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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas nporpamMma o XUMuu st 00ydarouxcst 8 KJ1acCoB COCTaBJIEHA HA OCHOBE
TpeboBaHMii K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o0miero oopa3oBaHusl, pecTaBiIeHHbIX B degepanbHOM rocy1apCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 001Iero 00pa3oBaHus, ¢ YYETOM paclpeieEHHBIX 110 Ki1accam
poBepseMbIX TPeOOBAaHUHN K Pe3ysIbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON IPOTrpaMMBl
OCHOBHOT'O 00111ero 00pa30BaHUs U 3JIEMEHTOB COJICPKAHUS, TIPEACTABICHHBIX B
VYHHUBepcabHOM KOoAM(pUKAaTOPE 10 XMMUH, a Takke Ha ocHoBe IIpuMepHoil nporpammbl
BOCIIUTaHMSI 00YYaAIOIIMXCSI IIPH MOJTyY€HHH OCHOBHOTO O0IIIEro 00pa3oBaHUs U C yUETOM
Konuenuuu npenopaBanus yueOHoOro npeaMera « XMMHs» B 00pa30BaTeIbHBIX OPraHU3aLMsIX
Poccuiickoit @enepannu, peaqu3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI (YTB.
Pemennem Kosuternu Munnpocsemenust Poccun, nporokon ot 03.12.2019 N I1K-4sH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «XUMMUS»

Bkiag yuebHoro npenmera «XuMus» B JOCTHIKEHHE 11€JIel OCHOBHOTO 0011ero 00pa3oBaHus
00yCJIOBJIEH BO MHOI'OM 3HAUYE€HUEM XUMUYECKON HAyKU B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B
Pa3sBUTHU MPOU3BOIUTENBHBIX CUJI OOLIECTBA M CO3aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYPBHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIIMSHUE Ha BCE
00J1aCTH YeJIOBEUECKOro CYIECTBOBAHMS, 3a/1ajla HOBOE BUJIEHUE MHpA, CTaJla HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOW KyJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM XKU3HU OOLIECTBA:
3HaHUE XUMHUHU CITy’KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS UEIOBEKA, €r0
IIPEJICTAaBICHUNA O MaTEPUAIbHOM €/IMHCTBE MUPA; BAKHYIO POJIb UTPat0T (POPMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMONPEBPALICHUAX SHEPTHH U 00 3BOJIIOLIMY BEILECTB B IIPUPOJIE;
COBpEMEHHAasi XMMHUsI HallpaBJIeHA Ha pelIeHHE INI00abHbIX IPO0JIEM YCTOHYUBOIO Pa3BUTHUS
4eJI0BEYECTBA — ChIPhEBOM, IHEPreTHUECKOM, MUIIIEBON U 3KOJIOTHYeCcKoi 0e30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHuss XMMUH B )KU3HU OOIECTBA CYIECTBEHHO MOBBICHIIACH
POJIb XMMHUYECKOT0 00pa3oBaHusl. B miaHe conuanu3anuy OHO SBISETCS OJHUM U3 YCIOBHM
(bopMHpOBaHUS UHTEJJIEKTA JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY Y€JIOBEKY XMMHUECKHE 3HAHUS HEOOXOAUMBI JJis IPUOOpETEeHUs
OOIIEKYJIbTYPHOTO YPOBHS, O3BOJISIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOpa3HOM KM3HU O0ILECTBA, 111 OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOLIEHHS K CBOEMY 3/I0POBBIO U 3I0POBBIO IPYIHX, K OKpYXKarolleld IpUpPOIHOM cpene, A
IrPaMOTHOIO MTOBEACHHUS ITPHU UCIIOJI30BAHUN PA3IMUHbIX MaTepUaIoB U XMMHUYECKHUX BEIIECTB B
MIOBCEJHEBHOM KU3HHU.

XuMuyeckoe 00pa3zoBaHuE B OCHOBHOM ILIKOJIE SIBIsIETCS] 0230BBIM 110 OTHOIIEHHUIO K CUCTEME
00111ero0 XUMUYeCKOoro oopa3oBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanusyer npucyIme ooIemMy XMMHIEeCKOMY 00pa30BaHHUIO KIIFOUEBbIE IIEHHOCTH, KOTOPbIE
OTpakaloT roCy1apCTBEHHBIE, OOIIECTBEHHbIE U MHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM
oTpezensieTcs CyUHOCTh 001Iel cTpaTerun o0y4deHus, BOCIIUTAHUS U Pa3BUTHS 00yUaroIuXcs
CpeACTBaMHU Y4eOHOIr0 peaMeTa « XUMHUD.

Nzyuenue npenmera: 1) cnocoOCTBYET peanu3aliii BO3MOKHOCTEH Il CaMOPa3BUTHUS U
(dbopMHpOBaHUs KyJIbTYPBI IMYHOCTH, €€ 001Iel U PyHKIIMOHAIBHOM IPaMOTHOCTH; 2) BHOCHUT
BKJIaJ] B (JOPMUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEHN MOIPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHON yueOHOM NesITeTbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEA0BATENIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPO(ECCHOHATBHON eI TeNbHOCTH;

3) 3HAaKOMHUT CO crienu(pUKON HAYYHOTO MBIIIJICHHS, 3aKJ1a/{bIBAET OCHOBHI 1IEJIOCTHOTO B3IJIsAa
Ha €/IMHCTBO MPUPOIbI U YETIOBEKA, SABIIIETCS OTBETCTBEHHBIM 3TallOM B (JOPMUPOBAHUHU
€CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH MOAPOCTKOB; 4) cIocOOCTBYET (OPMUPOBAHUIO



LIEHHOCTHOTO OTHOILLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YETIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHue UIKOJbHUKOB. HazBaHHbIE HarpaBieHHs B 00y4YeHUH
XUMHHU o0ecreunBaroTCs cieluGUKoi coaepkanus npeaMeTa, KOTOpbIil aBiseTcs
Nearornyecky alaliTuPOBaHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMHU Ha ONPEIEIEHHOM dTane
€€ pa3BUTHSL.

Kypc XuMuu OCHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIUMUCS OCHOB
HEOPraHMYeCKOW XMMUHU U HEKOTOPBIX MOHATHH U CBeCHUH 00 OTAEIbHBIX 00BEKTaX
OPraHU4YEeCKON XUMHH.

CrpykTypa conepkanus rpeamera chopMHUpOBaHa HA OCHOBE CUCTEMHOI'0 MOJX0/1a K €ro
n3ydeHuto. CoaepkaHue CKIIabIBACTCS U3 CUCTEMBI TOHATUIN O XUMUYECKOM 3JIEMEHTE U
BEIIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 IPUHILMITY [TOCJIEI0BATEIBLHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX NPEACTABIECHUHN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHUS
KaK OCHOBBI BCET'0 €CTECTBO3HAHUs, ypoBHs lleprnonuyeckoro 3axona J[. M. MenzeneeBa kak
OCHOBHOI'O 3aKOHA XMMUH, YYEHUS O CTPOEHUH aTOMa M XUMHUYECKOH CBSI3HU, MPEACTaBIEHUHN 00
AJEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPAX. TeopeTndyeckrue 3HaHus
paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOTYYEHHBIX U OCMBICICHHBIX (DAaKTOB,
Pa3BUBAIOTCS MOCIIEAOBATENIFHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITONHSS (QYHKIIMHA OOBSICHEHUS
Y IIPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM NMPAKTUYECKOTO IPUMEHEHUS U
IIOJIyYEHUS NU3Y4aEMBbIX BEILIECTB.

Takast opraHu3anus cogep)kaHusi Kypca cnocoOCTBYeT NpeACTaBICHUI0 XUMUYECKOM
COCTABJISIIOLIEH HAyYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN IPUPOABL. TeM caMbIM
o0ecreynBaeTcsi BO3MOXKHOCTh (POPMUPOBaHUS Y 00YUatOLMXCS LIEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAHMIO U METOJIaM ITO3HAHUS B HayKe. BaKHO TakKe 3aMETUTh, YTO OCBOCHHE
COJIEpKaHus Kypca IPOUCXOJUT C IPUBJICUEHUEM 3HAHUI U3 paHEe U3yUYEHHBIX KypCOB:
«Oxpyxatomuit Mup», «buonorus. 5—7 knaccb» u «®Pusnka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «XUMUS»

K HanpasiieHHIO IEPBOCTENIEHHON 3HAYUMOCTH IIPU peain3aluu

00pa3oBaTeNbHBIX PYHKIUH MpenMeTa « XUMU) TPAJUIIMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUN
OCHOB XMMHMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKOU
JESATEIIBHOCTH YEJIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOH KYJIBTYpBI. 3aiaya peaMeTa
COCTOMUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUM — Ba)KHEHIINX (PaKTOB, MOHATHH,
3aKOHOB U TEOPETUUYECKUX

MOJIO’KEHUH, TOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3bIKa HAyKH, 3HAaHUH 0
HaYYHBIX METO/aX U3YUYEHHUs BEIIECTB U XMMUUYECKHX peakluii, a Takke B POPMUPOBAHUU U
Pa3BUTUH YMEHMM U CLIOCOOOB AESITENbHOCTH, CBA3aHHBIX C IUIAHWPOBAHUEM, HAOIIOIEHUEM U
NPOBEIEHUEM XMMHUYECKOT'0 SKCIIEPUMEHTA, COOJII0AEHUEM TTPaBHJl 0€30IaCHOT0 0OpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KHU3HU.

Hapsiny ¢ aTum 1ienm n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4ETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pa3oBanus. CerogaHs B
00pa3oBaHUM 0COO0 3HAUMMOM MPU3HAETCS HANIPABICHHOCTh 00YyUYEHHsI Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, (OPMUPOBAHUE €€ UHTEIUIeKTa U 001Iell KynbTypbl. O0yueHue
YMEHHUIO YYUTHCS U MPOJIOIHKATh CBOE 00pa30BaHME CaMOCTOSTENIbHO CTAHOBUTCS OJTHOM U3
BaXHEHIINX QYHKIMHN y4eOHBIX MPEIMETOB.

B c¢Bs13u ¢ 3TUM IIpy M3yYEHUHU IIpEeIMETa B OCHOBHOW IIKOJIE JOMUHUPYIOLIEE 3HAUEHNE
MpUOOpPEH TaKKe LIEH, KaK:

e (QopmupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JUUYHOCTH, FTOTOBOM K caM0O00pa30BaHMUIo,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO PEILICHU, CTIOCOOHOHN alalTUPOBATHCS
K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HH;



HaNpaBJIEHHOCTh O0YYECHHUsI HAa CUCTEMAaTHYECKOE MPUOOIICHUE yyaIuxcs K
CaMOCTOSITENILHOMN MO3HABATEIbHON JEATEIILHOCTH, HAyYHBIM METO/IaM [TO3HAHUS,
(GopMHPYIOIIMM MOTHBALIUIO U PA3BUTHE CIOCOOHOCTEH K XUMHH;

o0ecreyeHne yciaoBUi, ClIOCOOCTBYIOIINX TPUOOPETEHUIO 00YUarOIUMUCS OIbITa
pa3HOO00pa3HOM AESITENbHOCTH, IO3HAHUS U CAMOIIO3HAHHUS, KIIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIUH ), IMEIOLUX YHUBEPCAIbHOE 3HAUCHHE ISl PA3JIMUHBIX BUJIOB
JESITEIIbHOCTH;

dopmupoBaHre yMEHHI OOBSICHITH U OLEHUBATH SIBJICHUS OKPY’KAIOIIET0 MUpa Ha
OCHOBaHUU 3HAHUH U OIBITA, [I0JTYYEHHBIX IIPU U3yYEHUU XUMHUU;

(dopmupoBaHue y 00yJaroImuxcsd r'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHMsI LIEHHOCTH
XUMHUYECKHX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHYECKH 11e71eCO00Pa3HOT0 MOBEACHUS B
OBITY ¥ TPYJOBOH IEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBbS M OKPY>KaOLIEH
IIPUPOJHOM CpEe.IbI;

pa3sBUTHE MOTUBAIMH K 00yUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHUS 00II€YEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BbIOOPY NpO(UIIs U HAIIPABJIEHHOCTH JAJIbHEUIIET0 00yUYEeHHUSI.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUS»

8 KUIIACC
IlepBoHauya/bHbIE XMMHYECKUE TTOHATHUS
[Ipeamer xumun. Ponp Xxvumuu B x&u3HM yenoBeka. Tena u Bemectsa. Pru3ndeckue CBOMCTBA
BELIECTB. ArperaTHOe COCTOsIHUE BelecTB. [IoHATHE 0 MeTO/1aX MO3HAHUS B XUMUU. XUMUS B
cucteme HayK. HucTsle BeniectBa u cmecu. CiocoObl pa3/iesieHusi CMeceu.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTHI. CUMBOJIBI XUMUYECKUX J1eMEHTOB. [IpocThie u
CJIOKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

Pu3nuecKre U XUMUYECKHUE SIBJICHUSA. XMUMHUUYECKasi peakius U €€ NPU3HaKU. 3aKOH
COXpaHEHHS MacChl BeIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanms XuMU4eCcKuX peaKiui
(coenuHeHus, pa3IoKeHHsI, 3aMeICHUs, 0OMEHA).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH MOCYA0H, ¢ IpaBuIaMu paboThI B
naboparopuu 1 npuéMamu oOpaieHus ¢ 1abopaTopHbIM 000pyAOBaHUEM; U3YUCHHE U
onucaHue (PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTAaHUYECKUX BEUIECTB; HAOII0AeHNEe (PH3HUECKUX
(maBJeHHE BOCKa, TastHUE JbJa, pacCTUPAaHUE caxapa B CTYIIKe, KUTIEHHE U KOHACHCAIUs BObI)
U XUMHUYECKUX (TOPEHHE CBEYH, IPOKAIMBAHUE MEHON IIPOBOJIOKH, B3aUMOJEHCTBHE Mea ¢
KHUCIIOTON) SIBJIGHUH, HAOIIOCHHUE U ONKUCAaHUE TIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUuil
(paznoxeHue caxapa, B3aUMOJEHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM OapHsi, pa3ioKeHue
ruapokcuaa Meau(Il) mpu HarpeBanuu, B3auMoieiicTBre xkenesa ¢ pactBopom cosu meau(Il));
U3ydeHHne CrocoO0B pa3eNieHus cMecei (C MOMOIIIBI0 MarunuTa, (puiIbTpoBaHue, BEITAPHUBAHHE,
TUCTHIUISAIMS, XpoMaTorpadusi), IpoBeJeHHe OUUCTKH MOBAPEHHOM COJIN; HAOMIOACHHUE U
OINMCAHNE PE3YJIbTATOB [IPOBEIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl;
CO3IaHHE MOJIeTICH MOJIEKY (IIapOCTEP>KHEBBIX).

BaxkHeiiliue npeacTaBUTe I HEOPTAHUYECKHX BellleCTB

Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciaopos — 35eMeHT U MPOCTOE BELECTBO.
HaxosxneHnue kuciopoza B pupo/ie, pusnueckue 1 XMMUYeCKHe CBOMCTBA (PEaKIIMK TOPEHUS).
Oxkcuppl. [Ipumenenne kuciaopoaa. CriocoObl OMyYeHUs! KUCIOPO/a B JaOOpaTOpUH U
npoMmsblieHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — ajuioTponHas MoAu(UKanus
KHCIIOpO/ia.

TennoBoit 3¢ ekt XuMUIeckoil peakiuu, TepPMOXMMUYECKHE YPAaBHEHUS, K30~ U
HH/I0TEPMUYECKUE peaKIIMU. TOMINBO: Yrojib U METaH. 3arps3HeHHEe BO3/lyXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT u npocroe BeniecTBo. Haxoxaenue Bogopo/ia B npupojie, pu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oay4yeHus. Kucnors u comm.

KonuuecTBo BemectBa. Moinb. Mossipaast Mmacca. 3akoH ABoraapo. MoJisipHbIil 00BEM Ta30B.
PacuéTsl MO0 XUMUYECKHUM YPaBHEHUSIM.

dusnueckue cBoicTBa BoAbl. Boja kak pactsopurens. PactBopsl. HacklmeHHbIE 1
HEHACBIILIEHHbIE pacTBOPbI. PacTBOpUMOCTS BeliecTB B Bojie. MaccoBasi 107151 BEIlleCTBa B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Posib pacTBOPOB B IpUpPOJIE U B
XKHU3HH yenoBeka. KpyroBopoT BojbI B pupo/ie. 3arpsisHeHne NpupoAHbIX BoJ. OxpaHa U
OYHUCTKA MTPUPOTHBIX BOI.

Knaccugukanus Heoprauuyeckux coeaunenuit. Oxcunapl. Knaccupukanus okcuaos:
coJyieoOpasyrorniie (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U HecosieoOpasyromue. HomeHnkmarypa
OKCHJIOB (MEXIyHapoAHas U TpuBHaIbHAsA). PU3ndecKkue 1 XUMHUUECKHE CBOMCTBAa OKCHJIOB.
[Tonydyenune OKCHUIOB.



OcnoBanus. Kiaccudukanusi OCHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHOBaHMH (MEXIyHAapOIHAsl U TpUBHaAIbHAas ). PU3NUECKUE U XUMUYECKUE
cBoiicTBa ocHOBaHMWH. [lomydyeHne ocHOBaHMIA.

Kucnotsl. Knaccudukanus kuciaot. HomeHknaTypa KUcioT (MeXIyHapoaHAas U TPUBHAIIbHAS).
®dusnueckue 1 XUMHYECKUE CBOMCTBA KUCIIOT. Psin aktuBHOCTH MeTaiioB H. H. bekerona.
[lony4yeHnue Kucior.

Conu. Homenkunarypa comneil (MexayHapoHas ¥ TpuBUaIbHas). OU3nUecKre U XUMHUECKHe
cBoiicTBa conel. [lonyuenue coneil.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

XUMUYECKUN HKCTIEPUMEHT: KaUYECTBEHHOE OIPECIICHUE COJAEPKAHUS KUCTOpOaa B BO3YXE;
noJiydyeHue, coorpanue, pacrio3HaBaHUE U U3yUYeHHE CBOMCTB KUCIOPO/a; HaOI0qeHe
B3aUMO/ICHCTBUS BEILIECTB C KUCJIOPOJIOM U YCIOBHUSI BO3HUKHOBEHHUSI U MPEKPaAICHUS
ropeHus (1moxkapa); 03HaKoMJIeHHE ¢ 00pa3liaMu OKCHJIOB U OIMCAHUE X CBOMCTB; MOJIyYCHUE,
cobupaHue, paclio3HABAHKUE U U3YUEHUE CBOMCTB BOJIOPOJa (TOPEHHE); B3aUMOJICHCTBUE
Boziopoaa ¢ okcuom meau(Il) (Bo3MOXKHO HCITOIB30BaHKME BUACOMATEPHAIIOB); HAOI0ICHHE
00pa3IoB BEIIECTB KOJIMUECTBOM 1 MOJIb; HCCIIEJ0BaHUE OCOOCHHOCTEN paCTBOPEHHUS BEIIECTB C
Pa3IMYHON pacTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH
PacTBOPEHHOTO BELECTBA; B3aUMOAECHCTBHUE BObI C META/NIaMU (HATPUEM M KaJIbLIUEM)
(BO3MOYKHO HCITOJIb30BaHKE BUJIEOMATEPHUAIIOB); OMIPEICIICHUE PACTBOPOB KUCIIOT U IIeNIouei ¢
MOMOIIIbIO UHANKATOPOB; UCCIIEOBAaHNE 00PA3II0B HEOPTAHUYECKUX BEIIECTB PA3THUIHBIX
KJIACCOB; HAOII0/ICHUE U3MEHEHUSI OKPACKH UHUKATOPOB
B PacTBOpAxX KHUCIOT M ILETI0oueii; n3ydenue B3aumoeiictsus okcuaa menu(Il) ¢ pacteopom
CEPHOM KUCIOTHI, KUCIOT C METAJNIAMH, PEAKLINI HEUTpanu3alm; IoJIy4eHe HEPaCTBOPUMBIX
OCHOBaHUH, BEITECHEHUE OJTHOTO METaJllIa IPYTUM U3 pACTBOPA COJIU; PEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme KjIacchl HEOPTaHMYECKUX COSTUHEHUN».

IHepuoauyeckuii 3akon u Ilepnoanyeckas cucrema
xumudecknx iemeHToB . U. MenpaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaAKIIUN

IlepBble MOMBITKY KJIACCU(PUKALIMNA XUMUYECKUX JIeMeHTOB. [IoHsATHE O Ipymnax CXOAHbIX
AJIEMEHTOB (LIEJIOUHBIE U LIEJIOYHO3EMEIbHbIE METAIIJIbI, TaJIOTE€HbI, THEPTHBIE Ia3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(oTepHbIEe OKCUIBI U THIPOKCUIbI.

[Iepnonnueckuit 3akoH. [lepuonnueckas cucremMa XUMHUYECKUX
snemeHnToB [l. . MenneneeBa. KopoTkonepuoaHas 1 JUIMHHOTIEPHOAHAS (POPMBI
Ilepnonnueckol CHCTEMBI XMMUYECKUX 3JIEMEHTOB
. . Menneneesa. Ilepuons! u rpynmsl. PU3HM4eCKUR CMBICIT IOPSAIKOBOIO HOMEpa, HOMEPOB
[IEPHO/1a U TPYIIIBI JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M30Tonsl. DnekTpoHbl. CTpOEHNE 3JIEKTPOHHBIX
0005109eK aTOMOB TIepBbIX 20 xuMHuueckux demMeHToB [leproanyeckoit cuctemsr /. U.
MenneneeBa. XapakTepuCTHKa XUMUYECKOIO JIEMEHTA 10 €ro MOJI0KeHUI0 B [leprnoanueckon
cucreme /1. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMHYECKHX
JIEMEHTOB, METAJNINYECKUX U HEMETAITIMYECKUX CBOMCTB 110 TPYIIIaM U NEpUOaM. 3HaUEHHE
ITepnonnueckoro 3akoHa u [lepuonnueckor CHCTEMBl XUMUYECKUX 3JIEMEHTOB JUISl pa3BUTHUSA
Hayky U npakTtuku. J[. . MenzaeneeB — yd4€HBIN U TpaXkAaHUH.

Xumudaeckas cBs3b. KoBaneHTHas (TOJIIpHAst U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
XUMHUUYECKHX 3J1eMeHTOB. MloHHas cBsa3b. CreneHp okuciaeHus. OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIE peakiuu. IIporecchl okucinenus u BocCTaHOBIEHU. OKHUCIUTENN U
BOCCTaHOBUTEIIH.

XUMUYECKUH 3KCIIEPUMEHT: U3ydYeHHEe 00Pa31[0B BEIECTB METAIIJIOB U HEMETAJLIOB;
B3aUMOJICHCTBUE TUIPOKCUA [IUHKA C PACTBOPAMU KUCJIOT U LIEI0YEHN; IPOBEICHUE OIIBITOB,



WUTIOCTPUPYIOLINX TIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakiuu
Pa3NOXKEeHUs], COSTUHEHNUS ).

Me)l(l'[pe)lMeTHbIe CBA3H

Peanu3aims MeXIPEIMETHBIX CBs3EH IPHU M3YyYCHUH XMMUU B § Kilacce OCYIIECTBISICTCS Yyepe3
UCIIOJI30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U TIOHSATHMA, SBIISFOIIUXCS
CHCTEMHBIMH JUIS OTACIBHBIX MIPEMETOB €CTECTBEHHO-HAyYHOro nukia. O0nme ecTeCTBeHHO-
HayYHbIC MTOHITHS: HAYyYHBIH (DakKT, THIIOTE3a, TEOpUs, 3aKOH, aHAJIN3, CUHTE3, Kilaccuukanus,
NEePUOAUYHOCTh, HAOJIOICHHE, SKCIICPUMEHT, MOJICTTMPOBAaHHE, H3MEPEHHE, MOJICIb, SIBIICHHE.

®dwusnka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIBI,
PaIuoaKTUBHOCTb, MOJIEKYJIA, DJICKTPUYECKHUNA 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperatHoe
COCTOSIHUE BEIECTBA, T'a3, ((U3NYCCKHUE BETMYMHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, IIJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TOPOIbI, TIOJIE3HBIE HCKOTIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC
BemiecTBo M XMMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. [lepronndeckas cucrema xuMmudeckux snemeHToB JI. 1. Menpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX NMEPUOIO0B, KAJIUs, KaJbLIMSA U UX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBS3H. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKON PEIIETKA U BUAA XUMUYECKOMN
CBSI3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXAyHAPOIHAS U
TpUBHAJIbHASA). XMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCAILIUXCS K Pa3IMYHBIM KJ1accam
HEOPraHWYECKUX COCIMHEHN, TEHETUYECKas CBSA3b HEOPraHNUYECKUX BEIIECTB.

Krnaccudukanus XuMHUECKUX peaklii 0 pa3TUYHbIM MpU3HAKaM (110 YHUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PPEKTy, MO U3MEHEHHUIO CTETICHEH
OKHUCJICHUS XUMHUCKHX DJIEMEHTOB, M0 0OPaTUMOCTH, TI0 YUACTHUIO KaTaau3aTopa).

DK30- ¥ DHIOTEPMHUYECKHE PEAKIIUH, TEPMOXUMHUECKUE YPABHECHHS.

[TonsTHe 0 ckopocTH XUMHYECKOH peakiuu. [ToHsTHEe 06 00pATUMBIX M HEOOPATHUMBIX
XUMHYECKHUX peakiuax. [[oHATHE 0 TOMOT€HHBIX M T€TEPOreHHbIX peakuusax. [lonstue o
XMMHYECKOM paBHOBeCHH. DaKTOPHI, BIUAIOIMIME HA CKOPOCTh XUMUYECKON PEAKIUU U
MOJI0KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKITNH, SIEKTPOHHBINA OalaHC OKHCITUTENBHO-
BOCCTAaHOBUTEIHHOM peakiuu. CocTaBieHNE ypaBHEHUN OKUCIUTEIIHBHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIONIb30BAaHUEM METO/Ia NIEKTPOHHOTO OanaHca.

Teopust PAEKTPOTUTUYECKON AUCCOIUALINH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AHMOHBI. ME€XaHU3M JIUCCOLMAMU BELIECTB C PA3JIMYHBIMU BUIAMU XUMHUYECKOUN CBA3U.
Crenens aucconnanun. CHibHBIC U C1a0ble JIEKTPOIUTHL. Peakiinu noHHoro oomMeHa. Y ciioBus
MPOTEKAHUS PEAKIii HOHHOTO 0OMEHa, TIOJTHBIE U COKPAIIEHHBIE HOHHBIC YPaBHEHUS PEaKIUil.
CBolicTBa KHUCJIOT, OCHOBaHMI U coJiell B CBETE MPEACTAaBIECHUIN 00 3JIEKTPOITUTHIECKON
nucconmanuu. KauectBeHHble peakiiuy Ha HOoHBL. [loHsATHE 0 TUIpoNn3e comeil.

XUMUYECKUHN IKCIEPUMEHT: 0O3HAKOMJIEHHE C MOJIECTISIMU KPUCTANTUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETAIJIOB (TpaduTa U anmMasa), CIO’KHBIX BEIIeCTB
(Xx7opua HATPHS); UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKITuu



OT BO3/ICHCTBHS Pa3INYHBIX (PAKTOPOB; UCCIICIOBAHUE AIICKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOIecca TUCCOLUAIMN KUCIIOT, HIeJI04e 1 coell (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEJCHUE OIBITOB, WIUTIOCTPUPYIOIIUX PU3HAKU IPOTEKAHUS PEaKLIUii
MOHHOTO 0OMeHa (00pa3oBaHNe 0CaIKa, BBIICTICHHUE Ta3a, 00pa30BaHUE BOJIbI); OTBITOB,
WUTIOCTPHUPYIOLIUX MPUMEPbI OKUCIHTEIEHO-BOCCTAHOBUTENBHBIX PEAKLUii (TOPEHHE, PEaKIINU
Pa3I0KEHHUS, COSTUHEHHS); PACIIO3HABAHNE HEOPTaHMYECKUX BELIECTB C

IIOMOILbIO KAYECTBEHHBIX PEAKIMil Ha HOHBI; PELICHHE KCIICPHUMEHTAIBHBIX 33/1a4.

HemeTaaanl 1 HX COCIMHCHUA

OOwast xapakTepucTika rajioreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTEIEHU
okucnenus. CTpoeHne u pU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHYECKHE
CBOMCTBA Ha puMepe Xjiopa (B3auMoJeiicTBHE C MeTaJIIaM1, HEMETAJUIAMH, ILEI0YaMu).
XnopoBogopoa. CosisiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYeHUE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOA HAa OPraHU3M uesloBeka. BaxkHelie XJI0puabl U UX HaX0XKICHHUE
B IIPUPOJIE.

OOwas xapaktepucTrka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble cTeneHH okuciaeHus. CTpoeHue U (u3NYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOIU(BHUKALIMU KUCIOPOAa U cepbl. XUMUYECKHUE CBOWCTBA
ceprl. CepoBOIOpOI, CTpOSHHE, (PU3NIECKHE M XUMHUYECKHE CBOCcTBA. OKCHIIBI CEPhI KaK
IPEJCTaBUTENIN KUCIOTHBIX OKCHOB. CepHas KUcioTa, GU3n4ecKue 1 XMMUYEeCKHe CBOMCTBA
(oOme Kak MmpencTaBUTEeNs KJlacca KUCIOT U crenuduyeckre). XUMUYECKUE PeaKiui,
JeKallye B OCHOBE MPOMBIIIIIEHHOT0 clioco0a noixy4yeHus cepHoit kuciotsl. [Ipumenenue. Conu
CepHOI KHUCIIOTHI, KAaUeCTBEHHAs peakuus Ha Cyiabdar-uoH. Haxoxaenne
cephbl U €€ COeJMHEHUH B NpHpoie. XUMUYECKOE 3arpsA3HEHUE OKPYIKaroIIel cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOK/H, 3arpsI3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0
HpPEeOTBPALICHHUS.

OO0mas xapakrepucTuka 371eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHUE B IpUpPOAEe, GU3NUECKUE U
Xummuueckue cpoiictBa. KpyroBopot a3ora B mpupojie. AMMHaK, ero (pusndeckue
U XUMHUYECKHE CBOICTBA, MOTy4yeHue U npuMeHeHne. Coau aMMOHHUS, UX GU3UUECKUE U
XUMHYECKHE CBOMCTBA, IpuMeHeHune. KauecTBeHHas peakiivs Ha HOHbI aMMOHUS. A30THas
KHCIIO0Ta, e€ MojlyueHue, Gpu3ndeckue 1 XuMHUeCKue cBoicTBa (001IMe Kak MpeicTaBUTENs
KJ1acca KUCJIOT U crienuguyeckue). Micrnonp30BaHne HUTPATOB U COJIEH aMMOHHMSI B KAUE€CTBE
MHUHEpaJIbHBIX YA0OpeHH. XMMHUYECKOe 3arpsi3HEHHE OKPY KaIoLIel Cpeibl COeAMHEHUSIMU
a3oTa (KMCIIOTHBIE 10K/, 3aTPsA3HEHNE BO3/TyXa, I0YBBI U BOJIOEMOB).

docdop, annorponHsle Moaudukanuu pochopa, punuecKkue 1 XMMUYECKHE CBOMCTBA.
Oxkcun dpochopa(V) u pochopnas kucnora, Gpusnueckre 1 XUMUYECKUE CBOMCTBA, OJTyUYEHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX yI00pEHNUH.

O6mas xapakrepuctuka 31eMeHToB [VA-rpymmbl. Oco0eHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. YTIIepo, aFIOTPOIHbIE MOAU(UKALIUY, PACIPOCTPAaHEHNE B
npupoe, GpuznyecKkue 1 XuMudeckue cporictra. AncopOuusi. Kpyrosopor yriepona B mpupoe.
Oxcuzpl yraeposia, ux pusnueckue U XMMUYecKre CBOUCTBA, JeMCTBUE Ha )KUBbIE OPTaHU3MBI,
MOJTy4YeHUE U PUMEHEHHEe. DKOJIOTHYEeCKUE MPOOIeMbl, CBI3aHHBIE C OKCHI0OM
yraepona(IV); runotesa rino6aabHOro NOTEMIeHUs KIMMAaTa; TapHUKOBBIN 3¢ dekT. YroapHas
KHCIIOTa U €€ cod, UX (prU3NuecKre 1 XMMUUYECKHEe CBOMCTBA, IOJyUYEeHUE U IPUMEHEHHE.
KavecTBenHas peakuus Ha kapOOHAT-HOHBI. Vcnonbp30BaHue KapOOHATOB B OBITY,

MeAMIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [lepBoHauaIbHbIe TOHATUS 00
OpPraHMYECKHX BEIIECTBAaX KaK O COeAMHEHUSX yriiepoaa (MeTaH, 3TaH, THJICH, alleTUJICH,
ATaHOJ, MNIMLEPHH, YKCYyCHas KucioTa). MIx coctaB n xummuueckoe crpoenue. [lonarue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBaX: )KHUpax, OenKax, yrieBoJax — M UX POJIH B KHU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEAMHEHUN.



Kpemnnii, ero ¢pusznueckne 1 XuMHUIECKHE CBOMCTBA, MOJydYeHHUE U TpuMeHeHne. CoeTnHeHn T
KpemHus B ipupoze. O0mume npeacrasiaenus o0 okcuae kpeMuusi(1V) u kpeMHUEBOH KucioTe.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH.

Baxwneiimme cTpouTeabHbIe MaTepUAIIbl: KEpAMHKa, CTEKIIO, IEMEHT, OETOH, JKelIe300eTOH.
[Tpo6GieMbl 0€30MacCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MaTEPUAIOB B MIOBCEIHEBHOM KU3HU.

XUMUYECKUH SKCTIEPUMEHT: U3yUeHHE 00pa3lioB HEOPIraHUYECKHUX BEIIECTB, CBOMCTB COISTHOM
KHUCJIOTHI; MPOBEACHNE KAYECTBEHHBIX pEaKlUii Ha XJIOPUA-UOHBI U HAOIIOeHHE TPU3HAKOB UX
NPOTEKAHHUS; OTIBITHI, OTPaKAIONINE (PU3NIECKHE U XUMHUECKUE CBOMCTBA TaJIOTEHOB M UX
coeMHEeHUH (BO3MOXKHO UCIOIb30BaHUE BUICOMATEPUAJIOB); 03HAKOMIIEHHE C 00pa3iaMu
XJIOPUAOB (TAJIOTEHHUIOB); 03HAKOMJICHHE C 00pa3aMu cepbl U €€ COeTUHEHUAMH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); Ha0I0IeHHE poliecca 0OyIIIMBaHUs caXxapa Mo/
JIEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI; U3y4YEHUE XUMUYECKUX CBOWUCTB
pa30aBIICHHON CEepHOM KUCIIOTHI, MPOBEICHUE KAYECTBEHHON PeaKIny Ha CyIb(aT-uoH u
HaOJroIeHNe IpU3HaKa e€ MPOTEeKaHUs; O3HAKOMIJIEHUE ¢ (PM3NYECKHMU CBOMCTBAMHU a30Ta,
dbocdopa 1 ux coeTMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHATIOB), O0Opa3liaMu
a30THBIX U (pochopHBIX ynoOpeHuit; monyueHue, cooupaHue, paco3HaBaHUE U U3YUICHUE
CBOIICTB aMMHaKa; MPOBEICHNE KAYECTBEHHBIX PEaKIIUii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBIE KOHIIEHTPUPOBAHHOMN a30THON KHCIIOTHI
¢ MeIbl0 (BO3MOXKHO MCIOJIB30BaHUE BUACOMATEPUATIOB); U3YUCHHE MOIETIEH KPUCTATUIMYECKUX
peméTok anMasa, rpadura, QyiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aICOPOIIMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTIIEM M YCTPONCTBOM MPOTHUBOras3a; MoilydeHue, cooupaHue,
pacro3HaBaHUE U U3YYEHHUE CBOMCTB YIVIEKHCIIOTO rasa; IPOBEIEHUE KAUECTBEHHbBIX peaKuili Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yYeHHUE TPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHUE C
NPOAYKIINEH CHIIMKATHON MPOMBIIIICHHOCTH; PEIICHNE SKCIIEPUMEHTABHBIX 3a/1a4 10 TEME
«Baxueiiline HeMeTauIbl U UX COSTUHEHHUSI.

MeTaJiibl M1 X COeTUHEHUS

OO1as xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METaJUIOB HAa OCHOBAaHUH UX MOJIOKEHUS B
ITepuoanueckoil cucreme xumudeckux 3yemMeHToB 1. 1. MenaeneeBa u cTpoeHus aTOMOB.
Crpoenue MetamioB. MeTtaminueckas CBs3b M METANIMYECKAs KPUCTAIIIMYECKAs PEIIETKA.
DIEKTPOXUMUYECKUN PsiJl HAPSDKEHUN MeTaIIoB. DU3nyeckre 1 XUMUYECKUE CBOWCTBA
MeTansoB. O6mmue crnocoObl moyueHus: MeTaioB. [IoHATHE 0 KOPPO3HH METAJIIOB, OHOBHBIE
CIoco0bl 3alUTHI UX OT Koppo3uu. Criiassl (CTalb, 4YyTyH, JIOPATIOMUHUMN, OpoH3a) U UX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[lesnounbIe MeTalIbL: TTONIO)KEHUE B [leproanyueckoil cucteMe XuMuyeckux 3iemeHToB 1. U.
MeHneneeBa; CTpOEHHUE UX aTOMOB; HaX0KJIEHUE B pupoae. PU3NUYECKUE U XUMUYECKUE
CBOMCTBA (Ha IpUMepe HATpus U Kayusi). OKCUIBI U THAPOKCUIBI HATpusl U Kanwus. [I[pumeneHmne
LIEJTOYHBIX METAJJIOB U UX COEIUHECHUM.

[IlenoyHO3eMENBHBIE METAJIIIBI MArHUIA U KaJbLWI: TIOJI0)KeHHe B [leproanyueckoil cucreme
XUMH4YeCKUX 31eMeHTOB /1. M. Menaeneesa; CTpoeHUE UX aTOMOB; HAXOKJICHHUE B IIPUPOJIE.
DuU3NYECKNE U XUMAYECKUE CBOMCTBA MAarHUs M Kayblus. BaxHelre cCoeTMHEHNS KalbLHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmromuHU: nostokeHue B Ileproanueckoit cucteMe XMMU4ecKux 3ieMeHToB J[. M.
Menzeneesa; CTpOEHHE aTOMa; Hax0XKAeHUE B Ipupoe. PU3NYECKUE U XUMUYECKUE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux anemenToB Jl. . Menneneesa;
CTPOEHHE aTOMa; HAXOXKJICHUE B Npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA JKeJe3a.
Oxcunsl, runpokcuasl u conu sxenesa(ll) u sxeneza(Ill), ux cocras, cBOHCTBA U MOTYUYEHHE.
XUMHUYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMi METaJIOB U CIIABOB, UX
(bU3UYECKUMU CBOMCTBAMHU; U3YUYCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3ZMOXKHO
MCITOJI30BAaHNE BHIEOMATEPHAIOB), 0COOEHHOCTEHN B3aMMOICUCTBHS OKCUIA KATBIUs U HATPHS



C BOJIOHM (BO3MOXHO MCTIOJIB30BaHUE BUICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM
BOJIbI; IPOIIECCa TOPEHUS JKelle3a B KUCIOPOe (BO3MOKHO UCTIOIb30BAHUE BUCOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha HOHBI (MarHusl, KaJbIIus,

amromMuHus, nuHka, xenesa(ll) u sxenesa(Ill), meau(Il)); HabmrogHUE U ONTUCaHKE TPOIIECCOB
OKpaIllMBaHUs IJIAMEHU HOHAMU HATPHS, Kaaus U Kaablns (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/IA ATFOMIHIS

Y THAPOKCHU/IA IIMHKA; PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe « BaxHeHme MeTauibl |
X COCOUHCHUA.

XHMMHA M OKpYsKaoIIas cpeaa

Hosbie maTepuansl 1 TeXHOJOrMU. BemecTBa u Matepuaibl B HOBCEIHEBHOM KU3HU YEJIOBEKA.
XuMus u 310poBbe. be3omnacHoe UCnonb30BaHUE BEIECTB M XUMUYECKUX PEAKIUil B OBITY.
[lepBast momMoIIb MPU XUMUYECKUX 0KOTraxX U OTpaBlieHUsIX. OCHOBBI KOJIOIY€CKOM
rpaMOTHOCTU. XMMHUECKOE 3arpsi3HEHNUE OKPYXKaroIlel cpeibl (IpeeabHas 10mycTuMas
koHueHntpanus Bemects — [1JIK). Ponb xumMuu B pemieHnn 3K0JI0rMuecKux mpoosiem.
[TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (YroJib, IPUPOIHBIHA ra3, HEPTH), IPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3I[0B MaTepPHAaIOB (CTEKIIO, CIIJIaBbl METAIJIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

Me)l(l'[pe}lMeTHble CBHA3H

Peanu3zanus MeXnpeaMeTHBIX CBA3EH NPU U3yUYEeHUU XUMUU B 9 Kilacce OCYyILECTBISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TAK U OHATHH, SBISIOIIUXCS
CHCTEMHBIMH JIJIsl OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO HKJIa.O0MI1e eCTeCTBEHHO-
Hay4HbIE [TOHATHA: HAy4YHbII (akT, Tunoresa, 3aKoH, TEOPHUs, aHAIU3, CUHTE3, Kilaccudukanus,
NEPUOANYHOCTb, HA0JII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE,

MO/IEIIb, SIBJIEHUE, TApHUKOBBIN 3(h(eKT, TEXHOIO0rUsl, MaTepuabl.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
paZo0aKTUBHOCTb, MOJIEKYJIA, IIEKTPUYECKUN 3apsijl, TPOBOAHUKH, ITOJYIIPOBOIHUKH,
JURJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTAIITNUECKas PEIIETKA, CIIJIaBbl, PU3NUYECKUE BETUUNHBI,
€MHMIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, qpixanue, Ouochepa, 3KocucTeMa, MUHEPAIbHbBIE YA0OpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, OJE3HBIE HCKOIIAEMBbIE,
TOIJINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEAMETA «XUMUSA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

I/I3yquI/Ie XMMHHU B OCHOBHOM IIIKOJIE HaITpaBJICHO Ha JOCTHKCHUC O6yLIaIOH_II/IMI/IC$I
JIMYHOCTHBIX, MCTANTPCAMETHLIX U IPCAMCTHBIX PE3YJILbTATOB OCBOCHUA y‘-ICGHOI‘O npeamera.

JINYHOCTHBIE pe3yJdbTaThbl

JIM9HOCTHBIE Pe3yIbTAThl OCBOCHHS MPOTPaAMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHUs
JIOCTUTAIOTCS B X0J1¢ OOYYCHHS XUMHUH B €IMHCTBE YYCOHON M BOCITUTATEIILHOM JIEATEIIbHOCTH
Opranuzanuy B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHICKUMU COLMOKYIIBTYPHBIMH
1 JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHITHIMHU B OOIIECTBE ITPABHIIAMUA U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLUATH3AIIUU
oOyyJaronuxcs.

JIM9HOCTHBIE PE3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM
YHUCJIE B YACTHU:

HanHOTI/I‘IECKOFO BOCIIMTAHUA

1) HEHHOCTHOI'O OTHOLICHUS K OTCYECCTBCHHOMY KYJIbTYPHOMY,
HCTOPUUYCCKOMY U HAYUYHOMY HACJICAUIO, IOHMMAaHUA 3HAYCHUA XHUMHYCCKOM HAYKH B JXU3HU
COBPEMCHHOT'O O6H.I€CTBa, CIIOCOOHOCTH BJIaACTH I[OCTOBepHOﬁ HHq)OpMaHHCﬁ O MMCpCaO0BLIX
AOCTHIKCHUAX U OTKPBITHUAX MHpOBOfI 1 OT€UYCCTBCHHOMU XUMHUHU, 3aMHTCPCCOBAHHOCTH B
HAaYYHBbIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U O6H_ICCTB3.;

I'pakmaHCKOTO0 BOCIMTAHMS

2) npeACTaBiIeHUs O COLMANIBHBIX HOPMAX U MPAaBUIAX MEXIMYHOCTHBIX OTHOILICHUH B
KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTHX BUAX JESTEIbHOCTH; TOTOBHOCTU K Pa3HOOOPA3HOI
COBMECTHOM ACATCIIBHOCTH ITPH BBIITOJTHCHHUN y‘IC6HBIX, IIO3HAaBAaTCJIbHBIX 3a/la4, BBIITIOJIHEHN N
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIH B ITpOLIecCe 3TON YUeOHOH 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJCHUE U TIOCTYIIKM CBOMX TOBAPHIIEH C IMO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIEACTBUI MOCTYIIKOB;

HeHHOCTI/I HAYYHOI'0O MO3HAHUSA

3) MUPOBO33PEHUECKHX MPEACTABICHUH O BEIIECTBE U XUMUUYECKOU PEaKIINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOLIUX OCHOBY JJIS
MOHUMAaHUS CYIIHOCTA HAYYHOU KapTUHBI MUPA; TIPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSI PUPO/IbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOAHOU CPESOit, O pOiIn
XUMUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIICHHBIX HA MOJYYEHNE HOBBIX 3HAHUN IO XUMHH,
HEOOXOAUMBIX ISl O0BSICHEHHUST HAOIIOaEMBIX TTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHOH, NHOOPMAIIMOHHON U YUTATENBCKON KYIbTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOil, JOCTYTHBIMU
TEXHUYECKUMHU CPEICTBAaMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

6) uHTEepeca K 0OYUCHHIO U MIO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
camMo00pazoBaHuI0, TPOEKTHOM U UCCIIEIOBATEIbCKON AeSITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYCHHS B JaJIbHEHIIIEM;



®opMUPOBaHUS KYJbTYPbI 310POBbS

7) 0OCO3HaHUS IICHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIIIEHHSI K CBOEMY 370POBBIO, YCTAHOBKH
Ha 3/I0pOBBIN 00pa3 KHU3HHU, OCO3HAHUS OCIEICTBHIA U HETIPUATHS BPETHBIX TPUBHIYEK
(yrmoTpeOiieHus aaKoroJisi, HAPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOICHHS TIPABHIT
0€30IaCHOCTH MTpH OOPAILICHUH C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEabHOM KU3HU;

Tpyaosoro BocnuTanust

8) uHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO MTPpodeccrii U TpyAa pa3IuyHOro poJia, yBaKEHUE K
TPYZy U pe3yJbTaTaM TPYAOBOU JESATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS
NpPEIMETHBIX 3HAaHUN IO XUMHUH, OCO3HAHHOTO BBIOOPA MHANBUYATbHON TPAEKTOPUHU
IPOJOJKEHUs 00pa30BaHUs ¢ yUETOM JINYHOCTHBIX HHTEPECOB U CLIOCOOHOCTHU K XUMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIEUTHON MPOPeCcCCHOHATBHOMN AeTETLHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHMI; TOTOBHOCTb a1alITUPOBAThCS B IPOPECCHOHANIBHOI cpele;

IKO0JOrH4ecKoro BOCIIUTAHUSA

9) 3K0J0rMYECKH 11€71€CO000Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIeCTBOBAHMUS, IOHNMAHHUS [IEHHOCTHU 370pOBOTo U 6€301macHoro o0pasa K1U3HH,
OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXUYECKOMY 3/I0POBEIO,
OCO3HAHUS IECHHOCTH COOJIIOICHUS IPaBHiI OE30I1aCHOTO MOBEAEHUS ITPU paboTe C BEIeCTBAMH,
a TaKKe B CUTYAIHAX, YTPOKAFOIINX 30POBBIO U KH3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHSATDH 3HAHUS, IOTyYaeMble TPH N3YYEHUH XHUMHH, [T PEILICHHSI
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH IPUPOTHOM CPEaoil, HOBBIIICHUS YPOBHS YKOJIOTHIECKON
KYJIBTYpBI, OCO3HAHUS TII00ATBHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIeM U ITyTeH UX PEeHICHHUs
HOCPEICTBOM METOJIOB XUMHH;

11) 9K0JIOTHYECKOTO MBIIIICHHUS, YMEHHS PYKOBOJICTBOBATHCSI MM B TIO3HABATEIILHOM,
KOMMYHUKaTHBHOW ¥ COLIMAIILHOM MPAKTHUKE.

MertanpeameTHbie pe3yJibTaThl

B cocraBe MeTanpeaMETHBIX pe3yJIbTaTOB BBIJICIAIOT 3HAUUMbIE JJIs1 POPMUPOBAHUS
MHUPOBO33peHUs O0LIeHAYYHbIE TTOHATHS (3aKOH, TEOPHs, IPUHIIMIL, TUIIOTe3a, PaKT, CUCTEMA,
IpoIiecc, SKCIIEPUMEHT U Jp.), KOTOPbIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEMETaX U MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX NPEAMETOB (HOPMUPOBATH
IpeJCTaBIeHUE O LIEIOCTHOW HAyYHOH KapTHHE MUPa, U YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBHS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), KOTOPbIE 00ECTIEYNBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHHUIO Y4eOHOMH
JesITeNIbHOCTH. MeTanpeMeTHbIE pe3yIbTaThl OCBOEHHUS 00pa30BaTeIbHON IPOrPaMMBI 110
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JIEHCTBUAMU, B TOM YHCIIE!

Bba3oBbIMH JJOrHYeCKHMH JeHCTBUAMH

1) ymMeHHeM UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUHU 3HAHUM:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIAETATh UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMHU NOHATHSAMM), UCIIOIB30BATh MOHATHUS JJIs1 0OBSCHEHUS
OTJIEbHBIX (PAKTOB U SBJICHUI; BEIOMPATh OCHOBAHUS U KPUTEPUU AJIs KiIaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIUI; YCTAaHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H
MeXy 00bEKTaMH U3yUYeHUS; CTPOUTH JIOTHYECKUE PacCy ACHUs (MHIYKTUBHbBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH); JENIATh BBIBOJIbI U 3aKJIIOUEHUS;



2) yMEHHEM MIPUMEHSIThH B Mpoliecce O3HAHUS MOHATHUS (MIPEAMETHBIE U METapeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, UCIIOJIb3YEeMble B XUMHH, IPe0OPa30BhIBaTh HIMPOKO
MPUMEHSIEMbIE B XUMUHU MO/IEIbHbIE MPECTABICHUS — XUMHUYECKUN 3HaK (CUMBOII
3IIEMEHTA), XUMUYecKas (opMyJia 1 ypaBHEHHE XUMUYECKOH peaKkIui — IpHU PEHIeHuH y4eOHO-
MIO3HABATEJIbHBIX 33]a4; C YUYETOM 3TUX MOJIEIbHBIX MPEACTABICHUHN BbISBIATH U
XapaKTepu30BaTh CyIIECTBEHHbBIE MPU3HAKHA U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BELIECTB U
XUMHUYECKHUX PEaKIIHii; BBISBISATH OOIINE 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SIBICHUSX; IPeIaraTb KpUTEPUH JJIsl BBISBIICHUS
9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSTEIHLHO BHIOMPATH CLIOCO0 pelieHus: yueOHon
3aJa4u (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHHsI, BRIOMPATh HAN0O0JIee MOIXOAIIINHA ¢
y4E€TOM CaMOCTOATEIbHO BBIIECICHHBIX KPUTEPHUEB);

Ba3oBbIMHE HcciIen0BaTENLCKUMH JeHCTBUSIMU

3) yMeHHEM UCIOIb30BaTh IOCTABICHHBIE BOIIPOCH! B KAUE€CTBE MHCTPYMEHTA ITO3HAHMS, a
TaKXe B Ka4eCTBE OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMI;

4) npuoOpeTeHue onbITa MO IUTAHUPOBAHUIO, OPTAHU3ALNHU U TPOBEACHUIO YYCHUYECKHIX
9KCHEPUMEHTOB: YMEHHE HAaOII0AaTh 32 X010M MPOLECcca, CAMOCTOSTENIbHO IPOTHO3UPOBATh €ro
pe3ynbTar, GopMyIHpPOBaTH 000OIIEHHUS U BEIBOJBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTIBITA,
UCCIICIOBaHMsl, COCTABIIATh OTYET O MPOAETIaHHOM padoTe;

Paboroii ¢ nnpopmanmei

5) ymMeHueM BeIOMpaTh, aHATM3UPOBATH M HHTEPIPETUPOBATH UH(OPMALIUIO PA3TMUHBIX BUIOB
1 GOpM MPEICTABICHHS, TIOTYYaeMYI0 U3 Pa3HBbIX HCTOYHUKOB (HAYYHO-TIOMYJIApHAs TUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE TOcoOUs, pecypchl IHTepHeTa); KpUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO UH(OpMaIIHIo;

6) yMEHHEM MPUMEHSTh Pa3IU4HbIE METObI M 3aPOCHI IIPU MOUCKE U 0TOOpe UHpOpMALNK U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS yUE€OHBIX U ITO3HABATENbHBIX 3a/1a4
OTIpeIeIEHHOTO TUIA; MPUOOPETEHUE OIbITa B 00JIACTH MCII0JIb30BaHMsI HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOH aKTUBHOTO MCIIOIb30BAHUS Pa3IUNYHbBIX
MIOUCKOBBIX CUCTEM; CAMOCTOSATEIBHO BHIOMPATh ONTUMANIBHYIO (POPMY NpeICTaBICHUS
MH(pOpMallMU ¥ WILTIOCTPUPOBAThH pPelllaeMble 3a/1a4l HECTOKHBIMHU CXEMaMHU, JuarpaMmmMamH,
IpyrumMu GpopmMaMu rpaguKu U UX KOMOUHAIMSIMU:

7) yMeHHEM UCII0JIb30BaTh U aHAJTU3UPOBATH B MPOIIECCEe YIEOHOM U UCCIEI0BATEIbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUU IPOMBIIIIICHHOCTH, CEILCKOTO X034HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KaroIlel MPUPOTHON CPEBI;

YHI/IBepca.TIbHLIMI/I KOMMYHUKATUBHBIMHA el CTBUSIMH

8) yMeHueM 3a7iaBaTh BOIIPOCHI (B X0/1€ AMATIOra U/WIIH JUCKYCCHM) IO CYILIECTBY
o0cyx1aeMoi TeMbl, (HOPMYITUPOBATh CBOM MPEIIOKEHUS OTHOCUTEIBHO BBIITOJITHEHHS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpeTeHue ONbITa NPE3EHTAILIMU PE3YIbTATOB BHIMOJIHEHUS
XUMHYECKOT0 SKCIIEpUMEeHTa (J1abopaTOPHOTO OMBITA, TJAO0OPaTOPHOU PabOTHI MO UCCIIETOBAHUIO
CBOWCTB BEIIECTB, yU€OHOTO MPOE KTa);

10) 3auHTEpEeCcOBaHHOCTH B COBMECTHOI CO CBEpCTHUKAMHM [M03HABATEIbHON U
UCCIIEIOBATEIbCKON AEATENbHOCTH IPU PEIIEHNH BO3ZHUKAIONIMX Mpo0IeM Ha OCHOBE y4éTa
OOLINX MHTEPECOB U COTTIACOBAHMSI MO3ULIUHN (00CYyX AeHUsI, 0OMEH MHEHUSMH, «MO3TOBbIE
LITYPMBI», KOOpPJAUHALMS COBMECTHBIX JE€HCTBUM, ONIPENEICHUE KPUTEPHUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U JIp.);



YHuBepcaabHbIMH PeryJITUBHBIMH el CTBUSIMH

11) ymMeHueM caMOCTOSTENEHO OMPENEATh LTI IeATEIbHOCTH, INITAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMPAThH
HauOoee 3 PeKTUBHBIC CITOCOOBI pellieHUs YIeOHBIX M MTO3HABATEIbHBIX 33134,
CaMOCTOSATENIBHO COCTABIIATH WIM KOPPEKTUPOBATH IIPEIOKEHHBIN AITOPUTM JEHCTBUN IIPU
BBIMOJTHEHHUH 3a/IaHUH C YYETOM MOJTYUYEHHUS] HOBBIX 3HAHUM 00 M3y4aeMbIX 0ObEKTax —
BEIIECTBAX U PEaKIMIX; OLEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3yibTaTa 3asiBICHHOH 11N,

12) yMeHueM HCroiIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, Ipe/jiaraeMble B yCIOBUH 3aJaHUIA.

IIpenmeTHble pe3yJibTaThl

B coctaBe npeMeTHBIX pe3yJIbTaTOB 110 OCBOSHUIO 003aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JAaHHOW paboyeil mporpaMMou, BBIIEISIFOT: OCBOSHHBIC 00yJatOIIUMUCS
HAy4YHbIE 3HAHUSI, yMEHHS U CIIOCOOBI ICUCTBUMN, crielinpUUecKue Uil IpeAMETHOM 001acTu
«XuMus», BUIBI IEATEIbHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
[IpeameTHBIC pE3yabTATHI MPEACTABICHBI 110 TOAaM OOYUYCHHS U
OTpakaroT cPOPMUPOBAHHOCTD Y OOYUAIOIINXCS CIEAYIOIMINX YMEHUM.

8 KVIACC

1) packpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBast 0JIsl XMMUUYECKOT0 3JIEMEHTa B CO€AMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb, MIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS,

XUMHUUECKasl peakius, KiacCu(pUKaus peakluii: peakuy COeAMHEHMSI, PEaKI[UU pa3I0oKEHus,
pEaKIMU 3aMEeILeHHs, PEaKIIMi OMEHA, 9K30- U SHJI0OTEPMUYECKHE PEaKLIUU; TeMI0BoH 3¢ ekt
peakuuu; apo aToMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTallb, pauyC aTOMa,
XUMHYECKasl CBSI3b, MOJISPHAS U HENOJSAPHAs KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, NOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10JIs BELECTBA (MIPOLIEHTHAs! KOHIIEHTpAI|sl) B paCTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATUH (CM. I1. 1) U IPUMEHSATH
9TH MOHATHS MPU ONKUCAHUU BEIIECTB U UX MPEBPALLECHUII;

3) HCTI0JIb30BaTh XMMUYECKYIO CUMBOJIMKY Il COCTaBJIEHHUs (POPMYJI BEIIECTB U ypaBHEHHM
XUMHYECKHUX PEAKLINN;

4) ornpenenATh BJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSX; CTETIEHb
OKHCJICHHUS JIEMEHTOB B OMHApPHBIX COEAMHEHUSX; IPUHAJIEKHOCTD BELIECTB K ONpeACIEHHOMY
KJIaccy COeTMHEHMH 1o (opMyJsiaM; BUJ XUMHUECKOM CBSA3M (KOBAJICHTHAs M HOHHAs) B
HEOPTraHWYECKUX COCIHMHECHUSAX;

5) packpsbiBath cmbica [lepuoandeckoro 3akona J[. 1. MeneneeBa: 1eMOHCTPUPOBATH
ITOHUMaHUE IIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHX DIEMEHTOB OT UX MOJOKECHHS B
Ilepponnueckoi cucTeMe; 3aKOHOB COXPaHEHHUs MaCcChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHA ABOTaJIpo; OMKUCHIBATh U XapaKTEpU30BaTh TAOINYHYIO (popmy
ITeproanueckoi CUCTEMbBI XUMUYECKUX IIEMEHTOB: PAa3JINYaTh MOHATHUS «TJIaBHAS
noarpynma (A-rpyrmma)» u «mobounas noarpynma (b-rpymma)y», Maibie u 60JIbIITNE TIEPUOIHI,
COOTHOCHUTH 0003HaYeHHs, KOTOpble NMeIOTCs B Tabmuie «lleproanueckas cuctema
xuMuueckux aemMeHToB . M. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sA/pa, 001ee YHCIIO0 AIEKTPOHOB U
pacrnpeziefieHue X M0 JIEKTPOHHBIM CII0SM);

6) K1accupUIMPOBATH XUMUYECKHE JIEMEHThI; HEOPTaHUUECKHE BEIIECTBA; XUMUYECKHE
peakiuu (10 YUCITY M COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P QEKTy);



7) xapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPK/1asi OMMCAHKUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX
XUMHYECKHX PEeaKLuii;

8) IpOorHo3MpoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTABA;
BO3MOYKHOCTH NPOTEKaHUsI XUMUYECKHX IPEBPALCHUN B PA3JIMYHBIX YCIOBUSIX;

9) BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JI0JIIO
XMMHYECKOI'0 3JIEMEHTA 10 (OpMyJie COEUHEHNUS; MACCOBYIO JOJIIO0 BELIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

10) mpUMEeHATh OCHOBHBIE ONIEPALIUU MBICIUTEILHON AEATEIbHOCTH — AHAJINU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNEe, CUCTEMATH3AIHNIO, KJIaCCH(HUKALINIO, BBISBICHHE TPUIMHHO-
CJIEZICTBEHHBIX CBS3€H Ul U3y4eHHs CBOICTB BEIIECTB M XUMHUECKUX PEAKLIU; €CTeCTBEHHO-
Hay4yHbIE METO/Ibl I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOECINPOBAHNUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

11) cnenoBathk mpaBuiIaM NOJIB30BAHUS XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM
000py10BaHUEM, a TAKXKE IPaBUIIaM OOpaIlleHUs C BELIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIHSAMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMUYECKHUX OMBITOB IO MOTyYSHHIO U
cOOMpaHUI0 ra3000pa3HbIX BELIECTB (BOJOPOJIA U KMCIOPOa), IPUTOTOBIEHUIO PACTBOPOB €
onpeAesEHHON MacCOBOM 10JIel paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATh U MPOBOJNUTH
XMUMHUYECKHE FKCIIEPUMEHTBHI 110 PAaCO3HABAaHHUIO PACTBOPOB IIEJI0YEH M KHCIIOT C TOMOIIIBIO
WH/INKATOPOB (JIaKMYC, (heHOIPTATICHH, METUIIOPAHXK U JP.).

9 KJIACC

1) packpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUH JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CI0’KHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl PEaKIIHsl, XUMUUECKast
CBS13b, TEIJIOBOH 3()(heKT peakuu, MOJib, MOJIAPHBII 00BEM, PacTBOP; JEKTPOIUTHI,
HE3JIEKTPOJINTHI, NIEKTPOIUTUIECKAs JUCCOLUAIINS, PEAaKIIUN HOHHOTO 0OMEeHa, KaTaau3arop,
XMMHUYECKOE paBHOBECHE, 00paTUMble U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHE,
I0TpONHsl, aM(pOTEPHOCTh, XUMUYECKas! CBsI3b (KOBAJICHTHAs!, HOHHAs, METAIIJIMUECKas),
KpUCTAJIJIMYECKasl pelI€TKa, KOPpO3usi METaJIJIOB, CIUIABbI; CKOPOCTh XUMUYECKON peaKkIuy,
npenensHo gonyctumas koHnentpauus (I1JIK) Bemectsa;

2) WTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHIATUH (CM. 1. 1) M MpUMEHSATh
OTH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLEHU;

3) UCHONB30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHMS (pOPMYJI BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEAKIIUL;

4) onpenenarb BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB B COETUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAUIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHHH 110
dbopMysiaM; BUJ XUMHUYECKOU CBSI3U (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COEMHEHUSX; 3apsi/l HOHA 10 XUMHUYECKOH (hopMyIie; XapakTep cpeibl B BOJHBIX pacCTBOPax
HEOPraHMYECKUX COEAMHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA,

5) packpsbiBath cmbich [lepuoanyeckoro 3akona JI. M. MenneneeBa u 1IeMOHCTPUPOBATh €T0O
MOHMMAaHKE: OMMCHIBATh M XapaKTepru30BaTh TabmuuHyto popmy [leproanueckoit cucreMbl
XUMHMYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MOoArpynna (A-rpymma)» u «mo0oyHast
noarpynna (b-rpynna)», maneie u 60J1b111HE IEPUOABL; COOTHOCUTH 0003HAYEHHUSI, KOTOpBIE
UMEIOTCS B IEPUOIUYECKOM TabuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 00LIee YKCIIO MIEKTPOHOB U paclpeieseHre ux
0 AJIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB
U X COEIMHEHU B Mpejenax MajblX Mepruo/I0B U IIaBHBIX HOArPYMI ¢ yYETOM CTPOEHUS UX
aTOMOB;



6) KnaccupUIMPOBATE XUMUYECKHE SJIEMEHTBI; HEOPTraHUYECKHE BEILIECTBA; XUMUUYECKHE
peakuuu (10 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TeIUI0BoMY 3¢ dekry, mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

7) XxapakTepu30BaTh (OMUCHIBATH) OOIINE U cieu(PUUECKUe XUMHUECKHAE CBOMCTBA MTPOCTHIX U
CJIO’KHBIX BEILLECTB, HOATBEPX/1asi ONMCAaHUE IPUMEPaMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

8) cocTaBIATH ypaBHEHUS JIEKTPOJUTHUECKON AUCCOLUALIMM KUCIIOT, LIeJI04YeH U Coslel;
MIOJIHBIE M COKpAIIEHHBIC YPABHEHUS peaKlluii HOHHOTO OOMEHA; YpaBHEHUS pEaKIuii,
HOJTBEPXKIAIOLIMX CYIIECTBOBAHNE M'€HETUYECKON CBSI3U MEXKAY BEILECTBAMU PA3IUYHbIX
KJIACCOB;

9) packpbIBaTh CYyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI IOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLni;

10) mporHo3upoBaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX
CTPOEHUS; BO3MOKHOCTH ITPOTEKAHMSI XUMUYECKHUX IIPEBPAILCHUN B Pa3IMUHBIX yCIOBUIX

11) BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB; MaCCOBYIO
JIOJTF0 XUMHYECKOTO 3JIeMEHTa 1o (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE;
HIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;

12) cnenoBath mpaBuiIaM MOJIB30BAHUS XUMUYECKOH MOCYA0H 1 1a00paTOpPHBIM
000py10BaHUEM, A TAKXKE MPAaBUIIaM OOpAIlleHUs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX ONBITOB IO MOJYYEHHUIO U
cOOMpaHUIO ra3000pa3HbIX BELIECTB (AaMMMAKa U YIJIEKUCIIOTO ras3a);

13) npoBOaUTH peaklyu, IOATBEPKIAIOIINE KaueCTBEHHBIN COCTAaB Pa3IMYHbIX BELIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOpUI-, OpOMuUA-, HOAU-, KapOoHat-, hocdar-, cuimkar-,
cyJb(har-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJIIOB,
IPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

14) npuMeHATh OCHOBHBIE ONIEPALIUU MBICIUTEIBHOM 1€ATENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000I1IeHNE, CUCTEMATH3ALIMIO, BISIBICHUE IPUUUHHO-CIICICTBEHHBIX CBSA3EH JUIs
M3YYEHHUsI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKLUi; eCTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS
— HabmroieHne, U3MEpEeHNe, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).
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