MyHumnaipHOe aBTOHOMHOE 00111€00pa30oBaTeNIbHOE YUPEKICHNE
«Cpennsist obmeoopazoBarenpHas mkonxa Ne 4
umenu ['epost CoBerckoro Coro3a Epuma AdanacreBnua XKnanosay r. Konmameso

[Tpunoxenue Ne 1

k OcHoBHOI 00pa30BaTeNLHON MPOrpaMme
OCHOBHOTO 00111eT0 00pa3oBaHMs

MAOY «COII Ne 4 um. E.A. XXnanosay r.
Kommamreso

Paboyas nporpamma

y4eOHOro npeaMera
«XHUMMUA»

8 - 9 kJ1acc

(ocHOBHOTO 00111eT0 00pa3oBaHMs)

r. Konmarreso



Conep:kanue y4eOHOr0 nmpeamera
8 knace
IlepBoHayajibHbIe XUMHYECKHE TOHATHS
[Ipenmer xumuu. Posib XMMHuM B KM3HHM 4enoBeka. Tena u BemecrBa. DU3HMYECKHE CBOMCTBA
BElLIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHSATHE O MeToAax MO3HAaHUSA B XUMUU. XHUMHS B
cucreMme Hayk. Uucrtole BemecTBa U cmecu. CriocoObl pa3aesieHns CMeCei.
ATOMBI U MOJIEKYJbl. XUMHUYECKUE AeMeHThl. CHUMBOJIBI XUMUYECKUX 3J1eMEHTOB. IIpocTbie u
CJIO’KHBIE BEIlECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.
Xumuyeckass (opmyna. BaleHTHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemiecTB. OTHOcuTeNbHas aroMmHass Macca. OTHocuTeNnbHas MOJEKYJSpHas Macca.
MaccoBast 10711 XUMHYECKOT'0 3JIEMEHTa B COEIMHEHUU.
Du3nYecKue U XUMUYECKUE SBICHMSI. XUMUUYECKash PEaKkus U €€ MPU3HAKU. 3aKOH COXpPaHEHUs
Macchl BelecTB. XUMHUUYECKUe ypaBHeHus. Knaccudukanus XUMHUUECKUX peakuui (CoequHeHHUs,
pasnoKeHus, 3aMeleHus, 0OMEHa).
XUMUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IOCYAOW, C MpaBWiaMd paboOThl B
naboparopun U npuémMamMu oOpareHus ¢ JT1adopaTOpHBIM 000pyIOBaHUEM; U3yUYECHUE U OIMCAHUE
(bu3MYECKUX CBOMCTB 00pa3ll0B HEOPTAaHUYECKUX BEIECTB; HaOM0IeHUe PU3NUECKUX (IIJIaBICHUE
BOCKa, TastHUE JIbJ]a, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCALMs BOJbl) 1 XUMHUYECKUX
(ropenue cBeuu, MPOKATMBaHHE MEAHON MPOBOJIOKH, B3aUMOJICHCTBUE MeTIa C KUCIOTO) SIBJICHHIH,
HaOJIOICHNEe M ONMHMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiuil (pas3iio’keHHe caxapa,
B3aMMO/ICHICTBIE CEPHOM KHUCIOTHI C XJOpuIoM Oapus, pasznokenue ruapokcuna meau(ll) mpu
HarpeBaHuM, B3auMOJeHcTBUE kene3a ¢ pactBopom coiu menu(Il)); wmsydenume cmoco6oB
pasneneHus cMmeced (C MOMOIIBIO MarHuTa, (GUIBTPOBAaHHE, BbIMApUBAHUE, TUCTHILUISAIUS,
Xxpomatorpagdust), IpoBeACHUE OUUCTKH ITOBAPEHHOM COJIM; HAOII0JCHUE U ONMCAHUE PE3YIbTATOB
MIPOBEJICHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MAacChl; CO3/IaHuEe MOJEeNeld MOJIEKYII
(IapocTepKHEBBIX).
Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB
Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 371€MEHT M HpPOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupojae, GU3HUecKue U XMMUYECKHe CBOMCTBA (peakluu FOpeHHus).
Oxcunpl. Ilpumenenue kucinopona. CrocoObl MOJIydeHUs KHUCIOpoJa B JlabopaTopuul U
npomblieHHOCTH. KpyroBopoTr kuciopoga B mpupoge. O30H — amuioTporiHas MoaAupUKaius
KHCIIOpO/Ia.
TennoBoit  »pdexT XUMHUYECKOM peakiuH, TEePMOXHMHYECKHE ypaBHEHHs, 5K30- U
SHAOTEPMHUYECKHE peakuuu. TOoIuMBO: Yyrodb M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MApHUKOBOTO 3 deKTa, pa3pylUIeHHe 030HOBOT'O CIIOA.
Bonopon — anemeHT u mpocrtoe BemiecTBo. Haxoxknenue Bogopoja B mpupoje, pusudeckue u
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIOCO0bI nonydeHus. KuciaoTsl u conu.
KonuuectBo BemectBa. Monb. Mosnsipaas Macca. 3akoH ABoraapo. MomsipHblii 00bEM Ta30B.
Pac4€Tbl N0 XMMUYECKUM ypaBHEHUSIM.
dusnyeckune cBoicTBa BoJbl. Bosa kak pactBoputens. PactBopbl. HacklllieHHBIE U HEHACHIIIIEHHBIE
pacTtBopsl. PacTBopuMoOCTh BemiecTB B Bojie. MaccoBasi 10J1s BEIIECTBA B pacTBOpPE. XUMUYECKUE
cBoMcTBa BoJbl. OCHOBaHUA. Posib pacTBOPOB B PUPOJIE U B KU3HU YesoBeKa. KpyroBopoT Bojbl
B IIPUPOJIE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUNCTKA IPUPOIHBIX BOJI.
Knaccudukanmss  Heopranmueckux  coequHeHuid.  Oxcuapl.  Krnaccuduxamus — OKCHIOB:
cosieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyromue. Homenknatypa
OKCHJIOB (MEeXIyHapoaHas M TpuBHaibHasi). dusnmueckre M XUMHUYECKHE CBOICTBA OKCHJIOB.
ITony4yenue okcuaoB.
OcnoBanus. Knaccudukarus ocHOBaHUIA: MIENOYH U HEPACTBOPUMBIE OCHOBaHM. HomeHkaTypa
OCHOBaHUH (MEXIyHapoaHas U TpUBHaIbHAsA). DU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[Tonydyenue ocHOBaHUHA.



Kucnorsl. Knmaccudukamus kucnor. HomeHknatypa KuUCIOT (MEXIyHapoAHAs U TpPUBHAJIbHAA).
dusnueckre U XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHocTtH MeTayuioB H. H. Bexerosa.
ITonyyenue KucioT.

Comu. Homenknarypa coneid (MexayHapoaHas W TpuBUaibHas). Duznyeckue U XUMHUECKUE
cBoricTBa coseit. [lonyuenue coieil.

['eneTnyeckas CBSI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCIMHEHUM.

XUMHYECKUN DKCIEPUMEHT: KaueCTBEHHOE OIIPENEIICHUE COJAEpXkKaHUSA KUCIOpPOAA B BO3AYXE;
MoJiyueHue, coOupaHue, paclio3HaBaHWE U M3yYEHUE CBOMICTB KuUCIOpOAa; HaOI0aeHe
B3aMMOJICVCTBHS BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3SHUKHOBEHHUSI M MPEKPALICHUS TOPEHUS
(moxapa); o3HaKOMIIEHHE C 00pa3liaMHu OKCHUIOB U OMMCAaHUE UX CBOMCTB; MOIy4YeHHE, COOMpaHHE,
pacrno3HaBaHHE M U3y4€HUE CBOICTB BOAOPOJa (TOpeHNUeE); B3aUMOAEHCTBHE BOJIOPOIA C OKCHIIOM
Menu(Il) (BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHAIOB); HAOIIOJeHHE O0Opa3IoB BEIICCTB
KOJIMYECTBOM | MOJIb; HCCIIEZIOBaHUE OCOOCHHOCTEH pPACTBOPEHHSI BELIECTB C PA3IUYHOM
PacTBOPUMOCTBIO; PUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1€l paCTBOPEHHOTO
BEILIECTBA; B3aUMO/ICUCTBUE BOJIBI C METAJNIAMH (HATPUEM U KAJIbIIEM ) (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OINpEAENCHHE PACTBOPOB KHUCIOT W WIENIOYel C MOMOIIBI0 HHAUKATOPOB;
UccleI0BaHNe 00pa3lloB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HAOJIIOIEHUE U3MEHEHUS
OKpacKd HMHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEJIOYEH; M3YYEHHE B3aUMOJICHCTBUS OKCHIA
Menu(Ill) ¢ pactBopomM cepHOM KHCIOTBI, KHCIOT C METaUIaMH, PEaKIuh HeHTpaau3aluy;
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJTHOIO METaJula IPyTUM M3 PacTBOpPa COJIH;
pELIEHHE DJKCHEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHellne Kiacchl HEOPraHWYECKUX
COCTUHEHUN.

Hepuoguveckuii 3akoH u Ilepumoaumyeckas cucrema xumMudeckux »3jemenros I .
MenpeneeBa. CtpoeHne aToMoB. XUMHYeCKasi CcBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC
peakuum

[lepBrie MOMBITKH KiIacCH(UKAIMM XUMHYECKHX 3JIeMEHTOB. lloHATHE O Tpymmax CXOAHBIX
3JI€MEHTOB (IIIEJIOYHBIC U IIETOYHO3EMENIbHBIE METALJIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCHUJIBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucrema xuMmuueckux snemeHToB J[. M. Menneneesa.
Kopotkonepuoanass u gnmuHHOnepuoanas ¢opmel Ilepuoanueckoir cHCTEMbl XHUMHUYECKUX
anemeHToB JI. 1. Menneneesa. [lepuoas! u rpynmnsl. @U3HMYECKUI CMBICI MTOPSAIKOBOIO HOMEPA,
HOMEPOB MEepUOa U TPYNIbI FJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHHE 3JE€KTPOHHBIX
obomouek atoMoB mepBbix 20 xumuueckux diemeHToB Ilepuommueckoir cucremsr JI. U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOrO 3JIEMEHTa IO €ro noJyiokeHuro B llepuogmyeckon
cucteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH WM3MEHEHHUsI pajguyca aTOMOB XHMHYECKHX DJJIEMEHTOB, METAUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynmnaM M nepuoaaMm. 3HadeHue llepmonnueckoro 3akoHa W
[Iepnonnueckoil CUCTEMBI XMMHUYECKHMX JJIEMEHTOB JUIA PAa3BUTHUS Hayku W mnpaktuku. Jl. W.
MenneneeB — y4EHBIN U TPAXKIAHUH.

Xumudaeckasi cBsi3b. KoBaneHTHas (MOJisIpHAst M HETOJSIPHAS) CBS3h. DJIEKTPOOTPHUIIATEITLHOCTh
XUMHUYECKUX AJIEeMEHTOB. VIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHUCIECHUS WU
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH OKCIEPUMEHT: HW3y4eHHE O0Opa3lloB BEIIECTB METAJIOB U  HEMETAJlIOB;
B3aUMOJICHCTBUE THIPOKCHAA LMHKA C PACTBOPAMU KUCIOT W IIEJIOYEl; MPOBEICHHE OMBITOB,
WUTFOCTPUPYIOMIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuii (TopeHue, peaxiuu
pa3NoKEHUs, COSAMHEHNS).

9 kJaac
BellleCTBO U XUHMHYeCKafa pealcuml



Ilepnonnueckuit 3akoH. Ilepumonnueckas cucrema xumudeckux snemeHToB [I. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJlus, KaJblUsl M HX COEIMHEHUN B COOTBETCTBUHM C IOJIOXKEHHEM 3JIEMEHTOB B
Ileprognyeckoi cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUbl XUMUYECKON CBS3U. TUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKH U BUAA XUMUYECKOU CBS3H.
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB (MEXKIyHApOAHAs U TPUBHUAIbHAsA).
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Ppa3IM4YHbIM KJIAacCaM HEOPraHMYECKUX
COEIMHEHMI, FEHETUYECKas CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccupukanus XuMUYECKHMX peakiMid N0 pPa3IMYHbIM IpU3HAaKaMm (IO 4YHUCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKI[H BEUIECTB, 0 TEIJIOBOMY (P (EKTY, 10 M3MEHEHUIO CTEIICHEH OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 10 YYAaCTHIO KaTalau3aTropa). DK30- U SHAOTEPMUUECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsaTue o ckopocTH XuMu4eckoi peakiuu. IlonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE O TOMOrEHHBIX M TE€TEPOreHHBIX peakuuax. lloHATHE O XHMHUYECKOM
paBHOBecHH. DAaKTOPBI, BAUAIOIIME HA CKOPOCTh XUMUYECKON PEAKLIUU U IOJI0KEHUE XUMUUYECKOTO
paBHOBECHSI.

OKuCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUHU,  JIEKTPOHHBIH  OalaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlI€HME YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO0/1a 3JICKTPOHHOT 0 OasaHca.

Teopust ANEeKTPOIUTUYECKON AUCCOLUAMM. DIEKTPOJIUTHI U HEANEKTPOIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMALMU BEIECTB C PA3IMYHBIMM BUJAMM XUMHYECKOM CBs3U. CTENeHb
nuccouuanui. CHIbHBIE U c1a0ble 3JEKTPOIUTHI.

Peakuuym uMoHHOro oOMeHa. YCIIOBUS NPOTEKAHHS pPEAKIMH HOHHOTO OOMEHa, IOJHbIE U
COKpalI€HHbIE MOHHBbIE ypaBHEHHUs peakiuil. CBolcTBa KHUCJIOT, OCHOBaHWM U coJjiell B CBETE
IIPEJCTaBICHUN 00 3JEKTPOIUTUYECKON qucconranui. KauecTBeHHble peakiuy Ha MOHbI. [loHsTHE
0 TUJIPOJIU3E COJIEN.

XUMUYECKUN  DKCHEPUMEHT: O3HAaKOMJIEHHE C MOJEISIMH  KPUCTAUIMUECKUX  PELIETOK
HEOpPraHMYECKHUX BELIECTB — METAVIOB U HEMeTauloB (rpadura U aamasza), CI0KHBIX BEIIECTB
(x1opua HaTpus); UCCIeI0OBaHNE 3aBUCHMOCTH CKOPOCTH XMMHUECKOM peakui OT BO3JEUCTBUS
pa3nuyYHbIX (PAKTOPOB; HMCCIEAOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JMCCOLMALMN  KUCIIOT, Inenodyeid MU cosed (BO3MOXKHO MCIIOJIb30BaHME BHJIEOMATEPUANIOB);
MIPOBEJICHUE OMbBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUS peakuil HMOHHOrO OOMeHa
(oOpa3oBaHMe oOcajka, BBIJENIEHHE Ta3za, OOpa30BaHUE BOJIbI); OIBITOB, WIIIOCTPUPYIOIIUX
MPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TrOpeHHe, peakluuu pa3ioXKeHHUs,
COEMHEHMS); PACIIO3HABAHUE HEOPTAHUUYECKUX BEUIECTB C MIOMOILBIO KAUECTBEHHBIX pEaKLUi Ha
MOHBI; PELIEHNE SKCIIEPUMEHTANIbHBIX 33]1a4.

HemeTtayibl 1 MX cOeJHHEHHSA

OObmas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHus. CTpoeHne U (U3NYEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKUE
CBOMCTBa Ha MpHUMepe XJiopa (B3aUMOJAEHCTBHE C MeTalJlaMH, HEMETaJUIaMH, IIeJIouaMu).
Xnoposojopoa. CosnsiHas KUCIIOTa, XMMUUYECKUE CBOMCTBA, IOJydE€HUE, IpUMEHEHHE. [leficTBue
XJIOpa M XJIOPOBOJIOPOJAa Ha OpPraHM3M deloBeka. BakHeiinne XJIOopuabl U MX HaXOKIEHHE
B IIPUPOJIE.

O6mras xapakrepucTtrka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCJICHHUS.

Crpoenne M (pu3MUecKHe CBOICTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M cepbl. AJIOTPOIHBIE
MoOIU(UKAIMK KHCIIOpoJa M cepbl. XHMMHYECKHe CBoiicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
¢busnyueckne U XxuMHueckue cBorcTBa. OKCHIBI cepbl KaK MPEICTAaBUTENH KHUCIOTHBIX OKCHJIOB.
CepHas kucnora, pusnueckre 1 XMMUYECKre CBOWCTBA (00IIKe KaK MpeICTaBUTENs Kilacca KUCIOT
n crneuuduyeckue). XUMHUECKHE pEaKlMM, JieXkKallie B OCHOBE IPOMBIIUIEHHOTO CHocoba
MOJIy4eHus1 cepHOUM KucnoThl. IIpumenenne. Comu cepHOM KHUCIOTHI, KaYECTBEHHAs peakLus Ha



cynbdar-non. Haxoxnenue cepbl u e€ cOoeIUHEHMHA B Tpupoae. XHUMUYECKOE 3arpsi3HEHHE
OKpY’Karollen cpe/ibl COeTMHEHUSIMU cepbl (KUCIOTHBIE JOXK/IU, 3arpsi3HEHUE BO3TyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B mpupoje, huznueckue U XuMuueckue cBoiictBa. Kpyrosopot azora B
npupoje. AMMHAK, ero (U3NYecKre U XMMUYECKHUEe CBOWCTBA, MMOJlydeHHe U npumeHenue. Comu
aMMOHUS, UX QU3NYECKUE U XUMUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiiis Ha HOHBI
aMMOHHMs. A30THasi KHCJIOTa, €€ MOoJy4YeHue, (Pu3ndecknue U XMMUYeCKHUe CBOMcTBa (00mme Kak
MIpeICTaBUTEINS Kilacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJICH aMMOHUS B
KayecTBE MHUHEPAIbHBIX YyAOOpeHHi. XHMMHUYECKOe 3arps3HEHHE OKpYKAaIOMed Ccpelbl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arPSI3HEHHE BO3IyXa, IIOYBBI U BOJOEMOB).

docdop, amnorpornusie Mogudukamuu Gocdopa, Guuveckre U XUMUYECKUE CBOMCTBA. OKCHIT
dochopa(V) u dochopHas kucnora, (pu3MYecKkue M XHUMHUYECKHE CBOWCTBA, IIOJTy4YEHUE.
Hcnonp3oBanne GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIICHUSI.

Yrnepon, auioTponHbie MoU(UKAIMK, PACIIPOCTPAHEHHE B IPUPOe, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. Ancopoumsi. Kpyrosopot yriiepona B npupozae. OKcuubl yriepoaa, ux (Gpusudeckue u
XUMHUYECKHE CBOMCTBa, JCHCTBHE HA JKHUBBIE OPraHu3Mbl, I[OJY4YEHHE U IMPUMEHEHUE.
DKOJIOTHYECKHe TPOOJIeMbl, CBs3aHHBIE ¢ OkcuaoMm yriaepoma(lV); rumoreza Ti00anbHOTO
MOTETUICHUST KIMMAaTa; MapHUKOBBIA A (deKT. YTonbHas KUCIOTa U €€ COJH, UX (PU3NYECKUE U
XMMHAYECKHE CBOMCTBA, MOJydYeHHEe M NpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH M CETLCKOM XO0341CTBE.
[lepBoHauabHBIE TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepona (MeraH,
9TaH, JTUJICH, alleTUJIeH, 3TaHOJ, TIMLEPHH, YKCyCHas Kuciora). X coctaB W Xumudeckoe
crpoenue. [loHsTHE 0 OMOJIOTHUECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OeNKax, yriaeBoJax — U UX poJiu
B )KM3HHM 4eJIoBeKa. MarepuaibHOE €JMHCTBO OPraHUYECKUX M HEOPTaHUUECKUX COCTUHEHUH.
Kpemunii, ero ¢usnyeckrie U XUMHUYECKHE CBOWCTBA, MONydeHHE M npuMeHeHue. CoelnnHeHHs
KpeMHUs B mpupojge. OOume npexacraBieHus o0 okcuae kpemHuss(IV) m kpeMHHEBOH KHCIOTE.
CunMKaThl, MX UCTIIOJIh30BaHUE B OBITY, METUIIMHE, TPOMBIIUICHHOCTH. BaskHeiimume cTponTenbHbIe
MaTepuaibl: KepaMuKa, CTeKJIO0, LEeMeHT, OeToH, xene300eToH. IIpoGiembl Oe3zomacHOro
WCTIOJIB30BAHUS CTPOUTEILHBIX MaTEPUAIIOB B TIOBCETHEBHON JKU3HU.

XUMHUECKUH HKCHEPUMEHT: M3ydeHHEe 00pa3lioB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOMN
KHCJIOTHI; TIPOBEJICHHE KAaUECTBEHHBIX PEaKIMi Ha XJIOPHI-UOHBI M HAOIIOJEHUE MPHU3HAKOB HX
NPOTEKaHMs; OMBITHI, OTpaXkarolue (U3NYECKUe U XHMHUYECKHE CBOWCTBA TaJlOTEHOB M HX
COeMHEHUI (BO3MOXKHO UCIIOJNIb30BaHUE BHCOMATEPHANIOB); O3HAKOMJICHHE C o0OpaslaMu
XJIOpU/I0B (TaJOreHU0B); O3HAKOMJIEHHE € OoOpas3laMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO
WCIIOIb30BaHNUE BUIEOMATEPHUAIOB); HAOIOIEHNE TIpoliecca OOyTIIMBaHUs caxapa Mol IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KMCJIOTHI; M3ydyeHHE XUMHMUYECKHX CBOWCTB pa30aBIEHHOM CepHOIi
KHCJIOTHI, TPOBEJCHHE Ka4eCTBEHHOW peakluu Ha Cylb(parT-noH W HaONIOIEHHE TMpH3HAKa e€
NPOTEKaHMs; O3HAKOMJIEHHWE C (M3NYECKMMHU CBOMCTBaMM a30Ta, (Gocdopa U MX COEAMHEHHI
(BO3MOYKHO MCIIOJIb30BaHME BHJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ocOpHBIX YAOOpEeHUit;
nojlydyeHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHE CBOMCTB aMMMaKa; MpOBEIECHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHSA B GochaT-HOH U N3ydeHHe TPU3HAKOB WX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); H3yYSHHE MOJIeNIeH KPUCTAJUIMIECKHUX PEIIETOK ainMasa, Tpadura, GpymiepeHa;
O3HAKOMJIGHHE C TIPOLIECCOM aACOPOIMM PACTBOPEHHBIX BEIECTB AKTHMBHPOBAHHBIM YIVIEM U
YCTPOWCTBOM TPOTHBOTa3a; IOJydyeHHe, COOMpaHWe, pacro3HaBaHWE W U3YyUCHHE CBOWCTB
YTJIEKHUCIIOTO r'a3a; MpoBeIeHHE KaueCTBEeHHbIX PeakIMii Ha KapOOHAT- U CHITMKAT-UOHBI M U3yYEeHUE
MPHU3HAKOB HX MPOTCKAHHS;, O3HAKOMIICHHE C MPOAYKIUEH CHIMKATHOH IPOMBIIUICHHOCTH,
peleHre SKCIepUMEHTAIbHBIX 3aj1a4 10 TeMe «BaxxHele HeMeTaIbl U UX COSAUHEHUS.



MeTaJuibl M UX COeIMHEHUSA

OO0mast XapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAHHM UX TOJIOKEHUS B
Ilepuonnueckoir cucreme xumuueckux diemeHToB [I. 1. MenneneeBa M CTPOCHHsS AaTOMOB.
Crpoenue wmetaiioB. MeTtaimyeckas CBsi3b M METAJUIMYECKas KPUCTAJUIMYECKas pEeLIETKa.
DNEeKTPOXUMUYECKUN psifl HanpsbDkeHU MeTauioB. DU3MYECKHEe W XUMHUYECKHE CBOMCTBA
MeTtaiioB. O6mmue crnocodbl noiaydeHus MetamioB. [loHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
Croco0bl 3amuTel WX OT Koppo3uH. CrutaBel (CTanb, YyryH, TIOPATIOMHHHNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[l{esounble MeTaibl: moJioxkeHue B Ilepuoanueckor cucreme XxumMuyeckux siaemeHToB [[. U.
MeHeneeBa; CTpO€HUE UX aTOMOB; HAX0XK/I€HHE B Ipupoe. Pu3nuecKkue U XMMUYECKHE CBOMCTBA
(Ha mpuMmepe HaTpus U Kanusi). OKCUIBI U TUJIPOKCU]IbI HATpUs U Kanus. IIpuMeHeHne nenouHbix
METaJUIOB U UX COECIMHEHUM.

[Ilero4HO3EMENBHBIE METAJUIBI MarHuid WM KaJbLMW: IosoxkeHue B [lepuonnueckonn cucreme
xuMuyeckux snemeHToB J[. M. MenpaeneeBa; CTpoeHHE HMX aTOMOB; HaXOXKIEHUE B IPUPOJIE.
Ou3NYEeCKMe M XUMHUYECKHE CBOMCTBA MarHusi M Kajiblusa. BaxHellne COCOUHEHUS KaJbIUs
(okcun, rugpokcun, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuonnueckon cucreme xumudeckux snemeHTos 1. 1. Menneneesa;
CTPOEHUE aToMa; HaXOXAeHUEe B mpuponae. Ou3nueckue U XUMUYECKHE CBOMCTBA AJTFOMUHHSL.
AM@oTepHbIe CBONCTBA OKCHJIa U THIPOKCHIA aIFOMUHHUSL.

Kenezo: nonoxenue B Ilepmonmnueckoir cucreme xumuueckux snemeHToB J[. . MenneneeBa;
CTpOEHHE aTOMa; HaXOXAeHHUE B Ipupojie. Pu3nueckrue 1 XUMUYECKHE CBOMCTBA kene3a. OKCHIbI,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux coctas, cBOKCTBA U MOJTYYECHHE.

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3laMy METaJJIOB U CILIaBOB, UX (PU3MUECKUMHU
CBOMCTBAMM; M3YyYEHHE pE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KajlbLUs M HATpus C BOJAOHU
(BO3MOYKHO HCIIOJIb30BAHHE BUIEOMATEPHAIIOB); HCCIEAOBAHNE CBOICTB KECTKOM BOJIBI; MpoIiecca
TOpPEHMs] JKelie3a B KHUCIOpoJe (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB); IMPU3HAKOB
MPOTEKaHUS KaueCTBEHHBIX PEaKIIMii Ha MOHBI (MarHUs, KalblIMs, aTlOMUHUS, IMHKA, kene3a(ll) u
xene3a(lll), memu(Il)); nmaGmroneHue W omucaHue MPOIECCOB OKpAIIMBAHUA TJIAMEHU HWOHAMHU
HaTpus, Kajaus M KajblMsg (BO3MOXKHO MCIIOJNB30BAaHHE BHUIEOMATEPUANIOB); HCCIEI0BaHHE
aM(pOTEepHBIX  CBOWCTB  THUAPOKCHIA  AJTIOMUHUS M THAPOKCHAA  IIMHKA;  pELIeHHE
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxHene MeTallilbl U UX COSAUHEHUSY.

XuMHus M OKpyKamoLas cpeaa

Hosble mMarepuainsl 1 TexHOJIOTHH. BelecTsa u MaTepualibl B IIOBCEIHEBHOW JKU3HU YEJIOBEKA.
Xumus 1 310poBhe. bezonacHoe UCmoab30BaHNEe BEIIECTB U XUMUYECKUX peakiinii B ObITy. [lepBas
IIOMOLIb TPU XUMHUYECKHUX OKOTax M OTpaBieHUsAX. OCHOBBI JKOJOTMYECKOM I'PAMOTHOCTH.
XUMUYecKoe 3arpsi3HEHHE OKpYIKarollel cpenibl (IpeesibHas J0yCcTUMasi KOHIIEHTpalHsI BEIECTB
— [IJK). Ponbs xuMuu B penieHNH 9KOJOTHIECKUX TPOOIIeM.

[IpuposHblE HMCTOYHMKH YIIEBOJIOPOAOB (Yrojb, MNPUPOJHBIA Ta3, He(PTh), MNPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUH HKCIEPUMEHT: H3y4eHHe oOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB,
MOJTMMEPHBIE MAaTEPUAIIbI).

IlnannpyemMble pe3yabTaThl

N3yuenne xumuu B 8-9 Kilacce HampaBIeHO Ha JOCTHXKEHHUE OOYYAIOIIMMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE Pe3yJbTAThI

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS MTPOTPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus JOCTUTAIOTCS B
xo/ie¢ OOy4eHHs] XUMUH B €IMHCTBE YUCOHOW M BOCIHTATENIbHOW AesTenbHOCTH OpraHu3aiuu B
COOTBETCTBUU C TPAAUIIMOHHBIMA POCCUUCKUMU COILIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMHA, TIPUHSATHIMA B OOIIECTBE MpaBUJIaMU M HOPMAaMH TOBEJIEHUS U CIIOCOOCTBYIOT
MpoleccaM caMOIMO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yUatOIUXCsl.



JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:
[TaTprOTHYECKOrO BOCIIUTAHUS

1) LIEHHOCTHOIO OTHOUIEHMSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAy4YHOMY
HaclleInl0, TIOHUMAaHMs 3HAYEHUS XUMHUYECKOM HAyKd B JKU3HU COBPEMEHHOIO OOIEecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH WH(pOpManuell O MepeaoBBIX JOCTHKEHUSAX U OTKPBITHUAX
MHUPOBOW M OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 ycTpoiicTBe Mupa
M 00I1IeCTBA;

I'paxxnaHCcKOro BOCIIMTaHUS

2) npeAcTaBIeHUs O COLMAIbHBIX HOPMAaX U NPaBUIIAX MEXJIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOW, y4eOHO-HCCIIe10BaTeIbCKOH,
TBOPUYECKOM M JpPYrux BHUAAX JAEITEIBHOCTH; TOTOBHOCTM K Pa3sHOOOpPa3HOM COBMECTHOM
NESTEeIbHOCTH NPHU BBINOJHEHUH YYEOHBIX, [TO3HABATENbHBIX 3aJ]1a4, BBIMOJIHEHUH XUMHUYECKUX
HKCHEPUMEHTOB, CO3JaHUM y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHHMIO U
B3aMMOIIOMOLIH B IIPOLIECCE 3TOM y4eOHON 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE I1OBE/ICHUE
U MOCTYIIKM CBOMX TOBAPHILEH C IMO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUM ITOCTYIIKOB;

IlenHOCTH HAyYHOTO MMO3HAHUS

3) MHPOBO33pEHUYECKUX MPEACTABICHUHN O BELIECTBE U XMMHUYECKON peakiui, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTABJISIOIIMX OCHOBY JJIi NOHMMAHHUS CYLIHOCTU
Hay4YHON KapTHHBI MHpa; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOJTHOM CPEIOH, O POJIM XMMHUH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEM;
4) mno3HaBaTeJIbHBIX MOTHMBOB, HAIpPABICHHBIX HAa IOJY4YEHHWE HOBBIX 3HAHUH [0 XHUMHUH,
HEOOXOAUMBIX JUTsl OOBSICHEHUST HAOIIOTAEMBIX MTPOIIECCOB U SIBJICHUN;

5) mo3HaBaTenbHOW, MH()OPMAIMOHHOM W YMTATEIbCKOW KYJIbTYphl, B TOM YMCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4yeOHBIMH TEKCTaMH, CIPABOYHON JIMUTEPATypOH, NOCTYHMHBIMU
TEXHUYECKMMHU CpeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyYEHHUIO M TIO3HAHMIO, JFOO03HATEIHHOCTH, FOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM W MCCIIENOBATENbCKON JEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

DopMHUpPOBaHUS KYJIBTYPHI 310POBbs

7) 0co3HAHUS LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
30pOBbIIl  00pa3 JKU3HU, OCO3HAHMS TMOCIEJICTBHUM W HENPUATUS BPEIHBIX IPHUBBIYEK
(ynmoTpeOneHus aikoroJyii, HApKOTUKOB, KYpPEHHS), HEOOXOIMMOCTH COOJIIOJCHHS TIPaBUI
0€301acHOCTH IPU OOPAIIEHNH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peaslbHON )KU3HU;
TpynoBoro BocnutaHus

8) MHTEpeca K MPaKTHUECKOMY U3y4eHHIO podeccuil ¥ Tpy/ia pa3aIMyHOro poja, yBaXXEHUE K TPYAY
U pe3ysibTaTaM TPYJOBOH J1€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHNUS IPEMETHBIX 3HAaHUI
[0 XMMHH, OCO3HAHHOTO BbIOOpAa MHAMBUIYAIbHOM TPaeKTOPUM IMPOJOKEHHS 00pa3oBaHMs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIECTBEHHBIX HHTEPECOB U
notrpeOHOCTEH; ycrnenHoi npogeccnoHaabHOM e TeNbHOCTH U pa3BUTHs HEOOXOAMMBIX YMEHUIH;
TOTOBHOCTb aJalTUPOBAThCS B MPO(ecCHOHAIBHOI cpejie;

DKOJIOTrM4€CKOr0 BOCIIUTAHUS

9) SKOJOrMYecKH I1eJIeCO00Pa3HOro OTHOIIEHHUS K IPUPOJIe KaK HWCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIECTBOBAaHUS, MOHMMAaHMs LEHHOCTH 370pOBOr0 M Oe3zomacHoro oOpasza KHU3HH,
OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHOMY (HU3WYECKOMY U TICUXHYECKOMY 3/I0pPOBBIO,
OCO3HAHMS LIEHHOCTH COOIIOJICHU MTPpaBUII O€30MaCHOTO MOBECHUS NP paboTe ¢ BELIECTBAMH, a
TaK)Xe B CUTYalUsX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HH JIIOJIEH;

10) criocoOHOCTH MPUMEHATH 3HAHMS, MOJlydyaeMble MPU U3yYEeHUH XUMHH, IS pPElIeHHs 3aad,
CBA3aHHBIX C OKPY’KAIOIIEW MPUPOTHON CPENOM, NOBBIIICHHS] YPOBHS 3KOJIOTHYECKON KYJIbTYPHI,
OCO3HAHMA IJI100ATBFHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel UX pelieHus: HoCpeICTBOM
METOJI0OB XUMHUU;



11) »KOJIOrMYECKOro MBIIUIEHHUS, YMEHMS PYKOBOJICTBOBAaTbCS MM B II03HABATEJIbHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOMN MPAKTHUKE.

MertanpeamMeTHble pe3yJbTaThl

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAa4MMble [ (HOPMUPOBAHUS
MHUPOBO33pEHUSI OOILICHAyYHbIC MOHITHUSA (3aKOH, TEOPHs, MPUHIMII, THIOTe3a, (aKT, chcTeMma,
IpoLecC, IKCHEPUMEHT M Jp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAay4YHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 3THX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4yHOM KapTHHE MHUpa, U yHUBEpCalbHble ydeOHble JeHCTBUs (I03HABaTEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIC), KOTOpbIe OOECreuyuBaroT (OPMHPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHON AEATEIbHOCTH.
MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS O0pa30BaTEIbHOM MPOrpaMMBbl 10 XUMHH OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [T03HABATEIILHBIMY IEHCTBUSAMH, B TOM YHCJIE!

ba30BbIMU JIOTMYECKUMHU JEHCTBUIMHU

1) yMeHneM UCNonb30BaTh NPUEMBI JJOTMUECKOTO MBIIUICHUS P OCBOCHUHU 3HAHUI: pacKpbIBaTh
CMBICJ XUMUYECKUX MOHITUM (BBIIEISATH UX XapaKTEPHbIE IPU3HAKU, YCTaHABINBATh B3aUMOCBSI3b
C IpYTUMH MOHATUSAMM), UCIOIb30BATh MOHATUSA Ul OOBACHEHUS OTAEIbHBIX (PAKTOB U SABICHUA;
BBIOMPATh OCHOBAHHS M KPUTEPHU U KIACCU(PHUKAIMH XUMHUYECKHUX BEIIECTB M XMMHUYECKHX
peaKIMii; yCTaHaBIMBaTh NPUYMHHO-CJIECICTBEHHBIE CBSI3U MEX1y O0BEKTaAMU M3Y4EHUS; CTPOUTh
JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHBIC, IEIAYKTUBHBIE, 10 aHAJOTWHU); JENIaTh BHIBOJBI U
3aKJIFOYEHNS;

2) yMEeHuEM MpPHUMEHSTh B IpPOLECCe MO3HAHUS MOHATUS (IPEIMETHbIE W METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIONb3yeMble B XHMHUH, IPeoOpa3oBHIBATh LIMPOKO
IIPUMEHSIEMbIE B XUMHUH MOJEJIbHBIE NPEACTABICHUS — XMUMHUYECKUN 3HAK (CHMMBOJ 3JIEMEHTA),
XUMHYecKas (opMyna M YpaBHEHHE XMMHUYECKOM pEaKUMH — NpU pelieHuH y4eOHO-
[I03HABATENIbHBIX 3a/1a4; C YUETOM 3TUX MOJEIBHBIX IPEICTABICHUN BbISBISITh U XapaKTepPU30BaTh
CYIIECTBEHHbIE IPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUUECKUX PeaKIuii;
BBISIBIIAITE  OOIIME 3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIE CBS3M W TMPOTUBOpPEYUs B
M3Yy4aeMBbIX IIPOLECCax U SBIEHUSAX; IIpeIIaraTb KpUTEPUH Ul BBISIBICHUS 3TUX 3aKOHOMEPHOCTEN
U TIPOTHUBOPEYHI; CAMOCTOSITEIFHO BBIOMPATh CIOCOO pemieHus yueOHOW 3amayu (CpaBHUBATh
HECKOJIbKO BAapHAHTOB PEILIeHMs, BBIOMpaTh Hambosiee MOAXOIAIIMNA C y4ETOM CaMOCTOSITENBHO
BBI/IEJIEHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIEA0BATENBCKUMH AEUCTBUSIMU

3) yMeHUEM HCTI0NIb30BaTh [TOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTA MTO3HAHUS, @ TAK)XKE B
KayecTBE OCHOBBI JJIs1 ()OPMHPOBAHHUS TUIIOTE3bI 1O MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

4) mnpuoOpeTeHHe ONbITA MO IUIAHUPOBAHUIO, OPTaHMU3ALMU U TPOBEACHUIO YYEHHYECKHUX
SKCIIEPUMEHTOB: YMEHHME HAOIIOAATh 3a XOJI0M IPOIECcCa, CAMOCTOSTEIIbHO TPOrHO3UPOBATh €ro
pe3yabTar, (OpMyIHpPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yiabTaTaM MPOBEIEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe;

Pabotoii ¢ unpopmarueit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMUHbIX BUIOB U
¢dbopM mpescTaBIeHUs, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISpPHAs JIUTEpaTypa
XUMHUYECKOT0 COZIepKaHMsl, CIIpaBOYHbIE TOCOOUSs, pecypchl HTepHeTa); KpUTUUECKH OLIEHUBATh
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHueM NMPUMEHATh pa3jINYHble METOJbl U 3alpOChl MPU MOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOIUMBIX JUIsl BHIIIOJHEHUS y4eOHBIX U MO3HABATENbHBIX 33]a4
OnpeAeNéHHOr0 THUIA; MPUOOpPEeTeHHEe OmbiTa B 00JacTH MCIONb30BaHUS HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJbTYpOW aKTHBHOI'O MCIOJIb30BAaHUS Pa3INYHbBIX
MTOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BbIOMpaTh ONTUMAIBHYIO (OPMY MPEJCTaBICHUS
uHbOpMallMd U WJUIIOCTPUPOBATH pEIIaeMble 3aJjaud HECIO0XXHBIMM CXEMaMHM, JuarpaMMami,
npyrumu popmamu rpadUKu U UX KOMOMHAIUSAMUY;



7) yMEHHEM WHCIONb30BaThb M AaHAJU3UPOBATh B Ipolecce Y4eOHOH M HCCIeI0BaTeIbCKOU
JESITeIbHOCTH UH(POPMALIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO XO035ICTBAa U TpaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJIHON CPELBI;

YHuBepcanbHBIMA KOMMYHUKaTUBHBIMU JCHCTBUSMU

8) ymMeHueM 3a1aBaTh BOIMPOCHI (B XOJI€ TUAJIOTA W/HIIM TUCKYCCUH) MO CYIIECTBY 00CYXIaeMOi
TeMbl, JOPMYJIMPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHIMOIHEHUS NPEJUI0KEHHON 3a1auu;
9) mpuobpereHue OIbITa MPE3CHTAIMH PE3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIIEPUMEHTA
(;1abopaTOpHOro OMmbITa, JA0OPATOPHON PAOOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIECTB, Y4eOHOTO
IIPOEKTA);

10) 3aMHTEpEeCOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM [T03HABATEIBHOM U UCCIIE10BATEIbCKON
JESATEeNbHOCTH TPU PEIICHUH BO3HUKAIOUIMX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX WHTEPECOB H
COIJIaCOBaHUS MO3ULMI (00CYX/1eHUsl, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbI», KOOpAUHALUSA
COBMECTHBIX JICHCTBHIA, ONPEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa BBHIIIOJHEHHOW pabOTHI U
ap.);

YHuBepCcanbHbIMU PETYJIATUBHBIMU ACHCTBUSIMU

11) ymMmeHHeM caMOCTOATENbHO OIpPENeNATh LEeNU JESITEeIbHOCTH, MJIaHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIMPOBATh M TPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTH, BBIOMPATH
Haunobosee 3P PeKTUBHbBIE CIIOCOOBI PELICHNs YUeOHBIX U NM03HABATEIbHBIX 3a/1a4, CAMOCTOSATEIbHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEIOKECHHBIN aITOPUTM JACHUCTBHUI NTPU BBINOJHEHUH 3a1aHUI
Cc y4y€TOM NOJy4YeHHs HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX;
OLICHUBATh COOTBETCTBUE IIOJIyYEHHOT'O pe3yJsIbTaTa 3asiBJICHHON LIEIIH;

12) ymMeHueM HCnoab30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeAIaracMble B YCIIOBUM 33 JaHUM.
IIpexMeTHbIE pe3yJIbTAThI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 005A3aTEILHOTO COJIEpyKaHUs, YCTAaHOBIEHHOTO
JaHHOW TpHUMEpHO# paboueil MmporpamMMmol, BBIICISIOT: OCBOSHHBIC OOYYAIOUIMMHCS HAay4HBIC
3HaHUs, YMEHUS U CII0COObI eicTBUH, cienuduyeckue st IpeaMeTHON 00macTi « XUMUs», BUJIbI
NESITEIbHOCTH 110 MOJY4YEHMIO HOBOIO 3HAHUS, €ro WHTEpHpeTanuy, [peoOpa3soBaHUI0 MU
MIPUMEHEHMIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalUsX.

[IpenMeTHBIE pe3ynbTaThl OTPAXKAOT CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS CIEIYIOMNX YMEHUM:
8 kJ1ace

1) packpvisams cmbici OCHOBHBIX XUMHYECKUX OHSITHI: aTOM, MOJICKYJIa, XAMHUYCCKUHN JIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHas Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Jsl XMMUYECKOIO 3JIEMEHTa B COEAMHEHUH, MOJSAPHBIA O00BEM, OKCHA, KHCIOTA,
OCHOBAaHHWE, COJIb, D3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHHs, XHMHYECKas peakius,
KJaccu(UKalus peakUii: peakUuu COCTUHEHHUs, PEaKIMM Pa3JIOKEHMs, peaKklUH 3aMelleHus,
peakuuu oOMeHa, 3K30- U SHAOTEPMHUECKHUE PEAKIMH; TeII0BOH 3((EKT peakuuu; sapo aToMma,
9JIEKTPOHHBIN CJIOH aToMa, aTOMHas OopOuTallb, pajuyc aromMa, XUMUYecKas CBs3b, MOJISIPHAs U
HETOJISIPHAsT KOBAJICHTHAs CBA3b, MOHHAS CBS3b, HOH, KAaTHOH, aHUOH, PacTBOP, MaccoBas J0JIA
BellecTBa (MIPOLEHTHAs! KOHLIEHTPAIMs) B PAaCTBOPE;

2) uIOCmMpUpo6ams B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHN (CM. M. 1) M MPUMEHSTH 3TH
MIOHSATHSI TIPU ONMCAHUU BEILIECTB U X IIPEBPALCHUI;

3) ucnonvzosams XUMAYECKYI0O CHUMBOJIMKY ISl COCTaBJIeHHs] (OPMYJ BEIIECTB U YpaBHEHHUI
XUMHYECKHUX PEAKIINA;

4) onpedensimb BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb OKHCICHUS
9JIEMEHTOB B OMHApHBIX COEAMHEHUSX; MPHHAJICKHOCTh BEIIECTB K OMNpeAETIEHHOMY Kiaccy
coequHEeHnH o popmynam; BUJ XUMUYECKON CBS3M (KOBAJIEHTHAS! U MOHHAs) B HEOPraHMYECKHUX
COCIMHECHUSAX;

5) packpvisamv cmwica [epuomnueckoro 3akoHa J[. WM. MenaeneeBa: JIeMOHCTPHPOBATH
[IOHMMAaHHUE NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHUS B
[Iepnonnueckoil cucreMe; 3aKOHOB COXPAHEHUSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHMs, 3aKOHa ABOTaJpo; OMHMCHIBATh M XapaKTepHU30BaTh TAOIMYHYIO (hopMy



[lepuonuyeckoil cucTEMbl XMMUYECKHX 3JIEMEHTOB: Pa3INyaTh MOHATHS «TJ1aBHas moArpymnmna (A-
rpynma)» u «mobounas mnoxarpymnma (b-rpymma)», Maneie w OONBIIHE TEPUOMABI; COOTHOCHUTH
0003HaYeHHs, KOTOpbIe UMetoTcsl B Tabmuue «llepuoguyueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
1. . MenpeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apsn sapa, 001Iee YUCIIO IJIEKTPOHOB U PACIPEECIICHNE UX 10 3JIEKTPOHHBIM CIIOSIM);
6) kraccuguyuposamv XUMHUYECKHE HIEMEHTHI; HEOPIraHUYECKHE BEIIECTBA; XUMUICCKUE PEaKIINN
(110 YuCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P (DEeKTy);

7) xapaxmepuzoéamu (onucvieams) o0OIINE XUMUUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIACCOB,
MOJTBEPXK/Iask ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX
peaKIuii;

8) mpoenoszuposams CBOMICTBA BELICCTB B 3aBHCUMOCTH OT HMX KauyeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3JIMYHBIX YCIOBUSX;

9) 6bluUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAaccChl BEILECTB; MacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (QopMyse COEAMHEHHUS; MAacCOBYIO JOJIO BEIIECTBA B PAcTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

10) npumensimo OCHOBHBIC OTIEPAIUK MBICIUTEIBHOW JEATEIBHOCTH — aHalW3 W CHHTES3,
CpaBHEHHE, O000OlIeHHe, CHUCTeMAaTH3alMio, KiIacCu(UKaIMIO, BbIIBICHUE  IMPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI U3YUYCHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIU; €CTeCTBEHHO-
Hay4YHBIE METOABI IO3HAHWSA — HAOJIOJCHNUE, W3MEPEHHE, MOJCIMPOBAHHE, OSKCIIEPHUMEHT
(peanbHBIN U MBICIICHHBIN);

11) crnedosams ipaBUIaM MOJIb30BAHUS XUMUYECKOM MOCYI0H U Ja00pATOPHBIM 000PYIOBAHHEM,
a TakKe MpaBuJiaM 0OpaIleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSAMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa ¥ KHUCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEAeNEHHOM MaccoBOil Jomeit
pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M TMPOBOAWTH XUMHYECKHE JKCIIEPUMEHTHI I10
pacrmo3HaBaHWIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOMIIbIO HWHAMKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U JP.).

9 kaace

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TOHSITHN: XUMUYECKHUI AIIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, AaHHWOH, IPOCTOE  BEIIECTBO,  CJOXHOE  BEIIEeCTBO,  BAJEHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTh, CTENEHb OKHUCICHHS, XHMHUYeCKas peaklus, XUMHYECKas CBS3b,
TEIUI0BOM 3(PPEKT peakuuu, MoJib, MOJIIPHBII 00BEM, PACTBOP; IIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUs, pEeakIUd HOHHOro oOOMeHa, KaTalu3aTrop, XHMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIE PEaKIMH, OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIIH,
OKHUCJIUTEIb, BOCCTAHOBMTEIb, OKHMCIEHHE M BOCCTAHOBJIEHHE, AJIOTPONHUs, aM(OTEPHOCTD,
XMUMHYEcKas CBSA3b (KOBaJIEHTHAs!, MOHHAs, METAJUINYECKast), KpUCTAJUINYECKasl peIIéTKa, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIMH, IMPEIeIbHO JOMYCTHMAas KOHIIEHTPAIHS
(ITIK) Bemiectna;

2) unIOCmMpupo6ams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU (CM. 1. 1) ¥ TIPUMEHSTH 3TH
MOHATUS NPU ONMCAHUY BELECTB U MX MPEBPALCHU;

3) ucnonvzosams XUMAYECKYI0O CHUMBOJIMKY ISl COCTaBJIeHHs] (HOPMYJI BEIECTB U YpaBHEHHUI
XUMUYECKUX PeaKIuii;

4) onpedensimb BaJIGHTHOCTh U CTCIEHb OKHCIICHHSI XHMHUYECKHX JIIEMEHTOB B COCIUHEHHUSX
Pa3IUYHOrO COCTaBa; MPUHAIEKHOCTh BELIECTB K OMNpPENeNEHHOMY KJacCy COEIMHEHUH 10
dbopmynaM; BHII XUMHYECKON CBsI3M (KOBaJICHTHAsl, MOHHAS, METAIIMYECKas) B HEOPTaHHMUECKUX
COEMHEHUSX; 3aps/l MOHA MO0 XMMHUYECKOM (opmylie; XapakTrep cpelbl B BOJHBIX pPacTBOPax
HEOPTaHMYECKUX COCTUHEHUH, TUI KPUCTAJUIMIECKON PEIIETKA KOHKPETHOTO BEIECTBA;

5) packpwisams cmwicn [epuonmueckoro 3akona JI. M. MenzeneeBa M JEeMOHCTPUPOBATH €TI0
MOHWMAaHKE: OINUCHIBaTh M XapaKTepH30BaTh TaOMuMuHyr0 (opmy I[lepmommdeckoil cucTeMsl
XUMHAYECKHX AJIEMEHTOB: Pa3liMyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymma)» U «mmoOouHas
noarpynna (b-rpynna)», manble ¥ OonblliMe NEPUOABI; COOTHOCUTH O0O3HAYEHMS, KOTOpHIE
UMEIOTCS B MEPUOJUYECKOM TabiuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUsS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apAf sijapa, o0I1ee Yuciao IEKTPOHOB U pacHpeieNieHHe UX 1o
ANEKTPOHHBIM CJI0SIM); OOBSICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB M UX
COEIMHEHUH B Mpe/esiaX MaJIbIX IEPHUO/IOB U TIABHBIX MOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;
6) xraccuguyuposamv XUMHUUYECKHE HIEMEHTHI; HEOPraHUUECKHE BEIIECTBA; XUMUYECKUE PEaKIInU
(110 YMCIly U COCTaBY Y4aCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIJIOBOMY P PEKTY, 10 U3MEHEHHUIO
CTETeHeN OKUCIICHUS XUMHUYECKUX 2JIEMEHTOB);

7) xapaxmepuszosams (OMUCHIBATH) O0IIHME U CHCHU(UISCKAE XUMUYCCKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BELIECTB, MOJTBEPKIasi ONMUCAHHE MPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

8) cocmaensime ypaBHEHHS HJIEKTPOIUTUYCCKOM TUCCOUAIIMN KUCIIOT, IIEIOYEH 1 COJICH; MTOJTHbIC
U COKpamEHHbIC YpaBHEHUS pEaKkIii HOHHOTO 0OMEHa; YpaBHEHUS PEaKIUil, TOATBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IMYHBIX KJIACCOB;

9) packpwisams  cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIIPHBIX ~ PEAKIUH  TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10) npoenosuposams CBOWCTBa BELIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUAX;

11) gbiuucsimes OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BELIECTB; MaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMeHTa Mo (QopMmysie COEIWHEHHUs; MAacCOBYIO JOJI0 BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

12) credosams nipaBuiIaM MOJIH30BAHUS XUMUYIECKOM MMOCYI0N U JTaOOPaTOPHBIM 000PYI0BaHUEM,
a TaKKe MpaBUIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIIMSIMU IO BBITOTHEHUIO
71a060pPaTOPHBIX XUMHYECKHX OIBITOB IO IMOJIYYCHHIO M COOMpAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriaeKucioro rasa);

13) nposooums peakiyu, TOATBEP)KAAIOIINE KAaYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpOMHI-, MOAUA-, KapOoHat-, ¢ocdar-, cuimkar-,
cynb(aT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3YUYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

14) npumensimo OCHOBHBIC OTIEPAIIUM MBICITUTEIBHOW JEATEIBHOCTH — aHalu3 W CHHTES,
cpaBHEeHHE, 0000IIeHNE, CHCTEMAaTHU3aINIO0, BBISIBJICHHE PUYHMHHO-CIICICTBEHHBIX CBSI3eH — IS
M3YyUYEHUs CBOICTB BEIIECTB M XUMHUECKUX PEAKLINI; €CTEeCTBEHHO-HAYUHbIE METO bl TO3HAHUS —
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).

JlanHasi padouyasi mporpaMMa cocTaBJjieHa ¢ Y4éTOM mporpaMmbl BocnuTaHusi. Bocnuranmne
o0y4arommxcs ocyumecTnisiercs: yepe3 Moay.ab «LkoabHbIH YpoK»

NMoOyXJICHHE MIKOJFHUKOB COOJIONATh Ha YpOKE OOIICTIPHHSITHIE HOPMBI TOBEICHUS, IMpaBHIIa
OOIIEHUSI CO CTApIIUMHU (YUYUTENSIMH) U CBEPCTHUKAMU (ILKOJIbHMKAMH), MPUHLUIBI ydeOHOU
JTVICIUTUIMHBI ¥ CAMOOPTaHU3aIHH;

UCIOJIb30BaHNE BOCIUTATEIbHBIX BO3MOXKHOCTEH cofep)KaHus Y4eOHOro mpeaMera uepes
JEMOHCTPAIMIO JIETSM TPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO TIOBEACHUS, MPOSBICHUS
YeJIOBEKOII0OMUS U JJOOPOCEPAECUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB AJISI UTEHUS,
3a7a4 I PemeHHst, TPOOIEMHBIX CUTYAIH I OOCYKICHHS B KJlacce;

NPUMEHEHHE Ha YpPOKE HHTEPAaKTUBHBIX (OpM palbOThl yYalIUXCs: HHTEUIEKTYaJIbHBIX UID,
CTUMYJIMPYIONINX ITO3HABATEIIFHYID MOTHBAIMIO INKOJHHHUKOB;, JHCKYCCHUH, KOTOpBIE IaroT
y4yaluMcsi BO3MOXKHOCTh TPHUOOPECTH OMBIT BeIEHHs KOHCTPYKTUBHOTO HAJIOra; TIPYIIOBOM
paboThI MM PabOTHI B Mapax, KOTOPBIE YUaT IIKOJIFHUKOB KOMaHTHON paboTe U B3aMMOJICHCTBHIO C
JIPYTUMH J€TbMU;

BKJIIOYEHHE B YPOK HTPOBBIX TPOIEAYP, KOTOPhIE MOMOTAIOT MOIICPKaTh MOTHBAIIUIO JIETEH K
MOJyYeHUIO 3HAHWUN, HAJQXXHUBAHUIO TO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHWH B KIacce,
MTOMOTaI0T YCTAaHOBJICHHUIO JOOPOXKEIaTeIbHON aTMOC(EPHI BO BpeMsI ypOKa;



TemaTuyeckoe IIaHMPOBaAHUE

8 kirace
KounuyecrBo
Ne DJIEeKTPOHHbBIE
Pa3nes, Tema ypoka 4acoB
ypoKa o0pa3oBaTesbHbIe pecypchl
Paznen 1. IlepBoHavanbHbIC XUMHUYECKHUE TTOHITHS
1 Xumusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 https://media.prosv.ru/content/it
NPaKTHYECKOMN IEATEILHOCTH YeIOBEKA em/reader/7896/ -3neKTpOHHBII
Bemecrsa yaeOHuK "Xumust.8 kiaacc”
U XUMUYECKUE PEAKIIUH https://content.edsoo.ru/lab/ -
WNHTepakTUBHBIC BUPTYaTbHBIC
9 14 71a0opaTOpHbIE U MPAKTUIECKUE
paboThl
https://www.yaklass.ru-
AKnacc — obpazoBaTenbHbIN
WHTEPHET-Pecypc
Pa3nen 2. Baxueliue npeacTaBuTenn
HEOPraHMYECKUX BEIIECTB
Bo3nyx. Kucnopon. I[Tousitue 06 okcugax 5 https://media.prosv.ru/content/it
Boxopon. 6 em/reader/7896/ -3neKkTpOHHBII
[ToHsITHE O KHUCITOTaX M COJSIX yueOnuk "Xumus.8 knacc"
KoinuecTBeHHBIE OTHOLIEHUS B XUMUHU 4 https://content.edsoo.ru/lab/ -
Bona. PactBopsl. [lonsiTiHe 006 OCHOBaHMSX 6 VnTepakTHBHBIC BUPTYaJIbHBIC
OCHOBHBIE KJIaCChl HEOPTaHMIECKHX JIaDOPaTOPHBIE U NPAKTHYECKHE
COEMHEHHH paboThi
https://marketplace.obr.nd.ru/li
brary/lessons?by
groups=1&filter_subject=5 -
Xumus (3aHUMaTEITbHBIE
OTIBITHI, DJIEKTPOHHBIE TIAKATHI
12 Y TECTHI)
https://school.oblakoz.ru/materi
als/496049 -tpenaxep
"Ob6nako 3Hanui. [1lkona".
Xumus, 8 Kiace
https://www.yaklass.ru-
AKnacc — obpazoBaTenbHBIN
WHTEPHET-pecypc
Paznen 3. Ilepunonnueckuii 3akoH u Ilepuoanueckas
cucrema xuMuueckux aemeHToB [[. . Menneneesa.
Ctpoenue aToMOB. XUMUYECKas CBI3b. OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU
[Meproanveckuii 3akoH u [lepuomudeckast https://media.prosv.ru/content/it
CUCTEMa XUMHUYECKHIX JIEMEHTOB 7 em/reader/7896 / -
J1. . MenneneeBa. CTpoeHue aroma AJIEKTPOHHBIN YUEOHUK
Xumuueckas cBsizb. OKHCIUTEIBHO- "Xumus.8 kimacc"
BOCCTaHOBUTEIIbHBIC PEAKIINU 3 https://content.edsoo.ru/lab/ -

WHTepakTHUBHBIE BUPTYaIbHbIE
71a00paTOpHbIE U MPAKTUYECKUE



https://marketplace.obr.nd.ru/library/lessons?by_
https://marketplace.obr.nd.ru/library/lessons?by_
https://school.oblakoz.ru/materi
https://media.prosv.ru/content/item/reader/7896
https://media.prosv.ru/content/item/reader/7896

paboThI
https://www.yaklass.ru-
SKnacc — oOpazoBarenbHbBIN
HMHTEPHET-PECYpC

OO611ee YMCI0 YacoB MO MPOTpaMMe 68
TemaTnueckoe NJIAHMPOBaAHHE
9 knacc
KosmuectBo
Ne JIeKTPOHHbIE
Pasjen, Tema ypoka 4acoB
ypOKa o0pa3oBaTe/ibHbIE PeCypPChI
Paznen 1. BemecTBo 1 XUMUYECKUE PeaKIIMU
[ToBTOpEHUE U yriayOJaeHNE 3HAHMI OCHOBHBIX 5 https://media.prosv.ru/content/it
paszenoB Kypca 8 kiacca em/reader/7896/ -anexTpOHHBIH
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 yueOHuk "Xumus.8 kiacc”
peakuuii https://content.edsoo.ru/lab/ -
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. MHTepakTHBHBIC BUPTYAIIbHBIC
XUMHUYECKUE PEAKIIMU B PACTBOpPAX 1a00PaTOPHBIE U IIPAKTHYECKHE
paboThI
) https://www.yaklass.ru-
AKnacc — obpazoBaTenbHbIN
HMHTEPHET-PECYpC
Pasnen 2. Hemerasuibl 1 MX COeTUHEHUS
OOmiast XapakTepUCTUKA XUMHYECKHX 4 https://media.prosv.ru/content/it
sanemeHToB VIIA-rpynmsl. ["anorenst em/reader/7896/ -
OO01mas XxapakTepUCTHKa XUMUYECKUX ANEKTPOHHBIN y4eOHUK
atemeHToB VIA-rpynmel. Cepa u eé 6 "Xumus. 8 kiracc"
COCJIMHCHUS https://content.edsoo.ru/lab/ -
OO0m1as XxapakTepUCTUKa XUMHUUECKUX HNHTepakTHBHBIE BUPTYaIbHBIC
aneMeHToB VA-rpynnbsl. A30T, pocdop u ux 5 1abopaToOpHbIE U MIPAKTUUYECKHE
COEIMHEHUSI paboThl
OO11ast XapaKTepUCTHKA XUMHUYECKUX https://www.yaklass.ru-
s5eMeHTOB [V A-rpymnmsbl. 10 SAKnacc — oOpa3zoBaTesbHbBIN
Yrnepon v KpEMHUHN U UX COCAVMHEHUS HHTCPHCT-PECYPC
Pasznen 3. MeTaiuibl ¥ UX COSTUHEHUS
OO1mmue cBoicTBa METAIIIOB 4 https://media.prosv.ru/content/it
Baxxneiine MeTaiibl 1 UX COSIUHEHUS 17 em/reader/7896 / -
Paznen 4. Xumust 1 okpy:xaroias cpena SNICKTPOHHBIH y4eOHNK
BemiectBa u MaTepuanbl B )KU3HU YEJIOBEKa "Xumus.8 kimacc”
https://content.edsoo.ru/lab/ -
HNHTepakTHBHBIE BUPTYalbHBIC
1abopaTOpPHBIE U TIPAKTUICCKUE
3 paboThI
https://www.yaklass.ru-
SKnacc — obpa3oBarenbHbIil
MHTEPHET-pecypc
OO11ee 4nciI0 4acoB IO Mporpamme 68
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