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MNOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamma mo XumuM Ui oOydaromuxcs 8-9 KIIacCOB COCTaBJeHa Ha OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW IMPOrpaMMbl OCHOBHOTO
o0miero o0pazoBaHMs, MPEACTAaBICHHBIX B DenepaabHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIo oOwmiero ooOpa3oBaHMsd, € Y4ETOM pacnpeAelEHHbIX 10 Kiaccam
MPOBEPSIEMBIX TpeOOBAaHUU K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOro oOmiero o0pa3oBaHHMs M JJEMEHTOB  COJAEP)KaHMs, [PEACTaBICHHBIX B
YHUBepcalbHOM KOoAHM(UKAaTOpe MO XMMHUH, a Takke Ha OcHOBe I[IpuMepHON mporpaMMel
BOCIIUTaHUsI OOy4aroIIMXCsl MPHU IOJYyYEHUH OCHOBHOIO O0LIero o0pa3oBaHHUA U C y4ETOM
Konuenmuun npenoxaBanusi yuyeOHOro mnpeamera «XUMHUS» B 00pa30BaTEIbHBIX OpPraHU3aLUsAX
Poccuiickoit denepanuy, peanus3yonmxX OCHOBHBIE 001Ie00pa3oBaTebHbIe MPOrpaMMbl (YTB.
Pemenunem Konnerun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPE/IMETA «XUMUM»

Bkiag yueOnoro npeamera «XuMHS» B JOCTHKEHHE IIeTICH OCHOBHOTO 0011er0 00pa3oBaHuUs
00yCIIOBJIEH BO MHOTOM 3HAU€HHEM XUMHYECKONW HAyKH B TMO3HAHUU 3aKOHOB MPHUPOJBI, B
Pa3BUTHH MTPOU3BOAUTEILHBIX CHJI 00IIIECTBA M CO3AaHUU HOBOM 0a3bl MaTepHaIbHOMN KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK pPACIPOCTPAHMIIA CBOE BIIMSIHUE Ha BCE
00J1aCTH 4Y€JIOBEUYECKOI'0 CYILECTBOBAHUS, 3aJajla HOBOE BHUJIEHUE MHUpA, CTajla HEOThEMJIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOJIMMBIM YCIIOBUEM KU3HH OOIIECTBA: 3HAHUE XUMUU
CIIY’)KAT OCHOBOH Ui (OPMHUPOBAaHUS MHUPOBO33PEHHUSI YEJIOBEKA, €ro IMpPEICTABICHHHA O
MaTepuaIbHOM €MHCTBE MHUPA; BXKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUEH MPEACTABIECHUS O
B3aMMOIIPEBPALICHUSX SHEPruM U 00 HBOJIIOIIMM BELIECTB B IMPHUPOJAE; COBPEMEHHAs XUMUS
HalpaB/ieHa Ha pelleHHe TII00aJIbHBIX MPOoOJeM YCTOHYMBOTO Ppa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCKOM, TMHIIEBOM M  3KoJormdyeckoi Oe30macHOCTH, MpobdiieM
3/1paBOOXPaHEHUS.

B ycioBusiX Bo3pacTaroniero 3Ha4eHUsl XMMHUH B dKU3HU O0IIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHYECKOTO o0pa3oBaHMs. B miaHe conuanu3anyy OHO SIBJISIETCS OJHUM M3 YCIOBUH
(opMHUPOBAaHNS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XHMMHUYECKHE 3HAaHUSA HEOOXOAUMBI Uil  HPUOOpETEeHUs
OOLIEKYJIBTYpPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOr0OOpa3HOW KM3HM OOIIEeCTBa, Ui OCO3HAHMS BAXHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO M 3/I0POBBIO IPYTUX, K OKpYKaroUlel MPUPOAHON cpene, AJs
rPaMOTHOI'O MOBEACHUS MPU UCTIOIb30BAHUM PA3TMYHBIX MAaTEPUATIOB M XUMUYECKUX BEIIECTB B
MTOBCETHEBHOM JKU3HU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIIKOJIE SIBJISIETCSI 6a30BbIM 110 OTHOIICHUIO K CUCTEME
olmiero XuMu4eckoro oOpas3oBaHus. [loaTomMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT Hpucylire oOleMy XMMHUYECKOMY OOpa3OBaHUIO KIFOYEBBIE IIEHHOCTH, KOTOpHIE
OTpakalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIMBUIYyaJbHbIE MOTPEOHOCTU. ITUM
OTIpeNieNsIeTCsl CYIIHOCTh 00IIei cTparernn oOyueHHsl, BOCIIMTAHUS M Pa3BUTHS 00YJarOIIUXCs
CpelCTBaMU y4eOHOro npeameTa « XuMus».

Nzyuenne npenmera: 1) crnocoOCTBYeT pealu3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS U
dbopMHUpPOBaHUS KYJIBTYpPHl JUYHOCTH, €€ 00IIeil u (HyHKIIMOHATBFHON TPaAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOIN y4eOHOM AesITeNbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
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HEOOXO/IMMBIX KaK B IOBCEAHEBHOM JXKU3HU, TaK U B NPOPECCHOHATBHON AEATENbHOCTH; 3)
3HAKOMMUT CO CHEIU(PUKON HayYHOIO MBIIUIEHNUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIs1a HA
€IMHCTBO TPHUPOABI M YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHMs K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTMUECKOE 00Pa30BaHUE IIKOJIbHUKOB.

Ha3Banuble HampaBieHHS B OOY4YEHHUM XMUMHU OOECICUMBAIOTCS CHEIU(PHUKON COAEpIKaHUSI
IpeaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMUH Ha ONPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc XuMuum OCHOBHOW WIKOJBI OpPHUEHTUPOBAH HA OCBOCHHE OOYYarOIMMHCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSTHH M CBEISCHUH 00 OTIENbHBIX OOBEKTax
OpPraHUYeCKON XUMHHU.

CrpykTypa comepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXOJa K €ro
n3ydyeHno. CopepaHue CKJIaAbIBAETCS M3 CHCTEMBl INOHATHM O XMMHMYECKOM DJJIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUECKOW peakmuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIUILY IIOCIEA0BATENBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUM Pa3HOIO YpPOBHSA: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCErO
ecTecTBO3HaHus, ypoBHs Ilepuonudeckoro 3akona . 1. MeHnzeneeBa Kak OCHOBHOI'O 3aKOHa
XUMHUHM, YYEHHMS O CTPOEHUM aTOMa U XUMHYECKOHM CBSA3M, MpeAcTaBleHUud 00
JNEKTPOJIMTUYECKOM  ITUCCOLMALMM  BEUIECTB B pacTBOpax. TeopeTnyeckue  3HaHUA
paccMaTpuBalOTCS HAa OCHOBE OMIIMPUYECKH TIIOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHAS (PYHKIMH 0OBICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEM IIPAKTUYECKOTO IPUMEHEHHS U
MIOJIyYEHUS U3y4aeMbIX BELIECTB.

Takast opraHm3amms coAep)KaHHs Kypca CIIOCOOCTBYET MPEICTABICHUIO XHMHUYECKOM
COCTAaBIAIOLIEH HAy4HOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOW mNpupoasl. Tem caMbIM
o0ecreynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAayyHOMY 3HAHUIO U METOJaM I03HAHMUA B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOCHHE
COJlepXKaHUs Kypca IPOUCXOAUT C TNPHUBJICYECHUEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccbs» n «Pusnka. 7 Kiaace».

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMUSA»

K HampaBiieHnto mepBOCTENEHHONW 3HAYMMOCTH TIPU peau3aluid 00pa30oBaTeIbHBIX (YHKIIHMA
npeaMera «XHUMHUS» TPAJAULMOHHO OTHOCAT (POpMHUpPOBaHHME 3HAHUI OCHOB XMMHYECKON HayKH
KaKk 00JIaCTH COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATENIHHOCTH YeJIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya NpeamMeTa COCTOUT B (OPMUPOBAHUU
CUCTCMbI XUMHUUYCCKUX 3HaHPII>i — Baﬁ(HeﬁIHHX q)aKTOB, HOHﬂTHﬁ, 3aKOHOB H TeOpeTI/ILICCKI/IX
MOJIO’KEHUH, TOCTYIMHBIX 00O0OIIEHHI MUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKu, 3HAaHUH O
Hay‘-IHI)IX METOdax H3y‘-IeHI/I$I BCIIECCTB U XUMHUYCCKUX peaKHHfI, a TaKXEC B (bOpMI/IpOBaHI/II/I nu
pa3BUTUU YMEHHH U CIOCOOOB NIEATEIHHOCTH, CBA3AHHBIX C IUIAHWPOBAHUEM, HAONIOJIEHUEM U
MIPOBEJICHUEM XUMHUYECKOTO SKCIEPUMEHTA, COOJIFOICHIEM TpaBUil 0€30MacHOT0 OOpalIeHHs ¢
BEIECTBAMH B IOBCEIHEBHOM KU3HH.

Hapsiny ¢ sTiM nenu u3ydeHus: npeiMera B IporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpa3oBanus. CeromHs B
oOpa3oBaHMM 0c000 3HAYMMOW TPHU3HAETCS HAMPABICHHOCTh, OOYYCHHUS HAa pa3BHTHE U
caMopa3BHUTHE IUYHOCTH, (opMHUpOBaHHE €€ HWHTEIUIeKTa W o0med KymnbTypbl. OOydeHue
YMEHHIO YYHTBCS W TPOJOJDKATh CBOE 00pa3oBaHUE CaMOCTOSTEIBHO CTAHOBUTCS OJHOW W3
BaOXHEHIINX (PYHKIMHA yUeOHBIX MPEIMETOB.

B cBs3m ¢ 3TMM npu HM3ydEeHHWH NpeAMETa B OCHOBHOM HIKOJE JOMUHUPYIOIIEE 3HAYECHHE
MPUOOPENHN TaKKe e , KaK:



(hopMHpOBaHHE UHTEIIEKTYaIbHO PA3BUTOMN JINYHOCTH, TOTOBOM K cCaM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEIIEHUH, CIIOCOOHOM aanTUPOBATHCS K
OBICTPO MEHSIFOIIIMMCS YCJIOBUSIM KHU3HU;

HaIIpaBJICHHOCTDb 06yquI/151 Ha CUCTEMATHNYCCKOC HpI/IO6H_[eHI/Ie yqalmuxcs K CaMOCTOSTEILHOU
MO03HABATEIBHON JESITETLHOCTH, HAYYHBIM METOIaM MO3HAHUS, POPMHUPYIOLTIM MOTHUBAIUIO
pa3BHUTHE CIOCOOHOCTEN K XUMUU;

obecrniedeHre yCIoBHi, CITOCOOCTBYIOMINX MPUOOPETEHUIO 00YJAFOIIUMUCS OTIBITA
pa3zHO00pa3HOM JEATEIIEHOCTH, TIO3HAHUS U CAMOTIO3HAHMSI, KITFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMHCTCHHHﬁ), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTHU,

(bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLICHUBATH SABJICHHA OKPYXAIOMIETO MHUPAa HA OCHOBAHHUHN
3HAHUH U OIIbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN XUMHU,

(dhopMUpOBaHHE y 00YJIAOIIMXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHWMSI IICHHOCTH
XUMHYECKHUX 3HAHUI J7151 BBIPAOOTKU IKOJIOTUYECKH 1€1eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM AEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOLIEH IPUPOTHON
Cpelibl;

pa3BUTHE MOTHUBALIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE yCBOEHUS OOIIEUEI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BbIOODPY
npouiis ¥ HaNpaBICHHOCTH JajbHeHero o0yuyeHus.

MECTO YYEBHOT' O ITPEIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme o6mero oopasoBanusi «XuUMHUsS» MpU3HaAHA 00s3aTENbHBIM YYEOHBIM MPEIMETOM,
KOTOPBII BXOJIUT B COCTaB NMpeAMETHON 00siacTh «EcTecTBeHHO-HayYHbIE TPEIMETHI.

VY4eOHbIM MJIaHOM Ha €€ n3yueHue oTBeIeHO 136 yueOHbIX yacoB — MO 2 4. B HEJEeN0 B 8 1 9
KJIaccax COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4YelloBeka. Tena u BemecTBa. Ou3znueckrne CBOMCTBA
BEILECTB. ArperartHoe cocTosiHue BeulecTB. [IoHsATHE 0 MeTOJaxX MO3HAHUS B XUMUU. XUMHS B
cucreMe HayK. YucTtelie BemniecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUE 3TIeMEHThI. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHocHTeNnbHass aTomHas Macca. OTHOCHUTENTbHAs MOJEKYJISpHas Macca.
MaccoBas 10J1 XMMHYECKOT0O 3JIEMEHTA B COSIUHCHHH.

Ou3nyYecKue M XUMHUYECKUE SIBJICHUSA. XHMHUYECKash peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Kimaccudukamnus XUMUYECKUX peaKiuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCYHOH, ¢ mpaBuiaMu paboOThl B
naboparopun U mnpuémMamu oOpalleHus ¢ JabopaTOpHBIM O0OpYyIOBAaHUEM; H3y4YEHHE U
onrcanue PU3NIECKUX CBOMCTB 00pa3llOB HEOPTraHMUECKHUX BEIIECTB; HAOMOIeHNEe (PU3MUIECKUX
(TutaBIIeHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYNKE, KATIEHHE W KOHICHCAIUS BOIbI)
U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHCJIOTOW) SIBJICHHM, HAOIIOJIEHNE U OIMHMCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKITUH
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(paznmokeHue caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, pasioKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3ammoelcTBHE Xene3a ¢ pacTBopoM coiu Meau(Il));
u3ydeHre cnocoOOB paszeneHust cMeceld (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
TUCTHIUISAIMS, XpomaTorpadus), NpPOBEACHHE OYUCTKU IOBapEeHHOW coiu; HaOII0JeHHE U
ONMCAHUE PE3YJIbTaTOB IPOBEICHUS OINbITA, WLIHOCTPUPYIOLIErO 3aKOH COXPAHEHHUS MacChl;
CO3aHHE MOJIETICH MOJIEKY (IIapOCTEP>KHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cMmech razos. CocrtaB Bo3nyxa. Kuciaopom — 3ieMEHT M IPOCTOE BELIECTBO.
Haxoxnenne kucnopona B npupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKIi TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUsT KucCIopojga B Jjaboparopuu u
npoMbIIIIeHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — amIOTpONHAs MOIU(PUKAIHS
KHCIJIOPOJa.

TermnoBoit 3¢ddexkr xumuyeckol peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHs, DJK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT u npoctoe BemiecTBo. Haxoxkaenue Bogopo/ia B mpupojie, pu3ndeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4eHus. Kucnoter u conu.

KonnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MomsipHblii 00bEM ra30B.
Pacuérbl mo XuMHUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcrBa BoAbl. Boma kak pacteBopurens. PactBopel. Hacelmiennesie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoOcTh BemiecTB B Boje.MaccoBasi 10511 BelleCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoze. 3arpsi3HEHUE NMPUPOJIHBIX Boj. OxpaHa U OYMCTKA
MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coeauHeHnid. Oxcuapl.  Kiaccupukamust  OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJIOB (MEXAyHapoaHasi U TpuBHaibHas). Pusnueckue M XMMHUECKHE CBOWCTBA OKCHJIOB.
[Tonyyenue okcuaoB.

OcHoBanus. Knaccuduxanuss OCHOBaHMN: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHU# (MeXAyHapoAHas W TpuBUaibHas). DuU3MYECKHEe U XUMUYECKUE
cBOMCTBa OCHOBaHUU. [losryueHre ocHOBaHMM.

Kucnorel. Knaccuduxammss  xucinor. Homenkmatypa kucinor (MeXAyHapoAHas W
TpuBHasbHasA). PU3HUEcKUe U XUMUYECKUE CBOMCTBA KUCIOT. Py aktuBHOCTH MetaioB H. H.
bekerosa. [lonyuenne Kucior.

Comu. HomenknaTtypa coseit (MexayHapoaHas U TpuBHANIbHAS ). DU3HYECKUE U XUMUYECKHE
cBoricTBa coneil. [lonyuenue coneil.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPTraHMUECKUX COCTUHEHHH.

XUMUYECKUH DKCIIEPUMEHT: KaUECTBEHHOE ONPEIEIICHNE COAEPKAHUSA KUCIOPOJa B BO3YXE;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U U3YyUYEHUE CBOMCTB KHCIOpOJa; HaOII0JeHue
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUSI BO3HUKHOBEHMS U NPEKpPAILICHUs] TOPEHUS
(mokapa); O3HAKOMJICHME C 00pa3llaMd OKCHIOB W OIMCAHHE WX CBOWCTB; IOJYYCHHE,
coOMpaHue, paclo3HaBaHHE M M3yYEHHE CBOMCTB BOAOpOAa (IOpeHHe), B3auMoJeicTBHE
Bogopoaa ¢ okcugoMm Menu(ll) (Bo3MOXHO HCIOIB30BaHUE BHUIACOMATEPUATIOB); HAOIO/IEHUE
00pa3IoB BEIIECTB KOJINYECTBOM 1 MOJIb; HcCieI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO; MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOM MAacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOJBI C MeTaUlaMH (HATPHUEM U KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAaHHME BHJIEOMATEPUANIOB); ONpEeNIEHue PACTBOPOB KHUCIIOT M IEI0YeH C
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB; HAaOIOICHUE M3MEHEHHs OKpAacKH HHIUMKATOPOB B PAacTBOpaxX KUCJIOT U ILEJIOYeil;
u3ydeHue BiaumoaeilictBus oxcupa wmeau(ll) ¢ pacTBopoM CepHOMl KHCIOTHI, KHCIOT C
MeTaJlJIaMH, peakuuil HelTpaiu3aluuu; MOJy4yeHUE HEpacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE



OJIHOTO0 MeETajila JIPYTMM K3 pacTBOpa COJU; PEIICHHE SKCIEPUMEHTAIbHBIX 3aad M0 TeMe
«BaxHelmme KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

Mepuoguveckuii 3axkoH u Ilepuoamueckas cucrema xuMudeckux 3iemenros /. U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKH KiIAacCU(PUKALKUU XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METasUlbl, TaJOre€Hbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux ieMeHToB . . Menneneesa.
Koporkonepuoanass u anuHHomepuonHas ¢opmbl llepuonnyeckoil CHUCTEMbl XUMHUYECKHX
anemenToB JI. . Menneneesa. Ilepuons! u rpynnel. @U3NYECKHUl CMBICIT IOPSIKOBOIO HOMEPA,
HOMEPOB IepUoa U IPYIIbl FJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obosouek aTtomMoB TmepBbIx 20 xuMuyeckux djeMeHTOB Ilepmommyeckort cuctemsr /Jl. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuonnueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajdyca aTOMOB XMMHYECKUX DSJIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO Tpynmnam M nepuoaam. 3HaueHue llepuoamyeckoro 3akoHa u
Ilepponnueckol CHCTEMBl XMMHMYECKUX JJIEMEHTOB Ul Pa3BUTHS HAyku W npaktuku. [[. M.
MeHnpneneeB — y4EHBIN U IPAKIAHUH.

Xumuuaeckas CBSI3b. KoBanientHas (monsipHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenn okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakiuu. [Ipoiiecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN JKCIIEPUMEHT: H3y4deHHue oOOpasloB BEIIECTB METALUIOB W HEMETaJlIOB;
B3aUMOJICMCTBUE TUJIPOKCUA LIMHKA C pAacTBOPaMHU KUCJIOT U IIEJIOYEH; MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOUTUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, PEeaKIuu
pa3I0KEHUS, COSTUHEHU ).

MexnpeameTHble CBSI3U

Peanuzamusi MeXIpeIMETHBIX CBSI3ed NpU U3YYEHWH XHUMHUHU B 8 KJlacce OCYIIECTBISETCS
4yepe3 HCIOJb30BaHUWE KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHSATHH,
SABJISIFOLIIUXCSI CACTEMHBIMM JIJI51 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MOHATUS: HAYYHBIM (pakT, THUIMOTE3a, TEOPHUS, 3aKOH, aHAJIHU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTh, HAOMIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJICITb, SIBIICHHE.

®dusnka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKJIUJ, HN30TOMbI,
pPaauoOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peaKusi

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumudeckux ieMeHToB J[. . Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TpEX MEePUOJO0B, KAIHs, KAJIbLIUA U UX COETMHEHUN B COOTBETCTBHUHU C MOJO0KEHHEM DJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XHMHYECKOW CBSA3M. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKHM M BHJA XUMHYECKON
CBSI3U.



Knaccupukanmss u  HOMEHKJIAaTypa HEOPraHMYECKHMX BEHIECTB (MEXAyHAapoJgHas U
TpUBMaAJbHAsA). XUMHUYECKHE CBOMICTBAa BEIIECTB, OTHOCALIMXCS K pPAa3IMYHBIM KilaccaM
HEOPraHUYECKUX COEAVHEHUMN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILECTB.

Knaccuukanus XUMUYECKUX peaklUil M0 pa3lIuyHbIM MpU3HAKaM (10 YUCIy U COCTaBy
YYaCTBYIOUIMX B PEaKUUH BELIECTB, MO TEMmJIOBOMY 3(QeKTy, Mo HM3MEHEHHUIO CTeNneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPAaBHEHUSI.

Ilonartue o ckopoctu xumuueckod peakuuu. [loHsTne 00 0OpaTMMBIX M HEOOpPATHMMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TepOreHHbIX peakuusx. I[lonstue o
XMMHYECKOM paBHOBeCcUH. DaKTOpbI, BIMAIOLIME HA CKOPOCTb XHMHYECKOM peakuuu Hu
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH, JJIEKTPOHHBI  OajllaHC  OKUCIIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuMii ¢ UCIIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3M€KTPOIUTHUECKON AMCCOLUAMM. DJIEKTPOJIUTHI U HE- 3JIEKTPOIUTHL. KaTHOHBI,
aHMOHBl. MeXaHHU3M JAHMCCOLMAIMM BELIECTB C pPa3IMYHBIMM BHJAMHM XMMUYECKOH CBS3H.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuun moHHOro obMeHa. YcCIOBHSA NPOTEKAHUS PEAaKUUH HOHHOTO OOMEHa, HOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpeACTaBIeHU 00 3JIEKTpOJUTHYECKON aucconuanuu. KadyecTBEeHHblE peakUuyd Ha HOHBI
[TonsTHE O THIPONIHN3E COTNEN.

XUMHUECKUI 3KCIIEPUMEHT: O3HAKOMJIGHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa U anMasa), CIIOKHBIX BEIIECTB
(xnopuna HaTpus); UCCIEIOBaHME 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakiuu OT
BO3/ICICTBUS pa3IMUHbIX (PAKTOPOB; MCCIIEOBAHUE JIEKTPOIPOBOJIHOCTH PACTBOPOB BELLECTB,
nporecca  JAMCCOLMAIMM  KHCIOT, IIenodyed M cosnedl  (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPOBEACHUE ONBITOB, WUIFOCTPUPYIOLIUX MPU3HAKU NPOTEKaHUs peakluit
HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BbIIEIEHUE Ta3za, OOpa30BaHHE BObI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3ioKEHUs,, COEIMHEHMs); PpacHO3HaBaHUE HEOPraHMYECKMX BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX peaKlUii Ha MOHBI; pEIIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX cOeJHHEHHSA

OO6mas xapakTepucThka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTETNIEHU
okucneHus. CTpoeHne u (pU3NUecKrue CBOMCTBA MPOCTHIX BELIECTB — TaJlOTeHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe XJjopa (B3aUMOAEWCTBHE C MeETa/llaMd, HeMeTallyIaMH, IIEJI0YaMH).
Xnoposogopoa. CossiHast KUCIIOTa, XMMUUECKHAE CBOWCTBA, NTOJIy4eHHE, pUuMeHeHue. JlelicTBre
XJIOpa W XJIOPOBOJOpOJa Ha OpraHU3M 4ejoBeKka. BakHeline XJOpHUIbI U UX HaXOXKICHHE
B IIPUPOJIE.

OObmass xapaktepuctuka »31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

CrpoeHune u ¢pu3nyecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHBIE
MOIUGUKAIMM KHCIOpoJa M cepbl. XUMHUECKue cBoicTBa cepbl. CepoBOJOPOA, CTpOEHHE,
duznyeckue U XuMuueckre cBoicTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUJIOB.
CepHast KucioTa, (U3MUECKHE W XUMHUYECKHE CBOiicTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KUCIOT M crneuuduueckre). XUMHUUECKHE PpEeaklH{, JeKalde B OCHOBE MPOMBIIIJIEHHOTO
croco0a mosyyeHust cepHoil kucioTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynabdar-uoH. HaxoxneHuwe cepsl M €€ COCIMHEHHH B TPHUPOAC. XHUMHUUYECKOE
3arpsiI3HEHUE OKpYXKaloIleW cpedbl COENMHEHUSMU cepbl (KMCIOTHBIE AO0XKAH, 3arpsi3HEHUE
BO3J/IyXa U BOJOEMOB), CITIOCOOBI €ro MPEeA0TBPAIICHHUS.

OOmast xapakTepucThka 3jJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.



A30T, pactipocTpaHeHue B IpUpoe, GU3NUECKue U XUMUUecKue cBoiicTBa. KpyroBopot a3ora
B npupoge. AMMHaK, ero (usnueckue M XMMHYECKHUE CBOMCTBA, MOJyYEHUE U MPHUMEHEHHUE.
Conn ammoHus, X (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
HAa MOHBI aMMOHHMS. A30THas KUCJIOTa, €€ moilyueHue, Gu3nueckue U XUMHUYECKUE CBOICTBa
(oOme Kak mpeAcTaBUTENs Kiacca KUCIOT M crneuudpuueckue). Vcnoiap3oBaHue HUTPATOB U
coJielf aMMOHHUS B Ka4eCTBE MUHEPAJIbHBIX yA00peHuil. XMMUUECKOe 3arpsi3HEHNE OKpY Karoleit
Cpebl COeIMHEHUSIMH a30Ta (KUCIOTHBIE A0/, 3arps3HEHNE BO3/lyXa, TOYBBI U BOJOEMOB).

®dochop, amnorpomHsie Momudbuxanuu (ocdopa, ¢uUMUECKHE M XHUMHYECKHE CBOWCTBA.
Oxcun docdopa(V) u pochopHas kucnora, Gpusnueckue U XUMUIECKAE CBONCTBA, MOJTyUYECHHUE.
Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 3meMeHToB [VA-rpymmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENICHU OKUCIICHUSI.

VYraepon, amioTporHble MOAM(HKALNHK, pacIpOCTpaHEHHE B MpHUpone, (usmueckue u
XUMHUYEcKHe cBoiicTBa. Ancop6uus. Kpyrosopot yrinepona B npupozge. OKcuabl yriaepoza, ux
¢u3nueckue W XMMHUYECKHE CBOMCTBA, JACWCTBUE Ha JKUBBIE OpPraHU3MBI, IOJTyYEHHUE
U IpUMEHEeHHue. JKOoJorudeckue mnpoOiembl, cBA3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumotesa
rJ100aTbHOTO TOTEIJICHNsT KJIMMAaTa; MapHUKOBBIA 3¢ dekT. YroapHas KHCIOTa M €€ CONH, MX
dbusznyeckue ¥ XMMHUYECKHE CBOICTBa, MOJlyueHHWE M npuMeHeHue. KadecTBeHHas peakius Ha
KapOoHar-uoHBL. cmonp3oBanue kapOOHATOB B OBITY, MEAMIWHE, NPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHUSX YIiepona
(MeraH, 5TaH, JTWUJIEH, alETWJICH, JTAaHOJ, TIUIEPUH, YKCycHas Kuciorta). X coctaB u
xuMu4yeckoe crpoeHue. [loHATHE O OHMONOrMYECKH BaXXKHBIX BEHIECTBAX: JKUpPaxX, Oenkax,
yriaeBoJax — W HMX pPOJM B JKU3HH 4YelloBeKa. MarepualbHOE €IUHCTBO OPraHMYECKUX U
HEOPraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOICTBA, MONTy4YeHHEe U ipuMeHeHne. CoeuHeHUs
KpemHus B nipupozae. OOmme npezacrasienus o0 okcuae kpeMHusi(IV) U KpeMHUEBOH KHUCIIOTE.
Cunukatel, HMX UCHOJIB30BaHHWE B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. I[IpobGiembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEJHEBHOM JKU3HU.

XUMUYECKUH IKCIEPUMEHT: N3y4YeHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTBI; TIPOBEJICHUE KaUeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIO/IEHUE MPU3HAKOB UX
NPOTEKAHUS; ONBITHI, OTpPAXKAKOUIMEe (PHU3MUECKHE M XMMHUYECKHE CBOMCTBAa TAJIOTEHOB M HX
COEMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJEOMATEPHATIOB); O3HAKOMIIEHHE € OOpa3laMu
XJOPUIO0B (TAJIOTCHUIOB); 03HAKOMIIEHHE C OoOpasliaMHu Cepbl U €€ COCIUHEHHUSIMHU (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEpUANIOB); HAOIIOJEHHME Tpolecca OOYyIJIMBaHMS caxapa IOJ
JIEHCTBUEM  KOHLEHTPUPOBAHHONW CEPHOM KHUCJIOTHI; H3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHUCIOThI, NMPOBEJCHHE KAueCTBEHHOM peakluu Ha Cyib(paT-uoH U
HaOJroIeHne Tpu3HaKa e€ MPOTeKaHWs; O3HAKOMIIEHHE C (DPM3MUYECKUMH CBOICTBaMHU a30Ta,
dochopa W uX coeauHEHUH (BO3MOXKHO HCIOJNB30BAaHHE BUICOMATEPHANIOB), OOpa3aMu
a30THBIX M (OCOpHBIX YAOOpEHMIi; ModaydeHue, coOupaHHe, paclo3HaBaHHE U H3y4EHHUE
CBOWCTB aMMHaKa; MPOBEJCHHE KAUYECTBEHHBIX peakiuil Ha MOH aMMOHHUS U ¢ochaT-uoH U
U3ydeHHe MPU3HAKOB MX MPOTEKAHHsI, B3aUMOJICHCTBAE KOHIIEHTPHPOBAHHON a30THON KHCIIOTHI
¢ Me/IbI0 (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB); U3YUE€HUE MOJIENel KPUCTAUTMYECKIX
peméTok anmasa, rpadura, GyaepeHa; 03HAKOMIICHHE C MPOIECCOM afCOPOIMU pacTBOPEHHBIX
BEIIECTB AKTMBHPOBAHHBIM YIJIEM M YCTPOHMCTBOM IIPOTHBOrasa; IOJy4eHHE, COOHMpaHHe,
pacrio3HaBaHHE U U3YUEHHUE CBOMCTB YIIIEKUCIIOTO Ta3a; MPOBEACHNE Ka4YeCTBEHHBIX pEaKIfii Ha
KapOOHAaT- M CHUJIMKAT-UOHbI M M3yY€HHE TMPU3HAKOB HMX MPOTEKaHUs; O3HAKOMJICHHE C
NPOAYKIMEH CHIIMKaTHOW TPOMBIIUICHHOCTH; pEIleHHe SKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe
«BaxxuHeiinme HeMeTaIbl ¥ UX COSAMHEHUS.

MeTajlibl M MX COEMHEHUS



OO0mmas XxapakTepUCTUKa XUMUYECKUX IEMEHTOB — METAJIOB Ha OCHOBAHUH UX IMOJIOKCHUS
B Ilepuoauueckoil cucrteme xumuueckux siaeMeHToB [. 1. MenaeneeBa U CTpOCHHUS aTOMOB.
Crpoenue MeramioB. Mertaminyeckas CBsI3b M METAUIMYECKAs] KPUCTALIMYECKas peHeTKa.
DNIEKTPOXUMUYECKUN Pl HanpspkeHUM MerauioB. Pu3nyecKne W XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MoydeHus MeTaioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyryH, JIOPATIOMUHHUM, OpoH3a) U MX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[{enounble MeTaiuibl: nojoxxenue B [lepuoanueckoit cucreme xumuueckux anemeHTos [I. 1.
MeneneeBa; CTpOGHHME WX aTOMOB; HaxOXJAeHHE B mpupoje. dusznyeckue U XUMUUYECKHE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUBI HATPUS U Kamus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenouHO3eMeNbHBIE METAJUIBI MarHUK M KaJbLIM: moJiokeHue B [lepuonnueckoin cucreme
xuMmuueckux 3iemeHToB . M. MenneneeBa; CTpoeHHME MX aTOMOB; HAaXOXKJICHUE B IPUPOJE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHus M KajblMs. BakHelnime cCOeIMHEHUs KaabLus
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Amomunuil: nonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ W.
MenneneeBa; cTpoeHUE aToMa; HaXOXJeHUE B npupoje. Pu3ndeckue U XMMHUYECKHUE CBOWMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: nonoxenue B Ilepuonuyeckon cucreme xumudeckux anemeHTos /1. M. Menaeneesa;
CTPOCHHME aToMa; HaxoxkJaeHue B mpupoje. dusmyeckue M XUMUYECKHE CBOMCTBA Kejesa.
Oxcuppl, runpoxcubl u conu xxenesa(ll) u xxenesa(1ll), ux cocras, cBoiiCTBa U MOIy4YEHHUE.

XUMUYECKUI OSKCIEpUMEHT: O3HAKOMJICHHE C o00pa3laMd METa/lIoOB M CIUIaBOB, UX
(GU3MYECKUMH  CBOMCTBAMHU; HW3Y4YEHHUE PE3yJIbTATOB KOPPO3HH METAIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KANbIMs U HaTpUs
C BOJIOM (BO3MO’KHO MCITOJIb30BAHUE BHIEOMATEPUAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUeCTBEHHBIX PEAKIUii HAa MOHBI (MAarHus, KaJblys, aTFOMUHUS, IIUHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); HaOmrogeHMe W OMHMCAHHWE MPOIECCOB OKpPAIIUBAHUS
MJIaMEHU MOHAMM HATpPHsl, KA W KaibIMs (BO3MOXKHO HCIIOIB30BAaHHUE BUIEOMATEPHUATIOB);
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS W TUAPOKCUIA IIMHKA; pEIICHHe
AKCTIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeIe MeTalIbl U UX COCTUHEHUSI.

XuMus H OKpy:KamoLmas cpeaa

HoBrie maTepuaibl 1 TexHOJ0THMU. BeliecTBa 1 Matepuranbl B MOBCETHEBHOM KU3HU YeJIOBEKa.
XuMus U 310poBbe. bezomacHoe HCMONb30BaHHE BEIIECTB U XMMHUYECKUX PEaKIuil B OBITY.
[lepBas moMomIp TPH XUMHYECKHX OXOrax u oTpaBieHHsX. (OCHOBBI IKOJIOTHUECKOU
rPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpYyKaroleld cpeapl (MpeaenpHas A0mycTUMast
koHueHTpauus Beniects — [1/1K). Pons XxuMun B perieHu 3K0JI0THYECKUX MTPOoOIIeM.

[IpupoaHble HWCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPHUPOAHBIN ra3, He(PTh), MPOAYKTHI HUX
nepepaboTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMUYECKU JKCIEpUMEHT: H3ydyeHUE OO0pa3lloB MaTepuajoB (CTEKIO, CIUIaBbl METAJIOB,
MOJIMMEPHbIE MaTEpPUAJIbI).

MexnpeamerHblie CBA3U

Peanmu3amus MeXNpeaMETHBIX CBS3eM NpPH U3YYEHUM XUMHUU B 9 Kjacce OCyIIEeCTBISETCA
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBJISTIONITUXCSL  CUCTEMHBIMH  JIJIT  OTJIETBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA.
Peanuzanus MexnpeaMEeTHBIX CBS3€H MpHU U3yUYEHHH XMMHUH B 9 Kilacce OCYIECTBISIETCA Yepe3
WCIIOJIB30BaHUE KaK OOIUX eCTECTBEHHO-HAYYHBIX TOHSATHN, TaK W TOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIC MOHATHS: HAay4dHBIN (haKkT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIH3,
CUHTE3, KIacCHU(pUKalus, MNEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
W3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.



®dusnka: Marepus, aroM, OJIJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUJ, HN30TOMbI,
paZlOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUUYECKUI 3apsl, MPOBOJHHUKH, IOJYHIPOBOJHUKH,
TUDIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHE BEIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MYECKHUE BEIMYUHBL,
€MHUIBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dotocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPObI, MOJE3HBIE HUCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IIVTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenne xumuu B 8-9 Kilacce HalpaBlIEHO HAa JAOCTHXKEHHE OOYYarOIIMMUCS JTUYHOCTHBIX,
METaIpPeIMETHBIX U MPEAMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3Y/IbTATHl OCBOCHHUS TPOTpaMMBI  OCHOBHOTO 00mero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOyYeHUsI XUMHH B €IMHCTBE y4eOHOW M BOCHUTATENHHOMN NeATeIbHOCTH
Opranu3aliud B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUHUCKHUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, TNPUHATHIMH B OOIIECTBE MpaBWIAMU W HOpMaMu
MOBEJICHUSI M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHMS, CaMOPA3BUTHUS M COIHAIM3AIUU
oOyJaromuxcs.

JIn4HOCTHBIE PE3YAbTATHI OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IIaTproTHYecKOro BOCIMTAHUS

1) LIEHHOCTHOT'O OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY U HAYUYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIuel o MmepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YyCTpOMCTBE
Mupa 1 oOLIeCTBa;

I'pamxnanckoro BoCnMTaHus

2) TpeacTaBieHUS O COIMAIBHBIX HOPMAaxX M TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTHX BUIAX ACSITEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIeATEIbHOCTU NMPHU BBHINOJHEHUU Y4eOHBIX, TO3HABATENBHBIX 3a7au, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIOMOINM B TpoIlecce 3TOM ydeOHOW AesITeNTbHOCTH; TOTOBHOCTH OIIEHHBATh CBOE
MOBEICHUE W TOCTYNKH CBOMX TOBAPHINEH C MO3MUIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MTOCIEACTBUM MTOCTYIIKOB;

I{leHHOCTH HAYYHOI'O MTO3HAHUSA

3) MUPOBO33PEHYECKUX TMPEACTAaBICHHH O BEIIECTBE W  XHUMHUYECKOH  peakKIHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAYKH W COCTABJSIONIUX OCHOBY A
MOHMMAHUS  CYIIHOCTH HaydyHOM KapTUHBI MHpa; TMpEeACTaBIeHUNH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOAHON Cpellor, O POJIH
XHAMMH B NTIO3HAHUH ITUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIPHBIX MOTHBOB, HAIPAaBIECHHBIX HA TOJYYEHHE HOBBIX 3HAHWN IO XHUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIIECCOB U SBIICHUH;

5) mo3HaBaTenbHOW, WHGOPMAIIMOHHOW M YHUTATEIHCKOW KYJIbTYPHI, B TOM YHCIIC€ HABBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHON IHTEpaTypoi, MOCTYMHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;
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6) uHTEepeca K OOyYEHHUIO0 W TO3HAHMIO, JTF0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, IPOEKTHON M HCCIEA0BATEIbCKOM NEATENbHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABICHHOCTH U YPOBHS O0YUYCHHS B JabHEHIIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0co3HaHMS IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHMS TIOCIEACTBUN M HENPUSTHUS BPEIHBIX HPUBBIYCK
(ynorpeOsieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOTUMOCTH COONIOJIEHHS IPaBHI
0e30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMU B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnutTaHusi

8) nHTepeca K MPaKTUUYECKOMY H3YyUEHHUIO MPOGECCHl U TPpyAa pa3IuyHOro pojia, YBaXKEHHUE K
TPpyy U pe3yjbTaraM TPYIAOBOM MAESATENIBHOCTH, B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOIO BBIOOpAa WHIAMBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEl; YCHEemHONH MpohecCHOHATbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATLCS B TPO(HECCHOHATILHOM Cpelie;

JKO0JIOTrN4eCKOro0 BOCIIUTAHUSA

9) HKONOTHYECKHU 1EIECO00Pa3HOTO OTHOIICHHS K MPUPOIEC KaK UCTOUYHUKY KHU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUS IIEHHOCTH 30pPOBOr0 M Oe30macHOro odpasa >KU3HH,
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3HYECKOMY H TICUXHYECKOMY 370POBBIO,
OCO3HAHHUSA IIECHHOCTH COOIOZCHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboOTe ¢ BelleCTBAMU,
a TaK)Ke B CUTYAIIUAX, YIPOKAIOIIUX 3/I0POBBIO U JKU3HU JTIOJIEH;

10) crmocoOHOCTH MPUMEHSTHh 3HAHHS, MOJy4aeMble MPU U3YYEHUU XUMUHU, U1 PEIIeHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOW, IMOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHH;

11) SKOJOrMYECKOro MBILIUICHUS, YMEHHA PYKOBOACTBOBAaTHCS UM B I03HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTUKE.

METANPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampenMeTHBIX pe3yabTATOB BBIACIAIOT 3HAYMMble JUI  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHLUI, runoresa, (akr, CUCTEMA,
npolecc, JKCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4yHOH KapTHMHE MMpa, U YHHBEpCaJbHble ydeOHble JEHCTBUS (ITO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! JEATEIbHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI 00pa30BaTeIbHON MPOrpaMMbl 110 XMMHH OTPaKaroT
OBJIA/ICHUE YHUBEPCAIbHBIMU [I03HABATEIBHBIMU ACHUCTBUSMHU, B TOM YHUCIIE:

ba30BbIMH J10rH4YeCKUMH 1eiCTBUSIMHU

1) yMmMeHueM HCIOoJIb30BaTh NPUEMBI JIOTUYECKOIO MBILIUICHUS NPH OCBOCHUM 3HAHWMA:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTMMHU HMOHSATHUSMM), UCIIOJIB30BaTh MOHATHS JUIsI OOBSICHEHUS
OTNIENbHBIX (DAKTOB U SIBICHUN; BbIOMpaThb OCHOBAaHUS M KpUTEpPUM I KiacCUPUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH; YCTaHABINUBATH IPUYMHHO-CIIEICTBEHHBIE CBS3HU
MEXy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKHUE PAcCyKACHUs (MHIyKTUBHBIE, JIeTyKTUBHBIE,
10 aHAJIOTHH); IEIaTh BHIBOJIbI U 3aKJIIOUEHUS;

2) yMEeHHEM IMPHUMEHATH B IpOLECcCce MO3HAHMS MOHATHS (TPeIMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHsIeMble B XUMHUU MOJIENIbHBIE TPEACTABICHNs — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa),

XUMHUYecKass (opMmyna M ypaBHEHHE XHMHUYECKOM peakluu — TpU pelIeHUuu YydeOHo-
[IO3HABATENIBHBIX 33/1a4; C Y4YETOM OTUX MOJEIBHBIX IPEICTABICHUN BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU M3Yy4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U

11



XUMHUYECKHX pPEaKUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
IIPOTUBOPEYMUS B M3y4acMbIX IIPOLECCaX M SBICHMAX; NMPENIaraTb KPUTEPUM IS BBIABICHHS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATEIILHO BEIOUPATH CIIOCO0 pelieHus: yueOHou
3ajjaud (CpaBHUBATh HECKOJBbKO BapHUAHTOB peEIlEHHs, BbIOMpaTh Haubojiee MOIXOMSLIUN ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB);

Ba3oBbIMHu ncce10BaTeIbCKUMH AeHCTBUSIMHU

3) yMEHHMEM HCII0JIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KA4€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

4) npuoOpeTeHHEe ONbITA MO IUIAHUPOBAHHUIO, OPraHU3alMd M IMPOBEJCHHUIO YYEHHYECKHX
AKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M MPOIiecca, CAMOCTOSATENBHO POTHO3UPOBATh €I0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
WCCJIEI0BAHMS, COCTABIISATh OTYET O MPOJIETaHHOM padoTe;

Pa6oroii ¢ nunpopmanueit

5) yMmeHueM BbIOMpPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH()OPMAIUIO PAa3IMYHBIX BHJIOB
U GOpM IIPEICTABICHHUS], NOJYyYaeMYyI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJIsIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl HWHTepHETa); KPUTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

6) yMEHHEM NPUMEHSATh Pa3IMUHbIE METO/bI U 3alpOChI IIPHU MOUCKE U 0TOOpE UHPOPMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHsI YU€OHBIX U 03HABATEIbHBIX 33a4
OTIpEeNeIEHHOT0 THUTA; NPHOOpPETeHHE OMbITa B 00JACTH WCIOIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYpOU aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMYHbIX
IIOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpencTaBiICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMUY;

7) yMEHMEM MCIIOJIb30BaTh W aHAJIM3UPOBAaTh B Ipoliecce yu4eOHOH M MCCIeN0BaTeNbCKOM
NeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHME OKPYXKaIOLIEH PUPOJHON CPEBL;

YHuBepcalbHbIMM KOMMYHHKATUBHBIMH el CTBUSIMU

8) ymeHMeM 3ajaBaThb BOIIPOCHl (B XOJ€ Juagora W/MIM JUCKYCCHHM) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

9) nmnpuoOpereHre OMbITa MPE3CHTAIMU  PE3YIHTATOB  BBIMIOJIHEHUS  XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEI0BAaHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEepecOBaHHOCTH B COBMECTHOH €O CBEpCTHHUKAaMHM IIO3HABaTEIbHOW U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUI, ONpe/ieIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITTOJIHEHHOM paboThl U Ip.);

YHuBepcalbHBIMM PeryJIITHBHBIMHU el CTBUAMH

11) yMeHHneM caMOCTOSITETILHO ONPENEIIATh e eSTeIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM NpH
BBITOJIHEHUH 33JaHUA C Y4E€TOM MOJY4YEHHMs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON EeIH;

12) yMeHHeM HCIIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPeJlaraeMble B YCIIOBUH 3a/laHUH.

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3YyNbTaTOB IO OCBOSHHIO O00S3aTENbHOTO  COJEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISIOT: OCBOCHHBIC
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oOydJaromuMUCcs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
MpeAMETHOM 00sacTi «XHWMHS», BHUIBI JIEATCILHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

[IpeameTHBIE pe3yabTaThl OTpPaXarT CHOPMUPOBAHHOCTh y OOYYAIOIIMXCS CICTYFOIINX
YMEHHMN:

8 KJIACC

1) packpvisamv cmbici OCHOBHBIX XMMHYECKUX IIOHATHIA: aToM, MOJIEKYJa, XUMHYCCKHM
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJHAsA),
BAJIEHTHOCTh, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEIbHOCTb, CTENIEHb OKUCICHHSI, XUMHUYECKast
peaknus, KiIacCU(pHUKAIMA PEaKUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKiuu
3aMeIleHus], peakiuu 0OMEHa, 3K30- U SHAOTEPMHUUECKUE PEAKLUHU; TeIUIOBON 3((EeKT peaKkiuu;
PO aToMa, 3JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XMMHUYeCKas CBS3b,
HOJISIpHAst U HETOJIApHAs KOBAJICHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|s) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHITHH (CM. 1. 1) U IPUMEHSTH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosams XUMUYIECKYIO0 CHMBOJIHKY JJIsl COCTaBICHUS (POPMYIT BELIECTB M YPaBHEHHI
XUMHYECKUX PEAKIIUM;

4) onpedensimb BAICHTHOCTh aTOMOB DJJIEMEHTOB B OHHApHBIX COCAMHCHHSX; CTCICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAAJIEKHOCTh BELIECTB K ONpPeACIEHHOMY
KJlaccy CcoeAMHEHU mno QopMynam; BUA XUMHUYECKOW CBsI3M (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpvisame cmwicn Ilepuoanyeckoro 3akona J[. WM. MengeneeBa: JIeMOHCTPHPOBAThH
NOHMMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHHsI MAacChl BEILIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHUs, 3aKOHa ABOTaJpo; ONMUCHIBATH U XapaKTEepU30BaTh TaOINYHYIO (HOpMY
[Teproanueckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «nobouynas noarpynna (b-rpynma)», maneie 1 00JbIINE NEPHOBI; COOTHOCUTH
0003HaueHusl, KOTopble UMeroTcs B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX 3JI€MEHTOB
. 1. MenneneeBay ¢ YNCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHMSI aTOMOB XHMHMYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YWCIIO 3JIEKTPOHOB M paclpesiesieHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) rknaccugpuyuposams XUMUYIECKHE 3JEMEHTHI; HEOPraHHMYECKUE BELIECTBA, XUMHYCCKHE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIUX B pEaKLMU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

7) xapaxmepuzoeams (onucvléamp) o0OIIEe XUMHUYCCKAE CBOWCTBA BEIIECTB pPA3IMYHBIX
KJIaCCOB, TMOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIMIA;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4yeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;

9) ebluuCIIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa o (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

10) npumensimo OCHOBHBIC OIEPAIlMA MBICIUTEILHON JEATEIPHOCTH — aHalh3 U CHHTE3,
CpaBHeHHe, 0000IIeHHe, CHCTeMaTH3alMilo, KIacCU(UKalWIO, BbISBIEHHE NPUYHHHO-
CIIEICTBEHHBIX CBSI3eéd — JUIsI W3YYEHHS CBOMCTB BEUIECTB U XHMMHUYECKUX peakIuil;
€CTeCTBEHHO-HAyYHBbIE€ METOJAbl I03HAaHUS — HaONIo/eHHe, HU3MEpEeHUe, MOJEIUPOBaHHE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

11) credoéame paBuaM ~ MONB30BAaHUSI ~ XUMUYECKOW  MOCYJOH W JIaDOpaTOPHBIM
o0opynoBaHUEM, a TakKe I[paBWiIaM OOpallleHusl C BeUleCTBAaMHM B COOTBETCTBUU C
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WHCTPYKIIMSMH TIO BBIMIOJIHEHUIO Ja0OPAaTOPHBIX XUMHYECKHX OIBITOB 10 TOIYYCHHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PACHO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/INKATOPOB (JIakMycC, eHOIPTATICHH, METUIOPAHK U JP.).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XUMHUYECKHX TOHSITHI: XUMHUYECKH 3JEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPUIIATENIHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKass CBS3b,
TETUIOBON AP QEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PAcCTBOP; IEKTPOJIUTHI, HEIIEKTPOIIHTHI,
ANEKTPONIUTHYECKAST JUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE H HEOOpaTHMbIE pPEaKLIWH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKiuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJCHHE, AaJlJIOTPOIHUS,
aM(pOTEpPHOCTh, XUMHUYECKasI CBA3b (KOBAJCHTHAs, HOHHAS, METAJUNINYECKast), KPUCTAITHIECKas
pemérka, KOppO3usi METaJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW pEaKIHH, MpeneiabHO
nonyctumas konnentparus (I1IIK) Bemectsa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) U MPUMEHSTH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JUIsS COCTABJICHHs (POPMYJT BEIIECTB U ypaBHEHHIA
XUMHYECKUX PEAKIIUM;

4) onpedensimb BaAIEHTHOCTb U CTEIICHb OKHUCIICHHS XMMUYECKUX JJIEMEHTOB B COCIAMHCHHUAX
Pa3IMYHOIO COCTaBa; MPHUHAJIEKHOCTh BEIIECTB K ONPENCIEHHOMY KJIACCy COEIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBS3H (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHYECKOW (opmyiie; XapakTep CpeAbl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, THI KPUCTAITNYECKON PeIIETKU KOHKPETHOT'O BEIIECTBA;

5) packpvisamo cmoicn lepuonndeckoro 3akona JI. 1. MeneneeBa u JeMOHCTPUPOBATH €T0
MOHMMAaHUE: OINKCHIBATh M XapaKTepu3oBaTh TaOmuuHylo (opmy I[lepuogmdeckoil cucTeMbl
XUMHUYECKHMX 3JIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHasg moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», manele U 0oJbIIME MEPHOIbI; COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TMEpUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj s/pa, oOliee YHUCiIo JIEKTPOHOB M pacIpeesieHue ux
10 JIEKTPOHHBIM CJIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COEAMHEHUM B Mpenesax MajiblX MEPUOJOB UM TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

6) kraccuguyuposamv XUMHUUYECKHE 3JEMEHTHI, HEOPraHUYECKHE BEIIECTBA; XMMHYECKHUE
peakuuu (1Mo YMCIy M COCTaBy YyYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaxmepuzosamp (ONUCHIBATh) O0OIIME W CHCHU(PHUUSCKHE XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/AAsl ONKUCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

8) cocmaename ypaBHEHHS SJCKTPOJIUTHYECKON IMCCOIMALMM KHUCIIOT, IIENOYeH U COJeH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEaKkIuil HOHHOro OOMEHa; YypaBHEHUS peakluii,
MOATBEP)KJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXIYy BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKUCIATEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUl  MMOCPEJCTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

11) gbiuucisimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa Mo (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PAcUEThI MO0 YPABHEHHUIO XUMUYECKON PeaKIuy;
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12) credoéame paBuaM  MONB30BAHUS ~ XUMHUYECKOW  MOCYIOW W JIaDOPaTOPHBIM
o0OpyIOBaHWEM, a TakXKe TpaBWiIaM OOpamIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU TI0 BBIIOJHEHHUIO JTa0OPAaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

13) nposooums peakyuu, TOATBEPKIAIOIINE KAYCCTBEHHBI COCTaB Pa3IMYHBIX BEIICCTB!
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,

cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ HMOHBl H3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB;
14) npumensimes OCHOBHBIC ONEPALMH MBICIUTEIBHON JEATEIPHOCTH — aHaJIW3 WU CHHTE3,

CpaBHEHHE, 0000IIeHNE, CHCTEMATU3AalINIO, BISIBIICHUE MPUYMHHO-CIIEICTBEHHBIX CBA3eH — st
M3Y4YEHUsI CBOMCTB BEILECTB U XMMUYECKUX PEAKIU; €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— Ha00ieHne, U3MEPEHHEe, MOJICTTMPOBaHHE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne | Haumenosanue KonngectBo yacos DneKTpoHHbIE (LU(PPOBBIE)

/11| pa3aesioB U TeM BCET | KOHTPOJIb | IPaKTHYEC 00pa3oBaTeNbHBIE PECYPCHI
IpOrpaMMbl 0 | Hple —

paboTel | pabOTHI

1.1.| Xumust — BakHast 6 |0 2 Bub6mmorexa IIOK
06IACTE https://lesson.academy-
CCTECTBOZHAHMS M content.myschool.edu.ru/04/08
MPAKTUYECKON
NeATeNIbHOCTH YeJIOBeKa

1.2.| BemecTBa 17 |1 0 bu6nuoreka [JOK
U XUMHUYECKHE https://lesson.academy-
peaxIu content.myschool.edu.ru/04/08

Hroro mo pazueny 23

2.1.| Bosnyx. Kuciopon. 4 0 1 bu6nuoreka [IOK
[Tonsitue 06 oxcumax https://lesson.academy-

content.myschool.edu.ru/04/08

2.5.| OCHOBHBIE KIIACCHI 10 |1 1 bubmnorexa [JOK
HEOPraHUYECKUX https://lesson.academy-
COCTMHEHHI content.myschool.edu.ru/04/08

Uroro no pazaeny 28

3.1.| Tlepuopnueckuii 3aK0H U 5 0 0 bu6nuoreka [IOK

[Tepnonnueckas cucrema

H. Meuneneena.
Ctpoenne aToma

XUMUYECKHUX dJIeMEHTOB [I.

https://lesson.academy-
content.myschool.edu.ru/04/08




3.2.| Xumuueckast CBS3b. 12 |1 0 bubaunoreka [JOK
OKHCIMTENBHO- https://lesson.academy-
BOCCTAHOBHUTEJILHbIC content.myschool.edu.ru/04/08
peaxknuu
Hroro no pazneny: 17
PesepBHOe Bpems 0
OBIIEE KOJIMYECTBO |68 |4 6
YACOB I10 I[TPOTPAMME
9 KIIACC
Ne HaunmeHnoBaHue pa3zienoB u KonunuectBo yacos DneKkTpoHHBIE (LU(PPOBHIC)
I/ | TEM MPOrPaMMBbI BCET | KOHT | IpaKTH 00pa3oBaTesIbHbIE PECYPCHI
0 pOJIb | YecKue
Hble | paOOThI
pabo
1.1. | [loBTOpeHnue u yrnyoneHue 4 1 0 bubnuoreka [IOK
3HaHHUI OCHOBHBIX Pa3/IeIIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
1.2. | OcHoBHBIE 3aKOHOMEpHOCTH | 4 0 0 bubnuorexa [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/7f41a636
1.3. | DnekrponautTnyeckas 10 1 1 bu6nuorexa [IOK
JUCCOIMaIns. XUMUYECKUE https://m.edsoo.ru/7f41a636
peaKkIMy B pacTBOpax
Hroro 1o pasneny 18
2.1. | Obmas xapakTepucTHKa 3 0 1 bub6nuorexa [IOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2. | OOmias xapakTepucTUKa 4 0 1 bub6nuorexa [IOK
XUMHYECKHX 3JIeMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u eé




2.3. | OOmias xapakTepucTUKa 6 0 1 bubnmoreka [JOK
XUMHYECKHX 3JICMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmsl. A30T, pochop u ux
COCIIMHEHUS

2.4. | OGmas xapakKTepHUCTUKa 10 1 1 bubmuoreka [JOK
XUMHYECKHX 3JieMeHTOB [V A- https://m.edsoo.ru/7f41a636
TPYIIIBI.

Hroro no pazaeny 23

3.1. | OOmme cBOMCTBA METAIIOB 3 0 0 bubmmoreka [JOK

httns*//m edson ri/7fA413626

3.2. | BaxHeiiime MeTalIbl U UX 14 1 2 bubmuoreka [JOK
COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazueny 17

4.1. | BemectBa u MaTepualbl B 10 1 0 Enunas komnekius nudpoBbIx
JKU3HU YEJIOBEKA 00pa30BaTeIbHBIX PECYPCOB
Hroro mo pazueny: 10
PesepBHOE Bpemst 0
OBILEE KOJIMYECTBO 68 5 7
YACOB I10 ITPOTPAMME

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KVIACC
Kon . "
IIpoBepsieMble npeAMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI
TpoBEpsIEMOra NMporpaMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJibTaTa
1 [To Teme: «IlepBoHavaNbHBIC XUMHUYECKUE TOHSITHUSIY

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYECKUX MOHSATUH: aToM, MOJICKYJIa, XHUMHUYECKUHN
3JIEMEHT, MPOCTOE BEILECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOPOJAHAS U HEOAHOPOAHAS),
11 BaJIEHTHOCTb, OTHOCUTENIbHAsl aTOMHAas M MOJEKYJspHas Macca, KOJIMYECTBO BEILECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBasl 10JIsl XMMUYECKOTO JIEMEHTA B COEIMHEHHUH, MOJIIPHBIN
00BEM, XUMHYECKas! peakIus, KIacCH(UKAIN PeakIHi: peakldd COCTUHEHHUS, PEaKIiH




Kon

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI

NMpPOBEPsIEMOro
NMPorpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yabTara
Pa3NoXKEHUsl, peakluy 3aMeleHus], peakui 0OMeHa, SK30- U SHIOTEPMHYECKHE PEaKLInH,
TeroBoi 3(deKkr peakumu, pacTBOp, MaccoBas A0S BemecTBa  (MIPOICHTHAS
KOHIICHTPAIHS) B PACTBOPE
12 WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATHH M TNPUMEHATh OTH
' TOHSTHUS TP ONMMCAHUK BELIECTB U MX MPEBpalIeHUH
13 WCIIONIE30BaTh XUMHUYECKYI0 CHUMBOJIHKY IJISi COCTaBICHUS (OPMYI BEIIECTB M ypaBHEHUHA
' XHMHYECKHX PEaKIHit
14 PackKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs] MACCHl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJICKYJISIPHOTO YUCHHS, 3aKOHa ABOTraipo
15 OTIPEeNIeNATh BAJICHTHOCTH aTOMOB AJIEMEHTOB B OWHAPHBIX COCTMHEHUSX
16 Ki1accU(UIMPOBATh XUMUYECKUE PEAKIMU (110 YUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIIUH
' BEIIECTB, M0 TIIOBOMY Y dheKTy)
1.7 BEIYUCIISITh OTHOCHTEIBHYIO MOJICKYIIIPHYIO i MOJIIPHYIO MAacCHI BEIIECTB
1.8 BBIYHCIISATh MACCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTA 10 opMyJie COeTMHEHH S,
1.9 BBIYHCIISATh MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 NPUMEHATh CCTECTBCHHOHAYYHBIE METOABI TMO3HAHWSA — HAONIOICHHWE, W3MEpeHNE,
' MOJICIUPOBAHNE, IKCIIEPUMEHT (peabHbIA U MBICICHHBII)
2 [To Teme: «BaxkHelue nmpeacTaBUTENN HEOPTraHUYECKHUX BELECTB)
2.1 PacKpBIBATh CMBICII OCHOBHBIX XUMHYCCKIX HOHSITHH: OKCHJI, KUCIIOTa, OCHOBaHHE, COJIb
292 OIpeZIesIATh TMPHHAICKHOCTh BELIECTB K OMNpEAEIEHHOMY KIacCy COEIMHEHHH II0
' dopmynam
2.3 KJIacCH(UIIMPOBATH HEOPTaHWMYECKHE BEIIECCTBA
XapaKkTepu30BaTh (OMHCHIBATH) OOMIME XHUMHYCCKHE CBOWCTBA BEIIECTB PAa3IUYHBIX
24 KIJTacCoB, MIOATBEPKAAst OIlMCaHue IIpUMEpaMHU MOJIEKYJISIPHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI
25 MIPOTHO3MPOBATh CBONCTBAa BEIIECTB B 3aBHCHMOCTH OT HMX KA4YeCTBEHHOTO COCTaBa,
' BO3MOKHOCTHU MPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX
ClIeIoBaTh  IpaBWJIaM  IOJb30BaHMS  XMMHYECKOH  IMocylod W J1abOpaTOpHBIM
o0opynoBaHWEM, a TakKe NpaBWIaM OOpalIeHUs C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIUSAMH TI0 BBITOTHCHHUIO JTAaOOPATOPHBIX XHMHYECKHAX ONBITOB IO IOJYYCHUIO U
26 CcOOUpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAa U KHUCIOPO/Ia), MPUTOTOBICHHIO PACTBOPOB

C OmpeNeNnEHHON MaccoBOM Jloyiel pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XUMUYECKHE JKCIIEPUMEHTHI
M0 PACIIO3HABAHHIO PACTBOPOB IIEIOYCH M KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,

(dhenondranerH, METUIIOPAHXK U IPYTHE)




Kon IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOI
TPOBEPIEMOrQ NMPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBaHus
pe3yJibTaTa
2.7 MPOBOJIUTD PACUEThI 10 YPABHEHUIO XUMUYECKON peaklnuu
Ilo teme: «Ilepuonuueckuil 3axkoH u Ilepuonuueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
3 O.W. Menneneea. CrpoeHne aTroMoB. XuMHuYeckas CBa3b. OKHCIUTEITHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUI
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IOHATHI: SAPO aToMma, 3JEKTPOHHBIN CIIOH
31 aToMa, aTOMHas OpOHTalb, pagiyC aToMa, XMMHUYECKas CBs3b, MOJSIPHAS M HEMOJApHAS
' KOBAJICHTHAs! CBSI3b, JJICKTPOOTPHUIATENFHOCTh, HOHHAs CBA3b, HOH, KaTHOH, AaHMWOH,
CTENIeHb OKUCIICHHUS
3.2 KJIacCH(UIMPOBATH XUMUUECKUE FITEMEHTHI
OIMCHIBATH M XapaKTepu3oBaTh TabnmmuHyto hopmy Ileproandeckoil CHCTEMBI XUMUYECKHX
3.3 3JIEMEHTOB: Pa3INyaTh MOHATHSA «TJIaBHAs MOArpynmna (Arpymnmna)» u «nodoyHast MoArpymnmna
(brpynma)y, «Maible» 1 «00JIbIIHE) NEPHOJIBI
packpeiBath cMblct [lepmommdeckoro 3akonHa JI.M. MeHnneneeBa: aeMOHCTpPHPOBATh
3.4 MOHVMaHHWE TEPUOANYECCKOM 3aBHCHMOCTH CBOWCTB XHMHUYCCKHX OJJIEMEHTOB OT HX
nonoxeHud B [lepuoguyeckoii cucreme
COOTHOCHTh 0003Ha4eHHs, KOTOpble HMeroTcsi B Tabmune «llepmoandeckas cuctema
35 xuMudeckux 3nemenTos J[.M. MeHzaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKaMH CTPOCHHMS
' aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsl siipa, oOIlee YHUCIO 3JIEKTPOHOB
U pacrpesielIeHne UX 10 3IEKTPOHHBIM CIIOSIM)
3.6 OTIPEETATh CTETIEHb OKHCIICHHS DJIEMEHTOB B OMHAPHBIX COSAMHEHMUSIX
3.7 OTIPENEATh BUJ XUMHUYECKON CBSI3U (KoBaJICHTHAS u HOHHasA)
' B HCOPIraHUYCCKNUX COCANHCHUAX
9 KJIACC

Kon nposepsiemoro IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTAThI 0CBOEHUSI 0CHOBHOM 00pa3oBaTe1bHOI
pe3yJbTara NporpaMMbl OCHOBHOTI'0 00111ero 06pa3oBaHus
1 Ilo Teme: «BemecTBo U XuMu4ecKasi peakLus)
pPacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: PpacTBOp, 3JIEKTPOJIUTHI,
11 HEDJICKTPOIUTHI, JJIEKTPOJIMTHYECKas JAWCCOLMAINI, pEaKIWd HOHHOTO OOMeHa,
KaTaJIn3aToOp, XHMHYECKOE paBHOBECHe, oOpaTuMble W HEoOpaTHMBIE peakInH,




Kon nposepsiemoro
pesyabTara

IIpoBepsiemMble NMpeIMeTHBIE Pe3yIbTaThl 0CBOEHUS] OCHOBHO 00pa3oBaTeIbHOI
NpPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus

OKHCIUTEIPHOBOCCTAHOBUTEIIBHBIE PEAKIINN, OKHCIHUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE
1 BOCCTAHOBJICHUEC, aJIJIOTPOIN, an)OTepHOCTI), XUMHYCCKass CBA3b (KOBaJ'[eHTHaSI,
HWOHHas, MeTaHJlI/I‘IeCKaH), KpucCTaJllInyecKas pEHIéTKa, CIJIaBbl, CKOPOCTH XUMHYCCKOU

peaxmu

1.2

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX MOHATHH U NPpUMEHATHL JOTH

TMOHATHA IPU ONMCAHNUU BECUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

COCTaBJIAATh YpaBHCHUSA SHCKTpOHHTquCKOﬁ Jucconuanyy KUcCJIoT, menoqeﬁ n coneﬁ,

TIOJIHBIE M COKPAIIEHHbIC YPABHEHHMS pEakInii HOHHOTO 0OMEHa

1.4

pacKpbiBaTb CYIMIHOCTb OKUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ MOCPEACTBOM

COCTABJICHU S 3JICKTPOHHOT'O OayraHca 3THX peaKHI/Iﬁ

15

MIPOBOJUTD PACcUEThI 10 YPABHEHUIO XUMUYECKOH peaKknuu

ITo remam: «HemeTtaimisl 1 ux COCOVHCHUA» U «MeTamisl 1 uX COCOUHCHUA

2.1

XapaKTepU30BaTh (OMHCHIBAT) OOIIKE U CIICIM(PUICCKIE XUMUICCKHE CBOMCTRBA MPOCTHIX
U CIIOXKHBIX BEIICCTB, MOATBEp)KIas OMHCAHUE IMPUMEPaMU MOJICKYIISIPHBIX W MOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIAATb YpaBHCHUA peaKHHﬁ, MOATBECPKAAIOMINX CYIIECTBOBAHUC TCHETHYCCKOMU

CBA3HU MCKAY BCIIECTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHMOCTH OT HUX CTPOCHHUSA, BO3MOXKXHOCTH

MNPOTCKAaHUA XUMHUYCCKUX HpCBpaIJ.IeHI/Iﬁ B pa3JINYHbIX YCJIOBUAX

2.4

Cle/oBaTh IpaBMJIaM  MOJB30BAHUSA  XMMHUYECKOH Tocygod U  J1abopaTOpHBIM
00OpyOBaHHEM, a TaKXKEe MpaBHIaM OOpalIeHHsI C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMH IO BBINOJIHEHHUIO Ja0OPAaTOPHBIX XMMUYECKUX OMBITOB I10 MOJYYECHHUIO U

cOoOUpaHHIO ra3000pa3HBIX BEHIECTB (AMMHUAKa U YIJICKHUCIIOTO rasa)

2.5

MPOBOIUTH PEAKINH, IMOATBEPKAAIONINE KAueCTBEHHBIH COCTaB PA3JIMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJIOpHUI-, OpoMua, HOANA, KapOoHat, ¢ocdar, CHIMKAT,
cynbhaT, THIPOKCHIMOHBI, KAaTHOHBI aMMOHHS, HOHBI W3YYCHHBIX METaJUIOB,

IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB

ITo Teme: «XuMusl U OKpyXKaroUasi cpeaar»

3.1

pacKpbiBaTb CMBICI OCHOBHBIX XHMHWYCCKUX ITOHSITHH: HﬂK BCHICCTBA; KOPPO3U

MCTAJIJIOB

3.2

MPUMEHITh OCHOBHBIE OMNEpAIM MBICIUTENPHON NEeSATeIbHOCTH — aHajlh3 WU CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3aINIO, BBISIBICHUE ITPUYMHHO-CIIEJICTBEHHBIX CBSI3EH
— Ul M3Y4EHHs CBOWCTB BEUIECTB M XHMHYECKHX pEaKIHH; eCTeCTBEHHOHAYYHbIE
METOBI TO3HaHMA — HAOJIOACHNE, H3MEPEHNE, MOJICIPOBAHIE, SKCTIEPUMEHT (peabHbII

1 MBICIICHHBII)




IMPOBEPSIEMBIE 3JIEMEHTBI COJAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

HepBOHa‘-IaJ'ILHLIe XUMHYCCKUEC ITIOHATUSA

11

[Ipenmer xumuu. Ponb XuMuM B )KM3HM 4elOBeKa. XUMHUS B CUCTEME HayK. Tena W BellecTBa.

®du3nyecKue CBONCTBA BEHIECTB. AIpEraTHOE COCTOSIHUE BEILIECTB

1.2

IlonsaTue o MeToax Mo3HAHUS B XUMHUH. YUHCTHIC BEIIECTBA U CMECH. CrocoObI pa3aciacHus cMmecei

1.3

ATOMBI T MOJICKYJIBIL. Xumuueckue sneMeHThl. CHUMBOJIBI XHMMHUYECKHX 3JICMEHTOB. HpOCTLIe u

CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHE

14

XuMuueckas q)opMyna. BameHTHOCT, aTOMOB XHMHYECKUX JJICMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocuTenbHass aroMHas Macca. OTHOCHUTEIbHAs MOJICKYJIApHad Macca.

MaccoBas 1011 XUHMHYECKOTO JIEMEHTa B COCTUHESHIH

1.5

KommaectBo BCIICCTBA. Moub. Mon;{pHa;{ Macca. BzauMocBs3b KOJIMYECTBA, MaACCBl H 4YHCJIa

CTPYKTYPHBIX eAMHUIL BeniecTBa. Pacu€rhl no opMysnaM XMMHYECKUX COSTMHEHUN

1.6

dmyyeckue 1 XUMHUYECCKHE SIBICHHSI. XUMHYECKAsT peaknusa nu eé IMIPpU3HAKH. 3akoH COXpaHCHUA
MacCChI BCIICCTB. XuMuaeckue YpaBHCHUA. Knaccmbnxaunﬂ XUMHUYCCKUX peaKHI/Iﬁ (COGI[I/IHGHI/Iﬂ,

pa3I0oKeHus, 3aMelleHus, o0OMeHa)

1.7

XVMUYECKUH OSKCHEPUMEHT: 3HAKOMCTBO C XHMMHYECKOH IOCYHOH, ¢ mpaBujiamMu paboOThl B
nmabopaTopud U IpuéMaMu OOpamIeHUs ¢ TJAOOPAaTOPHBIM 00OPYAOBaHHMEM, H3yUCHHAE M OIMMCAHUE
(U3MIeCKUX CBOWCTB 00pa3I[0B HEOPTaHWMYCCKHUX BEUICCTB, HAOMOACHNE (PH3MUeCKUX (TUIaBICHHE
BOCKa, TasHUE JIbJla, paCTUPaHUE caxapa B CTyIKe, KHIICHHE U KOHAEHCAIUs BOJABI) M XUMHUYECKUX
(ropeHue cBeuH, MpOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeTa C KUCIOTOH) SIBIICHUH,
HaOIOIGHNE W ONFCaHUE MPHU3HAKOB IMPOTEKaHWSI XUMHUYECKHX peaknuil (pasloXeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapwus, pasioxeHue ruapokcuna memu(ll) mpu
HarpeBaHWHU, B3auUMOJIeHCTBUE kene3a ¢ pactBopoM conu wmenu(ll), wmsydenue cmocoboB
paszeneHuss cMmecei (C TMOMOLIbIO MarHuTta, (QUIBTPOBaHWE, BbIAPUBAHWE, AMCTHILISALNS,
xpomarorpadus), IPOBEJCHAE OYUCTKH MTOBAPSHHOMN COJH, HAOIIOCHUE W OMUCAHUE PE3yIhTATOB
MIPOBEJIEHUS ONbITA, WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHHUS! MAcChl, CO3aHUE MOJIEIEH MOJIEKYI

(IapocTepiKHEBBIX)

Baxneiinme npercraBUTeIM HEOPTAHUUECKUX BEIIECTB

21

Bosnyx — cmech razoB. CocraB Bo3nyxa. Kucnopoa — snemeHT n npoctoe BemecTBo. Haxoxxnenue
KuciopoAa B mpupone, (GU3MUecKHe M XUMHYECKHE CBOWCTBa (peakuuu ropeHus). OKCHABIL.
ITpumenenue kucinoponga. CrocoObl MOMy4eHHS KHCIOPOAA B J1aOOPaTOPUM U NPOMBIIIIEHHOCTH.

Kpyrosopor kucnopona B npupojie. O30H — ajutoTponHast Mogu(UKaIys KHCI0poia

2.2

TemoBoit  3exkT  XMMHUYECKOH  peakund,  TepMOXUMHYECKHE  ypaBHEHHS,  9K30-
1 HIOTEpPMHUYECKHE pEeakIuu. TOIUIMBO: Yroidb W MeTaH. 3arpsA3HeHHe BO3/AyXa, YCHIICHHE

TAPHUKOBOT0 3¢ eKTa, pa3pyHIeHHe 030HOBOTO CIIOSI




Kon

IIpoBepsieMblii 31eMeHT COJIePKAHUA

2.3

Bonopon — anemeHT M mpocroe BemecTBo. HaxoskneHue Bomopona B NpHUpOAE, (QU3MYECKHE M

XUMHYCCKHC CBOﬁCTBa, TNPpUMCHCHUEC, CITOCOOBI TIOJTYUCHMA. Kucnots! u comu

24

MorsipHbIi 006EM Ta30B. PacuéTel HO0 XUMHUYECKUM ypaBHEHISIM

25

dusnueckue cBoiicTBa BoAsl. Boaa kak pactBoputens. PactBopsl. HacklllieHHbIE U HEHACHIIIICHHBIE
pactBopbl. PacTBOpUMOCTB BellecTB B Boje. MaccoBasi 10 BEIECTBa B pacTBOpe. XUMHUYECKHE
cBoiictBa Boabl. OcHOBaHUA. POk pacTBOpOB B MPHUPOE U B )KN3HU YeaoBeka. KpyroBopot Boasl B

npupojie. 3arpsisHeHNE NpUPOJHBIX BoA. OXpaHa M OYHCTKA MPUPOIHBIX BOJ

2.6

Knaccudukauusi  Heopranmyeckux — coeamHeHuid.  Oxcuapl.  Kimaccudukauuss — OKCHIOB:
coseobpasyroye (OCHOBHBIC, KUCIOTHBIC, aM(OTepHbIe) U Heconeobpasyromue. Homenknarypa

OoKcuA0B. PU3NYECKUE U XUMUUECKHIE CBOMCTBA OKCUIIOB. [lonydyeHne okCuaoB

2.7

OcHoBaHHS. Knaccmbnxaunﬂ OCHOBaHHUM: MIEIOUN U HEPACTBOPUMBIC OCHOBAHUA. HOMeHKJ'IaTypa

OCHOBaHMN. PU3NUECKNE U XUMUYECKHE CBOKMCTBAa OCHOBaHM. [lonydyeHne ocHOBaHUI

2.8

KucmoTsr. KJ'IaCCI/ICI)I/IKaI_[I/IH KHCJIOT. HOMeHK.HaTypa kucioT. Gusndeckne n XMMHYCCKHE CBOMCTBA

kucaoT. Pan aktuBHoctr MetasioB H.H. bekerosa. [lonydyenue kuciot

2.9

Comu. Homenkiatypa coneil. @uznueckue U Xumudeckue cBoiictsa coliel. [lonyuenue coneit

2.10

I'eHermaeckas cBSI3b MCKAY KJIaCCaMH HCOPIraHNYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHYIECKUI 3KCIEPUMEHT: KaueCTBEHHOE OIPEICICHUE COAEPXKAHUS KHCIOpOJa B BO3IYyXeE,
MOJy4eHHe, coOUpaHHEe, paclo3HaBaHUE U U3YyYEHUE CBOMCTB KHCIIOpOJa, HaONOJCHUE
B3aHMOHeﬁCTBHH BCHICCTB C KHUCJIOPOAOM U YCJIIOBHSA BO3HHMKHOBCHUSA U MPCKPAIICHUSA TOPCHUA
(mo>kapa), 03HaKOMJIEHHE ¢ 00pa3aMH OKCHJOB U ONMCaHHWE MX CBOWCTB, IOJy4eHHE, COOMpaHUeE,
pacIio3HaBaHWE W M3yYCHHE CBOWCTB BOJOpOAa (TOPEHHE), B3aNMOJICHCTBIE BOAOPOIa C OKCHIOM
menu(ll) (BO3MOXHO HCHONB30BaHUE BHIEOMATEPHATIOB), HaONIOJeHHE O00pa3loB BEIIECTB
KOJIMYECTBOM | MoJIb, HCCIEOBaHHE OCOOCHHOCTEH pAacTBOPEHUS BELIECTB C Pa3lIUYHOH
PacTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C ONPENENIEHHOW MaccoBOW NOJEeH pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBME BOABI C MeTa/ulaMH (HaTpueM | KaiblMeM) (BO3MOXKHO
UCIIONIb30BAaHHE BUAEOMATEPHUANIOB), OINpPEAEICHUE PACTBOPOB KUCIOT U ILEIOYEH C TMOMOIIBIO
UHJMKAaTOPOB, HCCIEAOBAaHME OOpPa3loB HEOPraHWYECKHX BEIIECTB pA3NUYHBIX KIIACCOB,
HaOIOZICHHEe M3MEHEHHsI OKPAacKH WHIMKATOPOB B PACTBOpax KHCIOT M IIejodell, n3ydeHue
B3aumozeiicTBus okcua Menu(Il) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METAJJIaMH, PEeaKIHi
HeﬁTpaHH3aHHH, TMOJIYUYCHUC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITECCHECHHE OITHOIO METajljla IPpYyTuM U3
pacTBOpa COJHM, pEUICHHE J3KCIEePUMEHTAJIbHBIX 3a7ad 1o TeMme «BakHeilmme Kiacchl

HEOPraHn4CCKux COGﬂHHCHHﬁ))

[lepuoauueckuii 3axon u [lepuoanueckas cuctema xumuueckux aiementos .M. Menneneesa.

CTpoeHHe aTOMOB. XUMH4YeCKast CBsI3b. OKUCINTEILHO-BOCCTAHOBUTEIBLHBIE pCaKiunn

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(i)I/IKaLlI/II/I XAMHYCCKUX 3JIeMeHTOB. lloHsATHE O rpynmnax CXOAHbIX
9JICMCHTOB (HIGJ'IO‘{HBIG 1 HICJIOYHO3EMEIIbHbIC METAJlJIbl, I'dJIOTC€HbI, THEPTHLIC l"a3I)I). SHCMGHTH,

KOTOpBIe 00pa3yloT aM(pOTepHbIE OKCUIBI M THAPOKCHIBI

3.2

Ilepuoguueckuii 3akoH. Ilepuonuueckass cucreMa xumudeckux vieMeHToB JI.M. MenneneeBa.




Kon

IIpoBepsieMblii 31eMeHT COJIePKAHUA

Kopotkonepuonuas u jumHHONepuoaHas (opmbl [leproanyeckod CHCTEMBI XHUMHUYCCKHX
anemeHnToB [I.1. Menneneesa. [lepuoast u rpynnel. @U3NYECKU CMBICI MOPSAIKOBOIO HOMEpA,

HOMEPOB IEPHO/Ia U TPYIIIBI 3JIEMEHTa

3.3

Crpoenue atoMoB. CocTtaB aToMHbIX siep. M3oromsl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obOonouexk aromoB mepBbIXx 20  XMMHYECKMX 9neMeHTOB  Ilepronnyeckoil  cuCTEMBI
. MengeneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTa IO €ro  IMOJIOKEHUIO B

Ilepnoguueckoii cucreme .M. Menaeneena

3.4

3aKOHOM€pHOCTI/I HN3MCHCHUA paanyca aTOMOB XHMHYCCKUX OJBJIICMCHTOB, MCTAJJIMYCCKUX U
HEMETAJINYECKUX CBOMCTB IIO rpynmnamM " IMepuogam. 3HaueHHe Hepnoanqecxoro 3aKOHa H
HepI/IO,I[I/I‘{CCKOﬁ CHUCTEMBI XWUMHWYCCKHX DJJIEMEHTOB [UId Pa3BUTUA HAYKW HW IPAKTUKH.

J . MengaeneeB — y4€HbIi U rpaKAaHUH

35

Xumuueckas cBs3b. KoBaneHTHas (HOJ'ISIpHaS[ n HeHOJ’I)IpHaH) CBA3b. SHGKT‘pOOTpI/IHaTeJ'H)HOCTL

XUMHUUYECKHUX 3JIeMeHTOB. MloHHas CBS3b

3.6

Cremenp okuciaeHHS. OKHCINTEILHOBOCCTAHOBUTEIbHEBIC peaknuu. HpOHCCCBI OKHCJICHUA H

BoccTaHOBJIEeHUA. OKHUCINTENN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUIl OKCIEPUMEHT: M3y4eHHe OoOpas3loB BELIECTB METANIOB U  HEMETaJUIOB,
B3aUMOJCHCTBHE THAPOKCHAA NWHKA C PACTBOPAMH KHCIOT M INENOYEH, MPOBEJCHUE OIBITOB,
WITIOCTPUPYIOIINX TPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuili (TrOpeHue, peaKiuu

pa3I0KEHUs], COCTMHEHNUS)

9 KJIACC

Kop,

MpoBepAembii 3/IeMeHT coaepKaHus

BemecTBo u xumunyeckas peakuus. [lopropenune

11

ITepuoaunueckuii 3akoH. Ilepuoauueckas cuctema XuMudeckux aiemeHToB [[.11. Menneneena.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHX JJIEMEHTOB MEPBBIX
TpEX MEPHOJIOB, KA, KaJbLIUs U UX COEIUHEHUI B COOTBETCTBUU C MTOJIOKEHUEM IEMEHTOB
B Ilepruonuueckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrtpoeHue BelIecTBA: BHIBI XUMHYECKOH CBA3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKA W BHUJA XUMHYECKOU
cBs3u. Krnaccudukanus W HOMEHKJIATypa HEOPraHHYECKHUX BEHECTB (MEKIyHApOIHAS |
TpI/IBI/IaJ'II)HaH). XI/IMI/I‘IeCKI/Ie CBOﬁCTBa BCIICCTB, OTHOCAIIUXCSA KpaSJ'II/I‘IHI)IM KJ1accam

HCOPraHNn4ICCKUX COGHHHGHHﬁ, TCHCTUYCCKAsA CBA3b HCOPIraHUYCCKHX BCUICCTB

13

Krnaccupukamuss XMMHYECKHX pEeakIUi 10 pa3iN4YHbIM TIPH3HaKaM ([0 YWCIY M COCTaBY
YYacTBYIOIIMX B PEAKIHM BEIIECTB, MO TEMJIOBOMY 3(¢dekTy, Mo HW3MEHEHHIO CTeleHeH




Kog,

MpoBepaemblii 31eMeHT cogepKaHua

OKHCJIEHUS] XUMHYECKHX 3JIEMEHTOB, 10 0OPaTUMOCTH, 10 YYAaCTHIO KaTalu3aTopa). JK30- U
SHAOTEPMUYECKHE peakUuM, TepMOXUMHUYECKHe ypaBHeHus. IloHaTHe o ckopocTu
XUMHYECKOH peakinu

1.4

[onsTHEe 00 00paTHMBIX M HEOOPATUMBIX XUMHUYECKUX peakiisx. [loHATHE 0 TOMOTEHHBIX U
reTeporeHHbIX peakuusax. IloHATHE O XMMHUYecKOM paBHOBecHU. PaKTOpHI, BIUSIOLIME Ha
CKOPOCTh XMMHUYECKON peaKkIui U MOJOKEHHE XMMUYECKOTO PABHOBECHS

1.5

OKHUCITUTENBHO-BOCCTAHOBUTEIFHBIC — PEAKIMH, JJICKTPOHHBIA  OallaHC  OKUCIHTENBHO-
BOCCTaHOBHUTENbHOU peakiuu. CocTaBlieHHE YPAaBHEHHUH OKHCIHTEIbHO-BOCCTAHOBHTEILHBIX
peaKiuii ¢ UCIOIB30BAHHEM METO/Ia DJIEKTPOHHOIO OaaHca

1.6

Teopusi JIEKTPOIUTUYECKON TUCCOLMALMU. ODIEKTPOIUTHL M HEDIEKTPOJIUTHL. KaTnoHsl,
AQHWOHBI. MeXaHW3M [IHCCONIMAINK BEIIECTB C Pa3IMYHBIMH BHIAMH XHMHYECKOW CBS3H.
Cremens anccornmaru. CunbHBIE W ciabble 3MEKTPONUTH. Peakim wnoHHOrO oOMEHa.
VYcnoBusi TpOTEKaHHWA pPeEaKkIWii HWOHHOTO OOMEHa, TOJHbIE M COKpaml€HHbIE HOHHBIC
ypaBHeHUs peakuuii. CBOIcTBa KHCIIOT, OCHOBAaHMW W COJIEHl B CBETE MpelCcTaBIIeHUH 00
ANIEKTPOTUTHIECKON Aucconmanin. KagecTBeHHbIe peaknny Ha HOHEL [loHATHE 0 THApOIH3E
coJieit

1.7

XUMHYECKAN OKCIECPUMEHT: O3HAKOMJIGHHE C MOJACTSAMU KPUCTAUTUYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAUIOB U HEMETA/UIOB (rpaduTa U aiMasa), CIOXKHbIX BEIECTB
(xmopuma HATpHUs);, MCCIIECAOBAHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pPEakiuu OT
BO3JICHCTBUS Pa3TUYHBIX (DAKTOPOB; UCCICIOBAHME HJIEKTPONPOBOIHOCTH PACTBOPOB
BEIIECTB, MPOIIECCa AUCCOIMAIUN KUCIOT, IIENOoYe U colied (BO3MOXKHO HCIOJIb30BaHHE
BH€OMAaTEPHAIIOB); IIPOBEAEHUE OMBITOB, MIUTIOCTPUPYIOIIMX IIPHU3HAKK MPOTEKAHUS PEaKIHi
HOHHOTO OoOMeHa (oOpa3oBaHHME OCajKa, BBIICICHHWE Ta3a, 00pa3oBaHHE BOJBI); OIIBITOB,
WLTIOCTPUPYIOIIUX  MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX — peakiuii  (TopeHue,
peaKiuu pasioKeHHsl, COSMHEHHS); PACIIO3HABAHUEC HEOPTAaHMUYCCKHUX BEIIECTB C MOMOIIIBIO
Ka4eCTBEHHBIX PEaKIIMil Ha MOHBI, PElIeHHE DKCIIEPUMEHTAIBHBIX 3324

Hemeramnel u UX coeqUHEHMS

2.1

OO6mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIICHU
okncnenns. Ctpoenne n (GU3HIEcKHe CBOWCTBA MPOCTHIX BEUIECTB — AJOTCHOB. X MMHUYECKHE
CBOIiCTBa Ha TpHMepe Xiopa (B3aMMOAEHCTBHE ¢ MeTalIaMH, HEMeTaUlaMH, IIeIOYaMHu).
XnopoBogopon. ConsiHasi KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJyYeHHE, IPUMEHEHHE.
[elicTBue XxJiopa W XJIOPOBOAOPOJA HA OpraHu3M 4ejoBeka. BakHeliine XJIopuabl U UX
HaXO0XJCHUE B IPUPOJE

2.2

OObmas xapakrepuctuka 3neMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okuciieHus. CTpoeHne M (U3NYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOZia M Cephl. AJUTOTPOITHBIE MOAN(PHUKAIIMN KUCIIOpOa U cepbl. XMMHYECKHE CBOMCTBA
ceppl. CepoBoiopos, CTpoeHue, (U3HYEecCKHe W XUMHYEecKHe cBOHCTBA. OKCHIBI Cephl Kak
NPECACTABUTEIN KUCJIOTHBIX OKCUOOB. CepHaH KHUCJI0Ta, (1)I/I3I/I"ICCKI/I€ M XMMHYECKHE CBOICTBA
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(oOmue Kak mpencTaBUTENs Kiacca KHCIOT H cneruduueckue). XUMHUYECKHE pEaKIlvy,
JIS)KAIIAEe B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOJIyYEHHsT CEPHOU KUCIOTHL [IprMeHeHue.
Comu cepHOW KHCIIOTHI, KA4eCTBEHHAsI peakius Ha cynbhaTr-uoH. Haxoxnenue cepbl u eé
COCIMHEHUH B MPpHpoe. XHUMUIECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/bl COCTUHEHUSIMU CEPBI
(KUCIIOTHBIE JTOXKIH, 3arPs3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOKI €ro MPeOTBPAICHHS

2.3

OOmass  xapakTepucTHKa 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTpPOGHHS aTOMOB,
XapaKTepHble CTENEeHH OKHCIEHHs. A30T, paclpoCTpaHeHHe B IpUpoje, (U3HYECKHe WU
XUMHUYECKUEe CBoiicTBa. KpyroBopor asora B mTpupoge. AMMHAK, ero (hU3HYECKHUe
U XMMHYECKHE CBOICTBa, MonydeHHe H npuMeHeHue. Comu aMMOHHUSA, UX (GHU3UUIECKHE H
XMMUYECKUE CBOMCTBa, MpuMeHeHHe. KauecTBeHHas peaklusi Ha UOHBl aMMOHHUsS. A30THas
KHCIIOTa, €€ MoiydeHue, (U3HUecKre M XMMHUUYECKHE CBOICTBA (0OIME KaK MpPEeACTABUTEIS
KJacca KUCIOT M crenupuyueckne). Mcrnons3o0BaHne HUTPATOB U cOJel aMMOHHMS B KadecTBe
MHUHEpPAIBHBIX YHOOpeHHH. XUMHUECKOe 3arps3HEHHE OKpYKaromleH Cpeisl COeTMHEHUSMU
a30Ta (KHUCJIOTHBIE IO, 3arpsi3HEHUE BO3yXa, IOUBBI M BOZOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu (ocdopa, QuzmUeckue M XUMHUECKHE CBONCTBA.
Oxcun  ¢dochopa(V) u  dochopHas kucinora, ¢(uU3NUIeCKHe M XHUMHUYSCKHE CBOWCTRA,
nosrydenue. Mcnonb3oBanue GochaToB B KayecTBE MUHEPAILHBIX YIOOPSHUIA

2.5

OO6mas xapakrepuctuka 3neMeHTOB IVA-rpymmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEePHBIC CTEIIEHN OKHUCICHUS. YTIEepo, alIOTPOIHbIE MOTU(PHUKALINH, PACTIPOCTPAHCHIE
B Ipupoze, r3uyUecKHne W XUMHUYecKue CBOHCTBa. AnmcopOmms. Kpyroopor yriepoma B
npuponae. Okcuzpl yriaepoaa, ux GU3NUECKUEe U XUMHUSCKHE CBOWCTBA, NCHCTBUC HA JKUBBIC
OpTaHM3MBI, MMOJYYCHUE W MPUMEHEHUE. DKOJIOTHYECKUE MPOOJIEMBI, CBA3aHHBIC C OKCHIIOM
yraepoaa(IV); rumnoresa riio0aIbHOTO TOTETUICHHS KIIMMaTa; MapHUKOBBIA d(hdekT. YronbHas
KHCIIOTa W e€ coiM, MX (PM3MUYSCKHEe M XUMHUYCCKHE CBOMCTBA, IONyUCHHE W MPUMCHEHHE.
KauecTBeHHas peakiusi Ha KapOOHAT-HOHBL. Mcnonk30BaHue KapOOHATOB B OBITY, MEAMIIUHE,

MPOMBINUICHHOCTH U CEJILCKOM XO03SICTBE

2.6

[TepBoHavanbHBIC TMOHATHSA 00 OPraHWYECKHX BENIECTBAX KaK O COCIUHCHHSAX YIJepoJia
(MeraH, 5TaH, ITWUJIEH, AllETWIICH, JTaHOJ, TJUIEPWUH, YKCycHas Kkuciorta). WX cocraB u
XUMHUYECKoe cTpoeHue. [loHATHe O OMONOTMYeCKH Ba)KHBIX BEIIECTBAX: >KHUpax, OeyKax,
YIIIEBOJaX — M WX POJM B JKM3HU dYeloBeka. MarepualbHOE €AMHCTBO OPTaHWYECKUX H
HEOPTraHWYECKUX COCAMHECHHUN

2.7

Kpemnuii, ero ¢puszndeckne u XUMU4eCKUe CBOMCTRA, MOTydeHHe U puMeHeHne. CoeTuHeHUs
KpeMHus B mpupoae. Obuue npeacrasieHus 00 okcuae kpeMHus(IV) u kpeMHMEBOM KUCTIOTE.
Cunmukatel, WX WCHOJNB30BaHWE B OBITY, MEIWIMHE, IPOMBIIIICHHOCTH. Baxneimme
CTpPOUTENbHbIE MaTepHaibl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, >kene300eToH. [Ipobiemsl

0E30I1aCHOr0 MCIOJIb30BaAHMUS CTPOUTCIIbHBIX MaTCPpUaAJIOB B HOBCGJIHCBHOfI KU3HU

2.8

XHUMUYECKU OKCIICPUMCHT: U3YUCHHE O6p8.3LIOB HCOPraHM4CCKNX BCIICCTB, CBOMCTB COJISTHOM
KHCJIOTBI; NPOBCACHUC KaUCCTBCHHBIX peaKLII/Iﬁ Ha XJIOpU-WOHBI U Ha6J'IIOZ[eHI/Ie IIPU3HAKOB
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UX TPOTEKAHMUS; OMBITHI, OTpakaromye (GU3NIeCKUe M XUMHUIECKHE CBOMCTBA TaJIOTCHOB U UX
coeMHEHNH (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAJIOB); O3HAKOMIICHHE C oOpa3iamu
XJIOpUOB (TaJIOreHUIOB); O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ coeIMHEHUSIMU (BO3MOXKHO
UCTIONB30BaHUE BHJICOMATEPUANIOB); HAOMIOJEHHE IIpoliecca OOYIIIMBAHUS caxapa MOoJ
JICHCTBUEM KOHLIEHTPHUPOBAHHOW CEPHOM KHUCJIOTHI; HM3YyYEHHE XUMHUYECKHUX CBOWCTB
pa30aBJICHHOW CEpHOW KHCJIOTHI, TPOBEICHHE KAueCTBCHHOM peakIuu Ha Cyib(ar-uoH
Y HaOJIIOICHUE TIpU3HaKa e€ MPOTEeKaHUs, 03HAKOMIICHHE ¢ (PU3UUSCKIMHU CBOMCTBAMH a30Ta,
¢dochopa u ux coeauHEHHH (BO3MOKHO HKCIOJIB30BAaHUE BHICOMATEPHATOB), OOpa3lamu
a30THBIX U (PochopHBIX ymoOpeHHid; MOJIy4YeHHUE, COOMpaHHe, PACIO3HABAHWE W W3ydYCHHE
CBOWCTB aMMHaKa; MPOBEICHNE KaYCCTBCHHBIX PEaKIUi Ha MOH aMMOHHA H (ocdaT-HoH U
W3y4YeHUE TIPU3HAKOB HUX MPOTEKaHMs, B3aHUMOICWCTBUE KOHLIEHTPUPOBAHHOW a30THOM
KHCIIOTBI € Melblo (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB); M3YUYEHHE MOoJelneit
KPUCTAIDIMICCKAX PEIMETOK anMasza, rpadura, ¢ymiepeHa; O3HAKOMIICHHE C IPOIECCOM
azcopOIuy PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIIEM M YCTPOWCTBOM IPOTHBOTA3a;
MoJy4eHHe, coOupaHue, paclio3HaBaHUE U U3YUEHHE CBOMCTB YTJIEKUCIIOrO ra3a; MpoBeICHHE
KaueCTBEHHBIX peakiuuii Ha KapOOHAT- W CHWIMKAT-MOHBI W UW3yYeHHe NPU3HAKOB HX
MPOTEKAHMs; O3HAKOMIICHHE C TIPOAYKIMECH CHIMKATHOW MPOMBIIUICHHOCTH; pEIICHIe
HKCHEPIMEHTAIBHBIX 33124 110 TeMe «BaykHelre HeMeTaIUTbl M UX COSTUHEHISD)

MerTajiasl U Ux COCOAUMHCHUA

3.1

OO0mas XapakTepUCTHKa XUMUIECKHAX JJIEMEHTOB — METAJUIOB HAa OCHOBAHHWH HUX TIOJIOKCHHUS B
[Tepuonnueckoit cucteme xummuaeckux snemeHtoB JI.MI. MennmeneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaioB. MeTasiMueckasi CBA3b M MeTajlIn4ecKas KpUCTAITMYecKas peméTka.
DNEKTPOXUMHUYECKUN Pl HATPSDKEHUH METaIJIOB

3.2

@nzpueckne W XUMHYECKHE CBOWCTBa MeTamioB. OOmIme crocoObl MONydeHHsS METaJlIOoB.
[loHATHE O KOPPO3UH METAIOB, OCHOBHBIC CIOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBbl
(cTasib, YyTyH, JIOPATIOMHUHUI, OpOH32) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH

3.3

Ilenounbie Metamel: onoxeHue B [lepuognueckoi cucremMe XuMuyeckux smemenToB JI.M.
MenpeneeBa; CTpOEHHE HUX aTOMOB; HaxoXaAeHHE B npupoae. dusnueckre U XUMUYECKUE
cBOHCTBa (Ha mpuMepe HaTpusi W Kamusl). OKCHUABI W THUAPOKCHUIBI HATpUS M Kanlus.
[IpuMeHeHue meI0YHBIX METAIIJIOB M UX COSAMHEHUI

3.4

[llenouHo3emenbHBIE METAIUIBI MAarHUil M KanbUUi: monoxkeHue B llepuognyeckon cucreme
xumudeckux anemeHtoB J[.M. MenneneeBa; cTpoeHHE UX aTOMOB; HaXOXJIEHHE B MPHUPOJIE.
dusnyeckre 1 XUMHUYECKHE CBOMCTBA MarHusd U Kalbliyd. BaxkHelne coequHEHNST KaabIUs

(okcun, ruapokcu, coiin). JKECTKOCTh BOJBI M CITOCOOBI €€ YCTpaHSHHS

3.5

AmoMunuii: iosoxenue B Ilepuoauueckoii cucteMe xummudeckux aneMeHToB J.M. Menneneesa;
CTpPOCHHE aToMa; HaxoXKAeHWe B mpupone. dusmyeckue U XMMHUECKHE CBOMCTBA aTIOMHHUSL.

AM(I)OTepHBIC CBOMCTBA OKCHJIA U TUAPOKCH A AJIFOMUHUA

3.6

Kenezo: nonoxxenue B Ilepuognueckoi cucrteme xumuueckux snementoB .M. Menneneesa;
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CTPOCHHE aToMa; HaxoxIeHue B npupopae. dusmueckne M XMMHYECKHE CBOICTBA jKelesa.
Oxcunpl, ruapokcusl 1 conm xenesa(ll) u sxenesa(Ill), ux coctas, CBOWCTBA M MOJTyYeHHUE

3.7

XUMHYECKAN OKCIEPUMEHT: O3HAKOMJIEHHE C 00paslaMd METalIoB M CIUIABOB, HX
(GU3MYECKUMH  CBOMCTBaMU; H3y4YeHHE pPE3yJbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
MCIIONIb30BAaHHE BHICOMATEPUANIOB), OCOOCHHOCTEHl B3aMMOJAEHCTBHS OKCHIA KaJbIHs
W HAaTpUsA C BOJOW (BO3MOXKHO HWCITOJIh30BaHHE BHCOMATCPUANIOB); MCCIEIOBAHUE CBOMCTB
KECTKOW BOJBI, TpOILECCa TOPECHUS JKeJe3a B KUCIOpoAe (BO3MOXKHO WCIIOIh30BaHHUE
BU/ICOMATEPHAJIOB); IPH3HAKOB MPOTEKAHHS KAYECTBEHHBIX pPEaKIMil Ha HMOHBI (MarHus,
KalbIus, amfoMuHus, uHKa, xenesa(ll) u xenesa(Ill), menu(Il); HabaroneHWE U ommMcaHUe
MPOIIECCOB  OKPAIIMBAHUS IUIAMCHM WOHAMH HATPHs, Kalusd U Kajgblus (BO3MOXKHO
HCTOJIb30BAaHME BHICOMATEPUATIOB); HCCIICAOBAHUE aM(pOTEPHBIX CBOWCTB THUIAPOKCHAA
QIOMUHHS ¥ THIPOKCH/IA [IUHKA; PEelICHHEe YKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeiime
METAJUIbI U UX COCJIMHEHUSD)

XuMus ¥ OKpy>Karolas cpea

41

HoBeie matepuans! u TexHonornn. BemecTsa n MmaTepransl B MOBCEAHEBHOM KU3HH YEIIOBEKA.
Xumus ¥ 310poBbe. be3onacHoe MCIOIb30BaHUE BEMIECTB U XMMHYECKHX PEaKIUil B OBITY.
[TepBast moMoIIb MPU XUMUYECKIX 0XKOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsisHeHne okpykaromein cpeast [1/IK.
Ponp XxuMum B pemieHNH SKOJIOTWYECKHX MpobieM. IIpuponHble MCTOYHUKH YTIIEBOJOPOJOB
(yromp, mpupofHbIi Ta3, He(Th), MPOAYKTHI UX NEPEepabOTKH, UX POJIb B OBITY U HpoO-
MBIIICHHOCTH

4.3

XUMHUYECKUN IKCIIEPUMEHT: HM3ydeHHe 00pa3lloB MaTepHaioB (CTEKIO, CILIaBbI METAJIOB,
MTOJIMMEPHBIC MaTEPUAITBI)

IMPOBEPAEMBIE HA OI'D 10 XUMUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O

OBPA3OBAHUA

MpoBepaemble TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTam 6a30BOro ypoBHA

npoBepsAemoro 0CBOEHUA OCHOBHOI 06pa3oBaTe/IbHOM NPOrpaMmbl OCHOBHOTO 06LLEero
TpeboBaHuA o6pa3oBaHuA Ha ocHoBe PrOC

HpeI[CTaBJ'IeHI/IC .
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MpoBepsemble Tpe60BaHMA K NpeaMeTHbIM pe3ynbTatam 6a30B0ro ypoBHsA
OCBOEHUA OCHOBHOI1 06pa3oBaTeNIbHOM NPOrpaMmbl OCHOBHOFO 06LLero
obpasoBaHuA Ha ocHose PIrOC

0 TI03HABAE€MOCTH SIBJICHUI IIpUpoOabl, TIOHUMAaHUEC OOBEKTUBHOM 3HAYMMOCTH OCHOB
XHMHUYECKOH HaYKU KakK o0actu COBPEMCHHOT'O €CTECTBO3HAHMS, KOMIIOHCHTA O6Hlefl
KYyJbTYypbl H HpaKTH‘-IeCKOﬁ ACATCIbHOCTU YECJIOBCKAa B YCIOBHUAX COBPEMEHHOI'O
O6H.[CCTB21; TIOHUMAHUE MECTa XUMHHU CPEIU APYTUX €CTECTBECHHBIX HAYK

1.2

O HAYYHbIX MCTOJAaX MO3HAHHSA, B TOM YHCIIC SKCIICPUMCHTAJIbHBIX U TCOPETHICCKUX
METOAAaX HMCCICAOBAaHUA BEIIECTB U HN3IYUCHHA XUMHYCCKUX peaKuHﬁ; YMEHUE
HCIIOJIB30BaTh MOACIIN I 00BSICHEHHS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHAIBHOM JeITeIBHOCTH, CBI3aHHBIX C XUMHEH 1 COBPEMEHHBIMU
TEXHOJIOTHSMH, OCHOBAHHBIMH Ha OCTHIKEHHSX XUMHUYECKOH HAayKH, YTO TO3BOJIUT
oOydJaromyMcsi ~ paccMaTpuBaTh  XUMHUIO  Kak  chepy  cBoeld  Oymymied
npOo(eCCHOHATTPHON NEATETPHOCTH U CHeNlaTh OCO3HAHHBIA BBHIOOP XHMHH Kak
po(HIIBHOTO MpeaMeTa MPH MePexojie Ha YPOBEHb CPEIAHET0 00IIero 00pa3oBaHus

Bnagenne cucremMoil XMMHYECKHX 3HAHUM H YMEHUE TPUMCHATH CHUCTEMY
XHUMHYCCKHUX 3HaHPIﬁ, KOTOpas BKIIFOYACT:

2.1

B)KHCHIIINE XUMUICCKHIE MTOHITUS: XUMUYECKHUN SJIEMEHT, aTOM, MOJICKYJIa, BEIECTRO,
MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOIHAS M HEOJHOPOIHAS CMECh, OTHOCHUTEIBHBIC
aTOMHass W MOJICKYJISIpHAas MacChl, KOJHMUYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COMb (CPEIHssA), XUMHIECKas PeaKIus,
PCaKIK COCAMHEHUS, PEAKIMU PA3JI0KCHUS, PEaKIUK 3aMEICHUs, peakiu oOMeHa,
TEIUIOBOM A (PEKT peaKinu, SK30- U SHAOTEPMHUUYCCKUE PEaKIIMH, PACTBOP, MACCOBas
JIONIST  XMMHUYECKOTO 3JeMEHTa B COCAMHEHHWH, MAaccoBas JOJII M IIPOIEHTHAs
KOHIICHTpAIIMS BEIIeCTBAa B PACTBOPE, SAPO aTOMa, SJIEKTPOHHBIA CJIOH aToMa, aTOMHast
opOuTans, pamguyc aroma, BaJCHTHOCTh, CTCNCHb OKHCJICHHS, XHMHUYCCKas CBS3b,
AIIEKTPOOTPHUIIATEILHOCTD, TIOJIIPHAS W HEMOJISIPHAsI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b,
METaJUTUYECKasl CBS3b, KPHCTAJUTMYCCKAs peIIéTka (aTOMHas, HOHHAs, METaJUTnIecKasi,
MOJICKYJISIpHAs ), HOH, KATHOH, aHHOH, 3JICKTPOJIUT U HEAJIEKTPOJIUT, SJCKTPOITUTHYCCKAS
JICCOIMAIIMS, PEAKIMH HOHHOTO OOMEHa, OKHCIIHTEILHO-BOCCTAHOBHTEIIBHBIC
peaKIiK, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE W BOCCTAHOBJIICHHUE, DJICKTPOJIH3,
XUMHYECKOE paBHOBeCHE, 00paTHMbIe 1 HEOOpaTUMBIE PeaKIIii, CKOPOCTh XUMHUYECKOM
peaxium, karanuzarop, [1JIK, kopposust MeTaios, CIiiaBbl

2.2

OCHOBOITOJIATAIONNE 3aKOHBI XMMHW: 3aKOH COXPAHEHUS MAacChl, NEPUOANYECKUMA
3akoH /.M. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpoO

2.3

TEOpPUU XUMMHU: AaTOMHO-MOJIEKYJIIpHAsi TEOpHs, TEOpUs DIEKTPOJIUTHUECKOM
JUCCOLMAIINH

Brnanenue ocHOBaMU XUMHYECKOM T'paMOTHOCTH, BKJIFOYAIOIIEH:




Kopg MpoBepsemble Tpe60BaHMA K NpeaMeTHbIM pe3ynbTatam 6a30B0ro ypoBHsA
npoeepsemoro 0CBOEHUA OCHOBHOM 06pa3oBaTe/ibHOI NPOrpamMmmbl OCHOBHOTO obLero
TpeboBaHuA obpasoBaHuA Ha ocHose PIrOC
YMEHHE TIPAaBHIILHO MCIIOJIB30BAaTh U3yYCHHBIC BEIECTBA U MaTEpUAIHI (B TOM YHCIIE
MUHEPaJIbHbBIC YIO0OPEHHS, METAIBI M CIUIABBI, POIYKTHI MEPEPAOOTKH MPUPOTHBIX
UCTOYHHUKOB YIIIEBOJOPOAOB (YIJIs, MPHUPOIHOTO rasa, HeTH) B OBITY, CEIBCKOM
3.1 XO3SIHCTBE,
Ha MPOW3BOJICTBE U IOHUMAaHHUE 3HAYCHUS KHUPOB, OCJIKOB, YTIICBOJOB JIJI OpraHU3Ma
YeJI0BeKa; YMEHUE MPOTHO3UPOBAThH BIUSHHUE BEIISCTB U XUMHUYCCKHX MPOIECCOB HA
OpraHMU3M YeJIOBeKa U OKPY>KaIOLIYI0 MPUPOTHYIO CPELy
32 YMEHUE WHTETPUPOBATh XUMHUYCCKHE 3HAHHS CO 3HAHUSIMH JAPYTHX Y4eOHBIX
' IPEAIMETOB
HAJIMYUE ONbITa Pa0OTHl C PA3UYHBIMH HCTOYHUKAMH HWHGOPMAIMH IO XUMUH
3.3 (HayuHass ¥ HAay4YHO-TIONMYJIAPHAs JUTEPATypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-
pecypchl)
yMeHHE OOBEKTHBHO OICHHBATh MH()OPMALUIO O BEUISCTBAX, MX MPEBPAIICHUIX U
3.4 MPAKTHYECKOM TPUMEHCHHH W YMCHHE HCIONb30BaTh € UId pelieHHs ydeOHO-
MMO3HABATEIIHLHBIX 3314
Brnanenve ocHOBaMU MOHATHHHOTO ammapara U CUMBOJIMYECKOTO SI3bIKA XMMUH JIJISI
4 COCTaBJICHHUS (OPMYJI HEOPTaHHUYECKUX BEIIECTB, YPABHEHUH XMMHYCCKHX PEaKIIHIA;
ocHoBamu xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHO#)
YMeHre OOBSCHATh CBS3b IOJOXKCHHS 3JeMeHTa B Ilepmomudeckoit cucteme c
5 YUCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB M
3apsiag  siapa, oOlIee YHCIO AJIEKTPOHOB), paclpeleleHHeM JJIEKTPOHOB 10
SHCPICTUYCCKUM YPOBHIM aTOMOB IIC€PBBIX Tpex TNCPUOJ0B, KaJIUA U KaJIbLIUA
[MpencraBneHre O MEPHOMUUCCKON 3aBHCUMOCTH CBOMCTB XHMHUYECKHX 3JIEMCHTOB
6 (pammyc artoma, OBJIEKTPOOTPHUIATEIBHOCTH), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOXKEHHS 3JIeMeHTOB B Ilepromnueckoit cucreme (B MajbIX MEpUOJaX W TIaBHBIX
MOJTPYIINAaX) ¥ 3JCKTPOHHOTO CTPOCHHS aToMa
7 YMmeHue kiaccu(pUIMpoBaTh:
7.1 XUMHUYECKUE JIEMEHTHI
7.2 HEOpPraHUYECKHUE BEIIECTBA
7.3 XUMHYCCKUE PEaKIuH
8 YMeHne onpenensrs:
81 BAJICHTHOCTDH U CTCIICHb OKUCJICHUA XUMHWYCCKUX 3JIEMCHTOB, 3apsA/] HOHA
8.2 BHJI XUMHUCCKOM CBS3H U THIT KPUCTATHYCCKON CTPYKTYPBI B COSTUHEHUIX
8.3 XapakTep Cpelibl B BOJHBIX PACTBOPaX BEIIECTB (KMCIOT, OCHOBAHHUK )
8.4 OKHCJIMTENIbL U BOCCTAHOBUTEH




Kop Mposepsembie TpeboBaHUA K NpeaMeTHbIM pe3yibTaTam 6a30BOro ypoBHsA
nposepsemoro 0CBOEHMA OCHOBHO 06pa3oBaTesibHOM NPOrpaMmbl OCHOBHOTO 06Luero
TpeboBaHuA obpasoBaHuA Ha ocHose PIrOC
9 YMeHne XapakTepu3oBaTh (PH3MUECKIE M XMMUIECKHE CBOUCTBA:
91 MPOCTBIX BEMmIECTB (KUCIOPOA, O30H, BOAOPOA, Tpadur, amMmas, KpeMHHH, a3oT,
' docdop, cepa, XJI0p, HATPHIA, KK, MATHUH, KaJbIIHHA, ATIOMUHUH, KeIe30)
CIOKHBIX BEIIECTB, B TOM UHCIE WX BOIHBIX pPAacTBOPOB (BOAa, aMMHAK,
XJOPOBOJOPO/, CEPOBOIOPOA, OKCHABI W TuUApokcuiasl MertamwioB [-IIA rpymm,
9.2 amomunud, meau (II), nunka, sxenesa (II u II1), okcunst yraepoaa (II u IV), kpemuus
(IV), azora u ¢ocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTHcTas,
azoTHas, pochopHas, yrobHas, KpeMHHEBas KUCIIOTA U UX COJIN)
MPOTHO3UPOBATh U XapaKTePH30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa
9.3 U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX CBOWCTB, BO3MO)KHOCTH
MIPOTEKaHISI XUMHUYECKIX TPEBPAIICHHUI B PA3TUIHBIX YCIOBUIX
10 YMeHUe COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPABHCHHMS PEAKIIHiA, B TOM YHCIIE:
10.1 peaxnuii HOHHOro oOMeHa
10.2 OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIBHBIX PEAKITHN
103 WDTIOCTPUPYIOIINX ~ XUMHYECKHE  CBOWCTBa  HM3YYEHHBIX  KJIaccoB  (TpyIIm)
' HEOPraHUYECKUX BEILECTB
10.4 MOITBEPKAAIONINX TCHETHICCKYIO B3aUMOCBS3bh MEXKITy HUMHU
11 YMeHune BBIYHCIATE (IPOBOAUTH PACUETHI):
111 OTHOCHUTETHHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MacChl BEIECTB, MAacCOBYIO IOJIO
' XHMHUYECKOT0O 3JIEMEHTa B COCIMHCHIN
11.2 MaCCOBYIO JIOJTIO BENIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB
11 4 IO YpaBHCHHAM XHUMHYCCKUX peaKuMﬁ N HaXOJUTh KOJMYECTBO BCIICCTBA, O6T)éM u
' Maccy peareHTOB IIH [IPOIYKTOB PEaKIuu
12 Bnanenuve (3nanue OCHOB):
OCHOBHBIMU METOJaMHU HAYYHOI'O MTO3HAHUSA (H36J'IIOZ[GHI/IC, N3MEPCHUEC, SKCIICPUMCHT,
12.1 MOJETUPOBAHUE) MPH HU3YyYCHWH BEIIECTB M XUMHUYECKMX SBJICHUI; yMeEHHE
c(OPMYITHPOBATE MPOOIEMY U TPEIUIOKUTH ITYTH €€ PeIIeHNs
129 Oe3omacHOii pabOThl C XHMHYECKUMH BEIIECTBAMHM, XHMHUYECKOH TOCYIOH W
' na6opaTopHbIM 060PYI0BAHHEM
mpaBuiaMu  0€30MacHOTO  OOpallleHHs C  BEIIECTBaMH, HCIOJNB3YyeMbIMH B
HOBCGZ[HCBHOi/'I JKU3HHU, TpaBUJIaMU TOBCIACHUA B LCIIAX C6epe>KCHI/IH 310POBbA U
12.3 OKpYXKAIOIIEH TPHUPOIHON Cpensl; MOHUMAaHUe Bpena (OMacHOCTH) BO3ACHCTBHS HA

JKHUBBIC OpraHu3Mbl OHpeZ[eHéHHI)IX BCIICCTB, cr1oco0oB YMCHBIICHUSA u
MPCAOTBpAIICHUA X BPEAHOT'O BOBHCﬁCTBHH




Kop Mposepsembie TpeboBaHUA K NpeaMeTHbIM pe3yibTaTam 6a30BOro ypoBHsA
nposepsemoro 0CBOEHMA OCHOBHO 06pa3oBaTesibHOM NPOrpaMmbl OCHOBHOTO 06Luero
TpeboBaHuA obpasoBaHuA Ha ocHose PIrOC
13 Hanname mpakTHYecKMX HABBIKOB IDIAHUPOBAHUS W OCYIISCTBICHHUS CIEIYIOIINX
XHUMHYECKUX IKCIIEPUMEHTOB!
U3y4YeHNE U ONHCaHue (PU3NUECKIX CBOMCTB BEIIECTB; 03HAKOMIICHHE C (PH3HICCKAMHU
13.1 U XWMUYECKHUMHU SIBJICHUSMH; OIBITHL, WIIFOCTPUPYIOIIUE IPU3IHAKH TMPOTCKAHUS
XUMUYECKUX PeaKIui
13.2 M3YyUYEHHUE CIIOCOO0B pa3/ieleHus: cMecen
MOJy4eHHE KUCIOPOAa M M3yUCHHE €ro CBOWCTB; MOJYyYCHHE BOJAOPOAA W M3yUCHHE
13.3 €ro CBOWCTB; IOJy4eHHE YIJIEKHCIOro ra3a M HM3y4eHHE ero CBOMCTB; HOJy4YeHHe
aMMHaKa M U3y4eHHe ero CBONCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OMNpPEACIEHHONM MacCOBOW JOJNEH pPacTBOPEHHOTO
' BElIECTBA
135 MpUMEHEHUE WMHIUKATOPOB (JIaKMyca, MeTWiIopaHxka H (eHoipTanienHa) s
' OIIpeIeNIeHHs XapaKTepa Cpe/ibl B pacTBOpax KHCIIOT U Iesoqei
WCCIICOBAHIE ¥ OIMMCAHNE CBOMCTB HEOPTaHMYECKHX BEIIECTB PA3INYHBIX KIACCOB;
M3y4YeHHe B3aMMOCHCTBHS KHCIIOT C METAJUIAMH, OKCH/IAMH METAILIOB, PACTBOPUMBIMHU U
13.6 HepacTBOPUMBIMH OCHOBAHMSIMH, COJISIMH; ITOJIyYeHHE HEPACTBOPUMBIX OCHOBAaHHIA;
BEITECHEHHE OJHOTO METaJIa IPYTUM M3 PAcCTBOPa COJH; UCCIEIOBaHNE aM(OTEPHBIX
CBOWCTB THIPOKCHIOB AIOMHIHUS U IIIHKA
pelieHne  OKCIePUMEHTANBHBIX  3a7ad  1mo  TeMaMm: «OCHOBHBIE  KJIACCHI
13.7 HEOPTaHWIECKUX COCIMHEHHNY; «DIEKTPOTUTHICCKas AUCCOIMAnisy; «Baxneimme
HEMETAJUTBI U MX COCTHMHCHU»; « BayKHEHIIINEe METAIUIbI U UX COCTMHCHHUSD)
XUMAYECKHAE JKCIIEPUMEHTHI, WLTIOCTPUPYIONINE TPH3HAKA MPOTEKAHUS PEaKIIHit
HMOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIMM HA MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX
13.8 WOHBL: XJOpUA-, OpOMUA-, HOOUI-, CyIbdat-, pochaT-, KapOOHAT-, CUIHUKAT-AHHOHBI,
THIPOKCHUI-NOHBI, KATHOHBI aMMOHWS, MarHUs, KaJbIIHs, aIOMHUHUS, jkene3a (2+) u
xkenesa (3+), mequ (2+), IMHKA
14 YMenne:
14 1 NpeACTaBJIATL PE3YJbTAaTbl JKCIICPUMCHTA B (bopMe BbIBOJOB, A0Ka3aTCJIbCTB,
' rpa¢uKoB U TaONHUI] U BBIABISATH SMITUPHUECKHE 3aKOHOMEPHOCTH
YCTaHaBJIMBATh CBA3U MEKIAY PCAJILHO Ha6J’IIOI[aeMI)IMI/I XUMHUYCCKHUMU ABJICHUSAMHU U
14.2 MpOIlECCaMH, MPOUCXOAIIMMH B MAaKpo- M MHKPOMHUpE, OOBSICHATH NPHUUHEI

MHOT000pa3usl BEIICCTB




HHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM

IroCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kopg MpoBepsaemblit aneMeHT cogepKaHua
1 [lepBoHaYaIbHBIE XUMUUECKUE NTOHITHS
1.1 Uuctele BenectBa U cMecH. CriocoObl pasiesieHus: cMeceit
12 ATOMBI U MOJIEKYJbl. XUMUYECKHUE 31eMeHThl. CUMBOJIBI XUMUYECKHX 3yeMeHToB. [IpocThie u
' CJIOJKHBIE BEIIECTRA.
1.3 Xumuuieckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX J1eMEHTOB. CTeNeHb OKHCIICHHS
14 3aKkOH IIOCTOSHCTBA cocTaBa BemecTB. OTHocuTenbHas aroMmHas Macca. OTHoOcHTeNnbHas
' MOJIEKYJIsIpHast Macca. MaccoBas 10J11 XMMHUYECKOI'0 3JIEMEHTa B COEIMHEHUU
15 KonnuectBo BemiectBa. Monb. MonsipHast Macca. MossipHblif 00bEM  ra3oB. B3auMocBs3b
' KOJIMYECTBA, MAacChl M YHCIIa CTPYKTYPHBIX €MHMII BEIIeCTBA
16 dusnueckue U XUMUYECKUE ABJIEHUS. XUMHUYECKas peakuus 1 e€ Mpu3HaKku. 3aKOH COXPaHEHUs
' MaccChl BEIeCTB. XUMUYECKHE YPaBHEHHSI
9 IIepuognueckuit 3axoH u Ilepuoanueckas cucrema xumudeckux dneMeHToB .M. Menaeneesa.
CtpoeHrie aTOMOB
Ilepuopunueckuil 3akoH. Ilepuoauueckas cucremMa xumudeckux dieMeHToB J[.M. Menneneesa.
2.1 [Tepuoas! u rpynmbl. OU3NYECKH CMBICI TOPSIKOBOTO HOMEpa, HOMEPOB MEPHOJa W TPYIIIbI
JJIEMEHTa
Crtpoenune aromoB. CoctaB aTOMHBIX sigep. M3orombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
2.2 o0oj04yek aToMOB TepBbIX 20 XMMHYECKHMX 3JeMEHTOB [lepuomguueckoil  cHCTEMBI
JI.1. MeHnneneera
3aKOHOMepHOCTI/I B U3MECHCHHUHU CBOMCTB XUMHUUYECKUX DJICMCHTOB TMEPBLIX TpéX NEpruoa0B, KaJiu,
93 Kanplusl (paguyca aToOMOB, 3JIEKTPOOTPUILIATENILHOCTH, METAIMUECKUX U HEMETAITMYECKUX
' CBOWCTB) M HMX COCJAMHCHHWH B COOTBETCTBHUH C TOJIOKCHHEM 3JIeMEHTOB B I[lepmoamyeckoi
CHUCTEME U CTPOEHHEM UX aTOMOB
3 CtpoeHue BeniecTBa
31 Xummdeckasi cBsi3b. KoBaneHTHas (MOJSIpHAS W HEMOISPHAS) CBS3b. DJIEKTPOOTPHUIIATEIEHOCTD
' XMMHMYECKUX AJIeMEHTOB. MoHHast cBA3b. MeTayuinueckas CBs3b
3.9 THunbl KpUCTAIMYECKUX PEUIETOK (ATOMHAs, MOHHAs, METaJUTMUECKast), 3aBUCUMOCTh CBOMCTB
' BELIECTBA OT THIA KPUCTAJUIMUECKON PEIIETKH M BUJA XUMHUYECKOM CBS3H
4 Baxneiimme mnpeacrtaBuTen HEOPraHMYECKUMX BemlecTB. Hemeramnsl M MX COEIUHEHHS.
Meramiel U ux COCOUHCHUA
4.1 Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COCIMHEHHH: OKCHIOB (CoJIeo0pasyromnue:




Koa MpoBepsemblii 31eMeHT coaepKaHua
OCHOBHbBIC, KHCJIOTHBIC, aM(pOTEepHbIE) W HECcoJeoOpasymlnnue; OCHOBaHWH (WIENOYM U
HEPAaCTBOPUMBIC OCHOBaHHSA); KHUCIOT (KHCIOpOACOAEpKalIie W OECKHCIOPOIHBIE, OJHO-
OCHOBHBIE 1 MHOTOOCHOBHEIC); COJIeH (CPETHUX M KHUCIIBIX)
42 Odusnyeckne M XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOIA, XJIOpa,
' KHCIIOpOJIa, CEPHI, a30Ta, (ocdopa, yriepoaa, KpeMHUS
43 dusnyeckne ¥ XUMHUYECKHE CBOWCTBA MPOCTHIX BEIICCTB-METAIUIOB: JIUTHSA, HATpUA, Ka-
' JIUsI, MATHHS Y KaJIBIIWs, ATFOMUHIS, JKelle3a. DICKTPOXUMHUCSCKUN Psifl HAPSDKESHUH METAIIOB
a4 dusnyeckne 1 XMMUYECKHE CBOICTBA BOIOPOIHBIX COCIMHEHHI HEMETAJUIOB: XJIOPOBOAOPO.IA,
' CEpOBOJIOPOJIA, AMMHUAKA
45 dusznyeckne U XUMHYECKHE CBOWCTBa OKCHIOB HemetawioB: cepsl (IV, VI), asora(ll, IV, V),
' dbochopa(lll, V), yraepona(ll, IV), kpemuaus(IV). [lonydyeHne OkCHI0B HEMETAIIIOB
46 XUMUYIECKHe CBOMCTBa OKCHJIOB: metaiwioB |A-IA rpynm, LIMHKA, menu(1l) "
' xenesa(ll, 111). TTonyueHne OKCHIOB METAIIOB
47 XUMHYECKAEe CBOWCTBA OCHOBAaHMH W aM(OTEPHBIX THAPOKCHAOB (HAa TPHMEpe THIPOKCHIIOB
' TIOMUHMS, XKele3a, uHKa). [TomydeHre ocHOBaHMI U aM(pOTEPHBIX THIPOKCUIOB
OO0mue XWMHYECKHE CBONCTBA KHCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOU, CEPHHUCTOMH,
4.8 CepHOU, a30THOH, (ocopHOH, KpeMHHEBOH, yroiibHOW. OcoOble XWMHUYECKHE CBOWCTBA
KOHIICHTPHUPOBAHHOHN cepHOM U a30THOU KUCIOT. [Toaydenue Kkucior
4.9 OO61ue XxuMHYecKue CBOMCTBa cpeHux cojieil. [lomydenne comneit
410 [omyuenue, cobupanue, pacrmo3HaBaHHEe BOJOPOJAa, KUCIOPOAA, aMMHAaKa, YIIEKHCIOro ra3a B
' 1a6opaTopuu
411 [Tosryuyenne amMMmmaka, CEpHOH W a30THOM KHCIOT B MPOMBINUICHHOCTH. OOmMe Croco0b!
' HOJTy4eHHs] METaJIOB
4.12 I'eneruueckas CBsA3b MEXy KJIACCAMU HEOPTaHMYECKUX COCIUHEHUN
5 XHAMUYECKHE PEaKIIUU
Knaccudpuxanuss XUMHUSCKHX pPEAKIMH IO Pa3NUYHBIM IPU3HAKaM: 10 YHUCIYy M COCTaBY
5.1 YUaCTBYIOIIUX B PEaKIMH BEUIECTB, MO TEIUIOBOMY 3(dexTy, mo H3MEHEHUIO0 CTeneHel
OKHCJICHUS XMMUIECKUX 3JIEMECHTOB
5 TemnoBoit 3(h(eKT XUMHUYECKOW peaKkIWd, TEPMOXUMHUYECKHE YpaBHEHMS. DK30- U OJHJO-
' TEpMUYCCKUE peakiuu. TepMOXUMHUICCKUE YPAaBHEHUS
OKHUCITUTETFHOBOCCTAHOBUTENBbHBIE peakiuu. OKHCIUTENTd € BOCCTAHOBHUTENH. IIporeccs
5.3 OKHCJICHUS W BOCCTAaHOBJICHHS. OICKTPOHHBIH OajaHC OKUCIUTEIEHOBOCCTAHOBUTEILHON
peaximu
5.4 Teopust dIEKTpONUTHYECKOH muicconuanui. KaTHOHBI, aHHOHBI. JJNEKTPOIUTHl U HEIIIEKTPO-
' nuThl. CHiTbHBIE U crta0ble 31eKTponuThl. CTENEeHb AUCCOIHAIIH
55 Peakimn noHHOTO OOMEHa. YCIOBHS TPOTEKaHHs peakiuii MOHHOTO OOMEeHa, MOJHBIE W CO-

Kpalll€éHHbIE HOHHBIE YPaBHEHUS PEaKLUH




Kop, MpoBepsAemblii aneMeHT coaepKaHua
6 XuMUs ¥ OKpY’Karomas cpeia
BemectBa U Marepuansl B IIOBCEJHEBHON JKU3HM UelOBeKa. be3omacHoe MCHOIb30BaHUE
6.1 BEIIECTB U XMMUYECKUX peakuui B nabopatopuu U ObITy. IlepBas moMous MpU XUMHUECKHX
0XXOTaxX M OTPaBICHUIX
XUMHUECKOe 3arpsi3HEHHE OKpYKaromlel cpensl (KUCIOTHBIE IOXKAM, 3arpsA3HEHHE MOYBEL,
6.2 BO3JlyXa M BOJOEMOB), CIIOCOOBI ero npexoTBparienus [IpenensHas qomycTuMas KOHIEHTPAIHs
' BemtecTs (IIJIK). Ponb xuMum B perIeHHM 3KOJIOTMYECKUX MpoOsieM. YCHUJICHHE MapHUKOBOTO
a¢dekra, pazpylieHue 030HOBOTO CIIOS
ITpumenenue cepsl, a3ota, ¢ochopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN B ObITY, MEIULIMHE,
6.3 MPOMBIIUIEHHOCTH M CEJIbCKOM Xo3siiicTBe. IlpuMeHeHHe MeTanaoB U CIUIaBOB (CTalb, YYTVH,
' JIOPATIOMUHMIA, OpOH3a) B OBITY M NMPOMBINUICHHOCTH UX coenuHeHwi. [ToHATHE O KOppo3uH
METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UH
6.4 IIpuponHble HCTOYHHMKH YIJICBOAOPOAOB (Yrosib, NPHUPOIHBIM Tra3, HedTh), MPOAYKTHI HX
niepepaboTKH (OCH3MH), HX POJIb B OBITY W IPOMBIIIICHHOCTH
IepBoHavaIbHBIE MOHATHA 00 OPTAHUYECKHX BEIIECTBAX KaK O COSIMHEHMAX YIiepoaa (MeTaH, 3TaH,
6.5 STWIEH, alleTWICH, 3TaHON, DIIULEPHUH, YKCycHas Kucnora). IIoHATHE O OMONOrMYEcKH BaXKHBIX
BEILIECTBAX: )KUpax, OeJKax, yIJIEBOJAAX — U UX POJIH B KU3HH YETOBEKA
7 Pacuérer:
7.1 1o (hopMysiaM XUMHUIECKUX COEAUHEHUIN
7.2 Macchl (MacCcOBOM) JTOJM pacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 M0 XUMHUECKUM YPABHEHHSIM




INOYPOYHOE IIVTAHUPOBAHMUE 8 kiacc

Ne | Tema ypoka KounyecTBo 4yacoB Hara Buael,
n/n U3yUYEeHHUs dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECK KOHTPOIS
padoThI ue padoTbl
1. {Ipeamer xumunu. Posb XUMUK B JKH3H | 0 0 01.09. V CTHBIH
HenoBeka. Kparkue cBenenus u3 ompoc;
HCTOPUM BO3HUKHOBEHHS XUMHUH.
2 MeToapl U3y4eHUST XUMUH 1 0 0 01.09. VcTHBIT
OI1poC;

3. | ArperaTtHble COCTOSIHUS 1 0 0 08.009. CamoorieHKa
BellecTB. YnCThIe BEIECTRA. C
Cwmecu. CriocoObI pa3iecHus HCII0JIh30Ba
cMmecen Huem«OneH

OUHOTO

4. | IIpaktuueckas pabora Ne 1 0 1 08.09 [TpakTuy
1 «IIpaBuiia TEXHUKH eckas
0€301acCHOCTH M HEKOTOPBIC BHJIBI pabora;
paboT B KaOuHETE
xumMumny. Jlomamnui
JKCIIEPUMEHT.

«Habmonenue 3a ropsiiei
CBEUOW».

5. | dusuueckue sBICHUSI — KaK 1 0 0 15.00. YcTHBIH
OCHOBA pa3JICIICHUs CMECEH B OIIpOC;
XUMHH

6. |IIpakTuueckas pabota 1 0 1 15.09. [IpakTuy
2«O4ncTKa MOBapEHHON COJIN eckas

pabora;

7. | ATOMBI © MOJIEKYJIbI. ATOMHO- 1 0 0 22.09. YcTHBIH
MOJIEKYISAPHOE YUECHUE. OIIpoOC;

XUMHUYECKUE FTICMEHTBHI.
[TpocThie U CIIOKHBIC
YBEIIECTBA.




8. | 3HaKu XMMHYECKUX 22.09. YcrHbIi
aneMeHToB. [lepuoanyeckas OIpocC,
TabJIUIIa XUMHUYCCKHUX
anemenTtoB [l. U.

Meunneneesa.

9. | 3HaKH XUMHYECKHX 29.09 [Tucemen
aneMeHToB. [lepuonnueckas HBIN
Ta0IMIIa XUMHIECKUX KOHTPOJIb
snemenTtoB . U. :
MenpeneeBa. 3aKOH MOCTOSTHCTBA
COCTABA BECITIECTRA.

10. | Xumuueckue GpopmMyIibl. 29.009. YcrHbIi
OTHOCUTEIbHBIC ATOMHBIC U OTIpoc;
MOJICKYJISIPHBIC MaCChl. 3aKOH

11. | Xumuueckue dhopmyisl. Pacuérsl 13.10. YcrHbii
110 XUMHYECKOM OTpoc;
dbopmyne.MaccoBas qoms
XHMHUYECKOTO JIEMEHTA B
COC/TMHCHHH.

12. | OcHOBHBIE CBENIECHUSA O 13.10. [Tucemen
CTPOECHHUHU ATOMOB HBIN

13. | Tlepuoauueckas cuctema 20.10. VcTHBIN
XUMHUYECKHUX 3JIEMEHTOB /1. OIIpOC;
H. Menaeneena

14. |Tlepuoanueckas cucrema 20.10. YcrHbli
XUMHUYECKUX 31eMeHToB /1. 1. OIIpOC;
CtpoeHue JIeKTPOHHBIX 000JI0UeK
aTOMOB
Menpeneen

15. | BaneHTHOCTH 27.10. [TuceMmen

HbBIN

16. | BanenTHOCTH 27.10. YcTHbIM

17. | Xumuueckasi peaknus U ee 03.11.. [Tucemen
MpU3HAKW. 3aKOH TIOCTOSIHCTBA HBIIT
coCTaBa BEIICCTBA. KOHTPOITH

18. | Xumnueckue ypaBHEHHS 03.11.. Vel




19. | Xumuueckue ypaBHEHUS 10.11. YcrHbIi

20. Knaccudukamus XUMHIECKHX 10.11. VYcrubii
peakuuii (CoeIMHEHNS, PA3TIOKECHHUS, OIpoCc;
BaMeIeHus, OOMeHa)

21. THUIbI XUMHYECKUX pEaKIIHi 24.11. ITucemen

HBIN

22. | M. B. JIoMOHOCOB — Y4EHBII — 24.11. VYerubii
sHiMkIoneauct. [lopropenue u OIpoc;
00001tenne temsul. [loaroroska K
KOHTPOJIbHOM pabore

23. | KontpoabHast pabora 1 mmo Teme 01.12. Kontpon
«HauanbHble MOHATUSA U 3aKOHBI bHas
XUMUHN pabora;

24. | Bo3ayx u ero coctaB TermioBoi 01.12. VcTHBIN
P PEKT XUMHUUECKON PEeaKIInH. OI1poC;
AHanu3 KOHTPOJIbHOM pabOThI

25. | Kucnopoa. Kpyrosopot kuciiopoaa 08.12. Ycrubii
B nipupoze. O30H Pusnueckue u OIpoc;
XMMHYECKHE CBOMCTBA KUCIOPOAA
CriocoObI MOTy4eHUs KUCIOpO/ia B
1a060paToOpUU U MPOMBIIUIEHHOCTH.

[TpumeneHue kucaopoa.(peakiuuu
OKHCJICHHUS, TOPCHHUE).

26. | [IpakTuveckas padora 3 08.12. [TpakTuy
[Tomy4yenue, cobupanue u eckas
pacro3HaBaH#e KHCIOPO/Ia pabora;

27. | Oxcuapl. TertoBoit 3¢dext 15.12. YcTHbIl
XUMHYECKON peakinu, MOHITHE O OIpOC;
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30 - ¥ SHAOTEPMHUUECKUX
peakuusax. TonauBo (He(Th, yroiab
U METaH). 3arps3HeHHe BO3/IyXa,

CIOCOOBI €ro MpeAoTBpalleHUs

28. | Botopo — 3JIeMeHT M pocToe 15.12. YCTHBIN

BeniecTBo. Haxoxxaenue B nmpupoe. OITpoc;

duznueckre 1 XUMUYECKUE
cBolicTBa Bojopoaa. [Ipumenenne
BOJIOpOJIA




29. | IlpakTuyeckas padora 4 22.12. [MpakTuy
[Tomy4yenue, cobupanue u eckas
pacro3HaBaHHE BOJIOPO/Ia pabora;

30. | Kucmorsr 22.12. YcTHbIH

31. | Conu 29.12.. YcrHbli

32. | KosmuecTtBo BemecTBa . MOJIb. 29.12... YcTHBIIT
MoutsipHbIii 00beM Ta30B. 3aKOH OIpoc;
ABorajpo.

33. | KoysmuecTtBo BemecTBa Beruncienns 12.01. YcTHBIIT
00BEMa, KOJIMYECTBA BEIllECTBA raza OTIpoC;
10 €T0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WIN 00BEMV

34. | MonsipHBIi 00beM Ta30B 12.01 Ycrubii

35. | PacyéThl 10 XMMUYECKUM 19.01. VcTHBIN
YpaBHEHUSAM OIIpOC;

36. | PacyéThl 10 XMMUYECKUM 19.01. ITuceMmen
YpPaBHEHUSAM HBIN

37. | Boga. ®usnueckue 1 XUMHUYECKHE 26.01. YcTHBIH
cBOMCTBA BOJIbI .OCHOBaHUSI. OIpoc;
CocraB ocuoBanuii. Ilonsitue 00
WHAKATOpaX

38. | PactBopbl. Bona kak 26.01. VYcrHbII
pactBopuTenb. HacbleHHbIe U OTIpOC;
HEHACHIIIICHHBIE PACTBOPHI
MaccoBas 10151 paCTBOPEHHOTO
BeriecTBa Posb pacTBOpoB B
JKM3HH YeJIOBEKA.

39. | IIpakTuyeckas padora 5 02.02. [IpakTuy
[TpurotoBneHune pacTBopa eckas
3aIaHHOW MacCOBOM J0JIen pabora;

paCTBOpéHHOFO BCIICCTBA




40. | O6001menue 02.02. VeTHbIH
cucTeMaTu3alus 3HaHUH 110 TEME onpoc,
«Baxneinmnine
MIPEACTaBUTEIH
HEOPTraHUYECKHUX BEILIECTB.

KonnuectBeHHunie
OTHOIIEHUS B XUMHI))

41. | KontponbHas pabota Ne2 1o 09.02. KonTpon
teme «Kucnopoa. Bonopon. bHas
Boma»» pabora;

42. | AHanu3 KOHTPOJIbHOM 09.02. YcTHBIH
paboTbl. OKCHIIBI, KX Oompoc;
KJIAaCCHU(PUKAIUS XUMHUICCKUEC U
cBoricTBa. [lonyuenue n
XMUMHYECKHE CBOMCTBA KMCIOTHBIX,

OCHOBHBIX U aM()OTEPHBIX OKCHUIOB

43. | OcHoBaHus, UX 16.02.. YcrHbiit
KJIacCU(pUKALUS U OIpoc;
XUMHUYECKHE CBOUCTBA.

[Tonydyenne oCHOBaHMIA.

44. | Kucnotsl, ux 16.02.. YcrHbIi
KJ1accuuKanus u OIpOC;
XUMHYECKHE CBOMCTBA

45. | Kucnortsl, ux 02.03. VYcrHbIM
KJIaccupuKanus u ompoc;
XUMHAYECKHE CBOUCTBA

46. | Conu, ux KiaaccupuKaIus u 02.03. VcTHBIT
XHUMHYECKHE CBOMCTBA onpoc,

47. | Conu, ux kiaaccupukaius u 09.03. YcrHbli
XUMHYECKUE CBOVCTBA. omnpoc;
ITony4yenue comen.

48. | I'eHeTnueckas CBSI3b MEKIY 09.03. ITucemen
KJIACCAaMH HEOPTraHUYECKUX HBIH
COeTUHEHUU

KOHTPOJIb




49. |IlpakTHyeckas padora 6 16.03. [MpakTuy
Pemenune eckas
3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME pabora;
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COEIUHEHUI

50. | O600wenne u 16.03. YcrHbli
cUCTeMaTH3alys 3HaHUHU 110 TEME onpoc,
«OCHOBHBIE KJIACCHI

51. | Kontponbhas padoraNe3 mo Teme 23.03. Kontpon
«OCHOBHBIE KJIACCHI bHast
HEOPraHUYECKHUX pabora;
COEIMHEHUI»

52. | EcTrecTBEeHHBIE CEMENCTBA 23.03. YcrHbli
XHUMHYECKHUX DJICMEHTOB. OIpoc;
AmMdoTepHOCTD

53. | OTKpBITHE TEPHOANIECKOTO 3aKOHA 30.03. YcTHbIT
J. . MeHneneeBbiM. OIpoc;
OCHOBHBIE CBEIEHUS O
CTPOCHHH aTOMOB

54. | CtpoeHue 3IeKTPOHHBIX 000JI0UeK 30.03. Vel
aTOMOB OIpoc;
[Tepuoanueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /.

H. Menaeneena

55. | XapakTepucTrKa 3JIeMeHTa 110 ero 06.04. Y CTHBIH
MOJIOKEHHIO B OTIpoC;
MEePUOANYECKON crcTeMe

56. |3HaueHHE EPUOTUIECKOTO 3aKOHA 06.04. TectupoBan

He;

Y TIEPUOIUNYECKON CUCTEMBI.
MenneneeB — y4€HBIN, IEAATOT U
rpakJIaHUH.




57. | MoHHast XUMHUUYECKas CBSI3b. 20.04 YcTHBIIT
DIIEKTPOOTPUIIATEITHHOCTb. OTIpoC;
58. | KoBasieHTHAs1 XUMUYECKAS CBA3b 20.04 YcrHBIT
OTpoc;
59. KoBaneHntHas HenossipHas v 27.04 YcTHbIi
[OJISIPHAsA XUMHUYECKAsT CBA3b OIIpOC;
60. | Mertammueckas 27.04 ITucemen
XUMHYECKasl CBSI3hb HBIHI
KOHTPOJIb
61. | CreneHp OKUCIIEHUS 04.05 VYceTHBIN
OTpoc;
62. | CreneHp OKUCIIEHUS 04.05. YcTHBIN
OTpocC;
63. | OKHCIUTEIBHO- 11.05. YcerHbIN
BOCCTaHOBUTEIILHBIE OoImpoc;
peaKIuu
64. | OKUCIUTENBHO- 11.05. [Tucemen
BOCCTAHOBUTEJILHEIE HBIHI
peakiuu.O6001IeHuE U

cUcTeMaTn3anys 3HaHUM 110 TeMaM
«lepuognyeckuii

3aKOH ¥ IIEPHOINYECKas

CUCTEMa XUMUYECKUX

anemenTtoB J[.1.

MenneneeBa. CTpoeHue aroma»
1 «XHUMHUYEeCKasl CBS3b.
OKHCIMTENIBHO-
BOCCTAHOBUTEJILHBIE

pEeaKIIIm

KOHTPOJIb




65. | KonrponbHas pabora Ne 4 o 1 18.05. Kontpon
temaM «llepuoanyeckuil 3aK0H U bHas
MIepUOANYECKAs pabora;
CHUCTEMA XUMHUUYECKUX
anemenTtoB J[.W.

MenneneeBa. CTpoeHue aToma
U «XHUMUYEeCcKas CBA3b.
OKHUCIATEIHLHO-
BOCCTAaHOBUTEJILHEIE

peaKIrmy.

66. | Aranu3 paboThlI. 1 18.05. YcTHBIN
O06061eHue 1 OIpOC,
cHCTEMAaTH3aIus.

67. | O600LwEeHne 1 1 25.05. VCTHBIN
CHUCTEMaTU3alMsI 3HAHUH 10 TEME onpoc,
«Baxueiinime

68. | O600wEeHue u 1 25.05. YcrHbli
CHCTEMATU3ALMS 3HAHUH 110 TEME OIIpoC,
«OCHOBHBIE KJIACCHI

OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE INTAHUPOBAHMUE 9 kaacc

Ne
n/n

Tema ypoka

KoaudecTBo yacos

BCEro
padoThI

KOHTPOJIbHBIC

NpaKTHYeCKHe
padoThI

Jara
U3y4eHust

Buawbi, popmbl
KOHTPOJIA

BBOJHBIN HHCTPYKTaX 110
TEXHUKE

6e3onacnoctu [lepuoanueckas
cuctema JI.M. Menpeneena
.XapaKTepucTruKa 3JIEMEHTOB
NEPBBIX TPEX NEPUOIOB.

1 0

0

01.09.

YcTHbII 011poc;

.XapaKkTepuCTHKA JIEMEHTOB
HEPBBIX TPEX MEPHO/IOB.

Crpoenue BemecTBa.Buibi
XUMHUYECKHUX CBsA3eH. THIBI
KPUCTAJUIMYECKHUX PEIICTOK.

01.009.

CamooricHKa ¢
HCIIOIb30BAaHUEM
«O1eH0YHOT0
JIACTAY;

Knaccudukarus
HEOPraHMYECKHUX BEIIECTB U
UX HOMEHKJIaTypa

08.09.

YcTHBIN 011poc;

Buasl xuMuueckoit cBs3u u
THUIIBI KPUCTAJNINYECKUX
pEETOK

08.009.

TectupoBanue;

KonTpomabnas padora Nel no
teMe «lloBTOpeHune n
yrayosieHue 3HaHUu!
OCHOBHBIX pa3zesioB Kypca 8
KJ1acca»

15.09.

YcTHBIN 01IpoC;

Knaccudukanus xummyeckux
PEeaKIHii MO Pa3IMYHbIM
npu3HaKaMm. AHaIu3
KOHTPOJIbHOM padoThI.

15.00.

YcTHBII 011poc;

[TonsiTue o ckopocTn
XUMUYECKON pEAKIUU.

Karanus. Xumnueckoe
paBHOBECHE.

22.09.

YcTHBIN o1poc;




[ToHsiTHE O CKOPOCTH
XUMUYECKON pPEaAKIUU.

IlonsaTue 0 XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIUSIIOLLIAE HA CKOPOCTh
XAMHUYECKON PEaKLUU U
MOJ0KEHHE XUMHUYECKOTO
PaBHOBECHS.

22.09

ITnceMeHHbIH
KOHTPOJIb;

OKHUCIITUTEBHO -
BOCCTAaHOBUTEJbHBIE
peaxiuu

29.09.

YcTHbIi onpoc;

10.

DNEKTPOIUTUYECKAS
qucconmaiusa. CTeneHb
qucconmanuy. CHIbHBIC U
cia0bie

AMEeKTpoIUThL. OCHOBHBIC
MIOJIO’KEHUS TCOPHH
ANEKTPOJIUTHIECKON
muccormaru (TO]1)

29.09

YcTHbII 011poc;

11.

Peakuuu nonHoro ooMeHa.
VYcnoBus npoTeKaHUs peakui
MOHHOTI'0 0OOMEHa.

13.10.

ITuceMeHHEbBI
KOHTPOJIb;

12.

XUMHUYECKHUE CBOUCTBA KUCIOT
KaK 3JIEKTPOJIUTOB

13.10.

YcTHBII 011poc;

13.

XHUMHNYECKHE CBOMCTBA
OCHOBAHUH KakK JIEKTPOJIUTOB

20.10.

YcTHBIN 011poc;

14.

XHUMHNYECKHE CBOMCTBA COJIEN
KaK DJIEKTPOJIUTOB

20.10.

TectupoBanue;

15.

[TonsiTe 0 ruapoaN3E coeit

27.10

YcTHBIN 011poc;

16.

[pakTuueckas padora 1.

Pemenne SKCIICPUMCHTAJIbHBIX
3ajaq 110 TEME
«9J’ICKTp0J'II/ITI/I‘-ICCKa}I
Jucconmuaims

27.10.

[IpakTnueckas
pabora;

17.

O000111eHNE U
CUCTEMATHU3ALMUS 3HAHUI

03.11.

YcTHBIN 01IpoC;

18.

KonrponsHas pabora 1 mo
TeMe «XMMUYECKUE PEaK1H B
pacTBOPax IEKTPOIUTOB)

03.11.

KonrtponbHas
pabora;




19.

AHanu3 KOHTPOJIbHOU
pabotel. Obmias
XapaKTepUCTHKA
HemeTaioB .O0mias
XapaKTepUCTHUKA IIEMEHTOB
VIIA-rpynmsl — rajoreHos.
XUMUYECKUE CBOMCTBA Ha
npuMepe Xjaopa

10.11.

YcTHbI 011poc;

20.

CoeMHCHUS raJIOTCHOB.
XnopoBogopoa. ConsiHast
KHCJI0Ta, XUMHYCCKHUE
CBOICTBA, MTOJIYyYCHHUE,
PUMEHCHUE

10.11.

YcTHbII 011poc;

21.

[MpakTrueckas padora 2.

N3yueHne CBOMCTB COJISTHOM
KHCIIOTBI

27.11

[IpakTuueckas
pabora;

22.

OO0m1as xapakTepuCcTUKa
aneMeHToB VIA-rpynmsr —
xanpkoreHoB. Cepa.
Annornponus.. XMU4YecKue
CBOMCTBA CEPBHL..
Brpruncnenus no
YpaBHEHUSM XUMUYECKHUX
pEeaKuuii, €CIIM OJIUH U3
peareHTOB J1aH B U30BITKE

27.11.

YcTHBIN 011poc;

23.

CepoBosiopon u cynbhuB,
cTpoeHue, pusndeckue u
XHMHYECKHUE CBOMCTBA

01.12.

YcTHBIN 011pOoC;

24,

Kucnopoansie coetuHeHUs
cepbl. OKCHUIBI CEPBI.
Cepnas kucnora,
dusnueckue u
XUMHUYECKHE CBOMCTBA,

01.12.

YcTHBIN 011poc;

25

XHUMHUYECKUE PEAKIINH,
JIeXKallKue B OCHOBE
IPOMBIIIIEHHOT O ClIoco0a
MOJIy4EHUS] CEPHOU
KHMCJIOTBl. XUMHYECKOE
3arpsA3HEHUE
OKpPY’KaIOILEeH Cpebl
COETMHEHUSIMU CEPBHI .

08.12

'Y CTHBIN OIIPOC;

25.

[pakTrueckas padora 3.
N3y4enue cBOICTB cepHOU
KUCJIOTBI

08.12.

[IpakTnueckas
pabora;




26.

OOmmas xapakTepucTHKa
XHMHUYECKHX dJ1eMeHTOB VA-
rpynnbsl. A30T. Berancienue
MAacCOBOH JOJIM BBIXOJa
MPOJIYKTa PEAKIIUHU.

15.12.

YcTHbI 011poc;

21.

AMMHMaK. ero GU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
HOJIyLIeHI/IC nu HpI/IMCHeHI/Ie
Conu aMMOHHUS

15.12

YcTHbIi onpoc;

28.

[TpakTrueckas padoTta 4.
[Tonydyenue aMmuaka u
U3y4YeHHE €T0 CBOICTB

22.12

[IpakTuueckas
pabora;

29.

Kucnopoanbie coequHeHUs
azoTa A30THas KHCJOTa,
e€ pusnyeckue u
XHMHUYECKHE CBOMCTBA.

22.12

YCTHBIN 01poc;

30.

Kucnoponnsle coennnenus
azora Mcnonb3oBanne
HUTPATOB U COJIEN
aMMOHHUS B KQUeCTBE
MUHEPATBHBIX YIOOPEHHIH.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlEeH cpebl
COEIMHEHUSIMU a30Ta

29.12.

ITuceMeHHbBIN
KOHTPOJIb;

31.

®dochop. Oxcua pochopa (V)

u ¢pocdopHas KUcioTa,
¢du3nueckrue 1 XUMHUYECKHE
CBOWCTBA, MOJTyYEHHE.
Hcnons3oBanue pochatos B
Ka4eCcTBE MHHEPAITHHBIX
ynoOpeHuit. 3arpsi3HeHHe

MIPUPOHON cpensl pochaTamu

29.12..

YcTHBIN 011poc;

32.

OOmmas xapakTepucTHKa
aneMeHToB |V A- rpynsl.

VYrnepon. AncopOums.

12.01

YcTHBII 011poc;

33.

Kucnoponneie coennueHus
yraepojaa. YronbHas
KHCJIOTa U €€ COJH

12.01.

YcTHBIN o1poc;

34.

[MpakTrueckas padora 5.

[Tonyuyenue yraekucioro rasa
Y U3YYEHHE €r0 CBOMCTB

19.01.

[IpakTnueckas
pabora;




35.

[TepBoHauanbHBIE MOHATHS 00
OpraHMYECKUX BEIIECTBAX Kak
0 COETMHEHUSAX
yriiepoza. Y riieBo10pobl

19.01.

ITnceMeHHbIH
KOHTPOJIb;

36.

Kucnopoaconepxkaiiue
OpPraHUYECKUE COCTMHEHUS

26.01.

YcTHbIi onpoc;

37.

KpeMuuii 1 ero coeguHeHUS

26.01.

YcTHbIi onpoc;

38.

Cunukaraasg
POMBIIIJICHHOCTh

02.02.

YcTHbII 011poc;

39.

[IpakTuyeckas pabora Ne
5. Pemrenue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
«Baxnenmme
HEMETAJIBI U UX

02.02.

[IpakTuueckas
pabora,;

40.

O0001eHue 10 TEME
«Hemeramisl , ux
COCIUHEHU

09.02.

YcTHbIl o1poc;

41,

KonTponbhas padota 2 mo
Teme «HemeTamibl u ux
COCZIMHEHUS

09.02.

KontposnbHas
pabora;

42,

OO0mmas XxapakTepucTHKa
METaJIOB.
MeTtammueckas cBSI3b
1 METaJIndecKas
KpUCTaJUINYECKast
pemérka. Pu3nyeckue
CBOMCTBAa METAJLJIOB

16.02.

YcTHBII 011poc;

43.

XUMHUYECKUE CBOWCTBA
METAJLJIOB.
DIEeKTPOXUMUIECKUN
P HAIPSKCHUI
METAJIJIOB

16.02.

YcTHBIN 011pOoC;

44,

OO011ue crmocoobl
MOJTyYEHUS] METAJUIOB.
Cnnasel. Berancnenns
10 YPaBHCHUSIM
XUMHYECKHUX PEeaKIIHiA,
€CJIM OJINH W3
peareHTOB COJEPIKUT
MIPUMECH

02.03

[IucrmMeHnbIn
KOHTPOJIb;




45.

OOmmas xapakTepucTHKa
3neMeHTOB [A-rpynmbl
[I{enounbIe METAIIBI.

02.03

YcTHbI 011poc;

46. | O01Ias xapakTeprCTHKA 09.03. | YcrHslii ompoc;
371€MEeHTOB |A-rpynibl.
OKcuabl U THAPOKCHUTBI
HATPUS U Kaus

47.| Obmas xapakrepuctuka [1A- 09.03. | YcrHslii onpoc;
TPYIIIIBL.
[Ienouno3emMenbHbIE
METaJUIbl — KAJIbIIUH U1
MarHui

48. | O0mas xapakrepuctuka [1A- 16.03  |IlucbMeHHbII
rpymmsl. Baxunenmue KOHTPOJIb;
COCIMHEHUS KaJIbIUS

49, | JKEcTKOCTb BOABI U CIIOCOOBI 16.03. | YcrHsIit onpoc;
€€ yCTpaHeHHUs

50. | [Tpaktuueckas paboTa 6. 23.03. |IIpaktuueckas
JKécTkoCcTh BOIIBI U CIIOCOOBI pabora;
e€ yCTpaHeHus

51. | ATIOMHHUY U €r0 COeINHEHHUS. 23.03. | YcrHbIi ompoc;
AMpoTepHbIe CBOICTBA OKCHJIA

Y TUJIPOKCUA

52. | XKene3o u ero coequHECHUS 30.03. | VYcrHBIH ompoc;

53. | Okcupl, THAPOKCHUIBI M COJTH 30.03. |TectupoBanue,
xenesa (II) u sxenesa (I1I)

54. | IIpaktuueckas pabota 7. 06.04. |IIpakTuyeckas
Pemenne sxkcriepuMeHTaIbHBIX pabora;

3ajJa4 o Teme «MeTasuIbl»




95.

Koppo3zus metannos u
CTIOCOOBI 3aIIUTHI OT HEE

06.04.

YcTHbI 011poc;

56.

Meraibl B npupoze. [lonsarue
0 MeTaJuTypruu. Beraucnenus
[0 YPAaBHEHUSIM XUMHYECKUX
peaKkuuii, €ciii OJUH U3
peareHToB J1aH B U30BITKE WU
COJICP’KUT IPUMECH.
Brruncienuss MaccoBoit 10Jiu
BBIXO0/Ia MTPOJIYKTA PEaKIUU

20.04.

YcTHbIi onpoc;

oT.

O0001eHne 3HaHu 110
Teme«MeTaiuibD)

20.04.

YcTHbIi onpoc;

58.

Kontponbhas pabotad4d  mo
TeMme «BaxxHenmume MeTauibl
Y UX COCITMHEHUS

27.04

Kontposnbhas
pabora;

59.

AHan3 KOHTPOJIbHOU
pabotsl. BemecTBa n
MaTepualibl B MOBCEIHEBHOM
JKM3HHU YEI0BEKA.
XUMHUYECKUH COCTaB IIaHETHI

~

27.04.

YCTHBIN 01poc;

60.

OxpaHa OKpy>Karomei cpepl
OT XUMHUYCCKOTI'O 3arpsA3HCHUA

04.05

YcTHBII 011poc;

61.

BemecrBa. Oka3anue nepsoi
MIOMOILY NTPH XMMHYECKHX
0KOTax M OTPaBJICHUIX

04.05

YcTHBI 011poc;

62.

XUMHUYECKHUE peakuunu

11.05

YcTHBIN 011poC;

63.

OCHOBBI HEOpPraHUYECKON
xumuu [loBTOopenue n
0000111eHHE 10 TEME.

[ToaroroBka K KOHTPOJIBHOU
pabore.

11.05.

YcTHBIN 011poc;

64.

Konrponbnas pabora 5
(uTOroBas Mo Kypcy OCHOBHOMN
IIKOJTBI)

18.05.

KonTponbhas
pabora;

65.

AHanu3 KOHTPOJIBHOM paboTHI.
IlogBeneHME UTOTOB rojia

18.05.

YcTHBIN 01IpoC;

66.

Pemenue 3amau

25.05.

YcTHBIN o1poc;

67.

Pentenue 3anau

25.05.

YcTHBIN 01IpoC;

68.

Pemenue 3amau

25.05.

YcTHBI onpoc;
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHHUKA

Xumus. 8 kiace/I'abpuensu O.C., OctpoymoB N.T., CnaakoB C.A., AKIHOHEpHOE OOIIECTBO
«3narenscTBo«IIpocBenieHne;

HomnonaurensHo: Xumus. 8 knacc/Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe 001IECTBO
«3narensctBo«l IpocBenienne»

Xumus. 9 knacce/T'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBo«l IpocBenieHne;

HonomuaurtensHo: Xumus.9 knacc/Pynsuruc I'.E., ®enpaman @.I°., AkninonepHoe 00111ecTBO
«3marensctBo«l IpocBenienne»:

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'a6puensin, O. C. Xumus. 8 kiacc.: KOHTPOJIbHBIE U IPOBEPOYHbIE paboThI K yueOHuky O. C.
laopuensaa«Xumus. 8 / O. C. I'abpuensn, 1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipocda, 2009r.
2. Yuebnuk ['abpuensn, O.C., U.I'.OctpoymoB C.A. CrnagkoB Xumus. 8 kinace: yuaed. M.: [Ipocserieane
2021.-175. ,Xumus. 8 knacc/Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o011ecTBO

«M3parensctBo«l IpocBernienue»

3. I'abpuensu, O. C. U3yyaem xumuto B 8 ki1.: augaktudeckue marepuainsl / O. C. I'abpuensn, 1. T'.
OctpoymoB.- M.: biuk uitoc, 2009r.

4. I'abpuensn, O. C. Xumus B Tectax, 3aaayax, ynpaxHenusax. 8— 9 ki. / O. C. I'abpuemnsn, H. 1.
Bocko6oiinukoBa.-M.: [Ipoda, 2009r.

5. Meroanueckoe nocodue. 8 knacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Craakos).

Xumust. 9 kiacc/T'abpuensn O.C., OctpoymoB N.T'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBOI IpOcBeieHIE;
Xumus.9 knace/Pymzutuc I'.E., ®enpaman @.I°., Akuronepuoe obmiectBo «M3marenscrBo«lIpocBenienney:

6. YueOnuk ['abpuensn, O.C., N.I".Octpoymos C.A. CnagkoB Xumus. 9 knacc: yue6. M.: [IpocBemienue
2021.-223.

7 I'abpuensn, O. C. HacronbHast kHUTa yuuTens. Xumus. 8 ki.: Mmeroanyeckoe nocodue /O. C. 'abpuensy,
N. T. Octpoymos.- M.: Ipoda, 2010

8 I'abpumensn, O. C. HacronmpHas kHHTa yunuTenst. XuMus. 9 k i1.: Mmeroandeckoe mocodue /O. C. ['abpuernsiH,
N. T. Octpoymos.- M.: Ipoda, 2010

9 I'abpuensn, O. C. Xumus. 9 knacc.: KOHTPOJIbHBIE U TPOBEpOUHbIe paboThl K yueoHuky O. C.
[Nabpuensna«Xumus. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u n1p. — M.: JIpoda, 2009r.

10 l'abpuensa, O. C. U3yyaem xumuto B 9 ki1.: munaktndeckue marepuaist / O. C. [abpuensH, U.
I'. Octpoymos.- M.: biuk mitoc, 2009r.

11 I'aGpuensn, O. C. Xumus B TecTax, 3aaadax, ynpaxHeHusx. 8— 9 ki. / O. C. I'abpuensa, H.
I1. Bockoboitaukosa.-M.: JIpoda, 2009r.

PECYPCBI U PECYPCbI CETU UHTEPHET
OnexrponHas ¢popma yueOHuKa, oundarorexa POIII.
Enunast kosnekuus nuppoBeIx 00pa3oBaTebHbIX pecypcos (school-collection.edu.ru).



https://znayka.win/uchebniki/8-klass
myschool.edu.ru

1september.ru
https://www.yaklass.ru,

myschool.edu.ru

https://www.yaklass.ru,
https://znayka.win/uchebniki/9-klass/uchebnik-
himiya-9-klass-gabrielyan-ostroumov-sladkov

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJAOBAHHE

1. Cnenuanu3upoBaHHBIN Ki1acc XUMHH (71a00paHTCKasl, BBITSHKHOM IKad, CrielnaaIn3upoOBaHHbBIE CTOJIbI,
HEMeJIoBas JOCKa).

2. CTeHpl, CIpaBOYHBIC TAOJINIIBL:

-« Iepuonnueckas cucrema J[.1. MenneneeBa»

-«Tabnuma pacTBOPUMOCTH»

-«MHaukaTope»

-«Texunka 0€30IMaCHOCTH

-IlopTpeTsl yUeHbIX-XUMHUKOB

3. Mozenu KpUCTaUIMYECKUX PEIIETOK

OBOPYJAOBAHMUE U ITPOBEJAEHUSA ITIPAKTUYECKUX PABOT

1.Crenmanu3upoBaHHbIN KJIacC XUMHUHM (JTAOOPAHTCKas!, BHITSDKHON MIKad, crielinaiu3upOBaHHbIE CTOJBI,
HEMEJIOBas JOCKA).

2. XuMuyeckoe 000py0BaHNE U PEAKTHBBI.

3. IIpoTuBONOXapHask CUTHATIU3aLU.

4. IHTepakTUBHAs AOCKA , MyJIbTUMEIUNHBIA IPOEKTOP
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