYmeCTBﬂTe NnpeBpalicHus:

Al — ALS; — Al(OH)3 - Na[Al(OH)4] - Al(OH)3 — ALO3 — AICls.
YkakuTe YCI0BHA IPOTECKAHUA pealcmm.

4.

S

3.

IIpenioxuTe cnocod pacno3HaBaHUSI PACTBOPOB XJIOPH/AA HATPHSI, XJIOpHIa dapus U XJIopHaa
amromuHus. IIpuBeqnTe He00X0JHMbIe YPABHEHHS PeaKIHi, YKaKHTe HX NPH3HAKH.
Omnpenennte Maccy keje3a, KOTopasi MoO:KeT ObITh moJy4deHa H3 8 Kr okcuiaa :keiaesa (III),
€CJIH BBIXO0]] peaKI N cocTaBjsieT 85% 0T TeopeTH4eCKH BO3MOKHOTO.

KOHTPOJIBHASA PABOTA Ne 4 o Teme:
«BaxHel e MeTALJIBI H HX COeXHHEHH D)
BAPHUAHT 2
HanummTe ypaBHeHHsI peaklHil, XapaKTepH3YKIIHe OTHOIIeHHe KAJIbIHS K KHCJIOPOAY,
a30Ty, BoJe M pa30aBjeHHOH cepHONl KHcjaoTe. Paz0epHTe ypaBHEHHSI ¢ OKHCJIHTeIbHO-

BOCCTAHOBHTE/JIbHON TOUKH 3pEeHHS.

Cpaerre KHCJIOTHO-OCHOBHBbIE CBOMCTBa THAPOKCHIA ATIOMHHHS H THIAPOKCHIAa MarHHi.
HpnBezmTe Heo0X0NMbIe YPaBHCHHSA peammﬁ B MOJICRY/JISIDHOM H HOHHOM BHJI€.

OCVIIIQCTBHTe NnpeBpalicHus:

Na — NaH — NaOH — Na,S0O4 — NaOH — NaCl — Na.
VkaxuTe yC10BHS MPOTEeKAHUS PeaKIHM.

4.

IIpeanoxkuTe cmocod pacmo3sHABaHHSI PacTBOPoB HUTparta keiae3a (II), HuTpara MaraHus u
HATpaTa Kaaus. [IpuBennTe Heo0X0oQHMbIe YPAaBHEHHS PeaKIHil, YKajKHTe HX NPH3HAKH.

Omnpeneante Maccy MeqH, KOTopasi MoskeT ObITh mojy4deHa u3 16 kr okcuaa meau (II), ecam
BBIX0/] pearnuu cocTabisieT 70% oT TeopeTHYeCKH BO3MOIKHOIO.



3.

KOHTPOJIBHASA PABOTA Ne 4 o Teme:
«BaxHel e MeTaLJIbI H HX COeXHHEHH D)
BAPHUAHT 3
HanummTe ypaBHeHHSI peaKIHil, XapaKTepH3YOIe OTHOIIeHHe AJIOMHHHS K XJI0pYy, Boje,
THAPOKCHAY HATPHS H Ppa30aB/leHHOH cepHOH KuciaoTe. Pa30epure YypaBHeHHSI ¢

OKHCJIHTEJIbHO-BOCCTAHOBHTEJIbHOH TOUYKH 3peHHS.

CpaBHHTe KHCJI0THO-OCHOBHBbIe CBOHCTBA I'MIAPOKCHAA KaJausl M ruaporcuaa xeaesza (III).
IIpuBenuTe He0OX0AMMbIe YPABHEHHS PeaKIMil B MOJIEKY.JISSPHOM H HOHHOM BH/I€.

OcyuecTBUTE NpPeBpalleHHS:

Ca — Ca0O — Ca(OH)2 — CaCl2 — CaCO3 — Ca(NO3)2.
VKaknTe YCJI0BHS NPOTEKAHHS PeaKIHId.

4.

IIpeanoxkuTe cnocod pacmo3HABaHHS PAacTBOPOB cy/Ib(aTa aJTlOMHHHS, cyab(paTa xeae3a (II)
U cyiab(paTa maraus. [IpuBequTe Heo0XoHMbIe YPaBHeHHS PeaKIHil, YKaKHTe HX NPH3HAKHA.

OnpenennTe mMaccy ‘Kejie3a, KOTOPYI0O MOKHO IOJYYHTh M3 1 KI pyasbl, coaep:kamei 92,8%
okcuaa skeaeza (II, III), ecam BbBIXOA peaknun cocrabBiasger 90% oT TeopeTHYecKH
BO3MOKHOIO.

Kpurtepunn oneHnBaHus:

«5» - ¢ 3aJaHUSAMH CIIPaBIIHChH ITOJIHOCTBIO;

«4» - ¢ 3aJaHUSAMH CIIPaBIIINCh, HO €CTh HEI0UETHI;
«3» - C 3aJIaHNSIMH cIIpaBUIUCh Ha 5S0%;

«2» - ¢ 3aJaHUSAMH He CIIPaBIUIUCH.



