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COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBonayajbHbIC XUMHYECKHE IOHATHS

IIpenmer xumuun. Ponp XumMuM B JKU3HM ueloBeKa. Tena M BemecTBa. (DU3MUYECKHE CBOMCTBAa BEIIECTB.
ArperatHoe cocrosHHe BemiecTB. IIoHSATHE O MeTOJax IO3HAHMA B XUMHM. XUMHSA B CHCTeM€ HayK. UmucTble
BemecTBa U cmecu. CriocoOb! pa3zeneHust CMecen.

ATOMBI H MOJICKYJIBI. Xumnueckue 3yeMeHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB. HpOCTI)Ie N CJIIOXKHBIC
BelecTBa. ATOMHO-MOJIEKYISIPHOE YYEHHE.

Xumuyeckas (opmyna. BaJeHTHOCTh aTOMOB XMMHMYECKUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHas aToMHas Macca. OTHOCHTEIbHAs MOJIEKYsIpHas Macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

dusznueckne U XUMUUECKHE SIBICHUS. XUMUYSCKast peakuua n eé IIPU3HAKHU. 3aKkoH COXpaHCHUA MacCChbl BEIICCTB.
Xumudeckue ypaBHeHHs. Kitaccudukarust XHMIUeCKNX peakuid (COeqMHEHHMS, pa3JIoKEeHMs, 3aMEIIeHHs, 0OMEHa).

XUMHYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH MOCY/IO#, C NpaBWiaMH paboThl B J1aOOpaToOpuu U
mpuéMaMu 00pamieHus ¢ 1abopaTOpHBIM 00OPYAOBaHNEM; H3YUEHHE H OIMHCAHHE (PU3UICCKUX CBOIMCTB 00pas3IoB
HEOPraHWYeCKMX BEUIECTB; HaOIIO/NeHHWE (U3MYECKUX (TUIaBJICHUE BOCKA, TasHHUE JbJa, PacTHpaHHE caxapa B
CTYNIKE, KWIIEHHE WM KOHJCHCALMS BOJABI) M XUMHYECKHX (TOpPEHHE CBEYM, NMPOKATMBAHWE MEIHON INPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KUCIOTOW) SIBJICHWH, HAONIOJCHHWE W OINMCAaHHE NPU3HAKOB NMPOTEKAHUS XMUMHUYECKHX
peakiuii (pa3yioKeHne caxapa, B3aUMOJAEHCTBUE CEPHOI KHUCIIOTBHI C XJIOPHAOM OapHsi, pa3ioKeHHe THIPOKCHIA
menu(Il) mpu HarpeBaHuy, B3auMoeiicTBIE xene3a ¢ pactBopoM conu Meau(lIl)); nzydenue criocoboB pasneneHus
cMmeceil (C NOMOWIIBIO MarHurta, (UIBTPOBAHME, BBITAPUBAHHE, JAUCTWILLILUS, Xpomartorpadwus), MpoBeNCHUE
OYHCTKY TIOBApEHHOW COJIM; HAOMIOJICHNE U ONMCAHUE PE3YNNBTAaTOB MPOBEACHUS OIBITA, MITIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMsI MacChl; CO3/IaHHE MOJIENICi MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxHeiimue npeAcTaBUTeIN HEOPraHUYECKHUX BelllecTB

Bozayx — cMecs razos. CocrtaB Bo3zayxa. Kucnopon — anemeHT u npocroe BemiectBo. Haxoxaenue kucnopona
B npupoJie, Gu3nueckue 1 XMMUIeckue cBoicTBa (peakiuu ropenus). Okcunsl. [Ipumenenue kuciopoaa. CrocoOst
MIOJIy9eHHsI KUCIIOpoJa B JabOpaTOpuu M IPOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H —
QUIOTPOITHASE MOAN(HKALIUS KHCIOPOIA.

TennoBoit 3pdexT XuMUIECKOH peaknny, TEPMOXUMHUCCKAE YPaBHEHHS, 9K30- M SHAOTEPMHUUCCKHE PEAKIHH.
TommBo: yrosbs 1 MeTaH. 3arps3HEeHHE BO3/yXa, YCHIICHNE TapHUKOBOTO 3((eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT m mpocrtoe BemiecTBo. HaxoxzneHne Bozopoja B MpHpoJe, (U3NIECKHE U XMUMHYECKHE
CBOHCTBa, MPUMEHEHHE, CIIOCOOBI MomydeHus. KuciaoTsl u conu.

KommuectBo BemectBa. Mousib. MomsipHast macca. 3akoH ABoraapo. MousspHblii 00bEM Ta30B. Pacué€Tthl 1o
XMUMHUYECKHM yPaBHEHHSM.

®dusnueckue cBoicTBa BoAbl. Boaa xak pactBoputeinb. PacTBopbl. HachlllieHHBIE U HEHACBILICHHBIE PACTBOPSL.
PacTBOpHMOCTH BemiecTB B Boje.MaccoBast 10JIs BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOHCTBA BOABl. OCHOBaHUS.
Ponp pacTBOpoB B mpupoAe U B XKHU3HHU 4eroBeka. KpyroBopoT BoAbl B IpUpoAe. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 04YNCTKA IPUPOIHBIX BOJI.

Knaccugpukarmmst Heopranmuecknx coenuHeHuit. Okxcumesl. Kiaccupukamuss OKCHIOB: coyieoOpa3yromime
(OCHOBHBIC, KHUCIOTHBIC, am(OTEpHbIC) M Hecojeobpasyromue. HoMmeHkaarypa OKCHAOB (MEKIyHApOIHAS U
TpuBHanbHas). Gusnueckne u XMMUUecKre cBoicTBa okcuaoB. [loxydenne okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMH: IIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HoOMEHKiIaTypa OCHOBaHMMH
(MexxayHapoaHas U TpuBHaNbHas). Ouzndeckne M XUMUYeCKHe CBOWCTBA OCHOBaHMH. [lorydeHre 0CHOBaHUH.

Kucnotsl. Kinaccudukanus kucinor. HomeHnknarypa KHCIOT (MeXIyHapoaHas M TpHBHanbHast). dusnyeckue u
XUMHUUYECKHE CBOMCTBA KUCHOT. Pag aktuBHOcTH MeTtaiuioB H. H. bekeroa. Ilonydyenue kucior.

Comn. HomeHkaTypa coneil (MexIyHapoaHas UM TpUBHaibHas). PU3NYecKHe W XMMHUYECKHE CBOMCTBa COJICH.
Ilonyuenue coneit.

I'eHeTnueckast cBA3b MEXy KIacCaMH HEOPraHUYECKUX COCUHEHUI.

XUMHUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE OIIpelesICHHE COJepXaHHUA KHUCIOpOoJa B BO3JAyXe; IOIydeHHeE,
cobupaHue, paclo3HaBaHNE M H3ydCHHE CBOMCTB KHCIOpOJa; HAOMIOEHWE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM ¥ YCJIOBHSI BOHHMKHOBEHUSI M TIPEKpalleHus TopeHus (Tokapa); 03HaKOMJICHUE ¢ 00pa3iiaMH OKCHJIOB
U OIHCAaHHE HMX CBOWCTB; IOJy4eHHE, COOMpaHME, PACHO3HABAaHWE M HM3YYCHHE CBOMCTB BOJOpOna (rOpeHHe);
B3anmozeicTeue Bogopoga ¢ okcupoMm Meau(Il) (Bo3MOXHO HCHOJIB30BaHME BHIEOMATEPHAIOB); HaOJIOIEHHE
00pa3IoB BeLIECTB KOJMYECTBOM | MOJIb; HCCIIEAOBaHHWE OCOOEHHOCTEH pPacTBOPEHMs BEUIECTB C Pa3IMYHON
PacTBOPHMOCTBIO; TPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHON MaccOBOM J0JIell PAacTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHE BOJBI C METaJUIaMHM (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE BHJIEOMATEPHAJIOB);
OTIpeJieTICHHUE PACTBOPOB KHUCIIOT U IIENIOUYEH C TIOMOIIBI0 HHANKATOPOB; HCCIEIOBAHNE 00Pa3OB HEOPTaHMIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJEHHE M3MEHEHUs] OKPacKd WHIMKATOPOB B PacTBOpax KHUCIOT M IIEJ0Yei;
n3ydeHue B3amMmoneiictBus okcuma memu(Il) ¢ pacTBopoM CepHON KHCIOTHI, KHCIOT C METaJUIaMH, PEeaKIui



HEUTpaIN3aluy; I0Ty4eHHe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJIH;
pelleHre SKCIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BaykHeHIue Kiraccbl HEOPraHUYECKUX COCIHHEHUI.

Ilepnonnueckuii 3axon u Ilepuonuyeckas cucrema xummudeckux 31emMenToB JI. U. Mengeneesa. Ctpoenue
aToMOB. XUMHYecKas cBA3b. OKHMCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIINU

[TepBble TONBITKM KiIacCHDUKALMM XUMHYECKUX ODJIEMEHTOB. [lOHATHE O TIpyHImax CXOAHBIX BIIEMEHTOB
(IIemoyHBle W IIENOYHO3EMETbHbIE META/UIbI, TaJIOTeHbI, WHEPTHBIE Ta3bl). ODJIEMEHTH, KOTOpBIE 00pa3yroT
am(oTepHbIe OKCUJIBI ¥ THIPOKCUIBL.

Ilepuomuueckuii  3akoH.  Ilepuonmyeckas  cucremMa  xumuueckux  snemeHtoB  JI. M. Menneneesa.
Kopotkonepnognass w anmaHONEpuomHas ¢GopMbl [lepnoauyeckoil CHCTEMBI XHMHYECKHX 3JIeMEeHTOB /.
H. Menpeneesa. llepuoast u rpynmnsl. @U3MYeCKUl CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U IPYIIIbI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3otomsl. DnexkTpoHsl. CTpoEeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xuMuyeckux smeMeHToB Ilepuoamueckoii cucremsl Jl. . MenaeneeBa. XapakTepuCTHKa XHMHUYIECKOTO
3JIEMEHTA MO ero nosoxkeHuto B [lepunonnueckoii cucreme J. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajlyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAIIMUECKUX M HEMETaJTMYECKHX
CBOWCTB IO TpynmaM u mnepuoiaM. 3Hauenue [lepmoandeckoro 3akoHa u Ileprogumueckoll CHCTEMBI XHMHUYECKAX
3JIEMEHTOB Ul pa3BUTUS HAyKU U npakTuku. J. M. MeHneneeB — yu€Hbll U IpaXKIaHUH.

Xumndeckas: cBsi3b. KoBanieHTHas (MOJSIpHAas M HEMOJSIPHAs) CBS3b. ODIEKTPOOTPHUIATEIHHOCT XUMHUYECKHUX
aneMeHTOB. MloHHas CBA3b.

Crenenp oxucnenusa. OKHCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. 1Iporeccsl OKUCIEHHsSI 1 BOCCTAHOBIICHHUS.
OxucnuTenu 1 BOCCTAaHOBUTEIH.

XUMUYECKUH OKCIEPHUMEHT: H3ydeHHe OOpa3lloB BEUIECTB METAJIOB M HEMETAJUIOB; B3aUMOJACHCTBHE
THAPOKCHIA LHMHKA C pacTBOPaMU KHCIOT M MIENIOYEH; MPOBEICHHE ONBITOB, HIUIIOCTPHUPYIOMIMX HMPHMEpPHI
OKHUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEakIiil (TopeHNe, peakliuy pa3ioKeHus, COeTUHECHNU).

MesknpeaMeTHbIE CBA3H

Peanmzanust MeXIIpeAMETHBIX CBSA3EH NMPH U3yYEHHHM XMMHH B 8 Kilacce OCYIIECTBILSIETCS Yepe3 HCIOIb30BaHNe
Kak OOIIUX €CTECTBEHHO-HAYYHbIX MTOHATHH, TaK U MOHATHH, ABIIFOLINXCSA CUCTEMHBIMHU ATl OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmmue ecTeCTBEHHO-HAy4YHbIE TIOHATHS: Hay4yHbIH (akT, THIIOTe3a, TEOpHs, 3aKOH, aHalM3, CHHTE3,
Kaccu(uKanys, MepruoIMIHOCTb, HAOIIOCHUE, SKCIIEPUMEHT, MOACINPOBAHNE, U3MEPEHHUE, MOJICTb, SIBIICHHE.

®uzuka: mMatepus, aToM, JIEKTPOH, NIPOTOH, HEHTPOH, MOH, HYKIHUJ, U30TOIMbI, PaJldOAKTHBHOCTh, MOJIEKYJa,
UIEKTPUUECKUAN 3apsifl, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (pU3NYECKHE BEIWUHHBI,
€IMHUIIBI U3MEPEHHsI, KOCMOC, IUIaHeThl, 3BE€3bl, CoHIIE.

buonorus: ¢porocunTes, ApixaHue, Ouochepa.

I'eorpadust: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TTIOPOJBI, ITOJIE3HBIE HCKOIIAEMbIE, TOTUIMBO, BOJHBIE

pecypcsl.

9 KJIACC

BemecTBO M XUMHYecKas peakus

[epnommuecknit 3akoH. Ilepmommueckas cucrema xmmudeckux odieMeHTOB J[. . MenneneeBa. Crtpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB XMMHMYECKHUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalus, KalbLUs
U UX COCJJMHEHUH B COOTBETCTBHUH C TIOJNIOKEHUEM DIIEMEHTOB B Ileproindeckoil CUCTEME U CTPOEHHEM MX aTOMOB.

CrpoeHne BemecTBa: BHIAbl XUMHUYECKOW CBSI3U. THUINBI KPUCTANIMYECKUX PEMIETOK, 3aBHCUMOCTb CBOICTB
BELIECTBA OT TUIA KPUCTAIINYECKON PEIUIETKU U BUJIA XUMUYECKOM CBSI3U.

Kiaccuukanns 1 HOMEHKIATypa HEOPTaHMYECKUX BELIECTB (MEXIyHapOJHAs W TPUBHAIbHAs). XUMUYECKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3lIMYHBIM KjaccaM HEOPraHHYeCKUX COEJUHEHUM, TeHeTHuecKas CBS3b
HEOPraHUYECKUX BEIIECTB.

Kiaccudukanmss XuMUYECKHX pEaklUid MO pa3MYHBIM IpHU3HaKaM (II0 YMCIY M COCTaBy YYacTBYIOIIUX B
pEaKIy BEIIECTB, MO TEIIOBOMY 3(Q(EKTy, 0 M3MEHEHHUIO CTCIEHEH OKHCICHUS XUMHUYECKHUX JJIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHIO KaTaIu3aTopa). DK30- U SHAOTEPMUYECKHE PEaKIni, TePMOXUMHUYECCKUE YPaBHEHHUS.

[MTonsiTHe 0 cKOpOoCTH XMMUYecKoW peakuuu. [ToHsTHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHYECKUX PEaKIHSX.
[ToHsATHE O TOMOTEHHBIX M F€TEPOreHHBIX peakuusax. IIoHATHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BAUAIONINE
Ha CKOPOCTh XMMHUYECKON PEaKIUK U TOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCINTENFHO-BOCCTAHOBUTENIBHBIC  PEAKIMM, JIEKTPOHHBIH OalaHC  OKHCIMTENHLHO-BOCCTAaHOBHTEIBHOM
peaxkiuu. CocTaBleHHE YpaBHEHUI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUM C HCHOJIb30BaHHEM METoja
3IIEKTPOHHOTO OayaHca.

Teopus 2MEKTPOIUTHUYECKON AUCCOLUALMH. DIEKTPOJUTH U HE- AIEKTpoJuThl. KaTHoHBI, aHHMOHBI. MexaHu3m
JMCCOLMALIMK BEIIECTB C Pa3IMuHBIMHM BHJAMH XMMHUuUecKoi cBsi3u. CreneHp nucconuanuu. CUbHbIE U ciadble
SIEKTPOIIUTEHI.

Peakunu noHHOrO 0OMeHa. YCIIOBUS ITPOTEKaHHs peakluii HOHHOTO 0OMeHa, MOJHBIe U COKPAIEHHbIC HOHHBIE
ypaBHeHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBAHHU M COJIeHl B CBETE€ NPEACTABICHUH 00 AIIEKTPOIUTHIECKON
qucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [ToHsTHE O ruApOaN3e coneil.



XUMHYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C MOAEIAMHU KPHCTAUIMYECKUX PEIIETOK HEOPraHWIECKUX BELIECTB
— METANIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpHZA HATpHs); HCCIEAOBaHUC
3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuud OT BO3JCHCTBHUS pa3iUuYHbIX (AKTOPOB; HCCIIETOBaHUE
JIEKTPONIPOBOJHOCTH PACTBOPOB BEUIECTB, IIPOIEcCa AWUCCOLMAIMM KHCJIOT, MIeTodeil M coieill (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPUAJIOB); MPOBE/ICHHE OIBITOB, WUIIOCTPUPYIOUIMX NPU3HAKA TMPOTEKAHHs peaKuuil
HOHHOTO oOMeHa (oOpa3zoBaHME OcajKa, BBIJCIICHHE Ta3a, 0oOpa3oBaHHE BOJBI); OMBITOB, HIUTIOCTPHPYIOIINX
MIPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid (TOpeHue, peakluyd pasiIoKeHHs, COCIMHEHHs);
pacrio3HaBaHWe HEOPraHWYEeCKHMX BEUIECTB C TIOMOINBI0 KAYECTBEHHBIX pEakIMii Ha HWOHBI; pelleHue
9KCTIEPUMEHTAIBHBIX 3a/1ad.

HemeTtaibl 1 MX coeqnHeHUsI

OO0mas xapakrtepucTuka ramoreHoB. OCOOCHHOCTH CTPOEHHWS aTOMOB, XapaKTEPHBIC CTENEHH OKHCIICHHUS.
Crpoenue u Qu3NYecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHUYECKHE CBOWCTBA Ha IPUMEpE XJopa
(B3amMoJelicTBHE C MeETaJUlaMH, HEMeTalaMu, Inenodamu). XiyopoBogopon. CousisiHas KHCIOTA, XMUMHUYECKHE
CBOHCTBa, IOJydeHHe, NpuMeHeHue. JleficTBhe xyiopa M XJIOPOBOJOPOJA HA OpPraHM3M YeJNOBeKa. Baxueimne
XJIOPUBI U UX HAXOXKICHUE B IIPUPOLIE.

OO0mas xapakrepuctuka 3m1eMeHTOB VIA-Tpynmbl. OcoOSHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTETCHU
OKHCIICHHSL.

Crpoenne u (pusnueckue CBOWCTBA MPOCTHIX BEIIECTB — KHCJIOPOAA U CEpbl. AJUIOTPONHBIE MOAM(DHUKALNT
KHCJIOpOJia M cepbl. XUMUYECKHE CBOicTBa cepbl. CepoBOOPO, CTpPOEHHE, (PU3NUECKHE U XUMHUYECKHE CBONCTBA.
Oxcunpl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KHCIOTa, (GU3MUecKue U XUMHUYECKHe CBOMCTBA
(obumme kak mpencTaBHTENs Kiacca KUCIOT M crenuuueckne). XUMHUYECKHE pPEaKlHH, JeXallue B OCHOBE
NPOMBINUIEHHOTO crocoba MojyueHHs cepHoil kucnoTel. [IpuMenenue. Cony CepHON KMCIIOTBHI, KaueCTBEHHas
peaknust Ha cynbdar-non. HaxoxneHume cepbl M e€ COSIMHEHMH B TpHpoAe. XHWMHUYECKOE 3arps3HEHHE
OKpYKaloIeil cpelpl COeTMHEHUSIMHU Cepbl (KUCIOTHBIE NOXIIH, 3arpsi3HEHHE BO3/lyXa U BOJAOEMOB), CIIOCOOBI €ro
MIPEAOTBPAICHUSL.

OOmast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOCHHUSI aTOMOB, XapaKTEpHBIE CTEICHH
OKHCIICHHS.

A30T, pacrpocTpaHeHHE B NpHUpoje, (HU3NUEeCKHe M XMMHUYecKHe cBoiictBa. KpyroBopor a3ora B mpupoe.
AmMuax, ero Gpu3n4YecKrue U XMMUYECKHE CBOMCTBA, MoiiyueHrne U npumeHenne. Cojan aMMOHUsI, X (QU3NYECKUe U
XMMHYECKHE CBOWCTBA, MpMEHeHne. KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THast KUCIIOTa, €€ TOoIydeHue,
¢usnyeckue W XUMUYECKAC CBOMCTBa (0OIIME Kak MPEACTABUTEsS Kiacca KUCIOT M CHelu(pHUCCKUE).
Hcnonp3oBaHne HUTPATOB M COJNEH aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YHOOpeHHA. XUMHUYECKOe 3arps3HEHUE
OKpYKaloIei cpebl COSMHEHNUIMHE a30Ta (KUCIOTHBIE JOKH, 3arps3HEHNE BO3/1yXa, TIOYBbI U BOJIOEMOB).

®docdop, amnorponnsie Moaudukaiu Gochopa, pusnyeckue u xumudeckue croiictsa. Oxcun dpocdopa(V) u
¢dochopHas KuciIoTa, PU3NIECKHE W XMMUYECKHE CBOWCTBA, moirydeHue. lMcmonb3oBanue (ochaToB B KauecTse
MUHEPAIBHBIX YIOOPCHUH.

OOmas xapaktepucThka >1eMeHTOB [VA-Tpynmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHbBIE CTCIICHH
OKHCIICHHSL.

Yraepos, annoTponHble MOAW(HUKALNY, PACTIPOCTPAHEHHE B MPHPOAE, (PU3MUECKNE M XMMHUYECKHE CBOMCTBA.
Ancopbuust. Kpyrosopor yriiepona B mpupoje. OKCHasl yriaepoaa, WX (HU3MYeCKHe W XHMMHUYECKHE CBOHCTBA,
JCHUCTBHE HA XXMBbIE OPraHU3MBI, MOIydEHHE M MPUMEHEHUE. DKOIOTHUECKHE MPOOIEMBI, CBA3aHHBIE C OKCHIOM
yriepona(IV); runoresa rio6anbHOTO MOTEIUICHNS KIIMMaTa; ITApHUKOBBIN 3P deKkT. YrompHas KHCIOTa U €€ COMH,
ux q)HSH‘IeCKI/Ie 1 XUMHYCCKHUEC CBOﬁCTBa, TMOJYYCHUE U IIPUMEHCHUE. KauecTBennas pCakuusa Ha Kap6OHaT-I/IOHI)I.
Hcnone3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH M CETLCKOM XO35ICTBE.

[TepBoHavanpHBIE TTOHATUS 00 OPraHWYECKUX BEIECTBAaX KaK O COCAMHEHUSX yriiepoja (MeTaH, STaH, STHJICH,
alleTHJICH, 3TaHOJI, TIMLEPHUH, YKCYCHas KucioTa). MIX cocTaB m XxuMudeckoe ctpoeHue. [lonarue o 6Guosornuecku
Ba)XHBIX BEIECTBAX: XXHMpax, OellkaxX, yriieBoJax — M HMX POJM B JKU3HM UeloBeKa. MaTepHanbHOE €IUHCTBO
OPraHn4Y€CKUX U HECOPraHNM4CCKux COGﬂHHeHHﬁ.

Kpemuuii, ero ¢usuyeckne W XMMHYECKHE CBOWCTBA, MOJydeHHE M IpuMeHeHHe. CoeluHEeHUs KpeMHHS B
npupoze. O6ue npenacrasienus o6 okcuae kpemMuusa(IV) u xpemuneBoit kucnore. CHIMKAThI, UX HCHOJIB30BaHUE
B OBITY, MEMIIMHE, TIPOMBIIIJICHHOCTH. BaxkHel e cTponTenbHbIE MaTepHalbl: KepaMuKa, CTEKIIO0, IIEMEHT, OETOH,
xene300etoH. [TpoGiiemMbl 6€3011aCHOTO MCII0JIb30BaHHS CTPOUTEIBHBIX MaTEPUAIOB B TOBCEAHEBHOM KHU3HU.

XUMUYECKUH SKCHEPUMEHT: HW3y4eHHE OOpa3llOB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISHON KHCIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX pPEaKIWid Ha XJIOPHA-MOHbI M HaONIOAeHHE NPU3HAKOB MX IPOTEKAHUS; OIIBITHI,
oTpaxaromue (QU3NYECKHe M XUMHYECKHUE CBOWCTBA TAJIOTCHOB M HMX COEAMHEHHUH (BO3MOXKHO HCIIOJIb30BAHHUE
BHICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3IaMu XJIOPUAOB (TaJOTCHH/IOB); O3HAKOMIICHHE ¢ 00pasliaMu cepsl U eé
COeIMHEHUsIMU (BO3MOYKHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB); HAOIIOJCHUE Mpoliecca O0YIIIMBaHUs caxapa I1oj
JIeCTBHEM KOHILIEHTPUPOBAHHOW CEpPHOI KHCIOTHI, W3y4eHHE XUMHUYECKHMX CBOMCTB pa30aBIeHHON CcepHOU
KHCJIOTBI, IPOBEJICHWE KAueCTBEHHOW peakuuu Ha CcynbhaT-uoH M HaOJIOJCHWE TpH3HAKa €€ NPOTEKaHHMS;
O3HaKOMJICHHE C (U3NYECKUMH CBOMCTBaMH a30Ta, (ocopa M HX COCTUHEHHH (BO3MOXKHO HCIIOJIB30BaHHE
BHJIEOMAaTepHAJIOB), 00pa3aMu a30THBIX M (GOCPOpPHBIX YIOOpEHHH; MojydyeHHe, coOupaHue, pacrio3HaBaHHE U
U3y4eHHe CBOMCTB aMMHaKa; MPOBEJCHNE KaueCTBEHHBIX PEaKlUii HA MOH aMMOHHS M (Goc(aT-HOH U H3ydeHHE
MIPU3HAKOB HX TPOTEKAHUS, B3aWMOJCHCTBHE KOHICHTPUPOBAHHON a30THOM KHCIOTHI C MeIbi0 (BO3MOXKHO



HCIOJIF30BAHNE BHCOMATEPHAIIOB); H3y4eHHE MOJIENEH KPUCTAJUIMIECKUX PEemETOK anMasa, rpadura, Gymiepena;
O03HAKOMJICHHE C TIPOILIECCOM anCcOpOIH PACTBOPEHHBIX BEHIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOHCTBOM
NPOTHBOTa3a; MOJyYCHUE, COOHMpaHHWe, PACIO3HABAHHE W H3YUCHHE CBOMCTB YIJIGKHCIOTO Ta3a; MPOBEICHHE
Ka4yeCTBEHHBIX PEeakIHid Ha KapOOHAT- M CHIMKAT-HOHBI U U3yYeHHE NMPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKIMECH CHIMKATHOW TPOMBIIUICHHOCTH, PEIICHHE JKCICPUMCHTANBHBIX 3alad 1o Teme «BaxHeimme
HEMETaJIJIbI U UX COCOAUHCHUS.

MeTaJIbl M UX COETHHEHHUS

O6u1a;1 XapaKTCpUCTUKA XUMUYCCKUX 3JIEMCHTOB — MCTAJIJIOB HA OCHOBAHUM UX IOJIOKCHUA B Hepnouﬂqecxoﬁ
cucreMe xummdecknx s1emeHToB [I. V1. MeHnneneeBa u crpoeHust aromoB. CTpoeHHe MeTauioB. Mertamumndeckas
CBS3b W METAIMYECKas KpUCTa/NIMYecKass pemérka. OJIEKTPOXUMHUYECKHH psJ HaMpsDKeHW METaslloB.
Ou3ndecKkue U XUMUYECKHEe CBOMCTBa MerayuioB. OOmiye crnocoObl MOMydeHHsT MeTawioB. [IoHsATHE 0 KOppo3uu
METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI X OT KOopposuu. CIUIaBeI (CTalb, YYyTyH, MIOPATIOMHHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenounsie Meramisl: nosioxkenue B Ilepuoamueckoil cucreme xumuueckux snemeHToB J[. M. Menneneesa;
CTpPOCHHE WX aTOMOB; HaxoxaAeHHe B mpupoje. dusnueckne M XUMHUUECKHE CBOWCTBA (Ha MpUMepe HATpUSI U
kamust). OKCUIBI M THAPOKCHIBI HATPHS U Kauusl. [I[prMeHeHre MeT0YHbIX METAIOB U UX COCIMHCHIH.

[I{enouHO3eMeNbHBIE METAUIBI MAarHUi M KalpUuil: mojoxeHue B llepuoanueckoil cucreMe XUMHUYECKHX
anemeHtoB J[. WM. MeHpaeneeBa; cTpoeHME HMX aTOMOB; HaxoXJAeHUE B npupone. PU3NYECKHE U XUMHUYECKHE
CBOWCTBA MarHus W KaJiblus. BaxkHellme COCTUHECHUS KaubIus (OKCHJ, THIPOKCHI, cONH). JKECTKOCTh BOJBI U
CrocoObI e€ ycTpaHeHus!.

Amomunuit: nonoxxenue B I[lepuoauueckoir cucreMe xumuueckux sneMmeHToB . . MenpneneeBa; crpoeHue
aToMa; HaXOXKJCHUE B MpHUpoae. OU3HUECKHEC U XUMUYECKHUE CBOMCTBA aTFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIA
Y THIPOKCH]IA ATTFOMITHUS.

XKenezo: nonoxxenue B [lepuonnyeckoil cucreme xumudeckux snemeHToB M. M. MenzaeneeBa; cTpoeHue aToMa,
HaxoXJeHne B npupoe. du3ndeckne 1 XUMUYECKHE CBOMCTBa xemne3a. OKcuapl, THAPOKCHIBI U conn xemne3a(ll) u
xkene3a(Ill), mx cocTaB, CBOMCTBA U OJTYYCHUE.

XUMHYECKHUil IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIUIABOB, MX (PU3NYECKHUMHU CBOWCTBAMH;
M3y4eHHE pe3yIbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO WCIIOJNE30BAaHHUE BHICOMATEPHANIOB), OCOOECHHOCTEH
B3aMMO/ICHCTBUS OKCHJIA KaJbIUs U HATPUS C BOJIOH (BO3MOKHO MCIIOJB30BaHUE BUICOMATEPUATIOB); UCCIIEIOBAaHUE
CBOMCTB KECTKOW BOJBI; MpoOIIecca TOPSHHS XKelle3a B KUCIOopoie (BO3ZMOXKHO HCIOJIB30BAHHE BHIICOMATEPHAIIOB);
MPU3HAKOB IMPOTEKaHHWA KAueCTBEHHBIX PEaKUMN Ha HMOHBI (MarHus, KajbIMs, aJIOMHHMA, LUHKa, xene3a(ll) u
xeme3a(lll), mean(Il)); HabmromeHNe W OmMMCaHWE TPOIECCOB OKPAINMBAHMS IIAMEHH HMOHAMH HATpUsS, Kalusi H
Kanbluss (BO3MOXKHO HCHOJIB30BAHUE BUJICOMATCPUANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCUIA
AIIOMHUHHA W THAPOKCHJA HHUHKA;, PCIICHUC OKCICPUMEHTAJBHBIX 3aJa4 IO TEME «Baxknenime MeTayibl U HUX
COCITITHECHUS.

XHMus ¥ OKpyxKamas cpeaa

HoBrle matepmansl W TeXHOJOTHH. BemiecTBa W Marepuanbl B MOBCEIHEBHOW JKU3HU 4YelIOBEKa. XHUMHUSI U
310poBhe. be3omacHoe UCoIb30BaHNE BEIIECTB M XUMUYECKUX peakiuid B ObITY. [lepBasi MOMOIIb IPHU XUMHYECKUX
o’Korax M oTpaBieHHUAX. OCHOBBI KOJOTHYECKON IpaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOMIeH Cpesl
(mpenenbHas nomyctuMasi KoHmeHTpais Beriects — [1JIK). Posb Xxumun B pelieHun 3K0I0THISCKUX TPOOIIEM.

[TpupogHBIe HICTOYHUKH YTIEBOAOPOIOB (YTroIb, MPUPOIHBINA ra3, He(Th), MPOAYKTHl HX MepepaboTKH, UX POJIb B
OBITY ¥ IPOMBIIIICHHOCTH.

XUMHUECKUN OSKCIEPUMEHT: HU3Yy4eHHE OOpaslloB MaTepuaiioB (CTEKJIO, CIJIaBbl METAJJIOB, IOJMMEPHBIE
MaTepHAaIIBI).

MesknpeaAMeTHbIE CBA3H

Peanmzarus MeXnpeaMeTHBIX CBS3€H NMPH M3YYEHUH XHMMHH B 9 KJTacCe OCYIIECTBIISICTCS Yepe3 MCIIOIb30BaHHUEe
KaK OOIINX €CTECTBCHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHATHUH, SBJSFOIIUXCSA CHCTEMHBIMHY JJTs OTACTHHBIX PEIMETOB
€CTCCTBCHHO-HAYYHOI'0 IHKJIA. PeanI/Baum{ MEKIIPEAMETHBIX CcBsI3eH npun MU3Yy4YCHHUU XUMHU B 9 KJ1acce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BAHNE KaK OOMIMX €CTeCTBEHHO-HAYIHBIX MOHATUH, TaK W TOHSATHH, SBIISIOMINXCS
CUCTEMHBIMU JJIA OTACIBHBIX MPECIAMETOB CCTCCTBECHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAyYHBIC TIIOHSATH: HAYYHBIM (DakT, THUIOTe3a, 3aKOH, TEOPHSA, aHalIW3, CHHTE3,
Kkiaccu(uKanus, MepUOANYHOCTh, HAONIOJCHHUE, IKCIICPUMEHT, MOJCIHUPOBAHUE, M3MEPCHHE, MOJCIb, SBICHUC,
MMAPHUKOBBINA (P (PeKT, TEXHOIOTHS, MaTEPUAIIEI.

®dusuka: Marepus, aToM, JJIEKTPOH, NMPOTOH, HEHTPOH, MOH, HYKIHUJ, U30TOIbI, PaIdO0AKTUBHOCTh, MOJICKYJA,
QNIEKTPUUECKUN 3apsifi, MPOBOJIHHMKHU, MOJYIPOBOIHHUKH, AUDJICKTPUKH, (POTO3IEMEHT, BEIIECTBO, TENO, O00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTbD, KPUCTAIUTHYECKas PEIIETKa, CIUTaBHI, (PU3NIecKre
BEJTMYMHBI, €TUHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3]1bI, COTHIIE.

Buomorus: QortocuHTes, npIxanme, Onocdepa, IKOCHCTEMa, MHHEPAJIbHBIE YIOOPEHUS, MHUKPOIIEMEHTEHI,
MaKpO3JIEMEHTHI, TUTATCIIBHBIC BEIICCTBA.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE NCKOTIAaeMbIe, TOIINBO, BOJTHBIE

pecypchl.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJ/IbTATbBI

Wzyuenne xumuu B 8-9 Kjacce HAMPABICHO HA JOCTIKCHHE OOYYAIONIMMHUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U
MIPEIMETHBIX PE3yAbTATOB OCBOCHHUS YUEOHOTO MpeIMeTa.

JIMHHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pPE3yAbTAaThl OCBOCHHUS MHPOrpaMMbl OCHOBHOIO OOIIEr0 0Opa3oBaHUSI JOCTUTAIOTCS B XOJE
o0y4eHHss XMMHHM B €IMHCTBE Y4eOHOH M BOCIHUTATENbHOW IesTenbHOCTH OpraHm3alud B COOTBETCTBHU C
TpaauIMOHHBIMU pOCCHﬁCKHMH COIMUOKYJIBTYPHBIMHU W JYXOBHO-HPABCTBCHHBIMHU IEHHOCTAMH, NPHUHATBIMU B
oOmmecTBe MpaBWJIaMd W HOPMaMH IIOBEJICHUS M CIIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHWS, CaMOpPa3BUTHS H
COLMAJIM3ALH O0YYarOIIXCSL.

JImyHOCTHBIE PE3YNBTATH OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHCIIE B YaCTH:

ITaTpuoTHyeckoro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OTCUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HAaCIEAHIO,
TTOHUMAaHUS 3HAYCHUSI XNMHUUYECKON HAyKH B XH3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIaJETh JOCTOBEPHOM
nHpOpMaIKeil 0 MepPeaoBBIX TOCTIKEHUSIX U OTKPBHITHAX MHUPOBOW M OT€YECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH
B HAayYHBIX 3HAHMAX 00 yCTPOHCTBE MUpPa U 0OIIECTBA;

I'paxnanckoro BocnutaHust

2) TpencTaBiEHWS O COIHMANBHBIX HOPMax M TNPaBWIaxX MEXKIMIHOCTHBIX OTHOUICHHH B KOJUICKTHBE,
KOMMYHUKaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHO-HMCCIIEN0BaTENbCKOH, TBOPYECKOW H
JpYr'uX BHUAAX JESITENbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW [ESTENLHOCTH IPHU BBINOIHEHUU
y4eOHBIX, MO3HABAaTENbHBIX 3aJlad, BBINOJIHEHHHM XUMHYECKHX OSKCIEPHMEHTOB, CO3JaHHH YYEOHBIX IPOEKTOB,
CTpEMJICHUA K B3aWMOIIOHUMAHWUIO W B3aMMOIIOMOIIXW B IIPOLECCE 3TOH yqe6H0171 JACATCIIBHOCTHU, T'OTOBHOCTHU
OILICHMBATh CBOE ITOBEJICHNE M TIOCTYIIKM CBOMX TOBAPHIIEH C TO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YyIETOM
0CO3HaHM MOCIEICTBUH NOCTYIKOB;

IleHHOCTH HAYYHOT 0 NO3HAHUSA

3) MHPOBO33pPEHYECKUX MPEACTABICHUH O BELIECTBE U XUMUUECKOH PEAKLIMH, COOTBETCTBYIOIUX COBPEMEHHOMY
YPOBHIO pa3BUTUA HAYKHM W COCTaBJIAIOIIUX OCHOBY [UIA IIOHMMaHHA CYIIHOCTH Haquoﬁ KapTUHBI MHPa;
MIPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3sBUTHS TNPHUPOIbI, B3aMMOCBS3SX YEIOBEKa C MPUPOIHOMN
Cpesioi, 0 pOJIM XMMHH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIPABICHHBIX Ha IOJIyYCHHWE HOBBIX 3HAHWI IO XMMHH, HEOOXOJUMBIX JUIS
00bsCHEHUs HAaOII0JAEMBIX TIPOLIECCOB U SIBJICHUIA;

5) mo3HaBaTenbHON, HH(POPMAIIIOHHON M YHTATENBCKOM KYIBTYPHl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIBHOM
paboTel ¢ y4eOHBIMM TEKCTaMM, CIIPABOYHOM JIMTEpaTypoi, JOCTYIHBIMH TEXHHYECKUMH CpEICTBAMH
“HGOPMAIIMOHHBIX TEXHOJIOT U

6) uHTEepeca K 0OYUCHHIO U MO3HAHMUIO, JTFOO03HATEIBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K caM0OOOpa30BaHUIO,
NPOCKTHON U HMCCIIEIOBATENILCKOM NEeSTeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHSI OOy4eHUs B
JaJbHEHNIIEeM;

@ opMHPOBAHUS KYJIbTYPHI 310POBbS

7) OCO3HaHMS IIEHHOCTU >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/0POBBIH
00pa3 )XKU3HHU, OCO3HAHMS MOCJIEACTBUN M HENPHSTHS BPEIHBIX NMPHUBBIUCK (YMOTPEOICHHS AIKOTOJIS, HAPKOTHUKOB,
KypeHHs1), HEOOXOAUMOCTH COOJIOJCHNS MPaBUJI OE30MACHOCTH NP OOpaIleHnd C XHMHYECKUMH BEIIeCTBAMH B
OBITY U peaJbHOM KN3HH;

TpynoBoro BocuTaHust

8) mHTEepeca K MpPaKTHUECKOMY H3y4deHHIO mpodeccumii M Tpyda pa3iIWIHOTO pOJa, YBaKCHHE K TPyAy H
pe3yapTaTaM TPYAOBOM AEATENBHOCTH, B TOM YHUCIIE HA OCHOBE NPHUMEHEHHs NPEAMETHBIX 3HAHUN MO0 XHUMUH,
OCO3HAHHOTO BbIOOpA MHAMUBHUIYAIbLHON TPAGKTOPUHU IPOJOIDKEHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIemHOW NpodeccHOHANbHON
JeATENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUI; TOTOBHOCTB aJallTHPOBATHCS B IPO(YECCHOHAIBHOM cpene;

IK0JI0rH4eCKOIr0 BOCIIUTAHUS

9) DKOJIOTMUECKH IIeNIeCO00pa3sHOTO OTHOIIEHUS K TPHUPOJE Kak WCTOUYHWKY JKM3HM Ha 3emiie, OCHOBE e€
CYIIECTBOBAaHMS, TIOHUMAHUS IIEHHOCTH 3[J0POBOTO M 0€30IacHOr0 0Opas3a >KU3HH, OTBETCTBCHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXHYECKOMY 3/J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJICHUS TIpaBuil O€3011acHOTO
MIOBEJICHUS ITpU paboTe ¢ BELIECTBAMU, a TAKXKE B CUTYALUSIX, YTPOKAIOIINX 3I0POBBIO U KH3HU JIFOZEH;

10) criocoOHOCTH MPUMEHSTH 3HAHUS, I0JIy4acMble IIPH MU3YyYEHHH XMMUH, JUIS PELIeHHUs 3aj1ad, CBS3aHHBIX C
OKpY)KaroIel MpUPOJHON Cpefoi, MOBBIIICHHUS YPOBHS 3KOJOTMYECKON KyJIbTYpPhl, OCO3HAHUS TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX TTPOOIIEM U IyTeH UX PEICHHS MOCPEACTBOM METOI0B XHMUH;

11) sKOMOTMYECKOTO MBIIUICHUS, YMEHUS DPYKOBOJCTBOBATbCS MM B IIO3HABATENbHOM, KOMMYHMKATUBHOW U
COLIMAJIbHON TIPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI



B cocraBe MeTanmpeqMETHBIX pE3yIbTaTOB BBIACNAIOT 3HAUYUMbIe AI1 (OPMUPOBAHUS MHPOBO33PEHUS
oOLIeHay4YHbIC TOHATHS (3aKOH, TEOpHs, NPUHLMI, T'MIIOTe3a, (aKT, CHCTEeMa, MPOLecC, IKCHEPHUMEHT W Jp.),
KOTOPBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeIMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHHMU W3 THX
npenMeToB (OPMHPOBATH IPENCTABICHUE O IENOCTHOM HAay4HOW KapTUHE MHpa, W yHHBEpCAIbHBIE y4eOHbIE
JercTBus  (HO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, DPErYJSITHBHBIE), KOTOpble oOecreunuBaroT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEIBHOMY IJIAHUPOBAHHUIO U OCYIIECTBICHHUIO YIEOHO NeITeIbHOCTH.

MeranpeaqMeTHble pe3ysbTaThl OCBOCHHS 00pa30BaTEIbHOW IPOrpaMMbl 10 XHMHH OTPaKAIOT OBIIAJICHUE
YHUBEPCAJIbHBIMHU ITO3HABATEIHHBIMU JIEHCTBUSIMH, B TOM YHCIIE:

Ba3oBbIMH 10rH4ecKHMU JACHCTBHAMHI

1) yMeHHeM HCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHHUS IMPU OCBOCHWHM 3HAHWIl: PacKpbIBATh CMBICIH
XUMHYECKHX NOHITHH (BBLICIATH UX XapaKTEPHBIC IPU3HAKHY, YCTaHABINBATh B3aUMOCBS3b C IPYTHMH MOHATHAIMH),
WCIIOJIb30BATh MOHATHS JUIl OOBSICHEHUS! OTICIBHBIX (DaKTOB W SBJICHUH; BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KJIacCU(HMKAINY XUMHUYECKHX BEIIECTB U XUMHYECKHX PEaKIMH; yCTaHABIHMBATh NPUYNHHO-CIICICTBEHHBIE CBS3H
MEXIy OOBEKTaMH HM3Yy4YCHHS; CTPOUTH JIOTHYCCKHE PacCy)KACHHs (MHIYKTHBHbIC, NCOYKTUBHBIC, [0 AHAIOTHH);
JIeTIaTh BHIBOJIBI U 3aKIIIOUCHHS;

2) yMeHHEM NPUMEHATh B INpoLecce IO3HAHHS IOHATHS (IIPEeIMETHbIE M MeTanpeAMETHbIE), CHMBOJINYSCKUE
(3HaKOBBIE) MOJIENM, HMCIOJb3YEMbIE B XMMUH, NPEOOPa3OBBIBATh LIMPOKO NMPUMEHSIEMbIE B XUMHH MOJIENIbHbIC
NIPE/ICTAaBICHUS] — XUMHYECKHH 3HAaK (CHMBOJI DJIEMEHTa), XUMH4ecKas (opMynaa M ypaBHEHHE XUMUYECKOH
peakIuy — MpU PElICHUN y9eOHO-TI03HABATENbHBIX 33/1a4; C YYETOM 3TUX MOJIETIBHBIX MPEJCTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKH H3y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHX
peakuuii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHYMHHO-CIEACTBEHHBIE CBS3M M INPOTHBOPEYMS B HM3Yy4aeMbIX
npoleccax M SBICHHSX; Ipe/ylaraTb KPUTEPHH JUIS BBISIBICHHS O3THX 3aKOHOMEPHOCTEH W NPOTUBOPEYMIA;
CaMOCTOSITENILHO BBIOMPaTh CHOCOO pelleHus y4eOHO#l 3amayn (CpaBHHBAaTh HECKOJBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee NOAXOAANINN C yIETOM CAMOCTOSITEIBHO BBIZICICHHBIX KPUTEPHER);

Ba3oBbIMH HccIe10BATEILCKUMH e CTBUSAMH

3) yMEHHEM HCIIOJIB30BaTh MIOCTABICHHBIC BONPOCHI B KayecTBE MHCTPYMEHTAa MO3HAHMS, a TaK)KE B KauyecTBE
OCHOBBI J7151 (GOPMHUPOBAHUS TUIIOTE3BI 110 IIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CY)KICHHH;

4) npuoOpeTeHUe ONbITa 10 IUIAHUPOBAHWIO, OPraHW3alMd M IMPOBEACHHIO YYCHHYECKHX JKCICPHMEHTOB:
yMeHHE HaOJIoAaTh 3a XOJOM IMIpOIecca, CaMOCTOSTENbHO IPOTHO3MPOBATh €ro pe3yiabraT, (HOpMyIHpOBATH
0000IIeHNS 1 BBIBOJBI 10 Pe3y/bTaTaM HPOBEAEHHOTO OIbITA, UCCIICNOBAHUS, COCTABIIATH OTYET O MPOJCITaHHON
pabore;

Paodoroii ¢ undopmaunmeii

5) yMmeHueM BBHIOMpATh, AHAIM3UPOBATHL M WHTEPIPETHPOBATh HMHGOPMALMIO Pa3IUYHBIX BUAOB U (opMm
MPEACTAaBICHUS, TOJY4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAay4dHO-TIOMYJSIpHAs JIUTEpaTrypa XHMHUYECKOTO
COJICpKaHMs, CIpaBOYHBIC MOCOOMS, pecypchl VHTepHeTa); KPUTHYECKH OLEHMBATh NPOTHBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM MIPUMEHSTH Pa3IMYHBIC METOIBI U 3aIIPOCHI TP MOUCKE B 0TOOpe HH(POPMALIMU U COOTBETCTBYIOIIUX
JIAHHBIX, HEOOXOAUMBIX UISl BHITIOJHEHHS Y4eOHBIX M O3HABATENbHBIX 33/1a4 OIPeeIEHHOr0 THIIA; IIpHoOpeTeHne
OIbITA B OONACTH MCHOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHHKATHBHBEIX TEXHOJIOTHH, OBIaJEeHHE KYJIbTypOi
AKTHBHOTO WCIIOJIb30BAaHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTENBHO BBIOMPATh ONTHMAIBHYIO (GopMy
IpeacTaBaeHUss MHGOpPManuM ¥ WUIIOCTPUPOBATh pelIaeMble 3aauyd HECIOKHBIMH CXeMaMH, IHarpaMMaMu,
Ipyrumu Gpopmamu rpaduKu ¥ UX KOMOHHAITUSMIL,

7) yMEHHEM HCIIOJIb30BaTh M AHAJIM3MPOBATh B IIpoliecce Y4eOHOW W HCCIIENOBATENILCKON JIeSITeIbHOCTH
nH(OPMAIHIO O BIMSHUM HPOMBIIUICHHOCTH, CEIBCKOTO XO35iCTBa M TPaHCIOPTa HAa COCTOSHHE OKPYXKAIOILEeH
TIPUPOHON CpeIpl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JeiiCTBUSIMH

8) yMeHueM 3ajaBaTh BONPOCHI (B XOJAE IMANOra W/WIM JUCKYCCHH) IO CYLIECTBY OOCYXIaeMOH TeMbl,
(OpMyYIHPOBATH CBOU MPEIIOKEHUS] OTHOCUTEIBHO BBINIOJIHEHHS TPEIUIOKEHHON 3a/1a4H;

9) mpuoOpeTeHNe ONbITa NPE3CHTALMN PE3YIbTATOB BBIIOJHCHUS XUMHYECKOTO dKCIEPUMEHTa (JIAD0OPATO PHOTO
OTIBITA, JTAOOPATOPHOM PabOTHI MO UCCIIEIOBAHHIO CBOIMCTB BELIECTB, yI€OHOTO POEKTA);

10) 3aMHTEpPECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH ITO3HABATEIHLHON M UCCIICIOBATEIBLCKOM AEATEIFHOCTH
IIPY PEIICHUH BO3HHUKAIOIIMX MPo0JIeM Ha OCHOBE y4€Ta OOIINX MHTEPECOB M COTJIACOBAHMS MO3ULHUI (00CYKACHHS,
OOMEH MHEHHSMH, «MO3TOBbIE IITYPMbI», KOOPAWHALMS COBMECTHBIX ACHCTBHH, ONpENENeHHE KPUTEPHEB IO
OLICHKE Ka4eCTBa BBHIIIOJIHEHHOW paboTHI U 1p.);

YHUBepCATBHBIMH PETryJISITUBHBIMH /1€ CTBUAMU

11) yMeHHEM CaMOCTOSTENBHO ONPENEIATh EIH NeATeIbHOCTH, INIAHUPOBaTh, OCYLIECTBIIATh, KOHTPOIHPOBATH
U TpU HEOOXOMUMOCTH KOPPEKTHPOBATh CBOKO [EATENILHOCTh, BBIOMpaTh HaubOosiee 3()(EKTHBHBIE CHOCOOBI
pelIeHnsl yaeOHbBIX M MO3HABATEIbHBIX 3a/lad, CAMOCTOSATEIBHO COCTABIATh WM KOPPEKTHPOBATH NPEIIOKEHHBIH
ITOPUTM JAEHCTBHUI ITpU BBHILIOJIHEHNUH 3aJaHUil ¢ YUETOM IOJIydYeHHs] HOBBIX 3HaHHH 00 M3y4aeMbIX 0ObEKTax —
BEILECTBAaX M PEAKLHUX; OLCHUBATh COOTBETCTBHUE ITOJIyYeHHOTO pe3ysIbTaTa 3asBICHHOM [elH;

12) yMeHneM UCIIONIb30BATh U aHATM3UPOBATh KOHTEKCTHI, TIpeIaracMble B YCIIOBUY 3aJaHUMH.

HPEIAMETHBIE PE3YJIBTATHBI



B cocraBe mpeaMETHBIX pPE3yJIbTaTOB IO OCBOCHUIO O00S3aTEIBHOTO COACPIKAHHUS, YCTAHOBJICHHOIO IaHHOU
TIpUMEpHO# pabodeil mporpaMMoH, BBEIACISIOT: OCBOCHHBIC OOYJaIOMIMMUCS HAyYHBIC 3HAHHS, YMEHUS H CIOCOOBI
JCHCTBUH, CICIU(PUUSCKHE UIT NPEAMETHOW 00MacTu «XUMHsS», BHUIBI ACATCIHHOCTH IO MOJYYCHHUIO HOBOTO
3HAHUS, €70 HHTEPIIPETAINH, TIPe0Opa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITHSIX.

[IpenmeTHbIC PEe3yIbTATHI OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS CICTYFOIIIX YMCHHIA:

8 KJIACC

1) packpvieamv cmblci OCHOBHBIX XMMHYECKUX IOHATHH: aTOM, MOJICKYJIa, XHMMHYECKHHA 3JIEMEHT, MPOCTOEe
BEILIECTBO, CJIO)KHOE BELIECTBO, CMECh (OHOPOHAs M HEOJHOPOJIHAsS), BaJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JII XMMHUYECKOTO 3JIEMEHTa B
COCIUHCHUH, MOHﬂprlf/lI O6’I)éM, OKCH/[, KUCJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPULIATCIIbBHOCTD, CTCIIEHb OKUCJICHUA,
XMMHUYECKasl peaknusi, KilaccuUKanus peakuid: peakuud COCIUMHEHHS, pPEaKIUH Ppa3JIOKEHUs, PpPEeaKnuu
3aMEIeHUs, peakud OOMeHa, 9K30- M SHAOTEPMHUYCCKHE PEaKLUH; TEIUIOBOW 3(QeKT peakuuu; sapo aroma,
NIEKTPOHHBIN CIIOW aToMa, aTOMHAas OpOWTal b, pPagWyc aToMa, XMMHYECKas CBsA3b, IOJSIPHAs W HETOJIIpHAas
KOBQJICHTHAsI CBSI3b, MOHHAs CBA3b, HOH, KaTHOH, AHWOH, DPAcTBOp, MaccoBas JOJIs BellecTBa (IIPOLEHTHAsS
KOHIICHTpALUs) B PaCTBOPE;

2) unmocmpupoéans B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHH (CM. I 1) M IPUMEHSTH 3TH HOHATUS [PH
OIIMCAHUHU BEUIECTB U UX NPEBPALLCHUN;

3) ucnonvzoeams XUMIUYECKYI0 CHMBOJIMKY ISl COCTaBICHHsT (OPMYJT BEIICCTB M YPABHCHHI XHMHYCCKHX
peakiuii;

4) onpedensimb BAJICHTHOCTh aTOMOB JJICMCHTOB B OMHAPHBIX COCAMHCHUSIX; CTCIICHb OKHMCICHHS JJIEMEHTOB B
OMHApHBIX COCIMHEHHMSX; NMPUHAUIC)KHOCTh BEIIECTB K ONPENeNEHHOMY Kilaccy COEIMHEHHUH 1o Qopmynam; BHUI
XMMHUYECKOH CBsI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUUECKUX COCIUHEHUSX;

5) packpvisamv  cmwicn llepuoanueckoro 3akona Jl. M. MeHzaeneeBa: JNEMOHCTPUPOBAThH ITOHUMAaHHUE
TIEPUOJMYECKON 3aBUCHMOCTH CBOMCTB XMMHUECKHX JJIEMEHTOB OT WX MojokeHusi B Ilepnommueckoii cucreme;
3aKOHOB COXPaHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO y4EHUs, 3aKOHa ABOTafpo;
OIIMCHIBATh U XapaKTepHU30BaTh Tabau4Hyro (opMmy Ileproandeckoll cuCTeMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTh
MOHATHSA «TJaBHas moxarpynmna (A-rpymma)» u «mobounas moarpymnmna (b-rpymma)y», Mansie i O0JbIIHE TTEPHOMIBI;
COOTHOCHUTH 0003HAa4YEHHsI, KOTOpbIe MMetoTesl B Tabmune «[lepnoauyeckas cucreMa XUMHYEeCKUX dnementos J1. U.
MeHﬂeneeBa» C YUCJIOBBIMHU XapaKTCPUCTUKAMH CTPOCHHUA aTOMOB XUMHUYCCKUX DJICMCHTOB (COCTaB " 3apsana saapa,
o011ee YrCIIo HNMEKTPOHOB U PACHPEICIICHNE UX O AJIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposams XUMUUECKHAE dIEMCHTbHI; HEOPTaHUUECKUE BEIIECCTBA; XUMHUCCKUE Peakiiu (10 YUCITy U
COCTaBy yYacTBYIOIIUX B PEAKIUHU BEIIECTB, IO TEIIIOBOMY 3 dekTy);

7) xapaxmepuzogamp (onucvieamy) oOIIEe XUMHUYECKHE CBOMCTBA BEIIECTB PA3IHMYHBIX KJIACCOB, MOATBEPIKAAs
OIMUCaHUEC NMpUMEpaMn MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

8) mpoenozuposamv CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa; BO3MOXKHOCTH
IIPOTEKAHUS XUMHUUECKUX NIPEBPALLIEHUN B PA3JIMYHBIX YCIIOBHUSAX;

9) @biuuCAMb OTHOCUTEIBHYIO MOJIEKY/SIPHYIO M MOJSIPHYIO MAacChl BELIECTB; MACCOBYIO JOJIIO XHMHYECKOTO
aJIeMeHTa 1Mo (opMysie COeMHEHHS; MacCOBYIO JIOJII0 BELIECTBAa B PACTBOPE; IMPOBOIUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKON PEAKIINH;

10) npumernsmo OCHOBHBIC OIEPALMA MBICTUTENBHON NEATEIBHOCTH — aHAM3 M CHHTE3, CpaBHCHHE,
00001IeHNE, CHCTEMATH3aIMIO, KIACCU(UKAIINIO, BBISIBIICHHE NPUYNHHO-CICICTBEHHBIX CBSI3€H — AJISI U3y4CHUS
CBOMCTB BELIECTB M XUMHUYECKHUX PEaKIHii; eCTECTBEHHO-HAYYHbIE METO bl MO3HAHNS — HAOJIO/ICHNE, U3MEPEHHE,
MOJIEINPOBAHKE, SKCIIEPUMEHT (PEabHBIH U MBICIICHHBIN);

11) cneooséams paBWIIaM TIOJB30BAHUS XUMHUYECKONW MOCYIOH W JIaGOpPaTOPHBIM OOOPYIOBAaHHEM, a TaKKe
MpaBWJIaM OOpaleHus] C BEHIECTBAMH B COOTBETCTBHHM C WHCTPYKLIUSIMH 110 BBINOJHEHHIO Ja0OPaTOPHBIX
XUMHYECKHX OMBITOB 10 IONYYCHHI0O W COOHMPAHHIO ra3000pa3HBIX BELIECTB (BOXOPOJa M KHCIOPO.A),
MIPUTOTOBJICHUIO PAacTBOPOB C OMNpEAENEHHOM MaccoBOi J0ell pacTBOPEHHOTO BEUIECTBA; IUIAHMPOBATbH M
MIPOBOANUTh XHUMHYECKHE SKCIEPUMEHTHI 110 PpACHO3HABAHMIO PACTBOPOB IIENOYEH M KHCIOT C ITOMOIIBIO
WH/MKATOPOB (JTakMyc, peHo(TaNIenH, METHIIOPAHXK | Jp.).

9 KJIACC

1) packpvieamv cmpicn OCHOBHBIX XUMHYECKHX ITOHSATHN: XUMUYSCKUI SIIEMEHT, aTOM, MOJICKYJa, HOH, KaTHOH,
aHHOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, JIEKTPOOTPHIATEIBHOCTh, CTENEHb OKHCICHHUS,
XMMHUYECKasl PEaKLUs, XUMUYECKas CBsI3b, TEIUIOBOW 3(GQEKT peakluH, MOJb, MOJSIPHBIH 00BEM, pPacTBOp;
QJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JICKTPOIMTUYECKasl AWCCOLMAIMs, PEaKUMH HOHHOrO OOMEHa, KaTaju3arop,
XMMHYECKOE paBHOBECUE, OOpaTHMbIE M HEOOpPaTUMBIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIHH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOINHsS, aM(pOTEPHOCTh, XUMHUECKasi CBSI3b
(xoBaneHTHAs,, MOHHAs, METAUTMYecKas), KPUCTAJUINYECKas peméTKa, KOPpPO3Hs METayioB, CIUIaBBI, CKOPOCTh
XUMHYECKOH peakuu, npenensHo nomycrumas konnentpanus (I11K) semectsa;

2) unnoCmMpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) M IPUMEHATH 3TH MOHATHS TPU
OTIMCaHUHM BEILECTB U UX MPEBPALICHUI;



3) ucnonbsoeamv XUMIUYECKYI0 CHMBOJIMKY TSI COCTAaBICHUsT (OPMYJT BEIISCTB M YPABHECHHI XHMHYECCKHX
peakuuii;

4) onpedensimp BANCHTHOCTh W CTENCHb OKHCICHHS XMMHYCCKHX O3JEMEHTOB B COCAMHEHHSX PAa3IUYHOTO
COCTaBa; NPUHAIICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIacCy COSIMHEHHUH 1Mo (opMynaM; BUI XUMHUYECKOH CBSI3H
(KoBayleHTHAasI, MOHHAsI, METAJUTMYECKasl) B HEOPraHUUECKUX COCAMHEHUSX; 3apsil HOHA 10 XMMUYECKoi Qopmyre;
XapakTep cpebl B BOJHBIX PACTBOpPaX HEOPTraHMYECKUX COCUHEHUH, TUIT KPUCTAIITNYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

5) packpwvieamev cmuica llepuoguueckoro 3akoHa . M. MenmeneeBa W JIEMOHCTPHPOBATh €ro MOHUMAaHUE:
OTIMCHIBATh W XapaKTEepHU30BaTh TabIM4HYy0 (opMy IleproandecKoil CHCTEMBbl XUMUYECKHX JIEMEHTOB: Pa3IndaTh
TIOHATHS «IJIaBHas moxarpymma (A-rpynna)» u «nobounas noarpynna (b-rpymnmna)», Manbsie U 0O0JIbIINE TIEPUOJIBL;
COOTHOCHUTH OO0O3HAYEHUs, KOTOPbIE HMMEIOTCS B MEPHOAWYECKONH TaONWIle, C YHCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHS aTOMOB XHMHUECKHX DJIEMEHTOB (COCTaB U 3apsi s/pa, o0IIee YUCII0 MIEKTPOHOB U paclpeiesieHue UX Mo
UIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAWHECHUH B
IIpeenax MajblX IEPHOAOB U INIaBHBIX MOATPYII C YYETOM CTPOEHHS X aTOMOB;

6) xraccuguyuposams XAMUIECKHAE dIEMECHTbI; HEOPTAaHUYECKUE BEIICCTBA; XMMHUCCKHE Peakiiu (10 YUCITy U
COCTaBY Y4YacCTBYIOIIMX B PEAKIUHM BEIIECTB, IO TEIIOBOMY 3(QeKTy, M0 H3MEHEHHIO CTEIeHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB);

7) xapaxmepuzogame (OTMCHIBATH) OOIHE W CHCHA(PUICCKUE XAMUYECKAE CBOMCTBA MPOCTBIX M CIOXHBIX
BEIIECTB, INOATBEP)KJas OINUCAHWE IPUMEpPaMH MOJICKYISAPHBIX W HMOHHBIX YPaBHEHHIH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIINii;

8) cocmaensme ypaBHEHHs DJICKTPOJUTHYESCKONW TUCCOLMAIIMM KHCIIOT, LIETOYeH U COJIeH; MOJHbBIE H
COKpalIEHHbIE YpaBHEHHUS! peaklHii MOHHOTO OOMEHa; ypaBHEHMs PEaKLUil, MOATBEPKIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOW CBSI3M MEKTy BEIIECTBAMH PA3INIHBIX KIIACCOB;

9) packpvisams  cyuwHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  MOCPENCTBOM  COCTABJICHHUS
JIEKTPOHHOTO OajlaHca 3THX PEeaKIii;

10) npoenozuposams CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH HPOTEKaHHS
XMMHUYECKUX MIPEBPAIIEHUH B Pa3JINYHBIX YCIOBHSAX;

11) ebruucnams OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MAacchl BELIECTB; MAacCOBYIO JIOJKO XUMHYECKOTO
aJIeMeHTa 1Mo (opMylie COeTMHEHHS; MACCOBYIO JIOJIIO BELIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI 110 YPaBHEHHIO
XMMHYECKOH peaKIum;

12) cnedoséams nipaBuiaM TOIB30BAHUS XHUMHUYECKOW MOCYIOH U JIaGOPaTOPHBIM OOOPYIOBAaHHEM, a TaKKe
IpaBwIaM OOpamIeHUsI C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSAMH II0 BBINOJHEHHIO J1a00OpaTOPHBIX
XMMHYECKHX OTIBITOB M0 HOIYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEHIECTB (aMMHaKa 1 yIIIEKHCIOTOo ras3a);

13) nposooums peakunm, TOATBEPXKIAIONIAEC KAUCCTBEHHBIH COCTaB pPA3JMYHBIX BEHICCTB: pACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpHI-, OpoMH[-, HOAWA-, KapOoHaT-, pocdat-, cniamkar-, cynb(ar-, THAPOKCUA-MOHBI, KATHOHBI
AMMOHMUA 1 NOHBI U3YUCHHBIX METAJUIOB, IIPUCYTCTBYIOUIWE B BOJAHBIX paCTBOpPax HCOPTaHUYCCKUX BCUICCTB,

14) npumensims OCHOBHBIC OICpaliinu MBICIIHTCIIbHOM ACATCIIBHOCTU — aHaJIM3 W CHUHTE3, CPAaBHCHHUC,
O606H1€HI/I€, CUCTEMATU3alUI0, BBIABJICHUC NPUINHHO-CICACTBCHHBIX CBsI3EH — JUI1 U3YYCHUSL CBOICTB BCHICCTB U
XUMHYCCKUX peaKumZ; €CTECTBEHHO-HAYYHBIC METOAbI IIO3HAHUA — Ha6J'I}OI[eHI/Ie, HU3MEPEHUE, MOACIINPOBAHUEC,

9KCTIEPUMEHT (pEaNbHBII U MBICIIEHHBIH).




TEMATHYECKOE INTAHUPOBAHHE

8 KIIACC
Ne /i Tema kypca Komuuec
TBO
4acoB
1. IlepBoHavaJIbHBIE XUMUYECKHE MTOHSATHS 20
2. Baxxneilmume npeactaBuTe I HEOPraHMUECKUX BEIIECTB 30
3. [lepuonnueckuii 3axkoH u Ilepuoguyeckasi cucteMa XUMHUYECKUX 15
anemenToB /[. 1. Menaeneesa.
Ctpoenne  atomMoB. XuMmuyeckas  CBs3b.  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU
4. PesepBHOE Bpemst 3
HTtoro: 68
9 KJIACC
Ne i/m Tema kypca Konunuec
TBO
4acoB
1. BemecTBo 1 XMMHUYECKHE PEAKIINH 17
2. HeMeTaiiel 1 UX cCOeIMHEHUS 24
MeTallIel ¥ X COCTUHEHUS 20
3. XuMHs U OKpy’Karolas cpesa 3
4. Pe3epBHOE Bpems 4
HTroro: 68




TemaTuueckoe NVIAHMPOBAHUE C YKA3AHHEM KOJNYECTBA YaCOB,
OTBOJUMBIX HA OCBOCHME KAKI0M TeMBbI

8 kiaacc
Ne n/mm Tema KonnuecTBo
4acoB
XumMus - BakHasi 00J1aCTh €CTECTBO3HAHUSA H S
HpaKTquCKOﬁ ACATCJIBbHOCTH Y€/JI0BCKA
1. Ilpenmer xumuun. Ponb XMMHUH B JKM3HU 4Y€JIOBEKa. XUMUSI B CUCTEME HayK. 1
MeTOI[BI IIO3HAHUS B XUMHH.
2. Tena u BemiecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperarHo€ COCTOSIHUE 1
BeniecTB. Yucteie BenrectBa U cMecu. CriocoObl pa3iefieHus cMecei.
3. ®usznueckue MW XHMHYECKue sBIeHWsA. [Ipu3Haku U ycrmoBus 1
MPOTEKAHUsI XUMUYECKUX PEaKLUU.
4. 3HAKOMCTBO C TIpaBUJIaMU 0€30MacHOCTH W mpuémMamMu paboOTH B 1
xuMu4eckor Jnaboparopuu. IIpaktuyeckas padora Ne 1. IlpaBmma
paboTel B Jabopatopu W TPHEMBI OOpamieHus ¢ JT1ab0paTOPHBIM
000pyI0BaHUEM.
5. IIpaktuueckas pabora Ne 2. PasneneHue cmeceit (Ha mpuMepe OYHMCTKH 1
NIOBapEeHHOH COJIN).
BemecTBa M XUMHYECKHE PEAKIHI 15
6. ATOMBI 1 MOJIEKYJIBI XMMHUYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI)
XUMUYECKHUX JIEMEHTOB
7. [IpocThie u cioxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE. 1
8. Xumnueckas popmyna. BareHTHOCTh aTOMOB XMMUYECKHX AJIEMEHTOB. 1
3aKOH MMOCTOSIHCTBA COCTABA BEIIECTB.
9. OtHocuTenbHast aToMHas Macca. OTHOCHUTENbHAS MOJIEKYIISIpHAs 1
Macca.
10. | MaccoBas A0Js1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH. 1
11. | ®usnueckre u XUMUICCKHE SBIICHHUS.
12. | Xumuueckas peakuus. [Ipu3Haku U ycIoBHs MPOTEKaHUS XUMUYECKUX 7
peaKuuid.
13. | Xumuueckue ypaBHEHHs. 3aKOH COXPAHEHHUSI MACChl BEIIECTB
14. | Tumbl XUMUYECKUX peaKnil (COSTMHEHNUS). 1
15. | Tumbl XUMHUYECKUX PEAKIUi (Pa3IOKEHUS). 1
16. | Tumbl XUMUYIECKUX PEAKITUH (3aMEIIICHN ). 1
17. | Tumbl XuMUYECKUX peakiuii (0OMeHa). 1
18. | M. B. JIoMOHOCOB — YUIEHBIN-DHIIUKIIOTIC/IHCT. 1
19. | Ypok 00o0meHns 1 cucTeMaTu3auy 3HaHUH. 1
20. | KoHTpoas u mpoBepka pe3yasTaTOB 00yUCHUSI. 1




21. | Bozayx. Kuciopon. Ilonsitne 06 okcuaax S

22. | Bo3gyx — cMmech raszoB. CocraB Bo3myxa. Kucimopomg — sieMeHT u 1
npoctoe BemecTBo. O30H — ajuIOTpoIHasi MOAM(UKALUSA KUCIOPOJA.
Haxoxnenue kucimopona B mnpupoje, (QU3NYECKHE M XUMHUYECKHE
CBOICTBa (pEaKIuy OKUCICHUS, TOPEHUE).

23. | YcnoBus BO3HMKHOBEHMS W THpekpamieHus ropeHus. Ilonstue 00 1
OKCHJIaX.

24. | CriocoObl MOTy4eHHUsT KUCIOPO/aa B JIAOOPATOPUH U MPOMBIIIJIEHHOCTH. 1
[Tpumenenue kucnopoaa. KpyroBopot Kuciiopo/ia B mpupoie.

25. | TerutoBoit  3ddekT  XMMHUYECKOHM  peakuuu,  TMOHSATHE O 1
TEPMOXUMHUYECKOM YPaBHEHHMH, 3K30- U SHIOTEPMHUUYECKHX pPEaKIUsX.
TomnuBo (HeTh, yTob U MeTaH). 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €ro
Mpea0TBpalleHus. YCWICHHEe TMapHUKOBOTO J3¢¢exTa, paspylieHne
030HOBOT'O CJIOSI.

26. | Ilpaktuueckas pabora No 3. [lomyueHue W coOMpaHHE KHCIOPONA, 1
V3yYEHHE €T0 CBOMCTB.

Boaopoa. IlonsiTue 0 KMCJIOTAX U COJIAX S5

27. | Bomopoa — sieMeHT W MpocToe BeliecTBo. HaxoxkaeHue B mpupone, 1
¢u3nveckre ¥ XMMHUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJICHCTBUS C
HEMETAJIJIaMH M OKCHAAMH METAJJIOB).

28. | Bomopox — snemeHT M mpocrtoe BeulecTBO. [IpuMeHeHHne M crocoObl 1
TIOJTy9CHUSI.

29. | IloHsATHE O KHCIIOTaX. 1

30. | Ilonsartue o comsix. 1

31. | IIpaktnueckass pabora Ne 4. Ilomyyenue u coOupaHue BOAOPOAA,
W3yYEHHE €r0 CBOICTB.

KoanyecTrBeHHbIE OTHOLIEHUSI B XMMUH 4

32. | KonmgecTo BemecTBa. Mosb. MossipHast Macca. 3aK0H ABOTaJIO. 1

33. | MonsipHbIil 00BEM Ta30B. 1

34. | Pacuétpl 1o XHMMHYECKMM YpaBHEHHUSM: 00bEMa, KOJIMYECTBA 1
BEIIECTBA raza IO €ro M3BECTHOMY KOJMYECTBY BEIIECTBAa WIIU
00BEMY.

35. | Pacu€Tel mo XUMHUYECKUM ypaBHEHUSIM: 0OBEMOB Ta30B 10 YPABHEHUIO 1
peakIMK Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOIIECHUI ra3oB.

Boaa. PactBopsl. [lousitue 00 ocCHOBaHUAX 7

36. | dusnyeckre CBOWCTBA BOABL. AHANU3 M CUHTE3 — METOABI M3Y4YEHUS 1
cocTaBa BOJABI. XMMHUYECKHE CBOMCTBA BOABI (PEAKIMU C METAJUIaMH,
OKCHJIaMH METAJUIOB M HEMETAJLIOB).

37. | CocraB ocHoBanwuii. [lonsiTie 00 MHAMKAaTOpaX. 1

38. | Boma kak pactBopuTtesb. PactBopbl. PacTBOpHMOCTD BemecTB B BOJIE. 1

39. | HacelmeHnHble 1 HEHACHIIIEHHBIC PacTBOPBI. MaccoBas 70151 BEIIecTBa 1
B pacTBOpE.

40. | Ponp pacTBOpPOB B MPHPOJIE U B KHU3HH YeJoBeKa. KpyroBopoT BobI B 1
npupone. 3arps3HeHHe TpUPOIHBIX BoA. OxpaHa U OYHCTKA
IPUPOIHBIX BOJI.

41. | IloBTopenue mo Teme: MaccoBasi J0Jisl BEIIECTBA B PaCTBOPE. 1

42. | llpaktnueckass pabora Ne 5. [TIpuroroBiieHHE pacTBOPOB C 1




onpeaeI€HHON MacCOBOM 0JIel PaCTBOPEHHOTO BEIIECTBA.

OcHoOBHBI€ KJIacChl HEOPraHMYECKHUX COeTMHEeHUMH 11

43. | Kiaccudukanysi HEOPraHUIEeCKUX COCTUHEHUH. 1

44, | Okcunpl:  coctaB, kiaccudukamusi  (OCHOBHBIC,  KHCJIOTHBIC, 1
am(oTepHble, HECoNeo0pasyolue), HOMEHKIATypa (MeXIyHapoHas
Y TPUBHAJIbHAS).

45. | IlonyyeHne ¥ XUMHUYECKHE CBOWCTBA KHUCJIOTHBIX, OCHOBHBIX U 1
aM(OTEPHBIX OKCHUJIOB.

46. | OcHOBaHMS: COCTaB, KiIacCU(UKAIHSI, HOMCHKIATYpa (MEXITyHAPOTHAS 1
U TpHUBMAJbHAsA), (PU3MUECKHME W XUMHUYECKHE CBOMICTBa, CIIOCOOBI
HOJIyYEHUSI.

47. | Kucnotel: coctaB, Kiaccuukanus, HOMEHKIATypa, (U3HUECKHE H 1
XMMHUYECKHE CBOICTBa, CHOCOOBI MoOJydeHus. Psa akTuBHOCTH
METaJIJIOB.

48. | Comm (cpennue): HOMEHKJIATypa, CrocoObl MOJTy4eHUS, 1
B3aMMOJCHCTBHE COJIEH C MeETallaMM, KHCIOTaMH, IIeJIo4aMd H
COJISIMH.

49. | I'enetnyeckas CBs3b MEXIY KJacCaMU HEOPraHMYECKUX COEAMHEHUH. 1

50. | IloBTropenue mno Teme: I'eHeTHyeckass CBSI3b MEXAY KiaccaMu 1
HEOPraHWYECKUX COECJTUHEHHUI.

51. | Ilpaktuueckas pabora Ne 6. Pemenue skcnepUMEHTalIbHBIX 3a7a4 10 1
TeMe «OCHOBHBIE KJIACChl HEOPIraHUUYECKHUX COESAMHEHHI.

52. | Ypok 00001IeHNsI M CUCTEMAaTU3AIlUH 3HAHUI. 1

53. | KonTposns 1 mpoBepka pe3yabTaToB 00y4eHusI. 1
IHepuoanuyeckuii 3axoH u Ilepnoanyeckas cucrema 7
xummnuyeckux jeMenToB JI. U. MenpaesneeBa. Ctpoenne
aToMa

54. | IlepBble MONBITKK KIacCH(PUKALUN XUMUYECKHUX dJeMeHTOB. [loHATne 1
O TpyNnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M LIETOYHO3EMEIIbHbIE
METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yioT
aM(OoTepHbIE OKCHUJIbI U THAPOKCHIBL.

55. | [lepuoanueckuii 3akoH u Ilepuonmueckas cucTeMa XUMHYECKUX 1
anemenToB JI. M. Menneneea. [leproasl, rpynnsl, OATPYIIIBL.

56. | ®u3NYeCKUii CMBICT TIOPSJKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB 1
HepuoJia ¥ rPYIIIbL

57. | Crpoenue atomoB. CocTaB aTOMHBIX sijep. M30Tombl. DJIEKTPOHBI. 1
CtpoeHue 37IeKTPOHHBIX 000704YeK aTOMOB MEpBHIX 20 XUMHUYECKHX
anemeHToB llepuoguueckont cucremsl /. 1. Menneneena.

58. | XapakTepucTHKa XHMHYECKOTO OJJIEMEHTAa IO €ro TMOJOXECHHUIO B 1
Ilepuoguueckoit  cucreme JI. WM. MenneneeBa.  3HaueHuUe
[Iepnonnueckoro 3akoHa u IlepuoaMyecKoW CHCTEMBI XMMHYECKUX
9JIEMEHTOB JI pa3BUTUS Hayku M mpaktuku. J. M. Menneneer —
Y4EHBIN, IEAATOT U IPAXKIAHNH.

59. | Ypoxk 00001IeHNs M CHCTEMAaTU3AIIUH 3HAHUH. 1

60. | KonTpons 1 mpoBepka pe3yapTaToB 00yIeHUSI. 1
XuMmuyeckasi cBsi3b. OKHCIUTEIBHO- 8

BOCCTAHOBUTECJIBHBIC PEAKITUNA




61.

XUMHYECKas CBI3b. XMMHUYECKas CBI3b: NOHHAS.

62. | Xumudeckas CBsI3b: KOBAJICHTHAs HEIOJIIPHASL. 1

63. | Xumuyeckas CBSI3b: KOBaJIEHTHAs TOJIIPHAS. 1
DIEKTPOOTPUIIATEIIBHOCTh ATOMOB XUMHUYECKUX JJICMEHTOB.

64. | CTeneHb OKUCICHHUS. 1

65. | OxucauTenpbHO-BOCCTaHOBUTEIbHBIE peakiuu (OBP). 1

66. | [lpomecchl  OKHCICHUS W BOCCTaHOBIEHUWS. OKHCIUTECIIA | 1
BOCCTaHOBUTEJIN.

67. | Ypok 0000IIeHNs 1 CHCTEeMATU3AIH 3HAHUH. 1

68. | VTOroBbIil KOHTPOJB M MIPOBEPKA PE3YIBTATOB OOYUEHHUSI. 1

NToro

68




TeMaTn4veckoe INIAHUPOBAHME C YKAa3aHUEM KOoJIHYECTBa 1aCoB,

OTBOJIUMBIX HA OCBOCHHE KAKI0N TeMbI
9 kJacc

Ne i/t

Tema

KomnuectBo
4acoB

IHoBTOpEeHUe U yriy0JieHre 3HAHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiiacca

5

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYESCKUX BEIIESCTB
(MexxmyHapoIHAs U TPUBUATIbHAS )

Ilepuonnueckuii 3akoH. [leproauueckas cucteMa XUMHYECKUX
anemenToB /. 1. MenneneeBa. CTpoeHne aToMOB

3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMUYECKHUX JJIEMEHTOB
MEPBBIX TPEX MEPUOIOB, Kausl, KaIbLUA U UX COCIUHCHUH B
COOTBETCTBUHU C MOJ0KEHUEM B [IepnoanyecKoil CUCTEME U CTPOCHUEM
aTOMOB

XHMHYECKHE CBOICTBA BCIHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM
HEOPTaHNYCCKUX COC,I[PIHCHl/Iﬁ, IFCHCTUYCCKAas CBA3b HCOPIraHNMYCCKUX
BC€IICCTB

CTpoeHue BelecTBa: BUIbl XUMUUECKON CBSI3U. THUIBI KPUCTAITIMYECKUX
pELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAIIIMYECKOMN
PELIETKY 1 BUIAa XUMUYECKOM CBA3U

OcHOBHBbIE 3aKOHOMEPHOCTH XUMHYECKUX pPeakuuii

15

Krnaccudukanms XUMAYECKUX PEaKIMid M0 Pa3IMIHBIM MTPU3HAKAM (110
YHCIIy U COCTAaBY YYaCTBYIOIHUX B PEAKIIMH BELIECTB, 110 TETIJIOBOMY

3¢ dexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIICHUS] XUMHYECKUX HJIEMEHTOB,
1o 00paTUMOCTH, TI0 YYaCTHIO KaTanu3aTopa). JK30- U
SHAOTEPMHUUYECKHE PEAKIIUN, TEPMOXUMHUUECKHE YPAaBHEHUS

[Tonsatue o ckopoctu xuMudeckoil peakuuu. [lonsitue 06 oOpaTuMbIX U
HEOoOpaTUMbIX XMMHUUECKHUX peakiusX. [IoHsATHe 0 rOMOreHHBIX U
TeTEPOreHHBIX PEAKLUAX

[TonaTHE O XUMUYECKOM paBHOBECUU. PAKTOPBI, BIUAIOIINAE HA
CKOPOCTbh XUMHUYECKOW PEAKLIUHU U MOJIO0KEHUE XUMHUECKOTO
paBHOBECHUS

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, HIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBjIeHUE YypaBHEHUN
OKHUCJINUTECIIBHO-BOCCTAHOBHUTECIIbHBIX peaKHI/If/'I C HUCIIOJIB30BAaHUEM
METO/a MEKTPOHHOT0 OanaHca

DJIEKTPOJUTHYECKAS] JUCCOMalMsl. XMMHUYecKHue




peakuu B pacTBopax

10.

Teopust SIEKTPOIUTUYECKON ITUCCOIMAIMHU. JIEKTPOJIUTHI U He-
3J1€KTPOJIUTHl. KaTHOHBI, aHHOHBI

11.

MexaHu3M IUCCOIMALIMY BEIIECTB C PA3IMYHBIMU BHAAMH XUMHUYECKOU
cBsi3u. Crenenp nuccornmanuu. CHIbHBIE U CIa0bIe JIEKTPOIUTHI

12.

Peakiuu woHHOrO OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIMA HOHHOTO
oOMeHa, TIOJTHBIE ¥ COKPAIIEHHBIE HOHHBIC YPaBHEHUS peaKIIHii

13.

XUMHUYECKHEe CBOHCTBA KHMCJIOT, OCHOBAaHMI M COJE€M B CBETe
MpeACTaBICHUN 00 AIEKTPOJUTHYECKON nucconuanuu. KauecTBeHHbIE
peaKIMu Ha KaTUOHBI U AHUOHBI

14.

[lonsitue o ruaponuse coneit. Cpena pactopa.
[IpakTrueckass pabora Nel. PemieHue skcriepMMEHTANbHBIX 334ad IO
TeMe «DJIEKTPOTUTHICCKAS JTUCCOIMAIIHSD)

15.

Ypok 00001IeHNS U CUCTEMAaTH3aIMK 3HAHUT

16.

KonTpouns u npoBepka pe3yabTaToB 00yd4eHUs

OO0masi XxapakTepucTUKa XUMHUYeCKHX 3JieMeHToB VIIA
rpyunnbl. I'ajioressl

17.

OO6mias xapaktepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB
9TUX JIEMEHTOB, XapaKTepHbIE /ISl HUX CTeneHH okucienus. CTpoeHue
U (hpu3nyecKue CBOWMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XUMHUECKUE
CBOIicTBa Ha TmpuMmepe Xxjopa (B3aMMOJCHCTBHE C MeTalllaMu,
HeMeTaJlJIaMH, LIEJI0YaMH1)

18.

Xnoposogopon. ComnsiHasi KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOJIyYEHUE,
npuMmeHeHre. KauecTBeHHas peakiusi Ha XJIOPH]I-HOHbI

19.

®uU3MOJIOrUYECKoe AEHCTBUE XJIOpa M XJOPOBOAOPOJA HAa OpPraHu3M
yesoBeKka. BakHelmme XJIopuIbl M MX HaXO0KJIEHHUE B IPUPOJIE

Pemienne 3aiay Ha BBIUMCIEHUS 10 YPABHEHUSIM XUMUYECKUX PEAKLIUHU,
€CJIM OJIMH PEareHT JaH B U30bITKE

20.

[Tpaktuueckas padota Ne2. [lomyueHue constHONH KUCIIOTHI, U3yUeHHUE €&
CBOWCTB

O0mas xapakTepHCTHKAa XHMHYECKHX 3jeMeHTOB VIA rpynnbl.
Cepa u ee coeTUHEHUS

21.

O6mas xapaktepuctuka d31eMeHToB VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHSA aTOMOB 3THX JJIEMEHTOB, XapaKTEPHbIE [JI1 HHUX CTEIEHU
okucneHus. CTpoeHHe W (PU3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB -
KHCIIOPOJia U Cephbl. AJUIOTPOIHBIE MOAU(PUKAIIMN KUCIOPOAa U CEPBHIL.
XUMHYECKHE CBOKMCTBA CEPBI

22.

CepoBoniopoJ1, cTpoeHue, Gu3nveckue 1 XMMUYECKHE CBOMCTBA

23.

OKCI/IIILI CCPbI KaK MNPCACTABUTCIIM KHUCJIOTHBIX OKCHUIOB. CCpHI/ICTaSI
KHCJIOTA.
CepHa;I KHCJoTa, (l)I/IBI/II{G)CKI/Ie 1 XUMHUYECKHE CBOMCTBA (O6H_II/I€ Kak

MIPEICTaBUTEN KJIacca KUCIOT U crienupudeckue), npumenenne. Coiu cepHoit
KHUCJIOTHI, Ka4eCTBEHHAs peakius Ha cynb(haT-noH

24.

XuUMHYECKHE peaklud, JeKallue B OCHOBE MPOMBIIIIEHHOTO crocola
MOJTyYEHUsI CEpHON KUCJIOTHI. ATIapaTsl U MPOTEKaIoLIe B HUX MPOLECcCH (Ha
npuMepe MPOU3BOJACTB CEPHOM KHUCIOTHI). PerieHue 3amau Ha HaXOXXIEHUE
MacCOBOM JIOJIM BBIX0J1a IPOAYKTA PEAKIIMU

25.

HaxoxneHue cepbl U €€ COCIMHEHUHW B IpUpojae. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlel cpelpl COSIMHEHUSIMU cepbl (KHCIOTHBIE JOXKIH, 3arpsi3HEHUE




BO3/[yXa U BOJOEMOB), CIIOCOOBI €r0 MPEJI0TBPAIICHUS

O0mas xapakTepuCcTHKa XMMHYECKHX 3JJeMEeHTOB VA
rpynmnbl. A30T, Goc¢op M UX CoeTUHEHUSA

26.

OO6mas  xapakTepucTHKa dieMeHTOB VA-rpynmbel.  OcoOGeHHOCTH
CTPOCHMSI aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIC MJII HUX CTEICHU
OKHUCJIEHHA. A30T, paclpocTpaHEHHUE B TMpUpoae, (QHUIUUECKUEe U
XUMHYECKHE CBOMCTBA. KpyroBopoT azora B mpupoje

27.

AMMI/IaK, €ro (1)I/I3I/I‘~IGCKI/I€ n XHUMHYCCKUC CBOfICTBa, IMNOJIY4YCHHUE U
IMPUMCHCHHC. Comn adMMOHU, UX (1)PI3H‘1€CKI/IC Hn XUMHYCCKHEC CBOfICTBa,
IMPUMCHCHHUC. KauecTtBenHnas pCaKknusa Ha HOHBI aMMOHUSA

28.

[Tpaktueckas pabora Ne3. [lonyueHre aMMuaka, U3ydeHUE €ro CBOWCTB

29.

A3oTHas KUCIIOTa, €€ PU3nUecKre U XMMHUECKHE CBOMCTBA (00IIHMe Kak
MPEJICTAaBUTEINSI KJIacca KUCIIOT U crienuduyeckue).

30.

Hcnonb3zoBaHrue HUTPATOB U COJIEH aMMOHMSI B KaU€CTBE MUHEPAIbHBIX
ynoOpeHuii.  XUMUYECKOE  3arpsA3HEHHE  OKpYKaromeh  cpeabl
COCMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH, 3arpsI3HEHUE BO3TyXa, MOYBBI
1 BOJ0EMOB)

31.

®dochop, amrorpomHble Moaudukanuu ¢Gocdopa, GHUMUECKUE U
XMMHYECKHE CBOMCTBA

32.

Oxkcupn dochopa(V) u dochopHas kucioTa, GU3MISCKHE U XUMHUYECKUC
CBOMicTBa, mosyuenne. KauectBeHnas peakiusi Ha Gocdar-uoHbI

33.

Ucnone3oBanue GocdaroB B KauecTBE MUHEPAILHBIX yIOOpEHHIA. 3arps3HeHne
NPUPOAHBIX BOAOEMOB (ocdaramu

OO0mas xapakTepucTHKAa XUMHYECKHX j1eMeHTOB VA
rpynmnsl. Yrjaepoa i KpeMHHUH U UX COeIUHCHUSA

34.

VYriepol, auIOTPONHbIE MOAM(DUKALINN, PACTIPOCTPAHEHUE B TPUPOJIC,
duznueckue W XUMHUYECKHE CBOHCTBa. Ajcopoums. Kpyroopor
yriepoaa B npupoze. OKCHIBI yriiepoja, UX GU3NIecKue U XUMUYCCKHE
CBOWCTBAa, (PU3MOJOTMYECKOE JEWCTBHE HA IKHUBBIE OPraHU3MBI,
NOJyYCHUE M TPUMEHCHHE. DKOJOTHYECKHE IMPOOJIEMBbI, CBS3aHHBIC C
okcunoMm yriaepona(lV); runoresa rio0aqbHOrO MOTEIUICHUS KIMMATa;
MapHUKOBBIN 2P (DEeKT

35.

YronpHas KucnoTa u e€ coyu, ux (pU3nUecKue U XMMUYECKHUEe CBONCTBA,
nonyquHe 158 HpI/IMeHeHI/Ie. Ka‘IeCTBeHHaSI peaKIII/IS{ Ha Kap6OHaT-I/IOHBI.
Hcnonk3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH,
CEIILCKOM XO3SIHCTBE

36.

[lpaktuueckass pabora Ned. TloayueHue  yriiekucioro rasa.
KauecTtBeHHas peakiysi Ha KapOOHAT-MOH

37.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX Kak o
COCAMHEHUAX YyIiIepoaa: 0COOCHHOCTH cocTaBa M ctpoeHus. [lonsaTre o
OMOJIOTMYECKN BaXXKHBIX BEIIECTBAaX: JKHUpaX, OENKax, yYrieBoJax.
MarepuaibHOE ~ €IMHCTBO  OPraHUYECKMX W HEOPraHUYECKUX
COCITMHECHUH

38.

Kpemuwmii, ero ¢usnyeckre W XUMHUYECKHE CBOICTBa, IMOIyYeHHE W
pUMeEHEHHe B JIeKTpoHuke. CoeMHeHNns KpeMHusl B ipupoje. Ooime
npencraineHus o0 okcuae kpemuus (IV) u KpemMHHEBOHW KucCIOTe.
CwIMKaThl, UX MCTIOJIB30BaHUE B OBITY, MEIUITMHE, IIPOMBIIIIJIEHHOCTH.
Baxwnerinme CTpouTeNbHBIE MaTepHalbl: KEPaMUKA, CTEKJIO, LEMEHT,
OeToH, kene300eToH. [IpoOiemMbl  0GE30MaCHOTO  HMCTOJIB30BAHUS
CTPOUTENLHBIX MaTEPUAJIOB B TOBCEIHEBHOM KU3HU




39. | Ilpaktuyeckas pabora Ne 5. Pemienune 3kcriepuMEHTaIbHBIX 3a7ad IO 1
TeMe «BakHelre HEMETAJUIbI U UX COCIMHEHUS

40. | Ypok 060011eHHs U CHCTEMAaTH3alluy 3HAHUN 1

41. | KoHTpoib 1 MpOBEpKa Pe3yabTaTOB 00yICHUS 1
OO0mme cBOiiCTBAa METAJLJIOB 4

42. | OOmiast XapaKTEpPUCTHKAa XWMHYECKHX DJJIEMEHTOB — METAJIOB Ha 1
OCHOBaHUU UX TMOJOXKEHHUS B MEPUOJUYECKON CHUCTEME XUMUYECKHX
anemenToB /. 1. MenneneeBa u ctpoenust atomoB. CTpOEHHE METAJIIOB.
Mertannnueckasi CBSI3b M1 METaJUIMUECKasi KpUCTANINYECKasi peleTKa

43. | DIEKTPOXUMUYECKUN psii HampsHKeHWd MeTauioB. Dusnyeckue u 1
XUMUYECKHE CBOMCTBAa MeTauioB. OOmmMe CnocoObl TMOTydYeHUs
METaJUIOB

44, TTonsTre o KOppO3un METAJIJIOB U OCHOBHBIC CIOCOOBI 3alllUThl OT KOPPO3HUHU 1

45, | Conasel (cramb, YyryH, JIOPaJIOMHUHHUMA, OpOH3a), X NMPUMEHEHHE B OBITY U 1
IMPOMBITIJICHHOCTH
BaskHeline MeTaIbI M UX COeTHUHEHUSH 16

46. [Ilenouynsie Metamibl. [losokeHWe B MEPUOAUYECKONM CHCTEME XMUMHUYECKHX 1
aneMeHnToB /. 1. MenneneeBa, ctpoeHue aroMoB. HaxoxieHue B mpupoje

47. | ®dusnyeckue U XUMUYECKHE CBOWCTBA (Ha MPUMEpe HATPUS U KaJus) 1

48. | Okcuapl ¥ THAPOKCUIBI HATPHUS U Kaws. [[puMeHeHune meI0uHbIX 1
METAJUIOB U UX COCTUHEHUI

49. | lllemouHo3eMeIbHBIC METAJIJIbl MATHUH U KAJIBIIUI, CTPOCHHUE aTOMOB. 1
[TonosxeHne B IepuOANYECKON CUCTEME XUMHUUYECKUX d1eMeHTOB /1. 1.
MenneneeBa

50. | Haxoxnenue B mpupoje. Pu3nueckue 1 XUMUYCCKHE CBOMCTBA 1
HIEJI0YHO3EMEIIbHBIX METAIIIOB. BaxkHeire coeIuHEeHNs KalbIUs
(oKcua, TUAPOKCHI, COJTH)

51. | Pemenwne 3aa4 Ha BEIYUCIICHUS 110 YPABHEHHSIM XUMHYECKUX PEaKIINH, 1
€CJIM OJIMH W3 PEareHTOB JIaH B M30BITKE WIN COACPKUT IPUMECH;
MacCOBOM J0JIM BBIXOJa IPOJAYKTa PEAKIIUU

52. | XKécTtkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI 1

53. | BoluncieHus o ypaBHEHUAM XUMUYECKHUX PEAKIUi, €CIIH OJIUH U3 1
peareHTOB JIaH B BHJI€ BOJHOTO PacTBOpa C M3BECTHOM MAacCOBOM A0Jei

54. | Ilpaktrueckas padota Ne6. JKECTKOCTD BOJIBI M METOJIBI €€ YCTpaHEHHUS 1

95. | Amomunuii. IlonoxeHne B NEpUONUYECKON CHCTEME XUMHYECKHX 1
anemenToB Jl. 1. Menneneesa, crpoeHune aroma. Haxoxnenue B
IPUPOJIE

56. | ®usnyeckue M XUMUIECKUE CBOWCTBA AJTFOMUHHUS 1

57. | AM¢oTepHbIe CBOICTBAa OKCH/IA M THAPOKCHIA aTFOMUHHS 1

58. Kenezo. IlonoxkeHne B MEPUOJUYECKON CUCTEME XHUMHUYECKUX 1
anemeHToB J[. 1. Menzeneesa, cTpoeHHe aToMa

59. | XKeneszo. Haxoxxnenue B npupoje. Guzndeckue 1 XAMHYCCKHUE CBOMCTBA 1




60.

Oxkcuapl, Tuapokcuibl u cou sxenesa(ll) u sxeneza(Ill)

61. | IIpaktuueckas padora Ne 7. Pemienue sKcneprMEHTANIBHBIX 3a1a4 TIO0
TeMme «BakHelne MeTallyibl U UX COCITMHEHUSD)
Bemecrsa u marepuaJibl B J)KU3HHM Y€JI0BEKA 3

62. | HoBble Marepwaliel W TEXHOJOTMH. BemiectBa W MaTepuanbl B 1
MOBCEIHEBHOM KH3HU 4YeloBeKa. XUMHUS U 3A0poBbe. be3omacHoe
MCIIOJTb30BAaHUE BEIICCTB U XUMHUYCECKUX PEaKIU B OBITY

63. | [lpupogHble WCTOYHWKH YIJIEBOJAOPOJIOB (Yroyib, MPHUPOIHBIA Ta3, 1
HeTb) MPOAYKTHI HX TepepadOTKH, HUX Ppoidb B OBITY U
MTPOMBIIIIICHHOCTH

64. | OCHOBBI JKOJOTHYECKOH TpaMOTHOCTH. XHUMHYECKOE 3arps3HCHHE 1
OKPYXKAOIIeH CpeIbl, MPEIeIbHO JOMYCTUMAas KOHIICHTPAIUS BEIIECTB -
ITJIK). Postb XuMuu B penieHUH SKOJIOTHIECKUX TTPOOIeM
HOBTOpEHI/Ie OCHOBHBIX BOIIPOCOB MKOJBHOIO Kypca 4
XUMHUHU

65. | Xumudeckre CBOMCTBA BEIIECTB B CBETE TEOPHH AJICKTPOIUTHUECKOU 1
JIMCCOIMALIAN

66. | XumHdeckue CBOWCTBA METAIOB. XUMHUUYECKHUE CBOWCTBA HEMETAJIOB. 1
['eHeTnyeckas CBS3b METANIOB M HEMETAJUIOB

67. | Ypok 0000IIeHUST U CUCTEMATHU3AIMN 3HAHUN 1

68. | ToroBblii KOHTPOIb U MPOBEPKA PE3YyIbTATOB O0OyUCHUS 1

Uroro 68

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

8 KJIACC

Xumust. 8 knacc/I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narensctBO «IIpocBereHne;

9 KJIACC

Xumust. 9 knace/I'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A., AKIHOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocBemienney;

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
8-9 kiaacchl




1. Poccuiickass »neKkTpoHHas IIKosia. bombinoil Habop pecypcoB i 0OydeHHS
(KOHCIIEKTBI, BHWICO-JICKIMH, VYIPAKHEHUs ¥ TPEHUPOBOYHBIC 3aHATHUS, METOJIUYECCKHE
MaTepHabl Uil yauTess. Marepuanbsl MOXKHO CMOTpETh 0e3 peructpanmu. https://resh.edu.ru/

2. «Yuu.py» - UHTEPAKTUBHbIE KYypChl 110 OCHOBHBIM IIpEeJIMETaM U IOJrOTOBKE K
MIPOBEPOYHBIM paboTaM, a TaKKe TeMaTWdeckue BeOWHAphl MO JUCTAHIMOHHOMY OOYYEHHUIO.
Metonuka mnnaTgopMbel IMOMOraeT oTpadaTbiBaTh OLIMOKM YYEHHKOB, BBICTpaMBaeT MX
MHIIMBHUyaIbHYIO0 00pa30oBaTeIbHYI0 TpaekTopuro. https://uchi.ru/

3. «anexc. YueOHuk» - Oomee 45 ThIC. 3aJaHUN PAa3HOTO YPOBHS CIIOXHOCTH IS
IIKOJILHUKOB 1-5-X KiaccoB. B umncie Bo3moxkHOcTel «SIHIeKC. YueOHUKa» — aBTOMATHYECKas
MpoBEpKa  OTBETOB U MIHOBEHHas oOpaTHas CBS3b A o0y4aromuxcs.
https://education.yandex.ru/home/

4. Mob6unbpHOE JJIEKTPOHHOE O00pa3oBaHHE — pa3HOOOpa3HbIe (opMaThl MaTepuaIoB
(TekcT, MyJIbTHMEAHMA, WHTEPAKTHBHBIE pecypchl). Pa3paboraHbl OHJAaH Kypchl Jis
obyuaroruxcst 1-11 kmaccoB. IlpemycmoTpena cuctema BHUACOKOH(PEPEHIIMH M MECCEHIDKED.
https://mob-edu.ru/

5. ®okchopn - oHIaWH-MIKONIA g oOydarommxcs 1-11 kmaccoB, momMoraromasi B
noaroroBke k EI'D, OI'D, omummnuagam. Jlns yuutened NpPOBOAATCS Kypchbl IOBBIILICHUS
KBt (UKaK U TIpodeCCUOHATBLHON NEPENoATrOTOBKH, a JJIsl POJUTENENH — OTKPBIThIE 3aHATHUS
0 BOCIIUTaHWHU ¥ pa3BuTuu Aereit hitps://foxford.ru/about

6. «Cupmyc. Ownmaith» - Ha mmatdopme pa3MmemieHbl JOMOJHHUTENIBHBIE TJaBbl 10
pasnu4HBIM TpeaMetam s 7-9-x  kimaccoB. Kypcer oobemom ot 60 mo 120 wacos
MpeHa3HauYeHbl JIJIs1 MCIONB30BaHUS B KA4eCTBE MPOTrpamMM JOIOJHUTENBHOTO 00pa3oBaHus, a
TaKXe JIs MOBBIIICHHs KBanuukauu neaaroros. https://edu.sirius.online/#/

7. UznatensctBO «lIpocBemienue» - OecmiaTHBIA AOCTYN K DJIEKTPOHHBIM BEPCHUSM
y4eOHO-METOMUECKUX KOMIUIEKCOB, BXomsimmx B DexepanbHblii mepedenb. s paboTel ¢
yueOHMKaMu He TMoTpeOyeTcs MOJKIoUeHus K uHTepHeTy. HMHdopManuoHHBIH pecypc
pacnonaraercs o agpecy https://media.prosv.ru/

8. «AxaneMkHHra/YueOHuUK» - ON-line OubanoTexka yueOHOM muMTEpaTyphl CalT
http://akademkniga.ru

9. UsnarennctBo «Pycckoe €I0BO» - MOCTYN K 3JEKTPOHHBIM (popMaM y4eOHHKOB H3
®denepallbHOTO TEPEUHs, K padouyuM TeTpajsiM, METOIWYECKUM MOCOOUSM, HWHTEPAKTHBHBIM
TpeHaképaMm, a TaKkKe CTOPOHHHM pecypcaM M aBTOPCKMM HapabOTKaM Mearoros.
https://pycckoe-cnoBo.pd/
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