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IlepBoHaYanbHBIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuM B KU3HM 4enoBeKka. Tenma u BemecTtBa. Puznueckue
CBOMCTBa BeIECTB. ArperaTHoe COCTOsTHUE BeulecTB. [loHsATHE O MeTojax MO3HAHUS B
XAMHH. XUMHS B cHCTeMe HayK. YucTeie BemecTBa U cMmecu. CIocoObl pa3eieHus
CMecCeH.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie U c0KHBIE BellleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuyeckas (opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenpHas aroMHas Macca. OTHOCUTENIbHas
MOJIEKYJIsIpHast Macca. MaccoBas J10JIsl XUMHUYECKOTO JIEMEHTA B COCUHEHUU.

dusnueckue U XMMHUUYECKUE SBJICHHS. XUMHUUECKas peakius U e€ mpu3HaKu. 3aKOH
COXpaHEeHMsI MaccChl BelllecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus XUMHUECKHX
peakiuii (COeTMHEHNSI, Pa3I0KCHHUS, 3aMEIIICHUs, OOMEHA).

XUMHYECKUA HKCIECPUMEHT: 3HAKOMCTBO C XHUMHMYECKOW MOCYAOH, C MpaBUIaMHU
paboTel B jabopaTopu W MpuéMamMu oOpaleHus ¢ J1abopaTOpHBIM 000PYJAOBAHHEM;
U3y4YCHHE U ONHCaHhe (PU3UYECKUX CBOWCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB;
HaOmonenne ¢u3uveckux (MJIaBJICHHE BOCKA, TasHUE JbJla, PAcTHUpaHHE caxapa B
CTYyTKe, KUTMIEHUE U KOHJEHCAIIUS BOJIbI) M XUMHUUECKUX (TOpPEHHE CBEYH, MPOKATIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHME Meja C KUCIOTOHN) SBJICHUM, HAaOIIOJeHUE U
OMHMCaHWE TMPU3HAKOB TMPOTEKAHWS XUMHUUYECKHX peakiui (pa3ilokeHue caxapa,
B3aUMOJICHICTBHUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuaa meau(1l)
IIpU HarpeBaHuM, B3auUMoOJEUcTBUE Xkene3a ¢ pacTBopoM conu meau(ll)); uzydyenue
CIOoCcO0OB paslielieHus] cMeceil (C MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE,
JTUCTWJUISIIUS), TPOBEICHUE OYKMCTKHA TOBApPEHHOM COJM; HAONIOJACHHUE U OIHUCAHUE
pEe3yJbTATOB TMPOBEICHUS OMBITA, WILIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS] MacChl;
CO3JIaHHE MOJIENIEN MOJIEKYT (IIapOCTEPKHEBBIX).

BaxHeililme nmpeacTaBuTe M HEOPraHMYeCKUX BellleCTB

Bo3nyx — cmech razos. Cocrtas Bozayxa. Kucimopos — 371€MEHT U MPOCTOE BEIECTBO.
Haxoxnenue kucimopona B mpupoje, pU3NYECKUEe W XUMHYECKHE CBONCTBA (peakiuu
roperusi). Oxcupapl. [lpumenenue kucnopoga. CrocoObl TONYYEHHS] KHCIOpOAa B
nabopatopuri W TpOMbIIUIEHHOCTH. KpyroBopoTr kuciopoga B mnpupone. O30H —
AJUTOTPOITHAST MOAU(PUKAITUS KHCIOPO/Ia.

TeroBoit 2pdPexT XUMHUYECKON peakiuH, TEPMOXUMHYECKHE YpaBHEHUS, JK30- U
AHAOTEPMUUYECKUE peaKluu. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
nMapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT u mpocroe BemecTBo. HaxoklieHue BoJIOpoJa B MPUPOJIE,
dbusznueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoiydeHus. Kucmorel u
COJIH.

KonnuectBo Bemecta. Mosb. MomnsipHas macca. 3akoH ABoragapo. MossipHblil 00bEM
ra3zoB. Pacuérel Mo XUMHUYECKUM yPaBHEHHUSIM.

duznueckue cBoucTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacellieHHbIE U
HEHACHIIIICHHBIE PacTBOPHI. PacTBOpUMOCTH BemiecTB B Bojie.MaccoBast 1051 BEIIECTBA B
pacTBope. XuMHYeckre cBOMCTBAa Bojbl. OcHOBaHMs. Poiib pacTBOpOB B MpUPOAE U B
KU3HU denoBeka. KpyroBopot Bojbl B mpupoje. 3arpsisHeHUue OpupoAaHbIX Bod. OxpaHa
¥ OYHCTKA MIPUPOTHBIX BOJI.

Knaccudukarnus neopranmdyeckux coeauHennit. Oxcuapl. Knaccuduxanus oxcHIOB:
coneoOpasyroniie (OCHOBHbBIE, KHCIOTHBIE, aM{QOTEepHbIE) H HECcOoIeoOpasyromue.



HomenknaTtypa okcuoB (MeXayHapoaAHAasl U TpUBHANIbHAS). DU3NUYECKUE U XUMUYECKUE
cBolicTBa OKCUAOB. [loyuenue okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkinarypa ocHOBaHUM (MEXAyHapoaHass U TpuBHadbHasi). Dusznueckue u
XHMHUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHrne ocHOBaHUI.

Kucnotel. Knaccudukanus kucinor. HomeHknaTypa KucCIOT (MEXKIyHapoIHas U
TpuBUaibHasH). DU3nyeckre U XUMHUYECKUE CBOMCTBA KUCIOT. Psi/T aKTUBHOCTH METAJIJIOB
H. H. bekerosa. [Tony4yeHne Kuciuor.

Comu. HomeHnkmarypa coseil (MexayHapoaHass W TpuBHalbHas). dusnueckue u
XUMHUUYECKHE CBOMCTBA cosel. [lomydenue comnen.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEIUHECHUM.

XUMHAYECKAN 3KCIIEPUMEHT: KAYECTBEHHOE OIPEICICHHUE COJEPKAHUS KHUCIOpOJa B
BO3/lyXe; MOJIy4eHHe, cOoOMpaHue, paclo3HaBaHME W HW3Y4YCHHE CBOMCTB KHCIOPOJA;
HaOJII0/IeHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpamieHus ropeHus (mokapa); 0O3HaKOMJICHHE ¢ 0Opa3aMH OKCHJIOB M OIHMCAHUE HX
CBOICTB; TMOJIy4eHHE, COOMpaHWEe, paclo3HaBaHUE W W3Y4YEHHE CBOMCTB BOAOPOJA
(ropenue); B3aumojencTeue Bojopoaa ¢ okcuaoM menu(ll) (Bo3aMoxkHO HCTOIB30BaHUE
BHJICOMATEpPHAIOB);  HAOMIOJCHWE  OOpa3loB  BEMIECTB  KOJWYECTBOM | MOJb;
HCCTIEOBaHUE OCOOCHHOCTEH pacTBOPEHHUs BEIECTB C PA3IMUYHON PaCTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBUE BOJBI C METAJIJIAaMHU (HATPUEM U KaJbllieM) (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEpPHUAJIOB); OIpEEICHUE PACTBOPOB KHUCIOT U MIEJIOYeH C TOMOIIBIO
WHINKATOPOB; UCCIEeI0OBaHNE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
HAOJIt0/ICHNEe HM3MEHEHUs OKPACKU HHIUKATOPOB B pACTBOpPax KHUCIOT W IIEJIOYeH;
uzyueHnue B3aumojeicTBus okcunaa menu(ll) ¢ pactBopom cepHOM KHUCTOTHI, KHCIOT C
METAJUIaMH, pPEaKIUd HEUTpalIM3alMy; T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOTO METAJUIa APYTUM HU3 PACTBOPA COJIM; PELICHUE IKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHelme ki1acchl HEOPraHUYECKUX COCTMHEHUID).

IHepunoanueckuii 3akoH u Ilepnoanyeckas cucrema XuMuYecKux jiementos /1. H.
MenpeneeBa. Crtpoenne aromoB. XuMHYeCKasas CBA3b. (OKHCIMTEJIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMU

[lepBbie TOMBITKK KiIacCU(PUKAIMA XUMUYECKHX dJeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIE U MIETOUYHO3EMETbHBIE METAIJIbI, TAJOTEHBI, UHEPTHHIE
ras3el). DJEMEHTBI, KOTOpPBbIE 00pa3yroT aM(pOTEepHBIC OKCUIBI U THUIPOKCHUIBI.

[lepnognueckuii  3axkoH. Ilepmogmyeckass cucremMa XUMHYECKUX — JJIEMEHTOB
1. . MengeneeBa. KopoTkonepuoaHas u anuHHonepuoanas ¢opmsl Ilepuoanueckoit
cuctemMbl xuMudeckux aneMeHToB [[. 1. Menneneesa. Ilepuoast u rpynimsl. Gusnueckuii
CMBICII ITIOPSAKOBOTO HOMEPA, HOMEPOB MIEPUOJIAa U TPYIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX saep. M3oromel. OnekTpossl. CTpoeHue
ANIEKTPOHHBIX 00O0JIOYEK aTOMOB MEpBBIX 20 XUMHUUYECKHX 3JIeMeHTOB [lepumoamdeckoit
cucrembl [[. U. MenneneeBa. XapakTepuCTUKAa XHWMHYECKOTO JJEMEHTa MO €ro
nonoxenuto B [lepuonnueckon cucreme /1. . Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHMs  pajdyca  aTOMOB  XUMHUYECKHX  DJIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB MO TpynmaM M MepuojaM. 3HaueHUe
[Tepuoguueckoro 3akoHa W lleproaMYEecKON CUCTEMBI XUMHUYECKUX DSJIEMEHTOB IS
pa3BuTHs HayKu U ipakTuku. J[. . MenaeneeB — y4€HbIN U TPaKJaHUH.

Xumuueckass  cBsi3b.  KoBanmeHTHass  (MOJsipHAs U HEMOJsApHAas)  CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.



Crenenp oxucieHus. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. IIporecchl
OKHCJICHUS B BOCCTAHOBJICHUS. OKHUCIIMTEIN U BOCCTAHOBUTEIIH.

XHUMHYECKUN SKCIIEPUMEHT: M3y4YeHHE O0Opa3IloB BEIIECTB METAJJIOB U HEMETAILIOB;
B3aMMOJICMCTBHE THAPOKCHJA IMHKA C PAacTBOPAaMHM KHCIIOT W IIEJI0YEH; MpOBEJACHUE
OTBITOB, WJUTIOCTPUPYIOIIUX TMPHUMEPHl OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKITUN
(ropeHme, peakiuy pa3ioKeHHUs, COCTUHCHUS ).

Me:knpeaMeTHbIe CBSI3U

Peammzamuss ~ MEXNOpeIMETHBIX  CBSI3eM IpH  HM3YYEeHMH XHMHHM B 8 Kilacce
OCYIIIECTBIIICTCS Yepe3 MUCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK
U TIOHATHH, SBISIOMIMXCS CUCTEMHBIMU JJI OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4HBIM (haKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHalIM3, CHUHTE3, KiIaccupuKamus, TEePUOJAUYHOCTh, HAOIIOJEHUE, OSKCIECPUMEHT,
MOJIETTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusmka: MaTepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYyJIa, DOJIEKTPUUECKHUH 3apsl, BEHIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (PU3MYEeCKHUE BEITWYUHBI, CIWHUIIBI U3MEPCHHS,
KOCMOC, TUTaHeTHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIE TOPOABI, ITOJE3HBIC
HCKOTIaeMbI€, TOIINBO, BOAHBIC PECYPCHI.
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BemecTBo 1 XMMH4YeCKas peaKknus

Ilepnoguueckuii  3akoH. llepuoguueckass cucreMa XUMUYECKHX  AJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUHM CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NMEPHUOJOB, Kallus, KaJblUs U WX COCAMHEHHUH B
COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B lleproanueckoil cUCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHue BewiecTBa: BUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUNA KPUCTALIMYECKOM pEmETKH W BHJIA
XUMUYECKOHN CBSA3U.

Krnaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHAs U
TpUBHANIbHAS ). XUMHYECKHE CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3IUYHbIM KilaccaM
HEOPraHMYECKUX COEIMHEHNM, TEHETUYECKas CBSI3b HEOPIaHMYECKHUX BEILECTB.

Krnaccudukanuss XUMHUYECKMX peakUil Mo pa3iIuyHbIM NpuU3HaKaM ([0 YHCIy U
COCTaBY Y4YaCTBYIOIIMX B PEAKIMHU BEUIECTB, MO TEIJIOBOMY 3(PEKTy, N0 U3MEHEHUIO
CTETICHEH OKHUCIICHUS XUMHYECKHUX OJJIEMEHTOB, 10 OOpaTHMOCTH, IO YYaCTHUIO
KaTajau3aropa). JK30- U S3HI0TEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHYECKUE YPaBHEHUS.

[Tonsite o ckopocTu xumudeckoit peakuu. [lonsTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsTHe 0 TOMOTeHHbIX U reTeporeHHbIX peakuusx. [lonstue o
XUMHUYECKOM paBHOBeCUH. DaKTOPHI, BIUAIOIINE HA CKOPOCTh XMMHMUYECKON pEaKIUHU U
MOJIO)KEHHE XMMUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUHU, DJEKTPOHHBIN OajaHC OKHCIUTEIbHO-
BOCCTaHOBUTEJIBLHOM peaxkuuu. CocraBienue YpaBHEHMI OKHUCJIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIUIl C UCIIOIB30BAHHEM METO/Ia SJCKTPOHHOTO OaaHca.



Teopust 3JIEKTPOIUTUYECKOW JUCCOLMALMHU. ODIEKTPOJIUTHI U HE- BJIEKTPOJIUTHIL.
Kartvonsl, aHuWOHBI. MexaHu3M JAUCCOLMALMU BEIIECTB C pa3JIMYHBIMU BHUAAMU
XUMHUecKoi cBs3u. CteneHp auccoruani. CUIbHbIE U clla0ble AIEKTPOIUTHI.

Peaknuu nonHoro oomeHa. Y ClIOBUS MPOTEKaHUS PEakIuii HOHHOTO OOMEHa, MOJIHBIC
¥ COKpaII¢HHBIC MOHHBIE YpaBHEHUS peakinii. CBOWCTBA KUCJIOT, OCHOBAaHUU U COJICH B
CBETE Mpe/ICTaBlIeHU 00 IEKTPOIUTHUECKON nucconnanuu. KauecTBeHHbIE peakiuu Ha
noHbl. [loHATHE O TUIpOIN3E COJIEH.

XUMHAYECKHAN 3KCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTALTHYECKUX PEMIETOK
HEOPraHMYECKUX BEUIECTB — METAJUIOB U HEMETaIoB (rpadura U anmasa), CIOXKHBIX
BEUIECTB (XJIOpHUJa HATPHUsl); HCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOH
peakiu OT BO3JEHUCTBUS PA3IMUHBIX (PAKTOPOB; HCCIEIOBAHHE SJIEKTPONPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOIECCa TUCCOIMALUM KUCIOT, IIEeT04Yed U coJjied (BO3MOXKHO
HCIIOJIb30BAHNUE BHUJIEOMATEPUAIIOB); MPOBEACHUE OMBITOB, WLTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAaHUs peakluil HOHHOro oOMmeHa (0oOpa3oBaHHME OCajKa, BBIJICICHHUE Ta3a,
oOpa3oBaHuE€ BOJbI); OIBITOB, WIIIOCTPUPYIOUIUX  MPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX  peakiui (TOpeHHe, peakluu pa3JIoKEHUs, COCIAUHECHUS);
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOILIBIO KAaYeCTBEHHBIX pEaKIHUil Ha
WOHBI; PEIICHHUE KCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtasibl 1 MX CoeIMHEHUS

OO6mas xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIC
crerieHn okucieHus. CTpoeHne U (PU3NUYECKHUE CBOWCTBA MPOCTHIX BEHIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3aUMOACHCTBHUE C METAJJIaMU,
HEMeTaJlaMu, ImenodaMu). XiopoBoaopo. CossiHasi KUCIOTa, XUMUYECKHE CBOMCTBA,
MOJIy4yeHue, IpuMeHeHne. JlelicTBue XJiopa M XJIOpPOBOJAOPOJA HAa OPraHM3M YeEJIOBEKa.
Baxneime XJIOpUAbl M UX HAXOXKJICHUE B MPUPOJIC.

O6mas xapaktepuctrka 3ieMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEPHbIE CTETICHU OKUCIICHUSI.

Ctpoenue u (U3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOAA U CEpHI.
AnnoTtpornHbele  MOAU(UKAIMK KUCIOpOJa U cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBogopoa, cTpoeHue, (pU3MUecKkue U XUMHUYECKHe CBOMCTBA. OKCHABI Cephl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUAOB. CepHas KHCIOTa, (DU3MYECKUE W XUMHUYECKUE
CBOMCTBa (0OIIME KaK MPEICTaBUTENS Kilacca KUCIOT U crnerudpuyueckue). XuMUuecKue
peaKkIuu, JIeKalue B OCHOBE MPOMBIIIJIEHHOTO CIOCco0a MOTyYeHUs] CEPHON KHUCIIOTHI.
[Tpumenenne. Conu CepHOM KHCIOTHI, KA4YeCTBEHHAs pEaKIUs Ha CyIb(haT-uoH.
HaxoxneHnne ceppl M €€ COCOAMHEHHM B mpupoae. XHMHUYECKOE 3arpsi3HEHUE
OKpY’KaroIIel Cpebl COeTUHEHUSIMH Cepbl (KUCIOTHBIE JAO0XKIH, 3arpsi3HEHUE BO3ayXa U
BOJI0EMOB), CIIOCOOBI €T0 MPEOTBPAIIICHUS.

OO0mass xapakTepucTuka 1eMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B TMpupojae, (QPU3NUECKHEe W XUMHUUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHaK, ero (U3NYECKUe U XUMUYECKHUE CBOWCTBA,
noysydyeHue u npumeHeHue. Coau aMMOHUSA, UX (U3UYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakius Ha HMOHBI aMMOHHMS. A30THasg KHUCIOTa, €€
noJiydeHue, (pu3ndeckue W XMMUYECKHe CBOMCTBa (OOIIME Kak MPEACTaBHTENs Kiacca
KUCIIOT W crnernududeckue). Vcrnonb30BaHHe HUTPATOB U COJEH aMMOHHS B KayeCTBE
MUHEpaJIbHBIX  yAOOpeHuW. XUMHUUECKOE 3arps3HEHHUE  OKpYXKarolleh  Cpelbl
COCTMHEHUSIMH a30Ta (KUCIOTHBIC TOXK/IH, 3aTPSI3HEHNUE BO3AyXa, TOYBBI U BOJJOEMOB).



dochop, ammorpomsble Momubukamuu Gdocdopa, (GUIMUECKHE U XUMHUYCCKUE
cBorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3UIECKUE U XUMHUECKHE
CBOICTBa, nmonyuyeHue. McnonabszoBanue ¢pochaToB B Ka4eCTBE MUHEPATBHBIX yI00pEHUH.

O6mas xapaktepuctrka 3yieMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHUS.

VYrnepon, amtoTponHbie MOAUGUKAIIMKA, PACIPOCTPAHEHHE B MPHUPOAE, PU3NYECKUE U
XUMUYecKre cBoicTBa. Ajcop6musi. KpyroBopor yriepoma B mpupoge. Okcuabl
yriepona, ux (U3UYECKHe U XUMHUYECKHUE CBOMCTBA, JNEWCTBHE HA >KUBBIE OPraHU3MBI,
MOJIy4eHHE U MPUMEHEHHe. OKOJIOTMYeCKHe TMpoOJeMbl, CBsI3aHHBIE C OKCHJIOM
yriaepona(lV); rumore3a Ti00aJbHOTO TMOTEIJICHUS KIWMAaTa, MapHUKOBBIN 3(deKT.
VYroipHas KUcioTa U €€ Coiu, UX (PU3MYECKHE U XMMHYECKHE CBOMCTBA, MOIYYEHHE U
npuMmeHeHne. KauecTBeHHas peakiys Ha kapOoHaT-uoHbl. Mcnonb30BaHue KapOOHATOB B
OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH U CEJTLCKOM XO3SICTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSAX YIIepoaa
(MeTaH, 3TaH, 3TUJIEH, allETUJIEH, 3TAHOJ, TJIMLEPUH, YKCyCHasl KucioTa). MIX cocraB u
xuMuueckoe crpoeHue. [loHsTre o OGMOJOTHYECKH BaXXHBIX BEIIECTBAX: JKMpax, Oelkax,
YIJIEBOJIaX — M UX POJIU B )KM3HU YeJOBeKa. MaTepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COETMHEHU.

Kpemnuii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA, MOJIYYEHHE U TMPUMEHEHHUE.
Coenunenust kpemMHusi B mpupoje. O0mme npesactaBienus o6 okcuae kpemausi(IV) u
KpeMHHEeBON  kuciore. CuIuKaThl, HX HCHOJb30BaHHE B OBITY, MEIUIMHE,
IPOMBIIIJIEHHOCTU. BaxkHeilue ctpouTenbHble MaTEpUalbl: KEpaMUKa, CTEKIIO, LIEMEHT,
O0etoH, >kene300eToH. [IpoOrmeMbl 0Ge30MacHOTO  HCMOJIb30BAHUS  CTPOUTEIHHBIX
MaTepuaioB B TOBCEIHEBHOM KU3HHU.

XUMUYECKUN IKCMEPUMEHT: M3y4YeHHE 0Opa3lioB HEOPraHMYECKUX BELIECTB, CBOMCTB
COJISIHOM KUCJOTHI; MPOBEJCHNE KaUECTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOJI0IEHNE
MPU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpaXaromre (Hu3ndeckue U XUMHIECKHE CBOMCTBA
TaJIOT€HOB U WX COEJUHEHUH (BO3MOXKHO MCHOJb30BaHUE BUJEOMATEpPUATIOB);
O3HAKOMJICHHE ¢ oOpaslamMu XJOpUJOB (TalOTeHHIOB); O3HAKOMJICHHE C oOpasiamu
cephl M €€ COeNMHEHUSAMH (BO3MOYKHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB); HAOIIOIeHUE
npolecca oOyTJIMBaHMs caxapa IMoJ JeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI;
U3y4YeHHE XMMHYECKHMX CBOMCTB pa30aBIEHHOW CEpHOM KHUCIOThHI, NPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyib(paT-uoH W HaAOMIOJIEeHHWE MpU3HAKa €€ MpPOTEKaHUs;
O3HAKOMJICHHE C (DU3MYECKUMHU CBOWCTBaMH a3oTa, ¢ochopa M HX COCTUHEHUH
(BO3MOKHO HCHOJB30BAHUE BHJIEOMATEpUaAIOB), 00pa3llaMu a30THBIX M (POCPHOpHBIX
ya100peHuii; mojayyeHue, coOupaHHe, pacrno3HaBaHWE M HM3yUYEHUE CBOWCTB aMMMAKa;
MPOBE/IEHNE KAaYeCTBEHHBIX pPEAaKIUi Ha HOH aMMOHHUA U ¢docdaT-UOH U HU3yYCHHUE
MIPU3HAKOB UX IMPOTEKAHUsI, B3aUMOJICHUCTBUE KOHLIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C
Meabl0  (BO3MOXKHO  HCIIOJIb30BaHME  BHJIEOMATEpUAsIOB);  M3Y4YeHHE  Mojelei
KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura, QysiepeHa; 03HaKOMIIEHHE C MPOLIECCOM
ajcopOMu  pacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM H  YCTPOHCTBOM
NPOTUBOTra3a; MojiydeHue, cCooupaHue, pacrno3HaBaHUe U U3y4YeHHE CBOWCTB YIIJIEKHCIIOTO
rasa; MpoBeJeHNE KaUYeCTBEHHBIX pEakKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYEHUE
NPU3HAKOB WX  MPOTEKaHHUs;  O3HAKOMIICHHME C  NOPOAYKIHMEH  CHUJIMKAaTHOU
MPOMBIIIJICHHOCTH; PEIIEHHE SKCIEPUMEHTAJIbHbIX 3aJad Mo Teme «Baxuelmme
HEMETAJJTbl U UX COCIUHEHUS.

MeTa/iibl ¥ UX COETUHEHUSI



OO0mas xXapaKTepHCTHKAa XHMHYECKHX D3JIEMEHTOB — METAJIOB Ha OCHOBAaHHMHM HX
nojoxenuss B Ilepuoamueckon cucreme xumuueckux snemeHToB [l. 1. MenneneeBa u
cTpoeHust aroMoB. CTpoeHuE MeETAIOB. MeTramuyeckas CBsI3b W MeETaJIMuecKas
KpUCTAJUTMYECKass pemeéTka. DJICKTPOXMMHUYCCKUN  PSAJ  HANPSOKCHUH  METaJIOB.
duzndYecKre 1 XUMHUYECKUE CBOMCTBA MeTauIoB. O0IIHe criocoObl MOMy4YeHUS METAJIOB.
[ToHsiTHE O KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTH UX OT KOppo3uu. CIiaBbl
(ctainb, yyryH, AIOPATIOMUHMM, OpPOH3a) U UX MPUMEHEHUE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenouynbie MeTailIbl: TTOJ0XKEHUE B [lepuoauueckoil cucTeMe XUMUUYECKUX JIEMEHTOB
J. 1. MenaeneeBa; CTpOEHHE WX aTOMOB; HaxoXJeHUE B mpupoje. Dusnueckue u
XUMHUYECKHE CBOWCTBA (Ha TpuMepe HaTpus U Kaius). OKCUIBI U THUIPOKCUIBI HATPHUS U
Kanud. [I[puMeHeHue 1eI0OUYHBIX METAJUIOB U UX COCTMHECHUM.

[IlenoyHO3eMENIbHBIC METAJJIBI MarHud W KajblMi: moJjiokeHue B [lepumoanueckoit
cucreme xummudeckux sneMeHToB . V1. MeHneneeBa; CTpoeHuE MX aTOMOB; HaX0XKICHUE
B npupojac. PuU3nyUecKne W XMMUYECKUE CBOWMCTBA MarHusg W Kajiblusa. BaxkhHenmue
COCTUHCHHUS Kaublus (OKCHI, THUAPOKcH], coin). JKECTKOCTh BOABI M CIIOCOOBI €&
yCTpaHEHHUS.

AnroMuHui: noyioxkenue B Ilepuonndeckoil cucreme XUMUYecKux siaeMmeHToB /JI. U.
MenaeneeBa; CTpOCHHE aTOMa; HaxoXJeHue B mpupoje. PU3NYECKHEe U XUMHUYECKHUE
CBOMCTBA aIFOMHUHUSA. AMGOTEpPHBIC CBOMCTBA OKCHJIA ¥ THIPOKCHUIA aTIOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoanyeckoil cuUcCTeME XHMHUYECKHUX  DJIEMEHTOB
. . MenneneeBa; CTpoeHUE aroMa; HaxoxkiaeHue B mnpupoae. Dusnueckue u
XUMUYECKHe CBOMCTBA xene3a. Okcunpl, Tuapokcuabl u conu sxeneza(ll) u xeneza(Ill),
HX COCTaB, CBOMCTBA U MOJy4YCHUE.

XHWMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMd METaUIOB M CIUIaBOB, MX
(U3UYECKMMH CBOMCTBAMH; H3yYCHHE PE3yJIbTaTOB KOPPO3WH METAIOB (BO3MOXKHO
HCIIOJIb30BAaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICHCTBHS OKCHIA KaJbIHSI H
HaTpus ¢ BOAOW (BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHUATIOB); UCCIIEIOBAaHNE CBOMCTB
JKECTKOM BOJIBI; Tpollecca TOPEHUsl *kKejae3a B KUCIOpoje (BO3MOXKHO HCIOJIH30BAHUE
BHJIEOMATEPHAJIOB); TPU3HAKOB MPOTEKAHMs KaueCTBEHHBIX PEaKIMil HA MOHBI (MarHus,
Kanplus, amoMmuHus, nuHka, xene3a(ll) u xeneza(Ill), memu(Il)); mabmromenue u
ONMCAaHUE TMPOIECCOB OKpAIIMBAHMUS IJTAMEHW HMOHAMU HATpHsl, Kadusg W KaJbIUs
(BO3MOKHO WCIIOJIB30BAHKE BHICOMATEPUANIOB); HCCIEAOBaHHE aM(pOTEPHBIX CBONCTB
TUJPOKCHIA ATIOMUHHS U THAPOKCU/IA IIUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «Baknelmue MeTaaibl U UX COCAMHEHUS.

XuMHS M OKPYKAOLIAS cCpeaa

HoBsie maTepuansl 1 TexHosioruu. BemiecTBa U maTepuanbl B TOBCEAHEBHOM KU3HU
yenoBeKka. XUMHUS U 30pOBbe. be30omacHOe HUCMOJIb30BAHUE BEIIECTB M XUMHUYECKUX
peaknuii B ObITy. IlepBas momMoIp Mpu XUMHUYECKHX OXKOTrax M oTpaBiIeHHSX. OCHOBBI
AKOJIOTMYECKON TPaMOTHOCTH. XHUMHYECKOE 3arps3HEHHE OKPYKalollell  Cpeisbl
(mpenenvHas pomyctumas kKoHueHtpanus BerniectB — [IJIK). Pons xumuu B permeHuun
AKOJOTUYECKHUX MPOOIIEM.

[IpupoHbIe UCTOYHUKHU YTIAEBOAOPOAOB (Yyrojib, MPUPOAHBIN ra3, He(PTh), TPOTYKTHI
WX MIepepabOTKU, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.

XHWMHYECKUH OSKCIEPUMEHT: H3y4eHHE o0O0pasloB MaTepHaaoB (CTEKJIO, CILIABBI
METaJIJIOB, MMOJIMMEPHBIC MaTEpPHAIbI).

MexnpeaMeTHblie CBA3HU

Peanuzamuss MexnpeAMETHBIX CBA3€d MNpH HU3y4eHUH XuUMUUM B 9 kiacce
OCYUIECTBIISIETCS Yepe3 UCIOIB30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSITHIA, TaK



U TIOHSTHH, SIBISIFONIMXCS CHCTEMHBIMHU JUISI OTICIBHBIX MPEIMETOB E€CTECTBEHHO-
HAy4YHOTO IuKJIa. Peanu3anus MeXIpeIMeTHBIX CBSI3el NMPU M3YYeHUH XUMUU B 9 Kiacce
OCYUIIECTBIISIETCS Yepe3 UCIOJb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHSTHH, SIBISIFONINXCS CHCTEMHBIMH JUISI OTICIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: HAy4YHBIA (DaKT, THUMOTE3a, 3aKOH, TEOpus,
aHaJ3, CHHTE3, KiIaccu(uKaius, TMepUOJANIHOCTh, HAONIOJACHUE, OSKCIICPUMEHT,
MOJICTTUPOBAHNE, HW3MEPECHHE, MOJIENb, SBJICHUE, MApPHUKOBBIA 3(PQPEKT, TEXHOJIOTHS,
MaTepUabl.

®duzuka: marepus, aTOM, 3JIEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIbI,
PaJIMOAKTUBHOCTh, MOJICKYJIa, SJEKTPUYCCKUIN 3apsij], MPOBOIHUKH, IOTYIPOBOTHUKH,
TUDIICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIEeCTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAUIMYECKash pelmETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, CIUHUIBI HM3MEPCHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Connue.

buonorus: ¢potocuntes, npixanue, Ouocdepa, SJKOCUCTEMA, MUHEpPAJIbHbIE yI00pEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIC BEIECTRA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TMOPOIbI, TIOJIE3HBIC
HCKOIAeMbI€, TOILTUBO, BOJIHBIE PECYPCHI.

INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«XHUMMUs» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B uenmom pesynbratel ocBoeHusi oOydaronumucs ¢ 3[IP ydeGHoro mpeamera
«XUMHS» JIOJDKHBI COBIIAJaTh C pe3yJbTaTaMu IpPUMEpPHOW paldoueld NporpaMMbl
OCHOBHOTO 00111ero oopa3zoBanus. Hanbosee 3HAUMMBIMH SIBJISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K 00yUEHUIO U IIeJICHANPABICHHON MO3HABATEILHON IEATSILHOCTH;

YCTaHOBKAa HA OCMBICJIICHHE JIMYHOTO OIbITa, HAONIONEHUN 33 XUMHUYECKUMU
IKCTICPUMEHTAMU;

OpHEHTAllMsl Ha TpaBWiIa HWHAWBUIYAJIbHOTO W KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS MPU B3aUMOJICHCTBUM ¢ XUMUYECKUMHU BEIIECTBAMU U COCTUHEHUSIMU;

MPAKTUYECKOE U3ydeHHe Mpodeccuil u TpyJa pa3IvyHOTrO pojaa, B TOM YHUCIE Ha
OCHOBE TPHUMEHEHHS HW3y4aeMOro TPEIMETHOTO 3HaHus (Hampumep, JTabopaHT
XHMHYECKOTO aHaJIN3a);

YBaKEHUE K TPYly U PE3yIbTaTaM TPYLOBOU NEATEIBLHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY TIOCTPOCHHMIO JalbHEHIIEH WHAMBHIYaTbHON
TpaeKTOpUM OOpa3oBaHUS Ha OCHOBE OPHEHTUPOBKM B Mupe mnpodeccuit u
npo¢eCCHOHANBHBIX NPEANOYTEHUH, YBAXUTEIFHOTO OTHOIICHUS K TPYAY;

OCO3HAHHE CBOETO MOBEACHHS C TOUKH 3PEHHS OTIACHOCTU MM 0€30MacHOCTHU IS
ce0st WK JJ1 OKPY KaIOIIUX;

OCHOBBI DKOJIOTUYECKOW KYJIbTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHNE OMBbITa HKOJOTHYECKH OPHEHTHPOBAHHOU
NPaKTHYECKON JCSITETLHOCTH B )KU3HEHHBIX CHTYAIIHSX;

OCO3HAHHWE TIOCICACTBUH W HENPHUATHE BPEIHBIX MPHUBBIYCK (YIOTpEOICHUS
aJIKOTOJISI, HApKOTUKOB, KypeHus) M HHBIX (opM Bpeaa it (QHUIUYIECKOTO U
NICUXUYECKOTO 37I0POBbS;



IIPUHATUE PEILICHUM B )KU3HEHHOU CUTyallud Ha OCHOBE IIEPEHOCA IIOJIyYEHHBIX B
X07ie 00y4YeHHUsI 3HAaHUH B aKTYaJIbHYIO CUTYAIHIO, BOCIOIHATH Je(UIUT HH(POPMAINH;

TOTOBHOCTh OTOMPATh M HUCIIOJIB30BaTh HYKHYIO MH(OPMAIMIO B COOTBETCTBUH C
KOHTEKCTOM JKM3HEHHOU CUTYyalUU.

METANPEIMETHBIE PE3YJIbTATbBI

Osgnadenue yHugepcaIbHblMuU YUeOHbIMU NO3ZHAGAMETbHBIMU 0CUCMEUAMU:

BBISIBJIATH IIPUYMHBI U CJIEICTBUS IPOCTHIX XUMUUECKUX SIBJICHUN;

OCYILECTBIIATh CPABHEHUE, KIACCU(DUKALUIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSM U KPUTEPUSIM JJIsl YKa3aHHBIX JIOTHYECKUX OTEPALIHii;

CTPOUTH JIOTUYECKOE CYKJICHHUE IOCIIE MIPEABAPUTEIBHOTO aHAJIN3a, BKIIIOUYAIOIIIEe
YCTaHOBJIEHUE TPUYMHHO-CIICICTBEHHBIX CBS3EH;

BBIABISITH  JeUIUTB UHOOpPMAIMU, [aHHBIX, HEOOXOJUMBIX JUISI PpEIICHUs
MIOCTaBJICHHOM 3aJ1auu;

nmpeoOpa3oBbIBaTh MHMOPMAIIMIO M3 OJHOTO BHUJA B JIpyroi (TabIuIly B TEKCT H
mp.);

CO3/71aBaTh, MPUMEHAITh U MPEOOPA30BHIBATh 3HAKU U CHUMBOJIBI, MOJEIN U CXEMBbI
JUTSI pelieHus Y4eOHBIX U MTO3HABATEIbHBIX 3371a4 C MMOMOIIIBIO 1e/1arora;

C MOMOIIBIO TIE€Jarora MPOBOAUTh XUMUYECKHI OIBIT, HECIOKHBIA SKCIEPUMEHT,
JUISl yCTAaHOBJICHUSI OCOOCHHOCTEW 00BbEeKTa M3yUeHHUsI, MPUUUHHO-CIICICTBEHHBIX CBSI3EH
U 3aBUCUMOCTEN 00BEKTOB MEXY COOOI;

C TOMOINBIO TMeJarora WM CaMOCTOSTENIbHO (QOpMYyIUpOBaTh OOOOUICHUS WU
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEACHHOTO HAOIIOACHUS, OTIBITA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKMX TMPOILECCOB U  HX
MOCJIEICTBUS;

UCKAaTh WM OTOMpaTh WHGOPMALUIO WIW JaHHbIE M3 HCTOYHUKOB C YYETOM
MpEeAJIOKEHHON YyueOHOM 3a/1auu U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUBGHBIMU OCUCMEUAMU:

OpPraHHU30BBIBATh yueOHOE B3aMMOJICHCTBUE B TpynIme (Ompeaensarh oOIue ey,
pacrpenensTh POy, J0rOBapUBATHCS IPYT C IPYTOM U T. I1.).

C TIOMOIIBIO TEIarora Uil CaMOCTOSITEIHbHO COCTaBISATh YCTHBIE U MHUCHMEHHBIC
TEKCThl C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEPHAIOB [JIsl BBICTYIUICHUS TEpe]
ayAUTOPUEN;

OpraHU30BBIBaTh Y4Y€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSATEIBHOCTh C
y4UTEJIEM W CBEPCTHUKAMH, pabOTaTh MHAWBHUAYAIbHO U B TPYMIE: HAXOIUTH 0OIIee
pelieHre M paspeniaTh KOH(GJIMKTHI HAa OCHOBE COTJIACOBAHUS TO3HWIMK M yuera
UHTEPECOB; (HOPMYIHPOBATH, APTYMEHTHUPOBATh U OTCTAUBATh CBO€ MHECHHE;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJia B OOIIWN MPOAYKT, IPUHUMATD U Pa3ACISITh
OTBETCTBEHHOCTb U MPOSBIIATh TOTOBHOCTh K MPEJOCTABICHUIO OTYETA MIEPE] IPYIIIOM.

Osniadenue ynusepcanbHbIMu yueOHbIMU PE2YIAMUBHBIMU OCUCMEUAMU:

oOHapyxuBaTh W (OPMYJTUPOBATH YUYeOHYIO TIpoOIeMy, OMNpPENeNsaTh Ieib
y4eOHOMU NesATEeNbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTpPOJI, CaMOOLEHKH, TMPUHATHS pELICHUU U
OCYIIIECTBJICHHS] OCO3HAHHOTO BBHIOOpA B YUEOHOU M MO3HABATEILHON JEATEIbHOCTH;

COOTHOCUTHb CBOHM JICHCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBO€H JESATETbHOCTH B MPOLECCE JOCTUKEHUSA pe3yJlibTara, OINpEeAesTh
crocoObl JEHCTBHI B paMKax MPEIOKEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUEN;



JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallMH U IpejularaTh IJIaH €€ U3MEHEHMUS,;

NPENBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH pEILICHHM Yy4eOHOU
3ajauu;

NOHUMaTh HPUYHMHBI, MO KOTOPBIM HE OBLI JOCTUTHYT TpeOyeMbI pe3ynbTar
NeSITEIbHOCTH, OINpEAeNsATh IO3UTHBHBIE W3MEHEHUS M HalpaBieHMs, TpeOyrouue
nanbHenen paboTsl;

OCO3HAaHHO OTHOCHUTBCS K JJPYTOMY YEJIOBEKY, €r0 MHEHHUIO.

HNPEJIMETHBIE PE3YJIBTATHI

B coctaBe mpeamMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 00SI3aTENLHOIO COJEP KAHUS,
YCTaHOBJIEHHOTO JaHHOW NpUMEpHOW pabouell mporpamMMoi, BBIIEISIOT: HAyYHbBIC
3HaHHUS, YMEHHS M CrocoObl JAeWcTBUiA, crenuduyeckue g y4eOHOTo mpeaMera
«XuMmus», BUABl JEATCIBHOCTUA MO MOJYYEHUI0 HOBOIO 3HAHUS, €ro HMHTEpIpeTaluH,
npeoOpa30BaHUIO ¥ PUMEHEHHUIO B PA3TUYHBIX YUYEOHBIX U HOBBIX CUTYAIIUSX:

o MpEACTaBICHUE O 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUN MPUPOJIBI,
MOHUMAHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUUYECKOM HAayKH Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMs, KOMIIOHEHTa OOIIeil KyJIbTYyphl W MNPAKTUYECKOUN
JEATeTbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO OOIIECTBA; MOHUMAHUE MECTa XUMUU
Cpeau IPYyTUX €CTeCTBEHHBIX HAYK;

o BJIQJICHUE OCHOBAMH TMOHSITHHHOTO ammapara U CHUMBOJUYECKOTO S3bIKa
XUMHH JIJIS1 COCTaBJICHUS (POpMYJT HEOPTraHUYECKUX BEIIECTB, YPABHEHUN XUMHUUYECKHUX
peakiuii (C Oopor Ha alTOPUTM YUSOHBIX JEUCTBUN); BIaJeHHE OCHOBAMH XUMHYCCKOM
HomeHknatypsl (IUPAC u TpuBManbHOI) U yMEHUE HCIOIB30BAaTh €€ IS PEIICHHS
y4eOHO-TI03HABATENbHBIX 337]a4 C MOMOIIBI0 YUUTENsI; YMEHHE HCIIOJIb30BaTh MOJAEIHU
JUTsE OOBSICHEHHSI CTPOCHHSI aTOMOB M MOJIEKYJI 110 aJITOPUTMY € OTIOPOM Ha OMpeIeICHUS;

o MpEJICTaBICHUE O CUCTEME XMMUYECKUX 3HAHUH M YMEHHE C TIOMOIIbIO
YUHUTENSI MPUMEHITh CHUCTEMY XMMHYECKUX 3HAHWU /Ji1 YCTAHOBJICHUS B3aUMOCBS3EH
MEXy W3yUYECHHBIM MaTe€puajoM U MpHU MOJYyYEeHUU HOBBIX 3HAHMI, a TAaK)Ke B MPOIECCE
BBITIOJTHEHUSI y4YeOHBIX 3aJaHWii HU Tpu padoTe C WMCTOYHUKAMU XHUMHUYECKOU
uH(pOpMaLIUU, KOTOpask BKIIOYAET:

BOKHEUININE XUMHYECKHUE TOHATHS: XUMUYECKHN DJJIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOIHAs CMECH,
OTHOCHUTEIIbHBIC aTOMHAs W MOJICKYJISIpHAsT MAacChl, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasl Macca, MOJSPHBIM 00BbeM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpemHsif),
XUMUYECKasl peaklusi, peaklUuu COEAUHEHUS, PpEaKIUu pa3JIoKEHUs, peaKiuu
3aMEIEHUs, PeakIMi OOMeHa, TEeIUIOBOW 3(peKT peakiuu, 3K30- U DHIOTCPMUUYECKUE
peaKkIuu, pacTBOp, MaccoBas JOJII XUMHUYECKOTO 3JIEMEHTAa B COEIUHEHHU, MacCoBas
JIOJIsI M TIPOLICHTHAs! KOHIIEHTPAIMs BEIleCTBa B PacTBOPE, SAPO aTOMa, dJIEKTPUUECKUI
CIO aTtoMma, aToMHasi OpOWTanb, pajnyC aToMa, BAJICHTHOCThb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBsI3b, AJECKTPOOTPHUIIATEILHOCTD, TMOJSPHAsS U HEMOJsApHAs KOBaJCHTHAas
CBsI3b, MOHHAsl CBsI3b, METAJUIMYECKas CBsA3b, KpHCTALIMYECKas pelieTka (aTomHas,
WOHHAs, METaJUIMYecKas, MOJEKYJspHasi), WMOH, KAaTUOH, aHUOH, DJIEKTPOJIUT U HE
DIIEKTPOJIUT,  DJCKTPOJIUTUYECKAs  JTUCCOIMAIMS, PEAKIUu HOHHOrO  oOMeHa,
OKUCITUTEIbHO-BOCCTAHOBUTEIBLHBIE ~ PEAKIUM, OKUCIWUTEIh W  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHUE, DJIEKTPOJIU3, XMMUYECKOE DPAaBHOBECHE, OOpaTUMBIE U
HeoOpaTHUMbIE PEaKIuU, CKOPOCTh XHMHUYECKOW PEaKIUuu, KaTalIu3aTop, MPEIeIbHO
nonyctumas konuentpanus (I1JI1K), koppo3ust MeTaios, CIijIaBhl;

OCHOBOIIOJIATaIOIMe 3aKOHBI XMMHUU: 3aKOH COXpaHeHMs macchl, [lepuoanueckuit



3akoH J[. 1. MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOpPHUS DIIEKTPOJIUTUUYECKOU
JUCCOLMALN, a TAaK)KE NPEACTABICHUS O HAYYHBIX METOJAaX IO3HAHMS, B TOM YHCIIE
AKCIIEPUMEHTAIBHBIX U TEOPETUUYECKHX METOJaX HCCIEIOBAHUS BEIIECTB M HU3yUCHHS
XUMHYECKHX PEAKIIHIM;

° MPEJCTABICHUE O MNEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX
AIIEMEHTOB (paJinyc aToMa, AIEKTPOOTPULIATEILHOCTD), TPOCTHIX U CIOKHBIX BEIIECTB OT
MOJIOXKEHUs 3JeMeHTOB B llepuoamdeckoit cucreme (B MajblX IMEpUOJaX M TIJIABHBIX
MOATPYyNNax) U 3JAEKTPOHHOTO CTPOCHHSI aToMa; YMEHUE OOBACHSITH CBSI3b IMOJIOKECHUS
anemeHTa B llepuonuueckoil cUCTeME C YHUCIOBBIMM XapaKTEPUCTHKAMU CTPOCHHS
aTOMOB XMMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YHUCIO 3JIEKTPOHOB),
pacrpeieieHHeM JJIEKTPOHOB IO SHEPreTHYECKUM YPOBHSIM AaTOMOB TIIEPBBIX TpeX
NEPUOJIOB, KaJus U KaJbIUsl; KIaCCUPUIIMPOBATh XUMUYECKUE DIIEMEHTHI C OMOpOi Ha
ornpeesieHns (PU3nIecKoro cMpiciaa HU(PPOBBIX JaHHBIX MEPUOANYECKON TaOIHIIbI;

o yMEHHE KJIAacCU(DUIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE
BEIIIECTBA U XUMHUUYECKHE PEAKIMU C OMOPOM Ha CXEMBI; ONPENEisaTh BaJCHTHOCTh U
CTENEHb OKHCIIEHHUS XHUMHUYECKUX DOJEMEHTOB, BHJI XUMHUYECKOW CBSI3U U TUI
KPUCTAJUIMYECKON CTPYKTYphl B COCIMHEHUSX, 3apsA]l MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOpax BEHIECTB (KUCIOT, OCHOBAHUI ), OKUCIHUTENIb 1 BOCCTAHOBUTEIb 110 aJITOPUTMY
y4eOHBIX JTCHCTBUI;

o yMEHHE XapaKTepU30BaTh C OMOPOM Ha cxeMy (U3HUECKHEe M XUMUYECKUE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, aiMas, KpeMHHUH, a30T,
dbocdop, cepa, XJT0p, HATPUH, KAJTUH, MAaTHAN, KaJbIMH, aJIOMUHHAM, )KEJI€30) U CIOKHBIX
BEILIECTB, B TOM WYHCJIE HX BOJHBIX pacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/,
CEpOBOJIOPOJI, OKCHIBI U THIpOKCcUIbl MeTawioB I - IIA rpynm, amomunus, menu (1),
nuHka, xenesa (II u II), okcuast yraepoga (II u IV), kpemuus (IV), azota u dpocdopa
(III m V), ceppt (IV u VI), cepuucras, cepHas, a3orucras, a3oTHasd, ¢ocdopHas,
yrojbHas, KpEMHHUEBasi KUCJIOTa U UX COJIM); OMUCHIBATh C OMOPOW Ha IUIAH U KIIIOYEBbIE
CJIOBa; YMEHHE MPOTHO3MPOBATh U XaPaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TMOCIE MPEABAPUTEIHLHOTO aHajiu3a MOJ PYKOBOJACTBOM
nejgarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTh
MPOTEKAHUS XUMHYECKUX MPEBpAllCHUN B Pa3IMUHBIX YCIOBUSX, BIMSHUE BEIIECTB U
XUMUYECKHUX MPOIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIILYI0 TPUPOIHYIO CPEY;

o YMEHHUE COCTaBIIATH MO 00pasily, CXeMe, alrOPUTMY YUYEOHBIX IEeHCTBHIA
MOJIEKYJISIPHBIEC M HOHHBIE YPaBHEHUS PEaKIUi (B TOM YHCIIe PeaKIuii HOHHOTO OOMEeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKlMil),  WUIIOCTPUPYIOIIUX  XUMHUYECKHUE
CBOMCTBA HW3YyYEHHBIX KJIAccOB / TPYIIl  HEOPraHWYECKMX  BEIIECTB, a  TaKKe
MOATBEPKIAFOIINX TEHETUYECKYI0 B3aMMOCBS3b MEXy HUMU;

o YMEHHE BBIYUCIATH OTHOCUTEIHHYI0 MOJICKYJSIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEIWHEHHH, MAacCCOBYIO JIOJIIO
BEIIIECTBA B PAacTBOpE, KOJMYECTBO BEIIECTBA M €ro Maccy, oObEéM ra3oB ¢ OMOpOH Ha
obmue GopmMyIibl; YMEHHE MPOBOAUTEH PACUeThI MO YPABHEHUSIM XUMUYECKUX PEAKIIUNA U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, OOBEM U MACCy PEAreHTOB WJIU MPOJYKTOB PEAKIUU C
omopoit Ha oOpasell, alrOPUTM YICOHBIX JCHCTBUIA,

o BJIQJICHWE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HaHHS (HAOIIOJeHue,
U3MEPEHHUE, SKCIEPUMEHT, MOJEIUPOBAHUE) MPU U3YUYEHUU BELIECTB M XUMHYECKUX
SBIIGHUW C OMOpPOM Ha alNrOpuTM Yy4YeOHBIX JEUCTBUI;, yMEHHE C(HOPMYIHpPOBATH
npoOjaeMy M TPEAJIOKUTh MYyTH €€ PEIICHHUS C TMOMOIIbI0 Tefarora; 3HaHHE OCHOB



Oe3omacHO pabOThl C XUMHYECKMMH BEIIECTBAMU, XHUMHYECKOW TIOCYyJI0oM U
71a60paTOPHBIM 000PYIOBAHUEM;

o HAJIMYME TMPAKTUYECKUX HABBHIKOB IUIAHUPOBAHMS W  OCYIIECTBICHUS
CIIEIYIONINX XUMUYECKUX IKCIICPUMEHTOB IO/ PYKOBOJICTBOM YUHUTENS C OOCYKIECHUEM
TTaHa pabOThI UM COCTABIICHUEM TaOJTUITBI:

U3y4YEeHHE U OMHCAaHNE (PU3NYECKUX CBOWCTB BEILIECTB;

O3HAKOMJICHHE C (PU3MUYECKUMHU U XUMUYECKUMU SIBIICHUSIMU;

OTIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKH MTPOTCKAHUS XUMHUYECKUX PEAKITUH;

M3yYeHHUE CIIOCOOO0B pa3/esieHUs] CMECeH;

MOJTyYeHHEe KUCIIOPO/Ia U U3YUYCHHE €TO CBOWCTB;

MOJIYYCHHUE BOJIOPO/Ia U U3YUCHHUE €TI0 CBONCTB;

MOJIYYCHHE YTIIEKUCIIOTO ra3a U U3YUYCHHE €T0 CBOWCTB;

NOJTy4YeHHEe aMMHUaKa U U3y4YeHHE er0 CBOWCTB;

IPUTOTOBJICHUE PACTBOPOB C OIpPEAEIEHHOM MaccoBOM JoJiel pacTBOPEHHOIO
BEIIIECTBA;

WCCIICIOBAaHUE W OIMCAHWE CBOWCTB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MPUMEHEHHE HWHJUKATOPOB (JIakMyca, MeTuJopaHka u ¢eHondTareuta) s
OTIpEJICIICHUS XapaKTepa CPeIbl B pacTBOPaX KHUCIOT U MICIIOYCH;

M3y4YeHHE B3aMMOJICHCTBUA KHUCIOT C MeETajllaMH, OKCHJIAaMHU METAJLIOB,
pPacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

MOJTy9YCHUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHCHHE OJHOTO METaJuIa JPYTHM U3 pacTBOpa COJIH;

uccienoBanue aM(pOTEpHBIX CBONCTB THIPOKCUIOB aTIOMUHUS U ITUHKA,

pEeIICHHE  OKCICPUMEHTANBHBIX  3a7ad 1Mo TeMe «OCHOBHBIE  KJIACCHI
HEOPTaHWMYECKUX COCTHHCHUIY;

pEelIeHHe  DKCIEePUMEHTAIBHBIX  3a/Jad 1Mo  TeMe  «DJIEKTPOIUTHYECKas
JTUCCOIIAALINSY;

pEIICHHE DKCIIEPUMEHTABHBIX 33Jlad 1Mo TeMe «BakHeimme HeMeTaulbl U UX
COCITMHECHUSY;

pelIeHne SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BaxHeilme MeTauibl U UX
COCITMHECHUSY;

XUMHYECKHE IKCIEPUMEHTBI, WLTIOCTPUPYIONINE MPU3HAKK TMPOTEKAHUS PEaKIIHMA
MOHHOTO OOMEHa;

KAueCTBEHHBIC PEaKIMM Ha TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
xjopuna-, OpomMua-, uoauA-, cyiabdar-, ¢docdar-, KapOOHAT-, CHIMKAT-AaHHOHBI,
THJIPOKCUI-HOHBI, KaTHOHBI aMMOHHS, MAarHUWs, KaJbIUs, aJlOMUHUA, Xenesa (2+) u
xenesa (3+), meau (2+), UMHKA;

YMCHHE TMPEACTABIATh PE3yIbTaThl JKCHEPUMEHTa B  (opMe  BBIBOJIOB,
JTIOKA3aTeIbCTB, TPpa)uKOB 1 TAOJUIL U BBISIBIISITH SMIIMPUICCKUE 3aKOHOMEPHOCTH;

J BJaJICHUEC TpaBWIaMH OE30MacHOTO  OOpalleHHus C  BEUICCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEITHEBHON W3HU, a TaKKe TMPaBUIAMHU TOBEJCHUS B IEIISAX
cOepexeHUsT 3JI0POBbS W OKPYXKAIOIICH TNPUPOJHON Cpenbl; IMOHUMaHUE Bpeja
(omacHOCTH) BO3JCHCTBHS Ha JKMBBIE OPTraHWU3MBI OMNPEJCICHHBIX BEIISCTB, a TAKXKE
CIOCOOOB yYMEHBIICHHUS W TPEIOTBPAIIECHUS MX BPEIHOTO BO3ACHCTBUS; MMOHUMAaHUE
3HAYEHUS )KUPOB, OCTKOB, YTIEBOIOB JJII OPraHU3Ma YEIOBEKa;

o BJIQJICHUEC OCHOBAMHU XHMHUYECKOW T'PaMOTHOCTH, BKIIIOYAIOIICH YyMEHUE
NPAaBWIBHO WCIOJIb30BaTh M3yYCHHBIC BEIIeCTBA M MaTepuaiabl (B TOM YHCIIE,



MUHEPAJIbHBIE YJIOOpEHUs, META/UIbl M CIUIABBI, MPOJIYKTHI TEpepabOTKH MPUPOTHBIX
HWCTOYHHMKOB YIJIEBOJOPOJOB (yIJisfA, MPUPOJHOTO rasza, HedTH) B OBITY, CEIHCKOM
X035HCTBE, Ha TMPOM3BOJICTBE; YMEHHE TPUBOJUTH MPUMEPHl  TPABUIHLHOTO
MCIIOJIb30BaHMs U3YYEHHBIX BEIIECTB U MaTEPHUAJIOB;

o YMEHHE YCTAaHABJIMBATh CBSA3M MEXKIY pEalbHO HAOIIOJaeMbIMU
XUMUYECKUMH SIBJICHUSMH W TIPOIIECCAaMH, MPOUCXOMASIIMMH B MaKpO- U MHUKPOMHPE,
OOBSCHATH MPUYUHBI MHOT000pa3us BEIIECTB;, yMEHHE HMHTETPHPOBATH XHWMHUYECKHUE
3HAHUS CO 3HAHUSIMU JPYTUX YYEOHBIX IPEIMETOB C MOMOIIBIO MEAarora;

o npejacTaBieHue o chepax npodecCuoHAIBHONU NeATETbHOCTH, CBA3aHHBIX C
XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JIOCTHIKCHUSIX XUMUYECKON
HayKH, HAJUYIUE OIBITa pabOThl C PAa3TMYHBIMU UCTOYHHMKAMH WH(POPMAIMH 110 XUMHH
(HayuHO-TIOMyJISIpHAsE JIMTEpaTypa, CJIOBApU, CIPABOYHUKH, HWHTEPHET-PECYpPCHI) C
OTNOPOM Ha aJTOPUTM: YMEHHE OOBEKTHMBHO OIICHHWBATh MH(OpPMAIIHIO O BEIIECTBAX, MX
MpEBpaIICHUAX U IPAKTUYECKOM MPUMEHEHUH.

TpeGoBanusi Kk npeaMeTHbIM pe3yJbTaTaM OCBOEHHMs Y4eOHOro mpeamera
«Xumus», pacnpeieieHHbIE 110 ro1aM 00y4eHUs

PesynpTaThl mo romam (OPMYNHUPYIOTCS IO MPHUHIUIY J100AaBJICHUS HOBBIX
pe3ysbTaToOB OT rojia K rojay, yXe Ha3BaHHbIE B MPEAbLAYLIMX roJaX MO3UIUH, Kak
MPaBWIIO, JOCIOBHO HE MOBTOPSIOTCSA, HO YUYHUTHIBAIOTCS (pe3yIbTaThl OYEPETHOTO Toja
M0 YMOJTYaHUIO BKIIIOYAIOT PE3YIbTATHI MPEIbIIYIIHX JIET).

8 KUIACC

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX IOHATHH: aroM, MOJICKYJa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJHASA U
HEOJIHOPOJHAs), BaJCHTHOCTh, OTHOCHTENIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIsi XUMUYECKOT0 3JIEMEHTa B
COCIMHCHWU,  MOJSIPHBIA  O00BEM,  OKCHA,  KHUCIOTa,  OCHOBaHHE,  COJIb,
2NIeKMPOOMPUYAMENLHOCTB, CTETIeHb OKHCJICHHSI, XUMHUYECKast peaxuus,
KJIacCU(UKAIMS PEaKIMil: peakMy COCIUHEHUs, PEaKIUU Pa3JI0KEHUs, PEaAKIUU
3aMeNIeHus, peakiuu 00OMeHa, PK30- U YHAOTEPMUUECKUE PEAKINU; mMeniosou d¢dexm
peaxkyuu; SIPO aToMa, AJIEKTPOHHBIM CIIOM aToMa, aTOMHas OopOMTallb, pajuyC aTroma,
XUMHYECKasi CBsI3b, MOJSIPHAsI M HEMOJSIpHAas KOBaJICHTHas CBs3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOp, MaccoBas JOJs BemiecTBa (NMPOIGHTHAsS KOHICHTPAIUs) B
pacTBope;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUA (cM. m. 1) m
NPUMEHSITh 3TU TOHITHS TPU OTIMCAHUH BEIIECTB U UX MPEBPAICHU;

WCIOJIb30BaTh XMMHYECKYI) CHUMBOJIMKY JUIS COCTaBJICHUS (OPMYJI BEIICCTB,
MOJICKYJISIPHBIX YPAaBHECHUN XUMHUUYECKUX PEAKITH, 3JICKTPOHHOTO OaJlaHca;

OTIpEICNIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHHSI JJICMCHTOB B OWHAPHBIX COCJMHCHHUSX C OMOPOH Ha OMpEICIICHUS, B TOM
YHCIIe CTPYKTYPUPOBAHHBIC, TMPUHAIICKHOCTh BEIIECTB K OMNPEACIEHHOMY Kilaccy
coelMHEHUN 1o QopMysIaM; BHUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B
HEOPTaHMYECKUX COCIMHCHUSX;

UMETh TPEJACTABIICHUEC O CHCTEME XHMHUYCCKHX 3HAHUH, YMETh C ITOMOIIBIO
YUHUTEIS TPUMCHITh CUCTEMY XUMHUYECKUX 3HAHUH, /I YCTAHOBJICHUS B3aUMOCBS3U

1 35ech u manee KypcuBoM 0603HAYAOTCS TIAHUPYEMBIE TIPEAMETHBIE PE3YJbTaThl, KOTOPBIE MOTYT ObITh
MOTEHIMAJIBHO JOCTUTHYTHI oOydatomumcst ¢ 3[1P, Ho He ABISIOTCS 00s13aTEIbHBIMH.



MEXy M3yYEeHHBIM MaTepHajoM U IPH MOJIYyUYCHUH HOBBIX 3HAHUH, a TaKke Mpu padboTe
C HUCTOYHMKAMHM XUMHYeCKOM uHopMauuu. OpHEHTUPOBATbCS B TMOHATUSAX U
ONEepUpPOBaTh UMK HAa 0A30BOM ypOBHE, MPUMEHSThH MPU BHINOTHEHUN YUY€OHBIX 3aJaHUI
U PEIICHUH PACUETHBIX 3aJad C OMOPOM Ha alrOpUTM Yy4eOHBIX NEUCTBUN H3yueHHBIE
3aKOHBI U TEOPUU: 3aKOH COXpaHEHMs Macchl, [lepuonnueckuii 3akon .M. Menaeneena,
3aKOH NOCMOSAHCMBA COCMAsd, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHsl.
CooTHOCHTh 0003HAYCHHUS, KOTOphIe MMEITCS B Tabnuie «lleprmomnueckas cucrema
XUMHUUYECKUX d7eMeHTOB /. 1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHUX DSJIEMEHTOB (COCTaB W 3apsiji sijpa, OOIIee YUCIIO DJIEKTPOHOB U
pacrpe/ielIeHHe UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCUPUIIMpPOBaTh  XUMHUYECKHE DJIEMEHTHI; HEOpraHWYeCKHEe BEIeCTBa;
XUMHUUYECKHUE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TermoBoMy 3G (deKTy, Mo M3MEHEHUIO CTENEeHH OKUCICHUS XMMHYECKUX 3JIEMEHTOB) C
ONOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIMME XHWMHUYECKHE CBOHCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIAs ONMUCAHUE NMPUMEpPAMHU MOJICKYJSIPHBIX YpPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMN C OITIOPOM HA CXEMBI;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX COCTaBa U CTPOCHUS;
BO3MOKHOCTH TPOTEKAHUS XUMUUYECKUX MPEBPAIICHUM B Pa3IMYHBIX YCIOBHSX IOCIE
MIPEABAPUTEIHHOTO O0CYXKIACHUS C TIEarorom;

BBIUUCIIATh OTHOCUTEIbHYIO MOJEKYJSAPHYI0O W MOJSIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJII0 XMMHUYECKOT0 AJIEMEHTa Mo (OopMyJie COSTUHEHHS; MACCOBYIO JOJIFO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOW pPEAKIUU C
OIIOpPOM Ha aNTOPUTM;

MPUMEHSATh OCHOBHBIC OIEpPAllMM MBICIUTEIbHON JESATEIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMaTH3alus, KiacCuPuKamus, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBA3€M — i1 U3YyYECHHUS CBOWCTB BEHIECTB MU XUMHYECKHX
peakmuii; eCTeCTBEHHO-Hay4YHbIE METOABl TIO3HaHWUsS — HaOJII0JIeHHe, H3MepeHue,
MOJICIIMPOBAHKE, SKCTIEPUMEHT (peaibHblil U MblCAeHHbIN) TIOJ] PYKOBOACTBOM TIeAarora;

CJIeI0OBaTh MpaBWJIaM T[OJb30BAaHUS XUMHUYECKOM MOCynod U J1abopaTopHBIM
o0opyloBaHHEM, a TaKXkKe IMpaBUjiaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIHUSIMH TIO0 BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB IO IMOJTYYCHHUIO U
coOmpaHnio Tra3000pa3HBIX BemecTB (Bogopoda W KHCIOPOJa), IPUTOTOBIICHHIO
pacTBOPOB C OMPEICTEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BEUIECTBA; MJIAHUPOBATH U
MPOBOJINTh XUMHYECKUE HKCIEPUMEHTHI II0 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbI0 HMHIAMKATOPOB (Jakmyc, (eHondTanenH, METUIOpaHX W Jp.),
MOATBEPKIAIOIINX KaueCTBEHHBIM COCTaB HEOPraHMYECKUX BENIECTB (KaueCTBEHHBIE
peaKIuy Ha MOHBI) MO PYKOBOJICTBOM I1€/1arora.

9 KUIIACC

pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: XMUMHUECKHH 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEILIECTBO, CJOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakuus,
XUMHUYEcKasi CBS3b, mennogou 3¢gexm peaxyuu,MOib, MOJSPHBIA 00BEM, pPacTBOP;
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS AMCCOLMAIUS, PEaKlUd HOHHOTO
oOMeHa, KaTajau3aTop, Xumuieckoe pagnogecue, oopamumvle U Heoopamumbvie peakyuu,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, OKUCIUTEb, BOCCTAHOBUTENb, OKHCIIEHUE
U BOCCTAHOBJICHHE, a/IOTPONUs, aM(OTEpHOCTb, XHWMHUYECKas CBA3b (KOBaJICHTHaf,



MOHHAsI, METAIJIMYecKas), KpUCTAIUINYeCKass PelETKa, Koppo3us Memailos, CHlasbl,
CKOpocmb  XUMuyeckol peaxkyuu, mnpenenbHo pomyctumas kKouueHTtpauus (ITIIK)
BELIECTBA;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cMm. m. 1) u
MIPUMEHSATD 3TU MOHATHS IIPHU ONMCAHUY BEUIECTB U UX MPEBPAILCHUII;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI JUIsl (PUKCAUMU pe3ynbTaToB HaOIIOJIEHUH,
cocTaBiieHus: (OpMyJ BEIIECTB M YpaBHEHUW XMMHMUYECKHMX pEaKIUil, 3amucH JaHHBIX
ycioBuit 3aga4. Mcnonbs3oBaTh 0003HaueHus, umeromecs B [lepuoaudeckoil cucrteme u
TabIMUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH B BOJE JJIs BHIIIOJTHEHUS 3aJaHUN.

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHHS XHUMHUYECKHUX DJIIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOrO COCTABA; MPUHAJJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KIIacCy
COCIMHEHUN C OMNOpOM Ha ONpENETEHUsA, B TOM 4YHUCJIE CTPYKTYpUPOBAHHBIE; BHJIbI
XUMHUYECKOW CBsI3M (KOBaJEHTHAs, HMOHHAs, METAJJIM4YecKas) B HEOPraHMYECKHX
COCIMHEHUSAX; 3apsAl HOHAa MO XMMHYECKOH (Qopmysie; xapakTep cpelbl B BOIHBIX
pacTBOpax KHUCJIOT U UICJNOYEH, mun KpUCmauliudeckol peuwémKku KOHKPEmHO20
geujecmea,

packpeiBaTh  cMmbicn  Ilepuonmueckoro  3axkona J.M. MenngeneeBa wu
JIEMOHCTPUPOBATH €T0 MMOHUMAHUE: ONUCHIBAMb U XAPAKMepU308ams TabNMIHyI0 Gopmy
[lepuoanueckoil CHUCTEMBI XUMHUYECKHX DJJIEMEHTOB: pa3iMyaTh IMOHATHUS «TJIaBHAs
noarpynna (A-rpynna)» M «nobounas noxarpymnmna (b-rpynma)», Mansie u Oosbliue
NEPUOJIBI, COOMHOCUMb 0003HAUCHHSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON TadyuIle, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB
3apsan snpa, oOliee YKUCIIO AJIEKTPOHOB U pacIpeesieHUEe UX MO AJIEKTPOHHBIM CIIOSIM);
00bsicHAmMb 001UE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB U UX
COEIMHEHUH B MpeJiesiaX MaJIbIX [EPUOJ0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJaccu(UUUPOBaTh ~ XMMUYECKHE JJIEMEHTHl; HEOpraHMYeCKHe  BEIleCTBa;
XMMHUYECKHE pEeaklIMH ([0 YHCIYy M COCTABY YYACTBYIOIIMX B PEAKLIMHU BEUIECTB, I10
TEIIOBOMY 3¢ (}eKTy, M0 M3MEHEHHUIO CTENEeHEeH OKUCIEHUS XUMHUYECKUX HJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUUIECKHE XUMUYECKHUE CBOMCTBA
BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEPXkAAs ONMCAHUE NPUMEPAMHU MOJIEKYJISPHBIX U
VMOHHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

COCTaBJISATh YPAaBHEHHUS 3JEKTPOJUTHUUECKOW IUCCOLMALMU KHUCIOT, IIeNIoued U
COJIeH; MOJHBIE U COKpAIIEHHBIE YPABHEHHS pEaKUUid HOHHOIO OOMEHa; ypaBHEHHS
peakuuii, MOATBEPKAAIOUINX CYLIECTBOBAHUE IN€HETHMUECKON CBSI3M MEX]y BELIECTBAMU
Pa3IUYHbBIX KJIACCOB;

pacKphIBaTh CYILIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MIOCPENICTBOM COCTaBIICHUS 3JICKTPOHHOTO OajaHca STUX PEeaKIIMii;

IIPOTHO3UPOBAaTh CBOMCTBAa BEUIECTB B 3aBUCHUMOCTM OT HUX CTPOCHHS;
BO3MOXHOCTH TMPOTEKaHUS XMMHUYECKHX TMpEBpallleHUid TMocie MpeBapUTEIbHOTO
00CYXIEHUS C MeJaroroM;

BBIYMCIISATE OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJSIPHYIO MacChl BEILECTB;
MacCOBYIO JOJIF0 XMMHUYECKOT0 3jJeMeHTa Mo (opMyse COECIUHEHHUS; MAcCOBYIO JIOJIIO
BELIECTBA B PAcTBOpE; MPOBOJAUTH PACUEThl MO YPAaBHEHUIO XMMUYECKON pPEaKIUU C
OIIOPOH Ha AITOPUTM;

CJIeI0OBaTh IpaBWIaM IOJb30BAaHUS XUMHUYECKOM MOCYyAOH U J1a0OpaTOpHBIM
o00opyZOBaHMEM, a TaKXe MpaBHJIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBUU C



MHCTPYKIUSIMH TI0 BBIITOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB MO MOTYYECHHUIO U
coOrpaHHIO Ta3000pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJUTH PEAKIUH, TOATBEPKAAIONIME KAUYECTBECHHBI COCTAaB Pa3IUYHBIX
BEIECTB: PACMO3HABaTh OIBITHBIM MyTEM XJIOPHI- OpOoMHUA-, HOAUA-, KapOOoHAT-,
docdat-, cumukat-, cyab(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI N3yYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB;

IPUMEHATh OCHOBHBIC OIEPALIMU MBICIUTEIBHOW JEATENPHOCTH — aHalu3 MU
CHHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTH3aIHIO, BBISIBICHUE IPUIUHHO-CIIEICTBEHHBIX
CBsI3€H — [T M3YYEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIHIA; €CTECTBEHHO-HAYIHBIC
METO/IbI TIO3HAHMS — HAOJI0IeHNe, N3MEPEHNE, MOICTTHPOBAHUE, SKCIICPUMEHT (peabHbIN
1 MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC

Ne |HammenoBanme pazgenoB u  TeM [KomuecTBo|DJIEKTPOHHbIE

/1 | NPOrpaMmbl 4yacoB oOpa3oBaTe/ibHbIe pecypchl

1.1. | Xumus — Ba)KHAA 00J1acTh 5 https://resh.edu.ru/subject/29/8/
€CTECTBO3HAHUA u [IPaKTUYECKON
NEATEIBHOCTH YEJIOBEKA

1.2. | BemecrBa 15 https://resh.edu.ru/subject/29/8 /
U XUMHYECKUE PEaKIIUH

Hroro mo pazneny 20

2.1. | Bo3ayx. Kucnopox. ITousitue 06 okcugax 5 https://resh.edu.ru/subject/29/8/

2.2.| Bomopon. 5 https://resh.edu.ru/subject/29/8/
ITonsATHE O KUCIOTAX U COJISIX

2.3. | KosindecTBeHHBIE OTHOIIEHUS B XUMUHA 4 https://resh.edu.ru/subject/29/8

2.4. | Bona. PactBopbl. [ToHsITHE 00 OCHOBaHHSX 5 https://resh.edu.ru/subject/29/8/

2.5.| OcHOBHBIE  KJIaCChl ~ HEOPTraHUYECKUX 9 https://resh.edu.ru/subject/29/8/
COETUHEHUN

Htoro no paznemny 28

3.1. | [lepuomuueckuii 3akoH u [lepuomuueckas 7 https://resh.edu.ru/subject/29/8/
cucremMa XUMUYECKHUX 3JIEMEHTOB
. U. MenneneeBa. CTpoeHue aToma

3.2. | Xumnueckas  cBa3b.  OKHCIUTENBHO- 7 https://resh.edu.ru/subject/29/8/
BOCCTaHOBHTEIILHBIE PEAKIINT

Hroro no pazgeny: 14

Pe3epBHOE Bpems 6

OO11ee KOIMYECTBO YaCOB MO IPOrpamMme 68
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9 KJIACC

Ne | HammenoBanue pasnenoB u  TeM KoimdyecTBO|IJIEKTPOHHbIE

11/l | IPOrpaMMBbI 4acoB o0pa3oBaTe/ibHbIE pecypcChl

1.1. |[loBroperne wu yriyOneHUe 3HAHHUN 4 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 https://resh.edu.ru/subject/29/9
XMMHUYECKHX PeaKIni /

1.3. | DaekTponuTHyecKas JMCCOIMALIHSL. 8 https://resh.edu.ru/subject/29/9/
XUMHYECKHE PEaKIIUH B pPACTBOPax

Hroro mo pazneny 16

2.1.|O0mass  XapakTepUCTHKA XHUMHYECKHX 4 https://resh.edu.ru/subject/29/9/
anemeHTOB VIIA-rpymmsl. I'anoreHst

2.2.|O0masi XapakTepUCTUKa XUMHYCCKUX 5 https://resh.edu.ru/subject/29/9/
snemeHToB VIA-rpynnel. Cepa u €€
COCTMHEHUS

2.3.|O0miass  xapakTepUCTHKA XHUMHYCCKHX 7 https://resh.edu.ru/subject/29/9
aneMeHToB VA-Tpynmbl. A30T, docdop u /
UX COCTUHEHUS

2.4.|O0mmas XapakTepUCTHKA XHUMHYCCKHX 7 https://resh.edu.ru/subject/29/9/
DJIEMEHTOB IVA-rpynmsr.
Vriiepos ¥ KpEMHUH U UX COEIMHEHMSI

Hroro o pazneny 23

3.1. | Obmmue cBOiCTBa METAIIOB 4 https://resh.edu.ru/subject/29/9/

3.2. | BaxxHeire MeTauTbl U UX COSAMHEHUS 15 https://resh.edu.ru/subject/29/9

Hroro o pazneny: 19

4.1.|BemectBa W Marepuaibl B OKU3HH 3 https://resh.edu.ru/subject/29/9
JeoBeKa

Hroro 1o pasneny: 3

PezepBHOE Bpemst 7

OBIIEE KOJIMYECTBO YACOB IIO 68

[TPO'PAMME
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