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Coaepixanue yueOHOro npeaMera « XHMHD)
8 KIIACC
IlepBoHavajbHBIEe XMMHYECKHE TOHATHS
[Ipeamer xumuu. Ponb XxumMuu B KU3HM uenoBeka. Tena u BemecrBa. @U3nyecKre CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOAAaxX MO3HAHUS B XMMHUHU. XUMHUS B
cucteme Hayk. Uuctele BemiecTBa U cMecu. CriocoObl pa3iesieHus: cMeceid. ATOMBI U MOJICKYJIBI.
Xumuueckue 3aeMeHTbl. CHUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie M CiIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIpHOE y4yeHHe. Xumuueckas ¢opmyna. BaleHTHOCTb aTOMOB XUMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cOCTaBa BemlecTB. (OTHOCHUTEIbHAs aTOMHasi Macca.
OTHOCuTENbHAs MOJIEKYJIsIpHasl Macca. MaccoBasi J0J1s1 XUMUYECKOTO 2JIEMEHTA B COCIUHEHUH.
®uznyeckue 1 XUMUYECKUE ABICHUS. XUMHUECKas peakuus U €€ NpU3HaKu. 3aKOH COXPaHEHUS
Maccbl BEHIECTB. XHWMHUYECKHE ypaBHenus. Kraccudukanus XUMHUECKUX peakuui
(coenuHeHus, pPAa3I0KEHUS, 3aMEIICHHs, OOMEHA).
XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TMOCYIO0i, ¢ MpaBHJaMd pabOTHl B
nabopatopun u TpuéMamMu oOpamieHuss ¢ Ja0OpaTOpHBIM O000pYIOBaHMEM; H3Y4YCHUE U
onucanue (PU3NUECKUX CBOUCTB 00pa3I[0B HEOPraHUYECKUX BEUIECTB; HAOIIOeHHE (PU3NIECKHIX
(nmnaBieHHE BOCKA, TasHUE JIbJ]a, paCTUpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHIEHCALlUs BOJIbI)
U XUMUYECKUX (TOpeHHE CBEYH, MPOKAIMBAHHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHUCJIOTOM) sIBJIEHUM, HAO/IOJICHUE U ONMCAHUE MPU3HAKOB IPOTEKAHUS XUMUYECKUX pEeaKUuil
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapwuisi, pa3ioKeHHe
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojieiicTBue xene3a ¢ pactBopom coiu meau(ll));
M3YyYEHHE CIOCOOOB pa3fesieHus: cMeceil (C MOMOIIBI0 MarHuTa, (UiIbTPOBaHKE, BhIIAPUBAHUE,
TUCTUWIUISIIMS, XpomaTtorpadusi), MpPOBEIECHWE OYMUCTKH TIOBApPEHHOW COJIM;, HAOII0JIEHHWE |
ONMCAHUE pEe3yJIbTAaTOB IMPOBEACHUS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl;
CO3/1aHHE MOJIETIEN MOJIEKYJI (ILIapOCTEPIKHEBBIX ).
Baskueiilmue mpeacraBuTe/ M HeOpraHm4veckux BemecTB. Bo3gyx — cmech razos. CocraB
Bo3ayxa. Kucnopony — snemeHT M mpocrtoe BemiecTBo. HaxoxkneHue kuciopona B IpPUPOJIE,
¢du3nueckue U XUMHUUECKue cBoiicTBa (peakuuu ropenus). Okcuasl. [IpuMeHeHue Kuciopona.
Croco0bI TOTy4eHHUsT KUCTOpoia B JIA0OPATOPUH M MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — ajuIoTponHas MOJU(PHUKAINS KUCIOPO/a.
TemoBoit  3pdexT XUMHUUECKONM peakluH, TEPMOXMMUYECKHME YpaBHEHMs, JK30- U
OHAOTEPMHUYECKUE peakuMH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCHIJICHHE
NapHUKOBOIO 3¢ (eKTa, pazpylIeHHE 030HOBOTO CIOS.
Bonopon — anemeHT 1 nmpoctoe BeuiecTBo. HaxoxxaeHue BojopoJia B mpupojie, husnyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comiu.
KonunuectBo BemectBa. Monbs. MomnsipHass macca. 3akoH ABoraapo. MousipHblii 00bEM ra3os.
Pacuérel mo xumMnueckum ypaBHeHHsIM. Ou3nyeckne cBOWCTBa BOABL. BoJa Kak pacTBOPUTE®.
PactBopbl. HackllieHHBIE M HEHACHIILIEHHBIE PAacTBOPbI. PacTBOPMMOCTH  BELIECTB B BOJE.
MaccoBasi nos1s1 BellecTBa B pacTBope. XUMHUYECKHE CBoOWCTBa Boabl. OcHOBaHus. Ponb
pacTBOPOB B IPUPOJE U B KHU3HU YeraoBeka. KpyroBopoT Bobl B IpUpPOAE. 3arpsi3HEHUE NIPU-
poaHBIX BojA. OXpaHa U OYKCTKA MPUPOIHBIX BOJ.
Knaccugukanuss  Heopranmueckux coenuHeHuid. Oxcuapl.  Knaccudukamuss — OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIC) U HeconeoOpasytomue. Homenkmarypa
OKCHJIOB  (MeXIyHapoJHas U TpUBHaJbHAsA). PU3NUECKHUE U XUMUYECKHUE CBOWCTBA OKCHJIOB.
[Tonydyenune OKCHUIOB.
OcnoBanus. Knaccudukanus ocHoBaHMM: IIENOYM W HEpacCTBOPUMBIE  OCHOBAHMS.
Homenknatrypa ocHoBaHu#M (MeXIyHapoJHas M TpuBHaNbHas). Dusnueckne U XUMHUYECKHE
cBoMcTBa OCHOBaHuM. llosrydenue ocHOBaHMIA.
Kucnoter. Knaccuduxanus kucnor. HomeHknarypa KucioT (MexayHapoJIHas U TPUBUAIbHASA).
Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHoctn metamuioB H. H. bekerosa. Ilo-
Jy4YEHUE KUCIIOT.



Comu. Homenknatypa coneil (MexIyHapoaHas M TpuBHajbHas). PU3NuUECKUe U XUMUYECKUE
cBoiicTBa conel. [lomyuenue coneil. I'eHeTnueckas CBSI3b MEXIY KJIACCAMH HEOPTaHUYECKHUX
COCIMHECHU.

XHUMHUYECKUN 3KCHEPUMEHT: KaueCTBEHHOE OIPEICICHUE COAEpPNKAHUSA KUCIOpoAa B BO3IYyXE;
NOJydeHHe, coOWpaHue, paclo3HaBaHHE W U3YyYCHHE CBOWCTB KHCIIOpoja; HabroaeHue
B3aUMOJICUCTBUSL BELIECTB C KUCIOPOJAOM M YCIOBHUSI BOSHUKHOBEHUS U NIPEKPAILCHUS

ropeHus (mokapa); O3HaKOMJIEHHE ¢ 00pa3laMH OKCHJIOB M ONKCAHHE UX CBOWCTB; MOJIyuCHHE,
coOupaHue, pacro3HaBaHUE W H3y4YEHHE CBOMCTB BoAOpoAa (TOpeHue); B3aUMOJEHCTBUE
Bosopona ¢ okcuaoMm Mmeau(Il) (BO3MOKHO HCIIONB30BaHKME BUICOMATEPHATIOB); HAOIOIECHUE
00pa310B BEIIECTB KOJIUYECTBOM | MOJIb; UCClIeJOBaHHE OCOOEHHOCTEW PacCTBOPEHHUS BELIECTB
C Pa3JIMYHOK PACTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JT0IEN
pPacTBOPEHHOIO BEIECTBA; B3aUMOJCHCTBUE BOJbI C METAUIaMHU (HATPUEM M KaJbLIHEM)
(BO3MOYXHO HCIIOJIb30BAaHME BHJIEOMATEPUAIIOB); ONPEIEICHUE PACTBOPOB KHUCIOT U IIEI0YEH C
MOMOIIbI0 HMHIUKATOPOB; HCCIEIOBAaHUE O0O0pa3lloB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB; HAONIOJICHHE W3MEHEHHS OKPAaCKW HHIUKATOPOB B PACTBOpAaX KHUCIOT W INEIOYCH;
uzydeHue BiaumoaeirictBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHCIOT C
METaJUIAMHM, PEAaKIIMi HEUTpAIM3aly1; II0Jy4€HUE HEPACTBOPUMBIX OCHOBAHU U,

BBITECHEHUE OJIHOTO0 METaJljla APYIMM U3 pacTBOPa COJIM; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/a4
110 TeMe «BakHeWIIne KJ1acChl HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3akon u Ilepuoamyeckasi cucrema xummu4yeckux iemenroB . U.
MenpeneeBa. CTpoeHue atoMoB. Xumuueckas CBi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu.

[lepBble MONBITKM KJIACCU(PUKALUU XUMHUUYECKUX 3JeMEHTOB. [loHsTHE O rpynmax CXOJIHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJUlbl, TaJOT€Hbl, WHEPTHBIC TIa3bl).
DneMeHTbl, KOTOpble 00pa3yroT aM(poTepHble OKCUABI M THApoKcHabl. [leproauueckuii 3aKoH.
ITepuoagnueckas cucremMa xumudeckux snemeHtoB JI. M. Menneneesa. KoporkonepuonHas u
JuMHHOonepuoaHas Gopmbl  Ilepuonnueckoil cuctembl Xxumuueckux saemeHtos . W
MenneneeBa. Ilepuonel n rpynnsl. dusudeckuii CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB
IIEPUO/1a U IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aromHbIX saep. M3ortombl. Onexkrponbsl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aroMoB TiepBbIXx 20 xumuueckux siemMeHTOB llepuommueckout cucremsr J[. U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA 110 €ro MoJIoxkeHuto B [leprnoanye-

ckoit cucreme /Jl. 1. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHUS Pajliyca aTOMOB XMMHUYECKHUX
AJIEMEHTOB, METAININYECKUX U HEMETAUNINYECKUX CBOMCTB II0 TPYIIIaM M NEpHOAaM. 3HAUYECHUE
[Tepuoaunueckoro 3akoHa u Ilepuonuyeckoil CHUCTEMBbI XUMHUYECKUX AJIEMEHTOB Ui Pa3BUTHS
Hayku U npakTuku. JI. M. MenzaeneeB — y4€HBIN U TpaXkaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (TIOJsIpHAsT U HEMOJIAPHAS) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTh
XUMHUYECKMX  21eMeHTOB. MonHas  cBsa3b.  CreneHb  okucieHusd.  OKUCIMTENBHO-
BOCCTAHOBUTEJIbHBIE peakuuu. [Ipomeccel OKUCIEHMS W BOCCTAHOBIEHHS. OKHCIHTENN H
BOCCTaHOBUTEIIH.

XUMUYECKUH OKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAUIOB U HEMETaJJIOB;
B3aMMOJIEICTBUE TMIPOKCHIA IIUHKA C PACTBOPAMM KHMCIOT U IIENOYEH; MTPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIiil (ropeHue,

peaKLuy pas3sioKEeHNs, COETUHEHUS).

9 KUIACC

BemecTBo M XMMHYECKas peakuus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMmudeckux 3ieMeHToB /. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHMX DJIEMEHTOB IEPBBIX
TPEX NEPUOJOB, KAJINs, KaIbLUs U UX COCIUHEHUN B COOTBETCTBUHU C IIOJIOKEHUEM JJIEMEHTOB B
Ilepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHue BeniecTBa: BUABI XMMUUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BeIlleCTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMUYECKOM CBSI3U.
Knaccudukanus u HOMEHKIIATypa HEOPTaHUUYECKUX BEIIECTB (MEXKIYyHAPOIHAS U TPUBUAIBHAS).
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCALINXCS K Pa3IMYHbIM KJIaccaM HEOPraHUYECKUX CO-
€IMHEHUH, TeHEeTHUYeCKash CBS3b HEOpPraHMYecKux BemecTB. Krmaccudukanus XUMHYECKUX
peaxkuil Mo pa3IMYHbIM MPU3HAKaM (TI0 YHCITY U COCTAaBY yYacCTBYIOIIUX B PEaKIIMU BELIECTB, 110
TEIIOBOMY 3¢ (eKTy, MO0 H3MEHEHHIO CTENEeHEH OKHCICHHUS XHMHUYECKHUX 3JEMEHTOB, IO
o0paTUMOCTH, MO0 Yy4YacTHIO KaTajuu3aropa). OK30- U  OSHIOTEPMHUYECKHE PEeaKIIUH,
TEPMOXUMHUYECKUE ypaBHeHHA. [lOHATHE O CKOPOCTH XWUMHUYECKO peakiuu. [loHstne 00
0o0paTUMbIX U HEOOpaTHUMBIX XUMHUYECKHX peakiusax. [IoHsITHe 0 TOMOreHHBIX U TeTePOTreHHBIX
peakuusax. IloHsTMe o0 XuUMHYecKOM paBHOBeCHMM. DakTOpbl, BIHUAIOLIME HA CKOPOCTh
XUMHUYECKON PEeaKIMK U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMM,  AJIEKTPOHHBIA  OajaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopusi ANEKTPOIUTUYECKON JUCCOLMAIMU. OJEKTPOIUTHI M HEAEKTPONIuThl. KartuoHsl,
AQHUOHBI. MexaHu3M JAHMCCOLMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp aucconuanuu. CHIIbHbBIE U cabble EeKTPOIUTHL. Peakiinu HOHHOTO oOMeHa. Y clIoBHs
IIPOTEKaHUsl PeaKMii HOHHOIO OOMEHa, MOJIHBIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHUS PEaKLIUM.
CBolicTBa KHUCJIOT, OCHOBaHHUW M COJIeH B CBETE€ NPEIACTABICHUNH OO0 3SIEKTPOIUTHUECKOM
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHsiTHE 0 ruapon3e cosel.

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJIGHHE C MOJCISAMH KPHUCTAIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (rpadura u anMasa), CIIOKHBIX BEIIECTB
(x70puaa HATPUA); UCCIETOBAHUE 3aBUCIMOCTU CKOPOCTH XUMHYECKON pPeaKInu

OT BO3JCHCTBUS pa3IMUHBIX (PAKTOPOB; MCCIEAOBAHUE DSJIEKTPOIPOBOJHOCTU PacTBOPOB
BEIIIECTB, Ipoliecca AUCCOLMAIMM KHCIOT, IIeidoded M cojieil (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEACHUE ONbBITOB, WJUTIOCTPUPYIOUIMX MPU3HAKU MPOTEKAHUS peaKuuil
MOHHOTO OOMeHa (oOpa3oBaHHME OCaJKa, BBIIEICHHE Tra3za, 00pa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakuuu
pa3JIoKEHUs,, COEJUHEHHs); paclio3HaBaHME HEOPraHWYECKHX BEIECTB c MOMOILBIO
KaueCTBEHHBIX pEaKlMii Ha MOHBI; pEIIeHNEe IKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hemerasnibl M X coeIUHEHUS

OO6mass xapakTtepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHue U GpU3MUecKue CBOMCTBA MPOCTHIX BELIECTB — TaJIOT€HOB. XMMHUYECKHE
CBOIiCTBa Ha INpumMmepe XJopa (B3aMMOJEWCTBHE C METalllaMd, HEMETaJulaMH{, IIEI0YaMH).
Xnoposogopoa. CossiHas KUCIIOTa, XMMUUYECKHUE CBOMCTBA, NTOJIyYeHHE, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOAa Ha OpPraHu3M yesloBeka. BaxxHeire XIopu/sl U X HaX0XK/ICHHE

B ipupoze. OOmias xapakrepucTrka 31eMeHToB VIA-rpynmbl. OCOGEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHn okucieHus. CrpoeHue U (u3nyecKre CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiu,
Jeallde B OCHOBE MPOMBIIIICHHOTO Cloco0a MOJYy4YeHUs CepHOM KHcaoThl. [IpumeneHue.
Conu cepHOM KHCIIOTHI, Ka4yeCTBEHHAs peakius Ha cyiabdar-woH. Haxoxnenue cepel u eé
COEIMHEHUI B NpUpoAc. XUMHUECKOE 3arpsI3HEHUE OKPY)KAIOIIEH CpPEAbl COEIMHEHUSMHU CEpbl
(KUCJIOTHBIE AOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OOmast xapakrtepucTuka dyeMeHTOB VA-rpynmnbel.  OcoOGeHHOCTH CTPOEHHsI aTOMOB,
XapaKTEepHbIE CTETICHH OKHCIICHHUS.

A30T, pacripocTpaHeHHE B IPUPOJIE, PU3HUECKUe U XUMHUYEeCKHe cBoiicTBa. KpyroBopor a3zora B
npupoje. AMMUak, ero Gu3nueckue M XMMHYECKHE CBOMCTBA, MOoJdydeHHe u npumeHeHue. Coau
aMMOHHUS, UX (pU3MYeCKHe W XUMUYECKHE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peakuus Ha
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MOHBI aMMOHHUSA. A30THas KUCIIOTA, €€ MoTy4YeHne, (Pu3ndecKne U XMMHUECKHUe CBOICTBa (001ue
KaK MpeICTaBUTENs Kjacca KUCIOT U crneuuduyeckue). Vcrnonp3oBaHue HUTPATOB M COJEi
aMMOHHSI B KaueCTBE MHMHEPAJIBbHBIX YHAOOpeHHi. XHMHUYECKOEe 3arpsi3HEHHE OKpYXKarolen
Cpelbl COeIMHEHUSAMU a30Ta (KUCIOTHBIE TOK/H, 3arPsi3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).
®docdop, ammorpornHbie MOogUUKauu dhocdopa, pundeckrue U XUMHUECKHUE CBOMCTBA. OKCHIT
dochopa(V) u dochopHas kuciora, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA, IOJYUYCHHE.
Hcnonb3oBanue (ocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

OO6mas  xapaktepuctuka 23jeMeHTOB I[VA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEepo[, AFIOTPOIHbIE MOIU(UKAIINH, PAaCIPOCTPAHEHUE B
npupoje, Gpusnueckre U XUMUYECKue cBoicTBa. Afcopouus. KpyroBopot yriepona B mpupoe.
Oxkcupel yraepoaa, ux GU3NYECKUE W XUMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOrHYecKrue MpodieMbl, CBsA3aHHbIE ¢ okcuaoMm yriepona(lV);
TUIOTE3a TI00ATLHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBIH 3PQeKkT. YrolbHas KHCIOTa U e€
conu, Ux (u3MUeckue M XHMMHUYECKHE CBOMCTBA, MOJyueHHWE M npumeHeHue. KauecTBeHHas
peakuuss Ha KapOOHAT-HUOHBI. Hcnone3oBanne kapOOHATOB B  OBITY, MEIUIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[TepBoHaYaIbHBIC TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHCHHSX yriepojaa (MeTaH,
9TaH, STUJICH, alleTWJIeH, STaHOJ, TIUIEPUH, YKCyCHas KHucioTa). X cocTaB M XUMHUYECKOe
ctpoeHue. [loHsTHE 0 OMOJOrMYeCKH BaXKHBIX BEILECTBAX: JKHUpax, OeliKax, yriieBojax — M HX
PO B JKU3HM 4YeloBeKa. MarTepuaibHOE€  €IUHCTBO OPraHWYeCKUX M HEOPraHUYeCKHX
COCIMHEHU.

Kpemuuii, ero ¢usznueckue U XuMUYECKHE CBOMCTBA, MONIy4YeHHEe U npuMeHeHne. CoeTnHeHUs
KpeMHus B npupoje. OOuue npeacrapiaeHus 00 okcuae kpeMHus(1V) u kpeMHHEBOH KuCIOTE.
Cunukatel, WX HCIOJIIb30BaHHE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH. Baxneiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacHOT0 UCTOIh30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

XVUMHYECKUH 3KCIIEPUMEHT: M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOU
KHUCTIOTHI; IPOBEACHUE KAYECTBEHHBIX PEaKlUii Ha XJIOPUA-UOHBI U HAOTIOJCHHE TPU3HAKOB UX
MPOTEKAHUS;, OMBITHI, OTpaxaroue (U3NYECKHe W XUMHUYECKHE CBOMCTBA TAJIOTEHOB M HX
coequHEHUN (BO3MOXXHO HCIOJIB30BAaHUE BHJICOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3lamu
XJIOPUIO0B (TAJIOTEHUIOB); O3HAKOMJIEHHE C 00pa3IiaMu Cephl U €€ COSAMHEHUSIMU

(BO3MOXKHO HCMOJB30BAaHUE BHIEOMATEPHANIOB); HaONIOJIEHHE Tpollecca OOYTIIMBaHUS caxapa
MOJ| JICMCTBHEM KOHLEHTPHUPOBAHHOM  CEPHOW KHUCJIOTHI, H3YYCHHUE XHUMHUYECKUX CBOMCTB
pa30aBICHHON CEpHON KHUCIOTHI, MPOBEJACHHE KAaYeCTBEHHON peakluud Ha cylnb(dar-uoH u
HaOJI0/IeHue MpHU3HaKa €€ MPOTeKaHUs; O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMH a30Ta,
docdopa U ux coenuHeHUI (BOBMOXKHO HCIOJIb30BaHHE BUAECOMATEPUAIOB), OOpa3amMu
a30THBIX W (OChHOPHBIX yIOOPEHHI; TONydeHHEe, COOMpaHWe, paclo3HABaHWE W HU3YUYEHUE
CBOICTB aMMHaKa; MPOBEJECHUE KAYECTBEHHBIX pEAKIMi Ha MOH aMMOHHS U (docdaT-uoH U
M3y4deHHUe MPU3HAKOB WX MPOTEKAHUSI, B3AUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI
C Me/IbI0 (BO3MOYKHO HCIIOJIH30BaHKE BHICOMATEPUANIOB); M3YUYCHHUE MOJIeNel KPUCTAIUTHUECKUX
peméTok anmasa, rpaduta, QyaaepeHa; 03HaKOMIIEHHE ¢ MPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YTIEM M YCTPOHCTBOM MPOTHBOras3a; MOIyd4yeHUe, CcOoOHMpaHue,
pacro3HaBaHHE U U3YYEHHE CBOMCTB YIJIEKUCIIOrO ra3a; NpoBeJACHNE KaueCTBEHHBIX peaKInii Ha
KapOoOHAT- W CHJIMKAT-UOHBI W W3yYeHUE TMPU3HAKOB HUX MPOTEKAHHUS; O3HAKOMIICHUE C
MPONYKIIUEH CHJIMKATHOW MPOMBINIJIEHHOCTH; PEIIEHNEe AKCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
«Baxxnelme HeMeTalIbl U UX COSTUHEHUS.

MeTtamibl 1 X COeAMHEHUS

OO01mas XxapakTepucTUKa XUMHUYECKHUX AJIEMEHTOB — METAJIOB HA OCHOBAHUU WX TOJIOKEHUS B
[lepuoauueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa W CTPOCHUS aTOMOB.
CtpoeHne  MeTauioB. Meraminyeckas CBS3b U METaUTMYECKas KPUCTALTUYECKas PemIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTammoB. DHU3WYECKMEe M XUMHUYECKHUE CBOMCTBA
MeTaimioB. O0mme crnocoObl MoydeHus MeTaioB. [IoHATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
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CHocoOBl 3alMThl UX OT Koppo3uu. CrjaBbl (CTaslb, YyryH, AIOPATIOMHHMN, OpoH3a) U HX
IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTtayuibl: nojoxkeHue B llepuoanueckoi cucreme XxuMHYeCKux 3ieMeHtoB [[. .
MenpeneeBa; CTpO€HHE HMX aTOMOB; HaxoKJAeHue B mnpupoae. PuU3ndeckue M XHMHUYECKUE
CBOICTBa (Ha mpuUMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpus U Kanus. [IlpuMenenue
LIECJIOYHBIX METAJIIOB U UX coenuHeHui. lllemouHo3emenbHble METaulbl MArHUM U KaJlbLUM:
nosioxxenue B Ilepuonnueckon cucreme xumudeckux anemeHToB [l. M. Menneneesa; ctpoenue
UX aTOMOB; HaxOKJeHHUE B npupozc. Gusndeckne M XUMUYECKUE CBOMCTBA MarHus U KaJlbLUs.
Baxneiimue coennHenns Kanplus (OKCH, THIPOKCUI, COM). JKECTKOCTh BOJBI U CIIOCOOBI €&
yCTpaHEHHUS.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme xumuyeckux asemeHtoB . .
MenpneneeBa; CTpoeHHE aToMa; Haxo)KJIeHue B npupone. PU3n4ecKue U XMMUYECKHE CBOMCTBA
anmoMuHus. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUA AITFOMUHUSI.

Keneszo: nonoxxenue B llepnonnueckoil cucteme xumudeckux siaemeHToB [[. M. Menneneesa;
CTpPOCHHE aToMa; HaxoXAeHue B mpupojae. dusmueckre M XHMUYECKUE CBOWCTBA JKEJe3a.
Oxkcunpl, ruapokcunsl u conu xxene3a(ll) u xenesza(Ill), ux cocras, cBoiicTBa U Moy4eHuUE.
XUMUYECKUH HKCHEPUMEHT: O3HAaKOMJIEHHE ¢ oOpa3laMud MeETajliIoB M CIUIABOB, HX
(GU3NUeCKUMHU  CBOWCTBAMM; M3y4eHHE pE3yJIbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
UCII0JIb30BaHUE BUAEOMATEPUAJIOB), 0OCOOEHHOCTEHN B3aUMOJICHCTBUS OKCH/Aa KaJIbIUs U HATPUS
¢ BOJIOM (BO3MOXKHO MCIIOJIb30BaHHE BUIEOMATEPHAJIOB); UCCIIEI0OBAaHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOPEHHs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB);
IPU3HAKOB IPOTEKaHMs Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI (MarHus, KaJbLus,

anmomMuHus, uuHka, kenesa(ll) u xeneza(Ill), menu(ll)); HabmoneHne U onmUCaHWE MPOLIECCOB
OKpalllMBaHUs IIJJAMEHM HOHAMHU HAaTpus, Kaluid M KaibLus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEI0BaHNE aM(POTEPHBIX CBOWCTB I'MJIPOKCH 1A AITFOMUHHUS

Y THJIPOKCHJIA IIMHKA; PEIIEHUE DKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne MeTamibl U
UX COCIMHEHUS».

XuMus M OKpyKamouas cpeia

HoBeie MaTepuansl u TexHonoruu. BemecTBa 1 Marepualibl B OBCEJHEBHOM JKU3HU YeJIOBEKA.
Xumus U 3710poBbe. be3zomacHoe HCIONb30BaHUE BEIIECTB M XMMHMUYECKHX peakiuil B OBITY.
[lepBass momomp MpPU XUMHUYECKHUX OXOrax M oTpaBieHusX. OCHOBBI 3KOJOTHYECKON
IPaMOTHOCTH. XHMMMYECKOE 3arps3HeHHE OKpYXKawolled cpeasl (mpeienbHas AOMyCTHMas
koHieHTpanus semects — [1JIK). Ponb XumMuu B pemeHnn 3K0JI0rHUeCKUX MpooIieM.
[TpupoaHble HMCTOYHHMKHM YIJIEBOAOPOAOB (Yroyib, MPUPOAHBIM Tra3, HedTb), MPOIYKTHl HX
nepepaboTKU, UX POJb B OBITY M MPOMBIILJIEHHOCTH.

XUMHUUECKUH 3KCTIEPUMEHT: U3ydYeHUE 00pa30B MaTepHalloB

(cTek10, CIIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI).

Ilnanupyemsble pe3yibTaThl

JIn4yHOCTHBIE pe3yabTaThl:

[TaTproTHyecKoe BOCIIUTAHUE:

1 )lIeHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUECKOMY U HAay4dHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B >KM3HU COBPEMEHHOro OOILEeCcTBa,
CHOCOOHOCTH BIAJIETh JOCTOBEPHON HMH(OpMaIuei o mepefoBhIX JOCTHKEHUSAX U OTKPBITHAX
MHUPOBON M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHCTBe
MHpa 1 001IecTBa;

['paxkmancKOro BOCIIUTAHUS

2) mNpencTaBiI€HMs O COLMAIBHBIX HOPMax M IpPaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIIEI0OBATEIbCKON, TBOPUECKOM M APYTHX BUJAX NESATEIHHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JAEATEIIbHOCTU IPU BBINOJIHEHUH Y4E€OHBIX, II03HABATENIbHBIX 337a4, BBIIOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO

6



¥ B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOM AeATeNbHOCTH; TOTOBHOCTH OLIEHHBATh CBOE
IIOBEICHNE U TOCTYNKM CBOMX TOBapHILEH C MO3MIHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI ITOCIIEJCTBUI MOCTYIIKOB;

IlenHOCTH HAyYHOTO MTO3HAHUS

3) MUPOBO33pEHYECKUX MIPEICTABICHUN O BEIIECTBE U XMMHUECKON peaKliy, COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIAIOIIUX OCHOBY Ul IIOHUMaHUS CYHIHOCTH
HAYYHOH KapTHHBI MHpA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBA35X 4YEJIIOBEKA C IPUPOAHOM  CpPEelod, O pOJM XHMHU B TIIO3HAHUU DJTHX
3aKOHOMEPHOCTEH;

4) mo3HaBaTENIbHBIX MOTHBOB, HAIpPABICHHBIX Ha IIOJIyY€HHE HOBBIX 3HAHMM IO XHUMUH,
HEOOXOIUMBIX [Tt 00BSICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

5) no3HaBaTeNbHOM, MH(GOPMALMOHHOM M YMTATENbCKOM KyJIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypod, JOCTYIMHBIMU
TEXHUYECKUMHU CpeICTBAaMU MH(POPMALMOHHBIX TEXHOJIOT U

6) wHTepeca K OOYYEHHWIO W TO3HAHWIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

DopMupoOBaHUs KyJIbTYpPbl 3J0POBbs

7) oCO3HaHMSI LIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 3[I0POBBIO, YCTAHOBKU
Ha 3JI0pOBbI 00pa3 >KU3HM, OCO3HAHMS TOCJIEACTBUNH M HENPHUATHA BPEIHBIX MPUBBIUECK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOIMMOCTH COOJIIOJICHHS MPaBHII
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;
TpynoBoro BocnuuTaHus

8) MHTEepeca K MPaKTHUECKOMY M3y4eHHIO Ipodeccuil U TpyJa pa3IudyHOro poja, yBaXKeHHE K
TPyAy M pe3yibTaTaM TPYJIOBOW [EATEIbHOCTH, B TOM 4YHCI€ Ha OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUM 10 XUMHHM, OCO3HAaHHOTO BbIOOpa MHIMBUAYAIBHOW TPAaeKTOPUHU
IPOJODKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpPeOHOCTEH; ycremHoil npodeccuoHalIbHON JIeSTeNbHOCTH U
Ppa3BUTHSI HEOOXOIMMBIX YMEHHU; TOTOBHOCTb aJAalTUPOBAThCS B MPO(ECCHOHAIBHON Cpeie;
OKOJIOTUYECKOTO BOCIIUTAHMS

9) PKONOTHUYECKU 1EJECO00Pa3HOTO OTHOIIEHUSI K MPUPOJIE KaK MUCTOYHUKY JKU3HU Ha 3emIie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHMs LIEHHOCTH 3J0pOBOr0 M 0e30macHOro obpasa >KM3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXHUYECKOMY  370POBbIO,
0CO3HAHMsI LIEHHOCTH COOJIIOICHNUS IpaBUl 0€30MacHOr0 MOBEJCHUS MTPU padoTe C BEelEeCTBAMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

10) cnocoGHOCTH MPUMEHSTH 3HAHUS, OTy4aeMble MPU U3YYEHUN XMMUH, Ui pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKaroLeH MPUPOIHON CpeloH, NOBBIIEHHS YPOBHS SKOJIOTHYECKON KYIbTYpHI,
OCO3HAHMs TJO00ATBPHOIO XapakTepa »SKOJOIMYECKHX MpoOjieM U MyTed UuX pelleHus
MIOCPEACTBOM METOJIOB XUMUU;

11) 5KOIOTrMYECKOro MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTbCSA KM B II03HABaTENbHOM,
KOMMYHUKAaTUBHON M COLIMAJIBHOM ITPAKTHKE.

MeranpeameTrHslie pe3yabTaThl

B cocraBe MerampeaMETHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HAUMMble s (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIM, TMIO0Te3a, (HaKT, CUCTEMA,
IpoIecC, SKCIEPUMEHT U Jp.), KOTOpble HCIHOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPEJICTABICHHUE O
IEJIOCTHOM HAyYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe NeiicTBUA (TT03HABATENIbHEIE,
KOMMYHHUKATHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHHUIO YU€OHOH e TeNTbHOCTH.
MetanpeameTHble pe3ynbTaTbl OCBOCHHsI 00pa30BaTEIbHON MPOTrpaMMbl MO XUMHH OTPa)KaroT
OBJIA/ICHUE YHHUBEPCAJIbHBIMHU O3HABATEIbHBIMHU AeHCTBUAMHM, B TOM YUCIIE:
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ba30BBIMH 10rH4eCKUMH 1eiiCTBUAMH

1) ymMeHuHeM HCHONb30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHUS  [IPM OCBOCHHMU 3HAHUM:
pPacKphIBaTh CMBICT XMMHUYECKUX TOHATHH (BBIIENATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMU MOHATHAMU), UCIOIb30BATh MOHATHUS JUIs1 OOBACHEHUS
OTIENBHBIX (PAKTOB U ABJICHHIA; BHIOMPATh OCHOBAHUS U

KPUTEPHH Ul KJIaCCU(UKALMU XUMHUYECKUX BELIECTB U XMUMUYECKUX PEaKIHii; yCcTaHaBIUBATh
IIPUYMHHO-CJIEICTBEHHbIE  CBA3U MEX1y OObEKTaMM HW3Y4YEHHUs; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIE, IeAYKTUBHBIC, [10 AaHAJIIOTUN); J1eJIaTh BBIBOJIbI U 3aKJIIOUYEHUS;

2) yMeHuEeM INPUMEHATh B IPOLECCE MO3HAHUS MOHATUA (IIPEAMETHbIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH IIMPOKO
IIPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE IIPEJCTABICHUSI — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XHMMUYECKONM peakUuM -— IpU pelIeHUuH YydeOHo-
IIO3HABATEJIbHBIX 337a4; C Y4ETOM

9THX MOJENBHBIX IPEJICTABICHUN BBIABIATh W XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB W XMMHUYECKHX PEaKIHi; BBIBIATH OOIIHE
3aKOHOMEPHOCTH, NPUUNHHO-CIIEZICTBEHHBIE CBSI3U U IPOTUBOPEUMSI B U3y4aeMbIX Ipoleccax u
ABJICHUSX; TNpeAJaraTb KPUTEPUU JJIsl BBISBICHUS ITHX 3aKOHOMEPHOCTEH M IMPOTUBOPEYUN;
CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pemeHus y4eOHOW 3ajgaud  (CpaBHUBAThb HECKOJIBKO
BapUaHTOB pEIIEHUs, BBHIOMpaTh HamOoJee TMOAXOMAMMKA C YY4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB);

ba3oBbIMHM Hccie10BaTeILCKMMH 1eHCTBUSIMU

3) yMeHHeM HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbIX CYKICHUH;

4) mpuoOpereHue OIbITa N0 IUIAHUPOBAHWIO, OPraHU3allid M IPOBEIEHUIO YYECHHUYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII01aTh 32 X00M MPOIIecca, CaMOCTOSTENbHO IPOTHO3UPOBATh €T0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O MPOJIETaHHON padoTe;

Paboroii c undopmanueii

5) yMeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUAOB U
dbopM mpencTaBiIeHUs, MOIYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTepaTypa
XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble mocoOusi, pecypchl MHTepHeTa); KpUTHYECKU
OLICHUBATh TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIHIO;

6) yMeHHeM MPUMEHATh pa3IMyHble METO/bI U 3alPOChl IPU MOMCKE U 0TOOpE MH(pOpPMAIMU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOANMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATENbHBIX 33/1a4
OTpeNIeNIEHHOr0 THUMa; NPUOOpeTeHHe OMNbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJJeHNE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpPAaTh ONTUMANbHYIO (OpMy IpencTaBIeHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATh peIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMEHHEM HCIOJIb30BaTh W AaHAJIM3UPOBAaTh B Ipollecce y4eOHOM U HCCIeN0BaTENbCKON
NEeSITebHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSTHHE YHHBEPCATLHBIMH KOMMYHHUKATUBHBIMU JIEHCTBHSIMA

8) yMeHHeM 3a/1aBaTh BONPOCH! (B X0JI€ AMAJIOra M/UIH AUCKYCCUH) 10 CYLIECTBY 00CYyX1aeMon
TeMBI, ((OPMYIHPOBATH CBOU IPEIOKEHHSI OTHOCUTEIHHO BHITIOJIHEHMSI IPEATIOKEHHON 3a/1a4H;
9) npuoOpeTeHue OIbITa MPE3EHTAIMHU PE3YIbTATOB BBIMOJHEHUS XMMUYECKOTO HKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JJAOOPATOPHOW PabOTHI MO MCCICTOBAHUIO CBOWCTB BEIIECTB, yUeOHOTO
IIPOEKTA);

10) 3amHTEpeCOBaHHOCTh B  COBMECTHOH CO  CBEpPCTHHUKAMH  ITO3HABATCIIBHOW |
HCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE Yydéra
0O0IIMX WHTEPECOB M COIVIACOBAHMS MMO3MIMH (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC



HITYPMBI», KOOPAHHALIUS COBMECTHBIX JACHCTBHIA, ONpPEIeTICHIEe KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHuBepcaabHBIMH PETryJIATUBHBIMH A€l CTBUSIME

11) ymeHueM camMOCTOSITEIbHO ONPEAENATh LEIH ACSITeIbHOCTH, MIIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBHIOMPATH
HauOosiee 3G(EKTUBHBIE CIIOCOOBI  pEIICHHWS Y4YeOHBIX M IMO3HABATENIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM IpU
BBIMOJTHEHHUH 3a/IaHUH C yUETOM

MOJyYEeHUsI HOBBIX 3HAHMHM 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKLUAX; OLECHUBATH
COOTBETCTBUE MOJTYYEHHOI'O Pe3ybTaTa 3asiBJICHHOH 1IeJI;

12) ymeHreM UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpeJjlaraéMble B YCIIOBUU 3a1aHU.

IIpeaMeTHBIe pe3ybTaThl

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO  COJEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOWM paboueld MpoOrpaMMoOMN, BBIJCISAIOT: OCBOCHHBIC
oOydJarmuMUCcs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, crenuduyeckue s
IPEIMETHOM 00J1aCTH «XUMHUS», BUJbI JIEATEIbHOCTH MO IMOJYYEHUIO HOBOTO 3HaHUSA, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYAlIHSIX.
[IpenMeTHbIE pe3yabTaThl MPEACTABIEHBI IO FOJaM 00yUYEHHUS U OTpaxaroT c(pOpMUPOBAHHOCTH
y 00y4aronmxcs CieIyrmux yMEeHUN!:

8 kJacc

1) packpblBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TMOHSTHI: aTOM, MOJIEKYJa, XUMHYECKUUN
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOJIHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA O0OBEM,
OKCHJI, KHCIIOTa,

OCHOBAaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas peaKuus,
KJaccu(uKalus peakiuii: peakluud COeIMHEHUs, PEaKkIMH Pa3JIoKEHHs, PEaKLUu 3aMelleHus,
peakuuu oOMeHa, 9K30- M SHJI0TEPMUYECKHE PEAKIMH; TEIUIOBOM 3P PEeKT peakuu; s/Ipo aToMa,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTaNb, PAJUyC aToMa, XMMHUYeCKasl CBS3b, MOJIIpHAs U
HEIOJISIPHAST KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, NOH, KATHOH, aHWOH, PAaCTBOP, MAaccOBast A0
BEIeCTBA (IIPOLIEHTHAs! KOHLEHTpAIMs) B paCTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. M. 1) U IPUMEHSATH 3TU
MOHSTUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnonap30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJI€HHUS (OpPMYJ BELIECTB U YpaBHEHH
XUMUYECKUX PEaKIUi;

4) ornpenensaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTENIEHb OKUCIICHUS
HIIEMEHTOB B OMHAPHBIX COEIMHEHMSX; NMPUHAAJICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeuHEeHUH no GopmMysiaM; BUJI XUMHUYECKOH CBSI3U (KOBAJICHTHAsl M MOHHAs) B HEOPTaHUYECKUX
COCIMHECHUSAX;

5) packpeiBath cmbichn Ilepuogmdeckoro 3akona JI. WM. MeHnneneeBa: JIeMOHCTpUPOBATH
[IOHUMAaHUE NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX IOJIOKECHHUS B
Ilepnonnueckoi cucTeMe; 3aKOHOB COXPAaHEHHUs MACCHI BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTa/IpoO; ONMHUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO HopMy
Ilepnonnueckoi CHUCTEMBI XMMUYECKUX 3JIEMEHTOB: Pa3andaTh MOHITHUS «TJIaBHAs

noarpynna (A-rpymnma)» u «mnobounas noarpynmna (b-rpymma)», Manbie U OONbIINE TEPUOMID;
COOTHOCUTh O0O3HaueHus, KOTopele uMeTcs B Tabmuue «llepuonuueckas cucrema
xuMuyeckux onemeHtoB JI. M. MengeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS
aTOMOB XMMMUYECKHUX DJEMEHTOB (cocTaB M 3apsja sapa, oOmiee 4YHUCIO DSJIEKTPOHOB U
pacnpeesieHue X M0 JIEKTPOHHBIM CII0SIM);

6) KiIacCU(PUIMPOBATh XHWMHUYECKHE DJIEMEHTHl; HEOpPraHMYeCKHWe BEIIeCTBAa; XUMHUYECKHE
peakiuu (10 YUCITy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P EKTY);

9



7) XapakTepu30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
NOATBEP)KJAs  ONUCAHME IPUMEPAMHM  MOJEKYJSPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIHX
XAMHYECKUX PEaKIUK;

8) NpOrHO3MpOBaTh CBOMICTBAa BELIECTB B 3aBUCUMOCTH OT HUX Kau€CTBEHHOI'O COCTaBa;
BO3MO>XHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;

9) BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEIIECTB; MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COCIUHEHHs; MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE;
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUHY;

10) npuUMEHSATH OCHOBHBIE OIEPALMU MBICIUTENBHON JESITENBHOCTM — aHallu3 M CHUHTE3,
CpaBHEHHe, 0000LIeHHe, CHCTEMaTH3allilo, KJIacCU(MKALMIO, BbISIBIEHHE MPUYUHHO-
CIECICTBEHHBIX CBA3C€H — I H3Y4YEHUs CBOMCTB BEIIECTB MU XUMHUYECKHUX PEAKLUH;
€CTECTBEHHO-HAyYHbl€ METOJAbl I03HaHWS — HaONIOJeHUE, U3MEpPEHUe, MOJCIUPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

11) crnegoBaTh mpaBWJaM  IIOJB30BaHMs ~XMMHUYECKOH mocymoil u  1abopaTOpHBIM
o0opysoBaHHEM, a TakkKe IpaBuiIaM oOOpallleHuss C BEIIeCTBAaMU B COOTBETCTBUH C
UHCTPYKLUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBIECHUIO PacTBOPOB C
ONpEACIEHHON MaccoBOM JOJE€M pacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATH M IMPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110

pacro3HaBaHMIO PACTBOPOB WIEJOYEH M KHUCIOT C T[OMOIIbIO HMHIUKATOPOB (JIAKMYC,
¢denondranent, METUIOPAHX U JIp.).

9 KIIACC

1) packpblBaTh CMBICA OCHOBHBIX XMMMYECKHUX TIIOHATUH: XMMHYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XWMHUYECKas peaklMs, XUMHYecKas CBS3b,
TETIOBON P PEKT peakiuu, MOjb, MOJSIPHBIH 00BEM, PacTBOP; JAEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMblE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHE U BOCCTAaHOBJEHHE, aJIOTPOIMS,
aM(pOTEepHOCTh, XUMHUECKasi CBA3b (KOBAJEHTHAs, HOHHAs, METaJUINYecKas), KpUcTallInyecKas
pemérka, KOoppo3us METaJIJIOB, CIUIaBbl; CKOPOCTh XUMH-

4ecKoll peakiuu, npeaenbHo gonyctumas konuenTpamus (IT1K) BemecTsa;

2) WILTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. M. 1) U MPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX NPEBPAICHUN;

3) ucnonap30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJI€HHUS (OpPMYJ BELIECTB U YpaBHEHH
XUMHUYECKHUX PEAKIIU;

4) ompenensaTh BAJEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COETUHEHHSIX
pa3IMYHOTO COCTaBa; NPHUHAJJIEKHOCTh BEIECTB K ONPEACIEHHOMY KIIACCy COEIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOM CBSA3M (KOBaJIEHTHAs, MOHHASI, METAJUIMYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX; 3aps] MOHA M0 XUMHYECKOW (opmyie; XxapakTep CpeAbl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUI KPUCTAINTNYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

5) packpbiBath cmbica llepnoanueckoro 3akona JI. . MenneneeBa U AEMOHCTpUPOBATH €T0O
NMOHMMAaHUE: ONMCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble W OoJblIME MEPUObl; COOTHOCHUTH O00O03HAYEHHS, KOTOpHIE
UMEIOTCS B TNEPHOAMYECKONW TalnuIle, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3aps[ sipa, o0lee YUCIIOo 3JIEKTPOHOB U paclpesiesieHne ux
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIUHECHMH B IPEJENax MalblX IEPUONOB U INIABHBIX IMOATIPYIII C YYETOM CTPOEHUS HUX
aTOMOB;
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6) KJIacCH(PHUIMPOBATH XUMHUECKHE OJIEMEHTHl; HEOPraHWYECKHE BEIIEeCTBA; XUMHUECKHE
peakuuu (1o YKCiay M COCTaBy y4YacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3 (eKTy, 1o
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

7) XapakTepu30BaTh (ONMCHIBaTh) OOIIME U crielU(UIECKHe XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi OMMCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHii;

8) COCTaBIATh YPABHEHMSI AJIEKTPOJIUTUYECKOW JUCCOLMALMU KHUCIIOT, ILIEIOYEH U COoJel;
IOJHBIE M COKpAalEHHbIE YpaBHEHMs peakluil HMOHHOrOo OOMEHa; ypaBHEHMsI peakiHi,
MOJATBEP)KJIAIOIIUX CYIIECTBOBAHUE TI'E€HETHUYECKOM CBA3M MEXIY BELIECTBAMHM DPAa3JIMYHBIX
KJIaCCOB;

9) packpblBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PEeaKLuii;

10) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS; BO3MOXXHOCTHU
IPOTEKaHUS XUMUYECKUX MIPEBPALLECHUH B Pa3JINYHbIX YCIOBUSAX;

11) BBIUUCHATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELIECTB; MACCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMeHTa 10 (opMysie COCIUHEHMS; MAcCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

12) crnegoBaTh IpaBWJaM  IOJb30BaHMs ~XMMHUYECKOH mocymoil u  1abopaTOpHBIM
o0opysoBaHUEM, a TakkKe IpaBuiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO rasa);

13) mpoBOIUTH peaKLMH, IMOATBEPKIAIONIME KAYECTBEHHBIH COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHS M HOHBl H3YYEHHBIX METaJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

14) mpUMEHSATh OCHOBHBIE OINEpAallMU MBICIUTENBHON JESITETbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 000011IeHNEe, CUCTEMAaTU3AalINIO, BBISIBIEHUE PUYMHHO-CIIEICTBEHHBIX CBA3EH — JIs
U3y4YEHHs CBOMCTB BEILECTB U XMMUYECKUX PEAKIMI; €CTeCTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— Ha0o01eHNe, U3MEPEHNE, MOJIETMPOBAHHE, SKCIIEPUMEHT (peabHbI U MBICTICHHBIN).

TeMaTnueckoe NJIAHMPOBaAHUE

8 kJacc
Ne Tema Komnunuecto 20P
n/m JacoB
|.ITepBoHavaIbHbIE XUMHUYECKHE 20 http://schoolcollection.edu.ru/
[IOHATHSA BHUPTYaJIbHAsI TAO0OPATOPHS
1 Xumus — BakHas 00J1acThb 5 POIII

C€CTCCTBO3HAHHUA U HpaKTHQCCKOﬁ
JACATCIIBHOCTH YCJIIOBCKA

2 BemecTBa 1 XuMHUYeCcKe peakiuu 15 http://schoolcollection.edu.ru/
Il. Baxxneimue npencraBuTeNnu 30 BUpTYyasbHas 1abopaTopus
HEOPraHMYECKUX BEIIECTB

3 Bo3nyx. Kucnopo. [Tousitue 06 5 http://schoolcollection.edu.ru/
OKCHJIaX.

4 Bomopon. ITousitre o kucaoTax u 5 http://schoolcollection.edu.ru/
COJISIX.

5 KonndecTBeHHBIC OTHOIICHHUS B 4 http://schoolcollection.edu.ru/
XUMHHU.

6 Bopna. PactBopsr. [Tonsitue 00 5 http://schoolcollection.edu.ru/
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http://schoolcollection.edu.ru/

OCHOBAHUSIX.

7 OCHOBHBIC KJIaCChl HEOPTaHMUECKHX 11 http://schoolcollection.edu.ru/
COCTUHEHUN.

I11. [Tepuoauueckuii 3aKk0H U 15 http://schoolcollection.edu.ru/
[Tepuomuyeckas cucrema

AN .Mengeneea. CTpoeHue aroma.

Xumunueckas cBA3b. OKHCIUTENBHO-

BOCCTAHOBUTEJIHHBIC PEAKIIHH.

8 [Tepuoauueckuii 3aKOH U 7 http://schoolcollection.edu.ru/
[Tepuoandeckas cucrema BHUpTYyabHas 1abopaTopus
. N.MenneneeBa. CTpoeHue aToma.

9 Xumuueckas cBsi3b. OKHCIUTEIBHO- 8 http://schoolcollection.edu.ru/
BOCCTAaHOBUTEIIbHBIC PEAKIINH. BUpPTYyaJbHast 1a00paTOpHsI

9 kuace

[ BeliiecTBO 1 XMMHUY€ECKHE PEaKIIUU 17 http://schoolcollection.edu.ru/
[ToBTOpEHUE U YriayOJIcHUE 3HAHUIA 5 http://schoolcollection.edu.ru/
OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca

1 OcHOBHBIE 32aKOHOMEPHOCTHU 4
XUMHYECKHUX PEaKIUii

2 DJEKTPOIIMTHYECKAS TUCCOIIHAITHSL. 8 http://schoolcollection.edu.ru/
XUMHUYECKUE PEAKIMU B pACTBOPAX. BUPTYyaJIbHasl 1a00paTOpHsI

11 | HemeTayuibl ¥ X COCTUHECHUS 24 http://schoolcollection.edu.ru/

3 OO61mas XxapakTepUCTHKA XUMUYECKUX 4 POl
anemeHToB VIl A — rpynmnsl. BUpTYyajbHas 1JabopaTopus
I"anoreHsl.

4 OO1ast XxapaKTepPUCTHKA XUMHUYCSCKUX 5 http://schoolcollection.edu.ru/
anemeHToB VIA — rpynmsl. Cepa u e€ BUPTYyaJbHasl Ja00paTOpHsI
COCIMHEHUSI.

5 OO61mas xapakTepUCTHKa XUMUYECKUX 7 POII
aneMeHTOB VA — rpymisl. A30T, http://schoolcollection.edu.ru/
docdop 1 ux coeAMHEHHUS. BUpTYyasbHas JabopaTopus

6 OO11ast XapaKTepUCTHKA XUMHYECKUX 8 POII
sneMeHTOB 1VA — rpymmbl. Yriepoa http://schoolcollection.edu.ru/
Y KPEMHHI U UX COeTMHEHUSI. BUpPTYyaJIbHasl 1a00paTOpHsI

111 | MeTauibl ¥ UX COCAMHEHUS 20 http://schoolcollection.edu.ru/

7 OO0mue CBOCTBA METAIIJIOB 4

8 | Baxneiiime MeTauIbl M UX 16 http://schoolcollection.edu.ru/
COEJTMHEHUS BUPTYyaJibHasl JTa0OpaTOPHsI

9 BemecTBa u maTepuaibl B )KU3HU 3 POIII
YeloBeKa
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