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Pabouvas nporpamma no xumuu ajs o0ydaromuxcs 8-9 kiaccoB pazpaboTaHa Ha OCHOBE
tpeboBanuit PI'OC K pesynapTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEIIbHOM MPOTPaMMBbI
OCHOBHOT'O 00111er0 00pa3oBaHuUs.

PaGouass mporpamma peanu3yercs C HUCIOJB30BaHHEM OOOpYIOBaHMS IEHTpa
00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHUECKOM HampaBieHHocTel «Touka pocTtay.
PaGouas mporpamMmMa y4eOHOro Kypca paccyntana Ha 68 4acoB B Kaxa0M kiacce (2 yaca
B HEJICITIO).
Hcnonb3yemble y4HeOHUKH:
1. T.E. Pymsuruc. Xumus. 8 xnacc. -M.: IIpocsemienue, 2021
2. T.E. Pymutuc. Xumus. 9 knacc. -M.: [Ipocsemenue, 2021

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJbHbIe XUMHYECKUE TOHATHUS

[Tpenmer xumuu. Ponb XMMHU B JKHM3HU 4YeloBeka. XHMHUS B cHCTeMe Hayk. Tema H
BemlecTBa. Pdusnyeckue cBoiicTBa BeullecTB. ArperatHoe cocTosHue BemiecTB. llonstue o
METO/Iax MO3HaHMs B XUMHH. YHCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJIEKYNIBI. XUMHYECKHE O3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThle U cloKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEMHEHUH.

KonnyectBo BemectBa. Moisib. MossipHas Mmacca. B3aumocBs3b KOJIMYECTBa, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no Gpopmysiam XUMHUUECKUX COCTUHEHUH.

Ou3nuecKkue W XUMHUYECKUE SBIICHHs. XHUMHYECKass peakuus U e€ MpHU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHHs. Kiaccupukanus XUMHUYECKUX pEeaKIui
(coenuHeHUs, pa3IokKEeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYIIOH, NMpaBWIaMU Pa0dOTHI B J1a0OpPaTOpud M NMpHEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne GU3NUECKUX (IUIaBJIeHHEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHAE MeJla ¢ KUCIIOTO) SIBJICHUH, HAOIOIeHNE
U ONMCaHWE TPU3HAKOB TIPOTEKAHUS XHMHUYECKHX peaknui (pasloKeHWe caxapa,
B3aUMOJIEIICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pasjieneHuss CMeced: C MOMOINbI0 MarHuTa, (UIBTPOBAaHHE, BBIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, TpOBEIECHHE OYMUCTKH TIOBAapEHHOW CONM, HAONIONEHHEe W OINHCaHHE
pe3yJIbTaTOB TPOBEACHUS OIBITA, HLUIIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE
Mo/Jiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiilue npeacTaBUTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl MOMY4YEHHs KHUCIOpoJa B J1abOpaTopuud H
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/Ia.



TennoBoit >(pdekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
dbuznyeckue 1 XuMHUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOcOObI ojyueHus. Kuciaotel u comnu.

Monsipublii 00bEM ra30B. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiictBa BoAbl. Boxa kak pacrtBopurens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIEMOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. Pu3nueckue M XUMHUYECKHE CBOMCTBA OcHOBaHui. I[lomyueHue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OINpeeNieHUue COJEpKaHUsI KUCIOpOoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacro3HaBaHWe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3auMojeicTBHe Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUJEOMATEpPHAIOB), HaOIIOIeHHEe 00pa3oB BELIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHUS BELIECTB C Pa3IMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeTalJlaMM (HAaTpUeM M KajblueM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHe
B3auMojieiicTBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETajUIaMH,
peakuyii HEWTpalau3alMH, IOJIyYCHHME HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHNUE DKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «Baxuenmmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux 3jiaementos JI. M.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUKA XUMHUYECKUX dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (III€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, HHEPTHBIE ra3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepuonnueckuii 3akoH. llepmoamueckass cucrema xumuueckux a3nemeHtos . U.
MenneneeBa. Koporkonepuognas u junHHONepuoaHas (opmbsl Ilepuoanueckoit cucteMbl



xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HUECKUA CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI AIIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIx szaep. M3orombl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMMHYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akona u lleproanyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, pEaKuu pPa3yioKeHUs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TOHATUN, TaK W MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCHpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BEUIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (U3WYeCKHUEe BETUYMHBI, SAMHHIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux odyemeHtos [l M.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMUs M HUX COEAMHEHUN B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CTpoeHHE BeIlIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJlaccaM HEOPraHMYECKHUX COEIWHEHUH, IeHeTh4yecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEeakuil 0 pa3MUYHbIM MpHU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TeIIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen



OKHCIICHUS] XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U
HAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTne o cxopoctu XuMU4eckoil peakiuu. [lonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TE€TEpPOreHHbIX peakuusax. Ilonsrue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. PakTOphl, BIHAOIUME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U T0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMH OKHCIHMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuu. CUIbHbBIE U CIIa0bIE 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS peaKklMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IPEJCTaBICHUA 00 3IEKTPONIUTHYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMM Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMMUYECKOM pPEakUuu OT BO3JAEHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHHUS pPEeakiyii MOHHOro oOMeHa (oOpa3oBaHHE
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (rOpeHue, peakiuH pa3jokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYecKHe CBOMCTBAa Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE € MeTajljlaMH, HeMeTalllaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0X/IEHUE B IPUPO/IE.

OO6mass xapaktepuctuka 35eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHEe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHol kucnotel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklius Ha cyiabgaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (GHU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOMCTBA, MoslyueHue 1 npumenenue. Conu aMMOHMS, UX (PU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT U
cneuuuyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KayeCTBE MUHEPAJIbHBIX
ynoOpeHnii. XUMHU4ecKoe 3arpsi3HEHHE OKpY’Karollel Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOAOEMOB). Dochop, amaoTponHble MOIUPHUKALMU
doctopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, UX GpU3MYEecKue U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHHsS KiIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kucimora U eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
HIPOMBIIIJICHHOCTH U CEIIbCKOM XO034HCTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeTaH, 3TaH, JTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJTY4YEHHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOH KucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOI0 MCII0JIb30BaHMs CTPOUTEIbHBIX MaTepPHAaIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAaKOMJICHHE ¢ o0OpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIBh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporiecca OOyrauBaHMUsS — caxapa TMOJ  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M UX COEAUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (PochOpHBIX ynoOpeHui,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIMA Ha HOH aMMOHMA U (Qocdar-uoOH M H3ydYeHHE IPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO



HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJeNeld KpUCTANTMYECKUX PEHIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MoJdydeHHe, COOMpaHue, pacrio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKATHOM TMPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad no TeMe «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpsbKeHUH MeTawioB. PU3MUECKME U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl nony4eHus: MeTayuioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXAEHHE B mpupoje. Ouznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxkeHue B Ilepuomgmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB, HaxO0XJICHHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KaJbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOIBI M CITOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenaeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeCcKux a3nemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl U conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3yIbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIONBH30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOHW (BO3MOYKHO UCHOIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS Keje3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUATOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (l1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KabIus (BO3MOXKHO HCIIOJI30BAaHUE BUICOMATEPUAIIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasuibl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YelIOBEeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHUSIX.



XUMHYECKOE 3arpsi3sHECHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTepruajoB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHATHUSA: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(pUKALUS, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®duszuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJICKTPUUYECKUH 3apsji, MNPOBOJAHUKH, TMOJYIPOBOIHUKH,
JTUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAUITMYECKAs PEMETKA, CIUIaBbl, (HU3UYECKHE BEIMYUHEI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHUs
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00YYaOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEl O MEepeAOBbIX JOCTHUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOHM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE W  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YeJIOBEKa C MPHUPOTHOU CPENoid, O POIH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
MH(POPMAIMOHHON M YNTATENbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW M HMCCIIEIOBATEILCKOW JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 >KU3HU, OCO3HAHWE IIOCIEACTBUI W HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHd U TPyIa PA3IUIHOTO POJIa, YBAKCHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAOIINX 310POBbIO U JKU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPhI, OCO3HAHHS TNTOOATBHOTO XapaKTepa SKOJOIMYSCKHX MPOOJIeM U MyTed MX pelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XMMHUYECKMX TIOHATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

YMCHHUEC NPUMCHATH B IPOUECCE IMO3HAHUA IMOHATHUA (HpeI[MCTHBIe u MCTaHpeI[MCTHI)Ie),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MMPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora U (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeaMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluu COEAMHEHNUs, peaKLUu Pa3IokKEeHUs, PEAKIMKU 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe MEPUOJbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pPEasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAA W KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoIdTaTeuH, METUIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CIOAKHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTtaqu3aTop, XHUMHUYECKOE pPaBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTA/UIMYECKas pemérka, KOoppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATHW WU TPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJieHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyraMm, BHUJ XUMHUYECKON CBSI3U (KOBAJICHTHAsl, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileprognueckoro 3akona JI. 1I. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAuUEHUs, KOTOpPHIE WMEIOTCS B MEPHUOJUYECKONH Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUW CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIAITh YPaBHEHUS 3JEKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, LIEJIOUel U COJEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBWja OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HanMenoBanme KoanuyecTBO 4acos B T.4. yackI o
Ne padoueii DJ1IeKTpOHHBIE (HUppoBLIE)
pa3aeyioB U TeM KourtpoJibHble IpakTHYeckue
n/n I — Bcero paGoTE: paGoTE: nmporpamme o0pa3oBaTe/ibHbIE PeCypChl
BOCIHUTAHUSA
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
XUMHS — BayKHas
o0JracTe
11 €CTECTBO3HAHUS U 5 2 1 bu6mmoreka [IOK
' IPaKTUYECKOM https://m.edso00.ru/7f41837¢c
NEeATEILHOCTH
yeJoBeKa
BemecTBa u
b K
1.2 XUMHUYECKHE 15 1 nomorexa O
https://m.edsoo.ru/7f41837c
peaxkiuu
Hroro mo pazueny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/im HEOPraHMYECKUX BelleCTB
Boznyx. Kucnopog.
2.1 TTousitue 00 6 1 Eubmiorexa IOK
' https://m.edso00.ru/7f41837c
OKCHIIax
99 Bonopona. [Tonstue 8 1 1 bubnmuorexa [JOK
' 0 KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. Bu6 1OK
HOJIMoTEKA
2.3 ITo e 00 5 1 1
T https://m.edsoo.ru/7f41837c
OCHOBAaHHUIX
2.4 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [IOK



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

HEOPraHUYECKUX https://m.edso00.ru/7f41837c
COCIMHEHUN

Hroro mo pazneny 30

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xummndeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepuoauueckuit
3aKOH U
[Tepunonuueckas

31 crucrema 7 1 bubmuoreka [JOK
' XUMHYECKHX https://m.edso0.ru/7f41837¢c
anemenTtoB [l. U.

Menneneena.

Crpoenue aToma

XUMHYECKAA CBI3b.

3.9 OKHCIUTEIBHO- 3 1 1 bu6mmoreka [JOK
BOCCTAaHOBHUTEIbHEIC https://m.edsoo.ru/7f41837¢
peakuu

bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB 10 68 4 6 4

[NPOT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB B 1.4. yacel o JIeKTPOHHbBbIE
HauMenoBanue Ny
padoueii mporpamme (undgposBbie)
Neni/m | pa3zesioB U TeM Konrpoabsnsie IIpakrnuyeckue
Bcero BOCIIUTAHUS o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcbl
Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun
IToBTOpEHUE 1
11 yriryOneHnue 3HaHUH 5 1 bubmmorexa LIOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
12 3aKOHOMEPHOCTH 4 1 bubnnoreka [JOK
' XUMHYECKHX https://m.edso0.ru/7f41a636
peakuuii
DNEeKTPOIUTHYECKAS
M CCOIUAIUSI.
1.3 ?(HMHILIIGCI?HC 8 1 1 bubmorexa HOK
' https://m.edso0.ru/7f41a636
peakiuu B
pacTBopax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
O61mas
XapaKTEePUCTHKA
2.1 XUMHYECKUX 4 1 1 bubmorexa [TOK
' https://m.edsoo.ru/7f41a636
anemeHToB VIIA-
rpynmsl. ['agorenst
2.2 O61mas 6 but6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.3

2.4

XapaKTEePUCTHKA
XUMHYECKHX
anemeHToB VIA-
rpynmnsl. Cepa u eé
COEIMHEHUS

OOmas
XapaKTepUCTHKA
XUMHUYECKUX
anemMeHToB VA-
rpynisl. A30T,
dochop n ux
COEIUHEHUS
Oo6was
XapaKTepUCTHKA
XUMHUYECKUX
aneMeHToB |V A-
IPYIIBL. YTIEpOa U
KPEMHHI U UX
COETUHEHUS

https://m.edsoo.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubnmorexa LIOK
https://m.edsoo.ru/7f41a636

Hroro no

pazzaeny

25

Pazpgea 3.

3.1

MeTajjabl M UX COe

OO01me cBolicTBa
METAILIOB

HHCHUSA

4

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

3.2

Hroro no

Baxueiinime
METAJUIbI U UX
COETUHEHUSI

pazneny

16

20

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus u okpyxamomas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

BemecrtBa n

4.1 MaTEPUAJIBL B )KU3HU 3 Bu6muoteka [JOK
' p https://m.eds00.ru/7f41a636
yesoBeKa
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bu6nmoreka [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KanengapHo-Temarndeckuil IiaH 8 kiaace

No Hara Tema ypoka Jomannee 3agaHue [Ipumeuanue
T1aH dakt
1 [Tpenmer xumuu. Ponb xumuu B xu3Hu | §1, ctp. 6 ynp. 2-4, rectoBble
yesoBeka. Tena u BemecTsa 3aJJaHus
2 [TonsiTve 0 MeTOAAX NO3HAHMS B XUMUHM | §2, BEIyYUTh OIIPE/EICHMUS,
crp.11 ymp.1-2, recroBbie
3aJlaHus
3 [Tpaktuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a0OPaTOPUHU U IPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM
4 Yucrtele BemiecTBa U cmecu. CrmocoObl §4, Bonpocsl 1-5, TecToBbIE
pa3felieHus cMece 3aJJaHus
5) [TpakTuueckas padorta Ne 2 «Paznenenue
cMmeceil (Ha IpuMepe OYMCTKU
MOBapEHHOM COMIN)»
6 ATOMBI U MOJIEKYJIBI §7, BBIyUUTh OIIpENEICHMYS,
MIPE3EHTALUU IO TEMaM,
BOINPOCHI 2-8
7 XUMHYECKHUE 3IIEMEHTBI. 3HAKU §10, §12 BbIy4UTH ONpEEIECHNUS,
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 3HAKHU XUM. 2JIEMEHTOB, CTp.39
ymp. 1-3, TecToBble 3a1aHMs,
ceNaTh KapTOUYKHU CO 3HAKAMHU
XUMHYECKHX 3JIEMEHTOB
8 ITpocThie U CII0KHBIE BEIIECTBA §9, onpenenenusi, Bompocsl 1-3,
TECTOBbIE 3aJaHUSI
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE §18, cocTaBUTh TUIaH-KOHCIIEKT
naparpada, ynp.2-3 ctp. 62.
10 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. §13-14, BblyuuTh ONIpeaACIcHNU ,

Xumnueckas popmyna. BareHTHOCTD

ctp. 46 ymp. 1-3, ctp.49 ynp.4-5.




aTOMOB XUMHYCCKHX DJICMCHTOB

11

OrHOCUTENbHAA aTOMHAs Macca.
OTHOCUTENBHAS MOJICKYJISIpHAs Macca

§11, §14, BeryuuTh
onpezeneHus, 3aaHusl 1o
KapTO4KaM

12

MaccoBas J0JIA XUMHYCCKOI'0O 3JIEMCHTA
B COCAMHCHUN

§15, ctp. 53, ynp. 1,2,3.,4,
TECTOBBIC 3aJ]aHUS

13

KonnuectBo BemecTBa. MoJIb.
Momnspaas macca

§36-37, BOIpOCHI

14

dusnueckue ¥ XUMUYECKHUE SIBICHUSL.
XuMHYECKask peakuus

§6, 3aMOIHUTH TAOIUILY

15

[Ipu3Haku U ycaoBusi NIpOTEKaHUs
XUMHYECKUX PEaKui

§6, TecToBbBIC 3aaHUS

16

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMUYECKUE YPABHECHUS

§19, 3aganus no KapTouKkam

17

Brerancnenus KOJIN4eCTBa, MaCChl
BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX
peaKuuit

18

Knaccudukanus XuMHIECKUX peakinui
(coenuHeHus, pa3oXKeHHs, 3aMEIIECHUS,
o0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEeHNE "
cUCTeMaTHu3alus 3HaHUU

20

Konrponsnas padora Nel mo teme
«BemiecTBa U XUMHYECKUE PEAKIIHID)

21

Bo3ayx — cmech razos. Cocras
BO3Ayxa. Kucinopong — sneMeHT u
npoctoe BeniecTBo. O30H

22

dusnyeckue 1 XUMHYECKHE CBOMCTBA
KHCIJIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [lorstue 00 oxcuaax

23

CrniocoObI MoTy4eHus KUCIopo/ia B
71a00paTOPUX U IPOMBIIUIEHHOCTH.
IIpumenenue kucaoposa




24

TennoBoii 3 PeKT XMMUIECKOI
PEaKIuu, MOHSATUE O TEPMOXUMHUYECKOM
YPaBHEHHH, 3K30- U SHIAOTCPMHUUECKUX
PEaKIUsIX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
PEJI0TBPALCHHS

26

[IpakTuueckast padora Ne 3 o Teme
«[lony4yenue u coOupanue KHCIOpOaa,
V3YyYEHHUE E€r0 CBOMCTB

27

Bonopon — snemeHT u rpocroe
BellecTBo. Haxoxnenue B npupoje

28

dusznyueckue U XUMUYECKHE CBOWCTBA
BoJI0poza. [IpuMeHenue Boiopoaa

29

ITonsTHE O KHCIOTAX U COJIX

30

Crioco0bI nostyueHust BOA0poia B
naboparopun

31

[TpakTuyeckas padora Ne 4 o Teme
«Ilonmydenne u coOupanue BoI0po/Ia,
W3YYEHHUE ET0 CBOWCTB)»

32

MounsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

33

Brranciaenus o0n€ma, KoJIn4yecTBa
BEIIIECTBA ra3a 110 ero H3BECTHOMY
KOJIMUECTBY BELIECTBA WK 00BEMY

34

Breruucinenus 006EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUN Ta30B

35

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

36

Cocras ocauoBanuii. [loasarue 00
AHIAUKATOpax

37

Bopna xak pactBoputens. HacbleHHbie
Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas




J0JIs1 BEIECTBA B paCTBOPEC

38

[TpakTuyeckas padora Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB C
OIpeEeNEHHON MaCCOBOU J10JIEH
PAcTBOPEHHOIO BEILECTBAY

39

Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bogopoxa. Bogay»

40

Oxcuppl: cocTaB, KiaccupuKaims,
HOMEHKJIaTypa

41

[TonydyeHne 1 XuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHUJOB

42

OcHoBaHus: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa

43

[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
OCHOBaHMUU

44

Kucnotsr: cocras, kinaccuduxarmus,
HOMEHKJIATypa

45

[TonydyeHue u XuMHYECKHE CBOMCTBA
KHUCJIOT

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBOICTBA

47

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX
COECTUHEHUI)

48

I'eneTnueckas cBSA3b MEXKIY KJacCaMHU
HEOPraHWYECKUX COCIMHEHU

49

O00011eHUE U CUCTEMATU3ALINS 3HAHUM

50

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX
coequueHui"

51

[lepBble NONMBITKU KJIaCCH(PUKAIUU




XUMHYECKHX 31eMeHTOB. [loHsTHE O
rpynmnax CXOoAHbIX 3JICMCHTOB

52 [Tepuonnueckuii 3aKOH U
[lepunonuyeckast cucreMa XUMHUECKUX
snemenToB JI. Y. Menaeneena

53 [Tepuompl, TPYIIIIBI, MOATPYIIIBI

54 Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. N3oTomsl

55 CtpoeHue 3IeKTPOHHBIX 000I0YeK
aTOMOB 3JIeMeHTOB [lepnonnueckon
cuctemsl /. 1. MeHaeneeBa

56 XapakTepucTUKa XUMUIECKOTO
3JIEMEHTA 10 €ro MOJIOKEHHUIO B
Ilepnonnueckoi cucreme /1. 1.
MenneneeBa

57 3navenue [leproauueckoro 3akoHa Jyis
pa3BuTHsA Hayku U npaktuku. . 1.
MenneneeB — y4€HBIH, IIEAATOT U
rpaXTaHUH

58 DNEKTPOOTPUIIATENILHOCTh AaTOMOB
XUMHYECKHX 2JIEMEHTOB

59 WNonHas xumuyeckas CBsI3b

60 KoBaneHTHas mosipHAst XUMUYECKast
CBSI3b

61 KoBaneHTHAs HEMOISIpHAST XUMHYECKasT
CBSI3b

62 CrerneHb OKUCIICHUS

63 OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peaknuu

64 OKHCINATENN ¥ BOCCTAHOBHUTEIH

65 Konrponsnas padora Ne4 o teme
«CtpoeHne atoma. XMMHYECKas CBSI3b»

66 PesepBublit ypok. O6001eHue 1

cUCTeMaTH3alus 3HaHUH




67

PesepBHbIil ypok. O0001ICHNE U
CHUCTeMaTU3alus 3HaHUI

68

PesepBHbIil ypok. O0001ICHHE U
cHUCTeMaTU3alus 3HaHUI




KanengapHo-TemMatudeckuii miaH 9 kiace

Ne [Hara Tema ypoxka Jomainee 3ananue [Ipumeuanue
TJ1aH dakt

1 Ilepunonnueckuii 3akoH. Ilepuoanueckas | BOIIpOCHI
cucTeMa XMMUYECKUX ieMeHToB /1. U.
Menpeneesa

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB | KapTOUYKH C 3aJaHUSIMU
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB

3 Knaccugukanus 1 HoMeHKIaTypa KapTOYKH C 33TaHUSMH
HEOPraHUYECKUX BEILECTB

4 . 3aIOJTHATH TaOIHUITY,
Busibl XuMu4eckoi CBSI3U U TUIIBI .

N IIOATOTOBUTBCS K KOHTPOJIBHOM
KPUCTAJTIMYECKUX PEIIETOK
pabore

5 Konrtponsnas padora Nel mo teme
«IloBTOpEHUE U yriyOaeHue 3HaHUi
OCHOBHBIX Pa3zeiIoB Kypca 8 kiacca»

6 Knaccudukanus XuMHUECKUX peakiui §1, BBIyUUTH ONIpENIENeHMUs], CTP.
110 Pa3JIMYHbIM NIPU3HAKAM 7, ynp. 1-4, TeCTOBBIE 3a1aHHUS

7 [TonsiTHE O CKOPOCTH XUMHUYECKON §3, BBIyUUTH ONIPENEIIECHMUS, CTP.
peakuu. IIoHsATHE O TOMOTE€HHBIX U 15, ynp. 1-3, TecToBbl€ 3a/1aHUs
TETEPOre€HHBIX PEAKIMIX

8 ITonsiTHE O XNMHYECKOM PAaBHOBECHH. §5, BEIy4UTH OnpeaeneHus
@DakTOpHl, BIUSAIOLUINE HA CKOPOCTh ctp.18, ynp.2-3, TecToBbIe
XUMHUYECKON peaklMU U TOJI0KEHUE 3a/1aHUS
XUMHYECKOTO PABHOBECHUS

9 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC moBTOPUTH §1 cTp.7, ynp.5-6
peakuuu

10 Teopust SNEKTPOTUTHUECKON §6, BEIYUUTH OTIPEICIICHHUS,

JUCColalu. CunbHbIC U cl1a0bIe
OJICKTPOJIUTHI

Bonpocsl 1-3, cTp. 25




11

HoHHbIe ypaBHEHUs peakui

§33, ctp. 36, ynp 1,3
ctp 37, ynp 4

12

XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHUU B CBETE MPEACTABICHUI 00
AJICKTPOJIMTUYECKON JUCCOIMAITIHI

§7, cTp.29, 1,2,3, TecToBbBIC
3a1aHus

13

XUMHUYECKUE CBOWCTBA COJIEN B CBETE
MIPEACTABICHHUH 00 DJIEKTPOIUTHICCKOM
JUCCOITUAIINN

§7, 3anaHus o KapTOUKaM

14

Ilonstue o TUAPOIU3C coJjieit

§10, BbIyuuThH ONIpeaeICHHUS],
ctp. 40, ymp. 1-2

15

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

3aIlOJIHUTh TAOJIHILY,
MOJITOTOBUTHCS K IPAKTHYECKOM
pabore

16

[Tpaktuyeckas padora Ne 1. «Pemrenue
JKCIIEPUMEHTAIBHBIX 3a7a9»

MOATOTOBUTHCS K KOHTPOJILHOM
pabore

17

Konrtponsnas padora Ne2 o teme
«ONEKTPOIIUTUYECKAs TUCCOIHALIMSL.
XVMMHYECKUE PEAKIIMH B PACTBOPAX)»

18

OO0m1as XxapakTepuCTHUKa rajJoreHoB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE
XJIo0pa

19

XnopoBogopoa. CoJisiHast KUCIOTA,
XMMHYECKHE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHUE

20

[TpakTiueckas padota Ne 2 o reme
«ITonmyueHnue COIAHON KUCIIOTHI,
M3y4eHUe €€ CBONCTB»

21

Brrunciienus no ypaBHeHUSIM
XUMHYECKHUX PEaKIUi, €CITU OJUH U3
peareHToB JIaH B U30BITKE

22

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpyniibl

23

ATI0TpOTTHBIE MOU(DUKAITUN CEPBHI.
HaxoxaeHue cepbl U €€ COETMHEHUN B




npupojie. XMMHUYECKHE CBOICTBA cephbl

24

CepoBogopoi, cTpoeHHE, PU3HUECKUE U
XMMHYECKUE CBONCTBA

25

Oxcuppl cepbl. CepHas KUCIIOTA,
du3rYecKre 1 XMMHUYECKHE CBOMCTBA,
[IPUMEHEHUE

26

XUMHYECKUE peaKilui, JiexKallnue B
OCHOBE IIPOMBIIIIEHHOT'O ClI0c00a
MOJTYYEHUS CEPHOI KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE OKpY Katolen
CpeJlbl COEeTMHEHUSIMU CEPhI

27

Briuucienne MaccoBOM JOJIU BBIXOOA
MIPOJIYKTa PeaKlUu

28

OO0m1as xapakTepucTuka 3J1eMeHToB VA-
rpynnsl. A30T, pacipoCTpaHEHHE B
npupoe, GU3NYECKue 1 XUMUYECKHE
CBOMCTBA

29

AmMmHak, ero ¢pusznveckue u
XUMHUYECKHE CBOMCTBA, IIOJIy4EHHUE U
IPUMEHEHNE

30

[TpakTrueckas padota Ne 3 o reme
«[Tomyuenne ammmaka, U3y4eHUe €ro
CBOMCTB»

31

A3oTHas KUCIOTa, €€ hU3ndecKue u
XUMHUYECKUE CBOWCTBA

32

Hcnonp3oBaHre HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynoopenuii. XuMHUeCKoe 3arps3HeHHe
OKpYKaIoIleH cpeibl COETUHEHUSIMU
asora

33

®docdop. Oxcua pochopa (V) u
docdopnas kucnora, pusndeckue u
XMMHYECKHE CBOWCTBA, MOJIyUYCHHE

34

Hcnons3oBanue GochaToB B KauecTBE




MUHEpaIbHBIX yI0OpEeHH. 3arps3HeHne
IPUPOTHON cpeapl hocharamu

35

VYriepon, pacupocTpaHeHuE B IPUPO/IE,
¢du3nUecKrue 1 XMMUYECKHE CBOWCTBA

36

Okcuipl yriaeposa, ux GU3ndecKue u
XUMHYECKHE CBOMCTBA. DKOJOTHUCCKUE
po0JIeMbl, CBA3aHHBIC C OKCHIOM
yriepona (1V)

37

YroapHasg KUCJIoTa U €€ COJIn

38

[IpakTuueckas padora Ne 4 o Teme
"IlonyuyeHue yriaekuciaoro rasa.
KauecTBenHnas peakuust Ha kKapOOHaT-

HOH

39

[TepBoHavabHBIEC TOHATHS 00
OpPraHWYECKUX BEILECTBAX KAK O
COEIMHEHUSX YIIIepo1a

40

Kpemunii u ero coeuHeHus

41

[TpakTtuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxkneinine HemMeTabl U UX
COCTUHCHHUS

42

Konrtponsnas padora Ne3 o teme
«Baxnelmue HeMeTaIbl U UX
COETMHEHUS)

43

OO0mas XxapakTepuCcTUKa XUMHIECKIX
9JIEMEHTOB — METAaJIJIOB.
MeTananeCKas{ CBA3b U MCTAJJIMYCCKAsL
KpHUCTaJUIMYeCKas pemerka. Pusnyeckue
CBOMCTBa METAJJIOB

44

XUMHUYECKHE CBOMCTBA METAIJIOB.
DIIEKTPOXUMUYECKUN P HAIPSKEHHUN
METAJIOB

45

OO6mue cnocoObl MOTYYEHUS METAJLIOB.
CnnaBbl. Beruncnenus o ypaBHEHUsIM




XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
pEareHToB COJEPKUT MIPUMECH

46 [TonsiTHE O KOPPO3UU METAJIOB

47 IIenounbie METaIIbI

48 OKcHJIbI ¥ THIPOKCHIBI HATPUS U Kallus

49 IlenouHo3eMeIbHBIE METAILIBI —
KaJIbIIMA U MarHui

50 Baxneiimme coelMHEHUS KATbIUS

51 O06001IeHNEe U CHCTeMAaTU3alus 3HAHUI

52 JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHCHHUS

53 [TpakTiueckas paborta Ne 6 o reme
"YKEcTKOCTh BOJIBI M METOIBI €€
ycTpaHeHus"

54 AnroMuHUH

55 AmdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHUIA

56 Kenezo

57 OKcuIpl, THAPOKCUIBI U COJIM JKeJle3a
(I u xene3a (111)

58 O060011eHre U crcTeMaTu3alns 3HaHu|

59 [Tpaktudeckas padora Ne 7. Pemenne
HKCIIEPUMEHTATIBHBIX 33/1a4 TI0 TEME
«BaxHenme MeTajIbl U UX
COCTUHEHUS

60 BerauciieHus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3
peareHTOB JIaH B U30BITKE WU COACPKUT
npuMecH. BerauciaeHus: MaccoBoi 1onu
BBIXOJ1a TPOJTYKTa PEaKIuu

61 O06o0011eHre U crcTeMaTu3alus 3HaHu|

62 Kontponbnas pabora Ne4 o teme

«BaxHeln1me MeTaJuIbl U UX
COCTUHEHU S




63

BemecTBa u matepuaisl B
HOBCEIHEBHOMN KU3HHU YEIOBEKA

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH
CpeIIbI

65 Poibp XxumMuM B pelieHnn SKOJIOTHYECKHUX
npoOemM

66 PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTH3aIis 3HaHUN

67 PesepBHblii ypok. O60011eHNE U
CHCTEeMAaTH3aIus 3HaHUN

68 PesepBHblii ypok. O60011eHNE U

cUCTeMaTHU3alus 3HaHUN
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