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COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHayaJbHbIE XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XuMuM B )KU3HU YelIOBEKA. XMUMUA B CUCTEME HayK. Tena u
BemiecTBa. Gu3nyeckue CBOMCTBA BEIIECTB. Arperarnoe coctosiuue Beects. [lonstue o
METO/IaX IMO3HAHUS B XUMHH. YnCThIe BemecTBa 1 cMecu. CriocoObl pa3ienieHus cMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas popMyina. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemiecTB. OTHOCUTENNbHAs aTOMHasi Mmacca. OTHOCUTENIbHASI MOJICKYJISIpHAst
Macca. MaccoBast J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIUHEHHH.

KonnuecTtBo BemecTBa. Mosbs. MosisipHast Macca. B3auMOCBSI3b KOJTMYECTBA, MAaCChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl o hopmynaMm XUMHUYECKUX COSTUHEHUH.

dusndecKkrue 1 XUMUUECKHE SIBJICHUS. XUMUYECKask peakius 1 e€ Mpu3HaKku. 3aKoH
COXpaHEHHUs MACChl BEIIECTB. XUMHUUecKue ypaBHeHus. Kiraccudukanus XaMUIecKuX peakinii
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYIOH, TpaBUIaMu pabOThI B TAOOpATOPUH U TTPUEMaAMU
oOparieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM, N3YUECHHUE U ONMCAaHUE (PU3NIECKUX CBONCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (DU3NYECKUX (TIAaBICHUE BOCKA, TasTHHE JIbJIA,
pacTupaHue caxapa B CTYIKe, KUTICHHE ¥ KOHJICHCAIHS BObI) U XUMHUECKHUX (TOpEHNE CBEUH,
MPOKaJTUBaHNUE MEIHOM MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) sIBJICHUH, HAaOJI0/IeHNe
Y OTIMCaHWE TTPU3HAKOB MPOTEKAHMS XUMUUECKUX PEaKIuid (pa3aoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pa3ioxenue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aMMOJICUCTBHE kele3a ¢ pacTBopoM cosr menu (II), nydenue cnoco6on
paszfesieHus: CMeceil: ¢ MoMOIIbI0 MarHuTa, GUILTPOBaHKE, BhITAPUBAHUE, TUCTUIUIALUS,
xpomaTtorpadusi, IpoBeIeHUE OYNCTKH TOBAPEHHON COJIM, HAOMIOACHNE U ONHMCaHue
Pe3yNIbTaTOB MPOBEACHUS ONbITA, HILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUs MaCChl, CO3aHNe
MOJIENIeH MOJIEKYIT (IIIapOCTEeP KHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aieMeHT U MpoCcToe BEIIEeCTBO.
Haxoxpaenue kucinopoaa B mpupojie, GU3nyecKkue 1 XMMUUECKUe CBONCTBA (pEaKuu TOPEeHNUs).
Oxcuppl. [Ipumenenue kuciaopoaa. CrocoObl MOTy4YeHHs KHCIOPOAa B 1ab0paTopuu U
npoMeliieHHocTH. KpyroBopoT kucnoposa B npupoje. O30H — ajuioTpornHas MoaubuKanus
KHCIIOpO/a.

TemnoBoii 3¢ (hekT XuMHUECKON peakinu, TEPMOXUMHUYECKUE YPaBHEHUS, K30~ U
SHAOTEPMHUUYECKUE PEaKIMH. TOIINBO: YTOIb U METaH. 3arps3HeHNne BO3yXa, YCUIICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snement u mpoctoe BemiectBo. Haxoxxaenue Bo1opoaa B Mpupoe,
¢buznuecKkrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTts! u conu.

MoutspHbiii 00bEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoricTBa BoAbl. Bona kak pactsopurens. PactBopel. Haceiennbie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpMMOCTh BelIeCTB B BoJie. MaccoBasi 0Jisl BEILIECTBA B
pactBope. XumMuieckue cBoicTBa BoJibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KUZHU
yenoBeka. KpyroBopot Bojibl B mpupoie. 3arpsi3HeHHe NPUPOAHbIX BoA. OXpaHa U OUHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coequaennii. Oxcuapl. Kinaccuduxarus okcuos:
cojieoOpa3yrolue (0CHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HecoJieoOpa3zyronue. HomeHnkinarypa
okcu10B. DU3nUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanus. Knaccugukaryst oCHOBaHUIL: HIENOYN U HEPACTBOPUMBIE OCHOBAHHUSL.
Homenknarypa ocHoBaHuii. Pu3nUeCKUEe U XUMUYECKHE CBOMCTBA OCHOBaHMi. [lonydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kuciot. Homenknarypa kucinoT. @usnueckie 1 XuMU4ecKre
cBorcTBa KUCNOT. Panx akrusHocTr MetaiioB H. H. bekerosa. I1osryueHne Kucior.

Conu. Homenknarypa cosneil. @usnueckue u XuMuieckue cpoiictsa cosiei. [lonyuenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KIacCaMU HEOPTraHUUECKUX COEAUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEIEIIEHUE COJIEPKAaHUs KUCIOPOAA B BO3/1yXe, IOJy4eHHUEe, cOOUpaHue,
pacrno3HaBaHUE U U3Y4YE€HUE CBOMCTB KUCIOPOJa, HAOII0eHUE B3aUMOAEHCTBUS BELIECTB C
KHUCJIOPO/IOM U YCJIOBUSI BOBHUKHOBEHUS U MPEKpaIlleHus: TopeHust (1okapa), 03HaKOMJIEHHUE C
oOpa31aMu OKCHJIOB M ONTMCAHUE UX CBOWCTB, MOJIy4YeHUE, COOMpaHue, paclio3HaBaHue U
M3y4eHUe CBOWCTB BOJIOpOa (TOPEHHE), B3auMOIecTBUE Boiopoia ¢ okcuaom meau (1)
(BO3MOXHO MCTIOJB30BAHUE BUICOMATEPUAJIOB), HAOIIOICHIE 00PA3IIOB BEIIECTB KOJIMUYECTBOM
1 Mo, HccneoBaHNEe 0COOEHHOCTEN PACTBOPEHUS BEILIECTB C PA3IMUHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOM JI0JIEW pacTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJIJIaMH (HATpUEM U KalblieM) (BO3MOKHO HCIIOJIb30BaHKE
BHJIEOMATEpPHUAJIOB), HCCIIeI0BaHUE 00pa3Il0B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJI1aCCOB,
HaOJI0/IeHNe U3MEHEHHS OKPAaCKU MHAMKATOPOB B PACTBOPAX KUCIJIOT U LIEN0YEH, U3yueHUE
B3anMoeiicTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KUCIOTHI, KHCIOT C METaJIJIaMH,
peaKkuuii HeUTpaau3alu, NOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJTHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMe «Baxknelinme
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuyeckuii 3axoH u [lepuoandeckas cucreMa XuMudeckux jaemenTon /1. U.
MenzgeseeBa. CtpoeHne aTroM0B. XUMHYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbBIE
peakuuu

[lepBbie MOMBITKY KJIACCU(PUKAIMU XUMUYECKUX 1eMeHTOB. [loHsTe 0 rpymnmax
CXOJHBIX JIEMEHTOB (ILI€JI0YHbIE U IE€JI0YHO3EMENbHbIE METAILIbl, TAJIOTEHbl, UHEPTHBIE I'a3bl).
DneMeHTBI, KOTOpbIe 00pa3yloT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

[Tepuoanueckuit 3akoH. [lepuoanueckas cuctema XuMuueckux anemeHToB . U.
MenneneeBa. KopoTtkonepuoanas u anmuHHonepuoHas popmsl [leproauueckoii cuctemMsl
xuMuueckux aemenToB . . Menaeneesa. [leprobl u rpynibl. DU3NYECKUI CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. Dnekrponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBBIX 20 XUMUUECKUX 3NieMeHTOB [lepuonyeckoii cucTemMsl
J1. . MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepuoanueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3akona u [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTuku. JI. M. MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHast (MONspHAS U HEMOJSPHAS) CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHX DJIEMEHTOB. MIOHHAs1 CBSA3b.

Crenensp okucienus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iporecchl
OKHCIIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre 0Opas3IoB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMO/ICHCTBHE THAPOKCHIA
LIMHKA C pACTBOPAMH KHCIIOT U LIEJI0UEl, TPOBEACHUE OMBITOB, UIITIOCTPUPYIOLIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEeaKIH Pa3JIOKEHHsI, COSTMHEHUS).

Mesicnpeomemmuoie céazu



Peanu3zanus MeXnpeaMETHBIX CBsI3€H MPU U3yUYEHUU XUMUHU B 8 KJIACCE OCYILLECTBIISIETCS
4yepe3 UCI0JIb30BaHUE KAaK OOIIHMX €CTECTBEHHO--HAyYHBIX IOHITUH, TaK U MIOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOTI'0 LIUKJIA.

OOm1re ecTecTBEHHO--HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJM3, CUHTE3, KiIacCH(UKaLs, TEPHOAUNYHOCTD, HAOII0IEHUE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHE.

®dusznka: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIbI,
PaavoaKTUBHOCTh, MOJIEKYJIA, AIMEKTPUUYECKUI 3apsil, BELIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHUE BEILIECTBA, a3, (pU3HMUecKUe BETUUNHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, TUIaHETHI,
3BE3161, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHbIE IOPO/IbI, ITOJIE3HbIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMH4ecKasi peakuus

[Tepnoanueckuit 3akoH. [lepuoanueckas cuctema XUMHIECKUX 1emMeHToB /1. 1.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIHsl, Kb U UX COEIMHEHUHN B COOTBETCTBUHU C
MOJIOKEHHUEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKOU CBSI3HU. TUIBI KPUCTAIUNIMYECKHAX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUMNA KPUCTAIIMYECKON PEIIETKU U BUAA XUMHUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA
BEIECTB, OTHOCAINUXCSA K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCAMHEHUN, TEHETUYECKAs
CBSI3b HEOPraHUYECKUX BEIIECCTB.

Knaccugukanus XuMHUUecKUX peakluil 0 pa3IndHbIM IPU3HAKaM (110 YUCITy U COCTaBYy
YUYacCTBYIOUIMX B PEAKLUHU BELIECTB, 10 TEIIIOBOMY 3(P(eKTy, 10 U3MEHEHHIO CTENeHEN
OKHCIICHUSI XUMUYECKHX JIEMEHTOB, IO 00PaTUMOCTH, [0 YJaCTUIO KaTalnu3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopoctu xuMHUYeckoi peakuuu. [lonsrue 06 06paTUMBIX U HEOOPATUMBIX
XMMHMUYECKUX peakuusax. [IoHATHe 0 TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. Ilonsarue o
karanuse. [lorarne o xumuueckom paBHoBecuu. GaKkTOPHI, BIUAIOMINE HA CKOPOCTh
XMMHMYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKuCINTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, JIEKTPOHHBIN OaaHC OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHOU peakuu. CocTaBICHNE yPaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 3MeKTPOIUTUYECKON IUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOJINThl. KaTnoHsl,
aHUOHBI. MexaHN3M IMCCOLMALMY BELIECTB C Pa3INYHbIMU BUJAMH XUMUYECKOU CBA3H.
Crenenp aucconnanuu. CuiabHbIE U Cl1aOble 3IEKTPOJIUTHI.

Peakiiun noHHOTO 0OMEHA. Y ClI0BUS NPOTEKAHUS PeaKIMi HOHHOrO 0OMeHa, NOJHbIE U
COKpaIEHHBIE HOHHBIE YpaBHEHHUs peakuuii. CBOCTBAa KUCIIOT, OCHOBAaHUM U COJIEN B CBETE
IpeJCTaBICHUN 00 IEKTPOJMTHUECKON Aucconnany. KauecTBeHHbIE peakIMi Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEIISIMA KPUCTAININYECKUX PEHIETOK HEOPraHUYECKUX BEILIECTB —
METaJUIOB M HEMETaJUIOB (rpaduTa U aiMasa), CI0KHBIX BEIECTB (XJIOpHIa HATPHS),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKLIMK OT BO3AEHCTBUS Pa3IMYHBIX
(baxTOpOB, UCCIEIOBAHNUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoIlecca TUCCOIALINT
KHCJIOT, LesIoueil U cosiei (BO3MOXKHO UCTIOJIb30BaHUE BUEO MAaTEPUANIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIKX MTPU3HAKH MPOTEKAHUs peaknii HOHHOTo oOMeHa (00pazoBaHue
ocajika, BbIJIeJIeHUE raza, 00pa3oBaHKE BOJIb), ONBITOB, HIUTIOCTPUPYIOIIUX TPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEAKIIUHN PA3JI0OKEHUS, COETUHEHMS),
pacrno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIMI Ha NOHBI,
pellIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtanibl 4 X cOeTUHEHUS

OOm1ast xapakTepucTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHu okucienusi. CtpoeHue u (pu3NIecKre CBOWCTBA MPOCTHIX BEHIECTB — TaJOT€HOB.
XUMHYECKHE CBOWCTBA HA IIpUMEpE XJIopa (B3aUMOAECHCTBHE C METAJUIAMU, HEMETAJLIIaMH,
uiesioyamu). XsopoBoaopoa. CossiHas KUCIOTa, XMMHUUECKHUE CBOICTBA, M10JIyYEHUE,
NpuUMeHEHHe. [[elicTBrE XJI0pa U XJIOPOBOIOPO/IA HA OPraHU3M YesloBeKa. BaxkHeume Xmopuasl
Y X HAXOXKJCHUE B TIPHPOJIE.

O6was xapakrepuctuka 3neMeHToB VIA-rpynmnel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHH okuciaeHus. CTpoeHue u (pU3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/1a U Cepbl. AJNTOTPOIHbIE MOIM(UKALIUY KUCIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBOAOPOI, CTpOCHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA. OKCHIBI Cephl KaK
MIPEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHast KUCI0Ta, PU3NYECKUE U XMMHUECKHUE CBOICTBA
(oOmme Kak mpeacTaBUTENS Klacca KMCIOT U cneruduueckre). XUMMUYECKUEe peaKium,
JIeKalle B OCHOBE MPOMBILIUIEHHOTO C1I0c00a MOJy4YeHUs cepHOM KUCIOThI. [IpuMeneHue
cepHOM KucnoThl. Coyn cepHOI KUCIIOThI, KAUECTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
cepbl U €€ coeIMHEHU B pupoae. XMMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIe cpebl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE JIOK/H, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CLIOCOOBI €T0
MpeI0TBpAILEHHSI.

OO01as xapakTepucTuka eMeHToB VA-TpyIibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. A30T, paclpOCTpaHEHUE B pUpO/Ie, pusnueckue u
XUMUYECKHe CBOMcTBa. KpyroBopoT a3ota B mpupoae. AMMHAK, ero (U3NIeCKrue U XUMUIECKHE
CBOICTBa, MosiydyeHue u npumeHeHue. Conu aMMOHHUS, UX PU3NYECKHE U XUMUYECKHUEe CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakiiys Ha HOHbI aMMOHHMSI. A30THAsl KUCIIOTa, €€ MOoJTy4yeHHe,
(dbr3UYecKre U XUMHUYECKHE CBOMCTBA (00IIHe KaK MPEICTaBUTEIS Kilacca KUCIIOT U
cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaYECTBE MUHEPAIbHBIX
yaoOpeHui. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOMEeH Cpeibl COSTMHCHUSIMH a30Ta (KUCIOTHBIS
JOK]TH, 3arpsi3HEHUE BO3AyXa, OUBHI  BOJOEMOB). Docdop, alIoTponHbIe MO AU (UKALIMK
dbocdopa, pusznueckne u xumudeckue cBorictBa. Oxkcua gocdopa (V) u dhochopHas kuciora,
¢buznueckue U XuMU4eckne cBOKcTBa, noiaydenue. Mcenonb3oanue pocdaToB B kKauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mras xapakTepucTuka 31eMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHUS. YTIIepO/], aJUIOTPOIHbIE MOIU(UKALIUU, PACIIPOCTPAHEHUE B
npupoe, (pu3nuecKkrue U XuMudeckue cBoicTra. AncopOuus. KpyroBopor yriepoa B mpupo/ie.
Oxcuppl yriaepoaa, ux pusndeckue U XUMHUYECKUE CBOMCTBA, ACWCTBHUE HA KUBBIE OPraHU3MBbl,
MOJIy4YeHHUE U MPUMEHEHHe. DKOJIOTHYeCcKUe MpoOIeMbl, CB3aHHbIE ¢ OKCUuAOM yrieposa (1V),
TUI0TEe3a INI00aTbHOTO MOTEIICHUS KIIMMaTa, TapHUKOBBINA AP PEKT. YTobHas KUCIOTa U €€
coJiu, uX (PU3NYECKUE ¥ XMMUYECKHE CBOMCTBA, MOJIydeHre U npuMeHenue. KauectBennas
peaxiusi Ha KapOoHaT-uoHbL. Mcnonp3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO3HCTBE.

IlepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIECTBAaX KaK O COEMHEHUAX yriepoa
(MeTaH, ATaH, STHUIIEH, alleTUJIeH, dTAHOJ, TJIMIEPHUH, YKCYCHas KucioTa). [IpupoaHbie
HCTOYHUKHU YIJIEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, HePTh), MPOAYKTHl UX IEepepabOTKU
(6eH3uH), UX POJb B OBITY U MPOMBITIIEHHOCTHU. [IOHATHE O OHOIOTHYECKU BaKHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJiaXx — M UX POJIM B KH3HU YeloBeka. MaTepuaibHOE €MHCTBO
OpPraHUYeCcKUX U HEOPraHMUECKUX COCTUHEHU.

KpemHuuii, ero ¢pusnyeckre u XuMHUUECKUE CBOMCTBA, OTy4YE€HHE U TPUMEHEHHUE.
Coenunenus kpeMHus B npupojae. O0mue npeacrasienus o6 okcuae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CUITMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiiue



CTPOUTEINIBHBIC MaTepPHAIIbl: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobieMsr
0€30I1aCHOTO MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre 00pa3oB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, IPOBEICHHUE
Ka4eCTBEHHBIX PEAKIUN Ha XJIOPUI-HOHBI U HAOII0IeHUE TPU3HAKOB UX MTPOTEKAHHMSI, OTIBITHI,
oTpakarome GU3NIEeCKre M XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COCTUHEHUH (BO3ZMOKHO
WCIIOJIb30BAHME BUICOMATEPUAIIOB), 03HAKOMJICHHE C 00pasliaMyu XJIOPUIO0B (TaTOTCHUIOB),
03HaKOMJIEHHE C 00pa3liamMu cepbl U €€ COeIMHEHUSIMH (BO3MOXKHO UCIOJIb30BaHUE
BHJIEOMATEpHUAJIOB), HAOIIOACHHUE Tpoliecca OOYTIIMBaHUs caxapa MoJ IeHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOI KUCIIOTHI, U3y4EeHHE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpPHOI
KHCJIOTBI, IPOBEJICHHE KaYeCTBEHHON peakuy Ha CyIb(haT-uOH U HAOIIOACHNE TIPU3HAKa e¢
MPOTEKAHUSI, 03HAKOMJIEHUE C PU3NYECKMMH CBOMCTBAMU a30Ta, (hocopa 1 UX COECTUHEHUM
(BO3MO’KHO HCII0JIb30BaHKHE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX YIOOPEHUH,
MoJIyueHue, coOMpaHue, paclio3HaBaHUE U U3y4€HHUE CBOMCTB aMMHaKa, POBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U (pocaT-1uoH U U3ydeHHE PU3HAKOB UX
MIPOTEKAHUSI, B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEbIO (BO3MOXHO
MCI0JIb30BAHNE BUJIEOMATEPHUAIIOB), U3yUYEHUE MOJIeNIeN KPUCTAIUIMUECKUX PEHIETOK aamasa,
rpaduta, GpyuiepeHa, 03HAKOMJICHHE C IMPOIIECCOM aIcOPOIIUU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPONWCTBOM MPOTHUBOrasa, MoJydeHue, coOnpaHue, paclio3HaBaHHe
Y U3yYEHUE CBOICTB YIJIEKUCIIOrO ra3a, IpoBeIeHNEe KaUeCTBEHHBIX Peakuii Ha KapOoHaT U
CHJIMKAT-HOHBI U U3y4eHHE NMPU3HAKOB UX MPOTEKaHMsI, 03HAKOMJICHHUE C TIPOAYKIUE
CHJIMKaTHOM IPOMBIIUIEHHOCTH, PElIeHUE SKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe «Baxnelimue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO01ast XxapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
noJjiocxxeHud B [lepuoanyeckoi cucteMe xumuueckux 3memMeHToB . . MenaeneeBa u cTpoeHus
atoMmoB. CTpoeHue MeTayuioB. MeTtayuinyeckasi CBs3b U MEeTaJUIMYeCcKasi KpUCTaJUTMUecKast
peméTKa. DIEKTPOXUMUYECKHUI psii HAPSHKEHUN MeTaioB. @U3MYECKUE U XUMUYECKUE
cBoiicTBa MeTayioB. OOmIHe crocoObl MoydeHus: MeTauioB. [IoHATHE O KOPPO3UH METAIIJIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, JOPATIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[lenouynsie MeTaIIbL: MOJI0KEeHUE B [lepuoanueckoil cucreMe XUMUYECKUX IeMEHTOB /1.
W. MennieneeBa, CTpoeHUE UX aTOMOB, HAXOKJIEHUE B pupoae. Pu3ndyeckue U XUMHUECKUe
CBOICTBa (Ha mpuMepe HaTpHs U Kaus). OKCUIIBI U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[IenoyHO3eMeNbHbIE METAJIBI MArHUM U KalbIUi: ToJoxeHue B [lepuoanyeckoit
cucTeMme xuMudeckux 3nemeHToB /. Y. MenzaeneeBa, cTpoeHHe UX aTOMOB, HAX0KJICHUE B
npupojae. Pu3nyeckre U XUMHUUECKHE CBOMCTBA MarHus U Kanblus. BaxkHeiimme coennHeHns
KanmbpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amromunmit: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux snementon . W.
MenpeneeBa, CTpOCHHE aTOMa, HaX0JIeHUe B pupoje. Pu3nyeckue u XUMUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THUPOKCHU/IA ATIFOMUHUSL.

XKeneso: nonoxenue B [leproauueckoii cucteMe XMMUIECKHUX 31emMeHTOB /I, 1.
MenneneeBa, CTpOCHHE aTOMa, HaX0kKIeHUE B ipupoe. Pu3nuecKkue 1 XuMU4eCKHe CBONCTBA
xeneza. Oxeuibl, TuApoKcuab! U conu xkenesa (I1I) u sxenesa (I1I), ux cocras, cBoiicTBa 1
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3IiaMy METaJJIOB U CIUIAaBOB, UX (PU3UUECKUMHU CBOHCTBAMH,
U3yuYeHHE Pe3yIbTaTOB KOPPO3UH METAJIOB (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUAIIOB),
0Cc0OEHHOCTEH B3aMMOAEHCTBHSI OKCH/IA KAJIbLIUs M HATPUS C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEIOBAHNE CBOMCTB KECTKOM BOJIbI, MPOLIECCAa TOPEHUS JKesle3a B



KHUCII0po/i€ (BO3MOKHO HUCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), IPU3HAKOB IIPOTEKAHUS
KaueCTBEHHBIX PEAKIIMN HAa MOHBI: MarHusl, KaJlbIus, AIFIOMUHUS, ITMHKa, Kene3a (II) u xeneza
(IIT), meau (II), HaGrOACHKUE U OTHCAHUE TIPOIIECCOB OKPAIIMBAHUS TUIAMEHN MOHAMU HATPUS,
KaJIHs ¥ KalblKs (BO3MOKHO HMCIOJIH30BAHNE BHICOMATEPUAIIOB), UCCIIEAOBAaHIE aM(pOTEPHBIX
CBOMCTB FUAPOKCH/IA ATFOMUHUS U THIPOKCUIA IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a71a4 110
Teme «BaxkHelmme MeTajllbl U UX COEAUHEHUS.

XuMHS U OKPYKAIOLIAs cpeaa

BemecTBa 1 Matepuaiibl B IOBCEHEBHOM KU3HU UeloBeKa. bezonacHoe ncnonbp3oBaHue
BEILIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momoIb npu XMMUYECKUX 0KOTrax 1
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKaIoUIei cpeabl (peenbHas JomycTUMas KOHLEHTPALUs
BeuecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJMMEPHBIE MATEPHAIbI).

Meostcnpeomemnnie ceasu

Peanu3zanus MexnpeaMeTHBIX CBA3€H MPU U3ydEeHUN XUMUU B 9 Kilacce OCYIIeCTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHHN, TaK U TTOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMHE JIJIS1 OT/ICTLHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO11ue ecTeCTBeHHO-HAY4HbIE TIOHATHSA: HAyYHBIN (PaKT, rUMoTe3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KJIaccu(uKaIys, NepuoIu4HOCTh, HAOII0IEHNE, SKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTepUAIIbI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOTIHI,
PaZvo0aKTUBHOCTh, MOJIEKYIIA, ANEKTPUUECKH 3apsi], IPOBOAHUKH, MOTYIIPOBOIHUKH,
TUDIIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIleCcTBa, ras,
pacTBOp, paCTBOPUMOCTb, KpUCTAITINYECKAs penI€TKa, CIIaBbl, (PU3NYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIaHEThI, 3BE3 b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa, SIKocucTeMa, MUHEpaIbHbIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIC3HBIC
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

BocnurarenbHpiid oTeHIMan paboueii mporpaMmmbl OCYIIECTBISIETCS Yepes:
- OOy IeHUe 00YJarOIUXCsl COOI0IaTh Ha 3aHITHUAX OOLICTIPHHSTHIC HOPMBI TIOBEICHUS,
MpaBHiIa OOLICHHS CO CTAPIIMMU (IT€AarorHueCKUMH paOOTHUKAMU) U CBEPCTHHUKAMH
(oOyuarommuMucs ), IPUHIKIB y9eOHOH UCIMIUIMHBI ¥ CAMOOPTaHU3allNH;

- IPHUBJICYCHUE BHUMAHUS 00YUYarOIIUXCs K IEHHOCTHOMY aCIeKTy H3y4aeMoi uH(opMaIiu
4yepe3: JIEMOHCTPAIUIO 00YYaIONIMMCS TPUMEPOB OTBETCTBEHHOTO, T'PAXIaHCKOTO TOBEICHHS,
MIPOSIBJICHUS YEIIOBEKOIIOO0US M JOOPOCEPICYHOCTH, OOpaIlleHNE BHUMAHUS Ha SIPKHUX JIeSTEICH
KYJIBTYPbl U HAYKH, CBS3aHHBIX C U3y4aeMbIMU B JAHHBI MOMEHT TeMaMH, Ha TOT BKJIA],
KOTOPBIN OHM BHECIIM B Pa3BUTHE HAIICH CTPAaHbI 1 MUPA, HA IOCTOWHBIC TIOPaXKAHHS TPUMEPHI
WX )KH3HH, HA MOTHUBBI HX ITOCTYIIKOB, OPraHU3aIIMI0 KX paOOTHI C MOJIy4aeMOl Ha ypOKe
COIMANIFHO 3HAYUMOM HH(OpMaIMel — MHUIIMUPOBAaHUE €€ 00CYK/IeHHUS, BEICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHHS TI0 €€ TIOBOY, BEIPAOOTKH CBOErO K HEHM OTHOIICHHUS;

- HCTIOJIh30BaHKE BOCMTUTATEFHBIX BO3MOKHOCTEH coiep kaHus paboydeil mporpaMMbl IS
dbopMupoBaHUs y 00YHAIOIIHUXCS POCCUUCKUX TPAAULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYIBTYPHBIX IIEHHOCTEN Yepe3 MoA00p COOTBETCTBYIONIUX YIIPAXKHEHU, TPOOIEMHBIX
CUTYyaIuil s o0CyXIeHUS B KJIacce;

- HHUIIUUPOBAaHUE 00CYKICHHI, BRICKa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKU CBOETO
JTUYHOCTHOTO OTHOIICHHSI K M3y4aeMbIM COOBITHSM, JTUIIaM;



- BKJIIOUEHHE B 3aHITHE UTPOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT MOIEPKaTh MOTUBALIUIO
oOyyJaromuxcs K MOJy4eHUI0 3HaHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHHUN
B KJIacce, IIOMOTal0T YCTaHOBIICHHIO TOOPOKEIaTeNbHOM aTMoc(hepbl BO BpeMs 3aHSTHS;

- IPUMEHEHNE HHTEPAKTUBHBIX (POPM pabOTHl, CTUMYIHPYIOLINX MTO3HABATEIBHYIO MOTHBALINIO
oOyJaronmxcs;

- IPUMEHEHHE IPYNIOBOM pabOThI UK pabOTHI B 1apax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HAaBbIKOB KOMaH/IHOM pabOThl U B3aUMOJEUCTBUIO C APYTUMHU O0yJarOUIUMUCS;

- BBIOOP M UCIIOJIB30BAHUE METOJI0B, METOAUK, OKa3bIBAIOLIMX BOCIIUTATEIbHOE BO3/ICHCTBUE HA
JIMYHOCTh B COOTBETCTBUH C BOCIIMTATEIbHBIM UAEAJIOM, LIEIbIO U 3a/la4aMH BOCIIUTAHUS;

- THULIMMPOBAHME U NOIIEPAKKA UCCIIEOBATEIbCKOM U TPOEKTHOM AEATEIbHOCTHU IIKOJIbHUKOB
B (hopMe BKIIIOUCHHS B 3aHITHE PA3IMYHBIX UCCIIEAOBATEILCKUX 3aaHUH, 3alaHIH IS
BBINIOJIHEHUS IIPOEKTA, YTO JAaeT BOZMOKHOCTH 00yUaroIMMCs MPUOOPECTH HAaBBIKU
CaMOCTOSITEJIBHOTO PELICHHS TEOPETUUECKON MITH MPAKTUUYECKONW TpOOIeMbl, TeHEPUPOBAHUS U
o¢opMIIeHHs COOCTBEHHBIX TUIIOTE3, YBaKUTEIHHOTO OTHOLIECHUS K Uy>KUM HIESIM,
0(pOpPMIIEHHBIM B paboTax JpYrux HcciaeA0BaTeel, HaBbIK MyOJINYHOTO BHICTYIUICHUS TTEpPE]
ayIUTOpUeH, apryMEeHTUPOBAHUS U OTCTaUBaHMsI CBOEH TOUKH 3PEHUS;

- YCTaHOBJIEHUE YBaXXUTEJbHBIX, JOBEPUTEIbHBIX, HE(OPMAIBHBIX OTHOILIEHUN MEXTY
YUHTEIEeM U YUEHHUKaMHU, CO3JaHHE Ha YPOKaX SMOIMOHAIbHO-KOM(MOPTHON CpeIb



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 001I1eT0 00pa30BaHus
JOCTHUTAIOTCS B X0JIe 00yUEHHsI XMMHH B €IMHCTBE yU4eOHOM M BOCTIUTATEIBHOM JIEATEIILHOCTH B
COOTBETCTBUH C TPAJUIIMOHHBIMHA POCCHICKUMU COITUOKYIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 0OIIIECTBE MTPABUIAMUA U HOPMaMH MTOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINY 00YIaIOLTIXCS.

JIMYHOCTHBIE Pe3yabTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOLINXCSl PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALNN M PacUIMpPEHHE OTbITA ACATEIBHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHMA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H HAYIHOMY
HACJIe/INI0, TOHUMaHHS 3HAYeHUSI XHMMUYECKON HAyKH B )KM3HHU COBPEMEHHOTO OOIIECTBa,
CTIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOU HHPOPMAILIKEH O TIEPEeIOBBIX JOCTIKEHHUSIX M OTKPBITHSIX
MHUPOBOW M OTEUECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE
MUpa 1 oOLIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUA:

MIPEJCTAaBICHHS O COIMATBHBIX HOPMAaX M MPaBIIIaX MEKITMYHOCTHBIX OTHOIIICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
yueOHO-HCCIIEeIOBATENBCKON, TBOPYECKON U APYTHX BUIAX IS TEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOM AEATEIbHOCTH IIPU BHITIOJHEHUH YUueOHBIX, T03HABATEIbHBIX 3a/1a4,
BBITNIOJTHEHUM XMMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHMH Y4EOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIH B MPOLIECCE ATON yUeOHOH eATeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOUX TOBAPHILEH € NO3ULIUN HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMUA:

MHUPOBO33pPEHUYECKHE IPEJCTABICHNS O BELIECTBE U XMMUUYECKON peakIuH,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOLINE OCHOBY JUIS
IIOHUMAaHUS CYIIHOCTH Hay4YHON KapTUHBI MHUpPA, IIPEJICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/Ibl, B3aUMOCBSI3X YEI0BEKa C IPUPOIHON CPeoi, O poIu
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[103HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA [I0JyYeHHE HOBBIX 3HAHUH IO XUMUH,
HE00X0AUMBIE 17151 00BACHEHUsI Ha0II0JAEMBIX IPOLIECCOB U SBJIEHUH, IO3HABATEIBHOM,
MH(GOPMALIMOHHOM U YUTATEILCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIBHON paboThI
C Y4eOHBIMH TEKCTaMM, CIIPAaBOYHOM JINTEPATYPOH, JOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(POPMALMOHHBIX TEXHOJIOT U

UHTEpeC K 00yUeHHIO U MTO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTh M CLIOCOOHOCTh K
caM000pa30BaHUI0, IPOEKTHON U UCCIIEA0BATENIBCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00ydeHUsI B JaJIbHEHILIEM;

4) popmMupoBaHuUs KYJAbTYPbI 310POBbS:

0CO3HaHME LIEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 37J0POBBI 00pa3 KU3HU, 0CO3HAHHE MOCIEICTBUM U HENPUITHE BPEIHbBIX
IpUBbIYEK (YHOTpeOIEHUS allKOT0JIs1, HAPKOTUKOB, KypeHUs), HEOOX0AUMOCTHU COOIIOICHUS
IpaBUiI 0€30MACHOCTH MPH 00paIlEeHNH ¢ XUMHUUECKUMH BELIECTBaMU B OBITY U peaIbHOMN
KHU3HU;

S) TPyA0OBOr0 BOCIINTAHMSA:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO podeccuil U Tpyia pa3InyHOro poja, yBaXKEHHUE K
TPYLy U pe3ylbTaTaM TPYAOBOI JeSITEIbHOCTH, B TOM YUCIIE HA OCHOBE MIPUMEHEHHS
MPEIMETHBIX 3HAaHUH IO XMUMUH, OCO3HAHHBIN BHIOOP MHANBUIYAIbHON TPAaeKTOPUU



MPOJOJDKEHUS 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XMMUH,
0O0IIeCTBEHHBIX HHTEPECOB M NMOTPEOHOCTEH, YCIENIHOM MPodecCHOHATEHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHCS B MPO(ECCHOHABHON Cpeae;

6) PKO0JIOrNYE€CKOro BOCIIUTAHHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MMPUPO/Ie KaK UICTOUYHUKY KH3HHU Ha 3eMiie,
OCHOBE €€ CyILleCTBOBaHNS, IOHUMaHUE IIEHHOCTH 3/10pOBOT0 U 0e301acHOro oopas3a KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PM3HMUECKOMY U NMICUXHYECKOMY 3JI0POBBIO,
0CO3HAHME [IEHHOCTH COOJIIOJICHUS MTPABHII O€301TaCHOTO OBECHHUS IPU padOTE C BEIIECTBAMH,
a TAaK)KE B CUTYalMsX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH NMPUMEHATH 3HAHMUS, TIOJTydaeMble IPH U3Yy9eHUN XUMHH, JJIS1 PEIICHUS
3a7a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHOM CPEAOH, I MOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, 0CO3HaHUS TJI00aIbHOTO XapaKTepa SKOJIOIMUECKUX MPOOJIeM U MyTel UX pelIeHUs
IIOCPEACTBOM METOJI0B XUMHH, SKOJOTUYECKOIO MBIIIUICHHS], YMEHUS PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOW ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocTaBe metanpeMeTHBIX Pe3y/IbTaTOB BBLACISAIOT 3HAUYUMBIE /U1 (OPMHUPOBAHUS
MHPOBO33pEHHU 00IIIeHayYHbIE TIOHATHS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe€.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HaHUH U3 3TUX NMPEAMETOB (popMUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HayYyHOU KapTHHE MUpa, U YHUBEpcalbHble yueOHbIE AeCTBUS (ITO3HABATENbHEIE,
KOMMYHHKATHBHBIE, PETYISTUBHBIE), KOTOpbIe 00eCceunBaoT (pOpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAaHHPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITEeIbHOCTH.

IHo3HaBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS

Ba3oBble 1ornyeckue geicTBus:

YMEHHS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHHUN 3HAHUU:
pacKpbIBaTh CMBICT XMMUYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIE IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C APYTMMHU NOHATUSAMM ), UCIIOJIb30BATh MOHSITHUS A1 00bACHEHUS
OTJENBHBIX (DAKTOB U ABJICHUMN, BBIOMPATh OCHOBAHMS U KPUTEPUU JUIsl KJIacCU(UKALUU
XMMHMYECKUX BEIIECTB U XUMUUYECKUX PEaKLUi, yCTaHABIMBATh IIPUYUHHO-CIIEICTBEHHBIE CBA3H
MEX]ly 00BEKTaMU U3yYEHUS, CTPOUTD JIOTHYECKUE PACCYKJICHUs (MHAYKTUBHBIE, IElyKTUBHBIE,
10 aHAJIOTUH), A€JaTh BBIBObI M 3aKJIIOYECHHUS;

yYMEHUE NIPUMEHATh B MPOLIECCE MO3HAHUS NOHATHUS (IIPEIMETHbIE U METalPEAMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, UCIIOJIb3YEMbIE B XMMUHU, IPEOOPa30BBIBATH ILIUPOKO
IIPUMEHsEMbIE B XMMUU MO/JIEJIbHBIE MPE/ICTABIEHUS — XMMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA),
XuMudeckas popMysa U ypaBHEHHE XUMUYECKOH peakiuy — IpH pelieHuH yueOHo-
[I03HABATENbHBIX 3314, C YYETOM 3TUX MOJEIIbHBIX IIPEICTABICHUN BBISBIIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN U3y4aeMbIX 00BEKTOB — XMMUYECKHX BEILIECTB U
XUMUYECKUX PEaKIUii, BBISBIATH 00LME 3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHbIE CBA3U U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

Ba3oBble nccienoBarebcKue 1eHCTBUA:

YMEHHE HCII0JIb30BATh [TOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a
TaKXe B KaueCTBE OCHOBBI 7151 JOPMUPOBAHUS TUIOTE3bI IO POBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHU;

proOpeTeHNe OMbITA 110 MJIAHUPOBAHUIO, OPraHU3aLUU U IPOBEACHUIO YIEHUUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0aTh 3a X0J0M MPOIIecca, CAaMOCTOATEIbHO TPOTHO3UPOBATh €ro
pe3ynbTat, GopMyJIUpOBaTh 000OIIEHHS U BBIBOBI [0 pe3yibTaTaM MPOBEAEHHOTO ONbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIMIO pa3IMYHBIX BUJOB
1 (OpM NpeICTaBICHHS, OTYIaeMYI0 U3 pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTEpaTypa



XHMHUYECKOTO COJIep KaHus, CIIPaBOYHbIE MOCOOUs, pecypchl IHTepHETa), KPUTHIECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHSATH PAa3UYHbIE METOABI U 3aIIPOCHI P IMOUCKE U 0TOOpE HHPOPMALIUU
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISI BHITIOJTHEHUS YU€OHBIX U MIO3HABATENIbHBIX 3a/1a4
OTIPeIeIEHHOTO TUTIA, MPUOOPETEHHE OTIBITA B 00JIACTH MCIIOIH30BaHUS HHPOPMAITHOHHO -
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIQJICHUE KYJIbTYPO aKTUBHOTO MCTIOIB30BAHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIFHO BEIOMPATH ONTHMAIIBHYIO (JOPMY TpEACTaBICHUS
nHGOpPMAINY ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 HECIOKHBIMU CXEeMaMH, TarpaMMaMH,
npyruMu popmamu rpauku U UX KOMOUMHALUSAMUY;

YMEHUE HCI0JIb30BaTh U aHAJTM3UPOBATh B IpoOIlecce YIeOHOU M HCCIIeI0BATEIbCKOM
JEATeTbHOCTH WH(POPMAIIHIO O BIMSIHUU POMBIIIICHHOCTH, CEIBCKOTO XO3HCTBA U TPAHCIIOPTa
Ha COCTOSTHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KomMMyHuKaTHBHBbIE YHHBepPCAJbHbIE YUeOHbI€ NeiicTBUA:

YMEHHSI 33/1aBaTh BOIIPOCHI (B X0/ uaora v (Wim) IUCKYCCHH) MO CYILIECTBY
o0cyx1aeMoi TeMbl, (POPMYITHPOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BBHITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS TIPEICTABIATh MOJYyYeHHBIC PE3YIIbTaThl TIO3HABATEILHON AEATEIIEHOCTH B YCTHBIX
Y TIMCBMEHHBIX TEKCTAX; JIEJIaTh MPE3EHTAINIO PE3YIIbTATOB BHITIOJIHEHUS! XUMHUYECKOTO
AKCIIEpUMEHTA (Ta00paTOPHOTO OMBITA, Ta0OPATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH TTO3HABATEIILHON U
WCCIIEIOBATENILCKOM eI TeTbHOCTH MTPH PEIICHUH BOSHUKAIOIIUX Po0OJIeM Ha OCHOBE y4éTa
OOLINX MHTEPECOB U COTJIACOBaHMSI MO3UIIUH (00CYXAeHNs, 0OMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEHCTBUM, ONpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIBHO ONPEAEIATh 1eNn AeSITebHOCTH, TIIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJHUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOUPATh
HauOosiee 3pPeKTUBHBIC CITOCOOBI peleHrs YIeOHBIX M TIO3HABATEIbHBIX 3a/1a4,
CaMOCTOSITEIIBHO COCTABJISTh UM KOPPEKTHUPOBATH MPEIOKEHHBIN allrTOPUTM JEHCTBUI TpU
BBITIOJIHEHUH 33/IaHUH C Y4ETOM MOJydeHHs] HOBBIX 3HaHUN 00 M3ydyaeMbIX 00BEKTaX —
BEIECTBAX U PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MMOTYUEHHOTO PE3yJIbTaTa 3asiBJICHHOMN 1IN,
YMEHHE MCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeiIaraéMble B YCIOBUU 33JaHUN.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTE€ILHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOH (efiepaibHOM paboueil mporpaMMoii, BBIIESIOT: OCBOSHHbBIE
00yuarouMMucs HaydHble 3HaHUs, YMEHUS U COCOObI IeHCTBUH, crienuduyecKue s
MpeIMETHOM 001acTH «XUMUS», BUBI JEATEIBHOCTH 10 TOTYYSHHIO HOBOTO 3HAHUS, €T0
MHTEpPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koniy o6y4yenust B 8 kiacce nmpeaMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIONINXCS YMEHHI:

® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJa, XUMHUECKUN

3JIEMEHT, IPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOHAS U
HEOJITHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAs M MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi 10JIs1 XMMUYECKOTO
3JIEMEHTA B COEJJMHEHUH, MOJISIPHBIM 00BEM, OKCHJI, KMCI0Ta, OCHOBAHHE, COJb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKash peaklus, KIacCupHKaus
peaKIMii: peakluu COeANHEHUs, PEaKLIUU Pa3I0OKEeHUs, peaKI[MH 3aMEIICHNUs, PeaKIH
oOMeHa, K30~ U HJ0TEPMUYECKUE PEeaKIIuH, TEIIOBOM 3(pdekT peakuuu, sapo aroma,
AJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTalIb, painyc aTOMa, XUMHUYECKasi CBSI3b,



MOJISIpHAs ¥ HETIOJISIPHAsl KOBAJIEHTHAs CBSI3b, NOHHAS CBSI3b, MOH, KATHOH, aHHOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHILIEHTPALMsl) B PACTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHITUN U IPUMEHSATD 3TH
IIOHATHS IIPU ONMCAHUU BEIIECTB U UX IIPEBPALLCHUI;

® UCMOJB30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS ()OPMYIT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

®  OTNpeAeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHD
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAITICKHOCTh BEILIECTB K
OTIpeIeNIEHHOMY KJIacCy COEAMHEHHH 1Mo (hopMynam, BUI XUMHUYECKON CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSIX;

e packpbiBaTh cMbIci [lepuoauueckoro 3akona /. 1. MeneneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHHE MEePUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
nosioxxeHust B [lepuoimueckoii cucteme, 3aKOHOB COXPaHEHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yUE€HHsI, 3aKOHa ABOTapo;

® OIUCHIBATh U XapakTepu3oBaTh TabnuuHyto hopmy Ileproauueckoit cuctembl
XMMHMUYECKUX 3JIEMEHTOB: pa3InyaTh NOHITHS «rJaBHas nojarpymnmna (A-rpynmna)» u
«mmoboyvHas noarpynna (b-rpymnma)y, Maneie u 60JIbIINE TEPHO/IBI, COOTHOCUTH
0003Ha4YeHusl, KOTOpble nMetoTcs B Tabnuue «llepuonnyeckas cucreMa XMMHUECKUX
anemenToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sipa, 001ee Ynucio AIEKTPOHOB U
pacnpesenieHne uX Mo 3IEKTPOHHBIM CIIOSIM);

e iaccuuUIUpPOBaTh XMMHUECKHE JIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKHE
peakuu (Mo YUCIy U COCTAaBY YYAaCTBYIOLIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUIECKHNE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, NMOATBEPXKAAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKLIN;

® IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O COCTaBa,
BO3MOYXHOCTH IPOTEKaHUSI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUSIX;

®  BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMysie COETUHEHNUS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOUTH PACYETHI 10 YPABHEHUIO XUMHUUYECKON pEaKLUuu;

® IIPUMEHATH OCHOBHBIE ONEPALIIM MBICIIUTEIBHON AEATEIbHOCTHA — AHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATH3aLMIO, KJIacCU(DUKALUIO, BbIBICHUE IPUYMHHO-
-CJICZICTBEHHBIX CBSI3€M — JUI U3Y4YEHHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE€ METO/IbI I03HAHUS — HAOJIIOJeHUE, U3MEPEHHE,
MO/IEIIUPOBAHUE, IKCIIEPUMEHT (peasibHbIi M MBICICHHBIH);

®  CIIeJIOBATh MPaBUIIaM MOJIb30BAHUSA XUMHUECKOM MOCY 101 U J1abopaTOpHBIM
0o0opyZI0BaHUEM, a TaK)Ke MpaBuiiaM OOpaIlleHUs C BELIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBITOJHEHHIO JA0OPATOPHBIX XUMUUECKUX OTBITOB IO MOTY4YEHUIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (BOJOPOAA U KUCIOPO/a), IPUTOTOBICHUIO
pPacTBOPOB C OIIPEAEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh
U IPOBOJMUTH XUMHUYECKNE IKCIIEPUMEHTHI 110 PaCliO3HABAaHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (peHoI(TanenH, METUIOPAHXK U APYTHe).

K koHIy 00y4eHus B 9 kjacce rnpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

® PacKpbIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHUI 2JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATHOH, AaHUOH, ITPOCTOE BEILLIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
IEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCICHMSI, XMMHUYECKasl peaKkusl, XuMU4YecKas
CBSI3b, TETJIOBOM 3 DEKT peakiiu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP, 3JAEKTPOIIUTEI,



HEDJICKTPOJIUTHI, HIEKTPOIUTHYUECKAs TUCCOLHUAIINS, PEAKIIU HIOHHOTO OOMEHa,
KaTaJIn3aTop, XAMHUUECKOE PaBHOBECHE, 0OpaTHMbIe U HEOOpaTHUMbIE PEaKIIHY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUH, OKUCIUTEIb, BOCCTAHOBUTENb,
OKHCIICHHE ¥ BOCCTAHOBJICHHUE, AJUIOTPOIHSL, aM(pOTEPHOCTh, XUMUYECKas CBS3b
(KoBajleHTHAas1, HIOHHAs, METAJUIMYECKAs ), KpUCTAUIMYECKasl pelI€TKka, KOppo3us
METaJJIOB, CILJIaBbl, CKOPOCTh XUMUYECKOU peaKkuu, MPEeAeIbHO JOIMyCTUMAs
koHuenrpauusa [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHSTH 3TU
MOHSATHS TIPU ONKMCAHUU BEIIECTB U UX IPEBPALICHUI;

MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

OTPEEINATh BaJIEHTHOCTh U CTENIEHb OKMCIEHUS XUMUYECKHX JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOTO COCTaBa, IPUHA/IIIEKHOCTh BEIIECTB K OMPEAEIEHHOMY
KJIacCy COE€IMHEHUM 10 (popmysam, BUJI XUMUYECKOM CBSI3HU (KOBAJICHTHAs, HOHHAS,
MeTayInyecKasi) B HEOPraHM4eCKUX COETUHEHMSX, 3apsi] HOHA 110 XUMUYECKOU
(dhopmyie, XxapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COETMHEHUH, TUTI
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [leproanueckoro 3akona J[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHUe: ONUCHIBATh U XapaKkTepu3oBaTh TabnuuHyto popmy [lepronndeckoit
CUCTEMbI XUMHUYECKUX AIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs nmoArpynna (A-
rpynmna)» u «nobdounas noarpymnmna (b-rpynmna)», Manslie u 00JbIINE IEPUOIBI,
COOTHOCHUTH 0003HAaYEHMSI, KOTOPbIE UMEIOTCS B MIEPUOINUECKOM TaldnuIle, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sapa, oOlIee YKCIIo MIEKTPOHOB U paclpeAeIeHNe UX 0 IEKTPOHHBIM CII0SM),
OOBSCHATB 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH B IpeZieaX MajbIX IEPUOIOB U IVIABHBIX MMOATPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJ1acCU(UIMPOBATh XMMUUYECKHE IEMEHThI, HEOPraHUUECKUE BEIECTBA, XUMUYECKNE
peakuuH (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIIIOBOMY
3pPexTy, 10 U3MEHEHUIO CTENIEHEH OKUCIIEHUS] XUMUYECKHUX JIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBATH) OOLIME U crienUupUUECKIe XMMUYECKHE CBOICTBA
IIPOCTBIX U CJIOKHBIX BELIECTB, TOATBEPKasl ONMCAaHNE IPUMEPAMHU MOJIEKYJISIPHBIX U
VMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIU;

COCTAaBJIATH YPABHEHMS DJIEKTPOJIUTUUECKON JUCCOLMALIMN KACTIOT, IIEJI04YEN U COJIEH,
IIOJIHBIE M COKpAIIEHHBIE YPABHEHUS peaKluil HOHHOTO 0OMEHa, ypaBHEHMs PEAKLIUH,
MOATBEPKAIOIIUX CYIIECTBOBAHNE M'EHETUUYECKOM CBSA3HM MEXY BEIIECTBAMU
pa3IMYHBIX KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI TIOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITUX peaKiHii;

IIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH
IIPOTEKAHUS XMMUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa Mo (hopMyie COeTMHEHHs, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKIINHY;

coOuro1aTh MpaBuJiIa MMOJIb30BaHHU XMMHUYECKON TIOCYION U TaOOPaTOPHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUIia 0OpaIleHNUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIITOJHEHHIO JAOOPATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYECHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLUH, TOATBEPKAAIOINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OPOMHI-, HOUA-, KapOoHAaT-, pocdat-,



CWJIMKAT-, CyTb(aT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI U3Y4YCHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BELLIECTB;
[IPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON IEATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, BBISIBIICHUE TIPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUJIS1 U3YYEHHUS CBOVCTB BEILIECTB U XUMHUUYECKUX PEAKLIHUMI, ECTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOIIOZCHUE, U3MEPEHUE, MOICITIMPOBAHUE,
9KCIEPUMEHT (PEaJbHBIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaemwie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYeCKHE TIOHATHS
Xumust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 0 ) bu6moteka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
geraoBeKa
12 BemectBa 1 xuMu4yeckue 15 | 0 bu6moreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 2 0 1 bu6moreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
12| Osemmenno : Biumorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorera [IOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. g 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX 4 0 | bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no pasaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajuibl 1 UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aomnias cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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