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IHOACHUTEJIBHAA 3AIIUCKA

Pabouvas mporpamMma 1o XMMHUU JJ1s1 00yJarommxcst 8 KJIaccoB cocTaBieHa Ha ocHOBe TpeOoBaHUi K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI
OCHOBHOT0 00111eT0 00pa3zoBaHus, npeacTaBieHHbIX B DenepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO O0IIETr0 00pa3oBaHus, C Y4ETOM
pacrpeielI€éHHBIX 10 KJIaccaM MPOBEPSEMBIX TpeOOBaHU K pe3yIbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus U
AJIEMEHTOB COJEpKaHUs, IPEACTABICHHBIX B Y HUBEPCAIbHOM KOAU(PHUKATOPE 110 XUMHUHU, a TaKKe Ha ocHOBE [IpuMepHOit mporpaMMbl BOCIUTaHUsI 00y4YaroIuXcs pu
MOJIyYEeHUH OCHOBHOTO 00111eT0 00pa3oBanus U ¢ yuétom KoHuenmmu npenogaBanus yaeOHOTO npeaMeTa « XUuMus» B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickoi
denepanun, peaTu3yONMX OCHOBHBIE 001Ieo0pa3zoBarenbHble porpaMmbl (yTB. Pemennem Komnerun Munnpocsemenust Poccuu, nmporokon ot 03.12.2019 N TIK-
4BH).

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»

Bxuag yae6HOTO mpeimera « XMMHS» B TOCTH)KEHHUE 1IeJIeld OCHOBHOTO 001Iero 00pa3oBaHus 00yCIOBICH BO MHOTOM 3HAYCHUEM XUMHYECKOW HAYKH B TO3HAHUN
3aKOHOB IIPUPO/Ibl, B PA3BUTUU IPOU3BOAUTEIBHBIX CUJI OOIIECTBA U CO3/1aHUU HOBOW 0Oa3bl MaTEpPUATILHON KYJIbTYPBI.

XuMUS KaK 3JIEMEHT CHCTEMEI €CTECTBECHHBIX HAayK paclipoCTpaHujia CBOE BIIMSIHHC HA BCE 00JIaCTH YEJIOBEUCCKOI0 CylI€CTBOBaHUA, 3a/iaJ]la HOBOC BUACHUC MHpPA,
CcTajla HCOTBCMJICMBIM KOMIIOHCHTOM MHpOBOﬁ KYJbTYPHI, H€O6XO,Z[I/IMBIM YCJIOBUEM KHU3HHU 06H_IGCTBaZ 3HAHUC XUMUHU CIIYKUT OCHOBOM 7151 (I)OpMI/IpOBaHI/IH
MHPOBO33pCHU YCIIOBCKA, €TO HpeI[CTaBJ'IeHI/Iﬁ 0 MaT€pUuaJIibHOM €AUHCTBC MUPA, BAXKHYIO pOJIb UT'PALOT (I)OpMI/IpyeMBIe XUMHEN MMpEACTaBJICHHUA O
B3aUMOIIPEBPALICHUAX SHEPIUU U 00 OBOJJIIONKWHA BCUICCTB B IIPUPOJC; COBPECMECHHAA XUMUA HAIIPAaBJICHA Ha PCIICHUEC r100aIbHBIX np06neM yCTOI\/JILII/IBOFO Pa3sBUTHA
YCJIO0BCUCCTBA — CLIpBGBOfI, 3HCpF€TH‘I€CKOI>i, MMUIIEBOM M SKOJIOTHYECKOMN 6630HaCHOCTI/I, Hp06HCM 3ApaBOOXPAaHCHUS.

B YCIIOBUAX BO3pPACTAOIICTO 3HAYCHUA XUMHUHA B J KU3HU O6H_ICCTBa CYHICCTBCHHO MMOBBICHUJIACH POJIb XUMHUYCCKOTO O6pa3OBaHI/I$I. B nnane conuaim3anmi OHO
SABJIACTCA OAHUM H3 }’CJ'IOBI/II\/'I q)OpMI/IpOBaHI/IH HHTCJIJICKTAa TUYHOCTU U TaPMOHHUYIHOT'O e€ Pa3sBUTHA.

CoBpeMeHHOMY YeJIOBEKY XUMHUUECKUE 3HAaHUS HEOOXOIMMBI JJIsl IPpUOOPETEHHs 0OLIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIET0 YBEPEHHO TPYAUTHCS B COLIMYME U
OTBETCTBEHHO y4aCTBOBAaTb B MHOTOOOPAa3HOM *KU3HH OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI0 OTHOIIEHUS K CBOEMY 3[OPOBBIO U 3[0POBBIO JPYTUX, K
OKpY’Karollel MpUpPOaHOI cpesie, A TPaMOTHOIO MOBEICHHUS MTPH UCIIOJIb30BAHNUN PA3IMYHBIX MAaTEPUAIOB U XUMHUYECKUX BELIECTB B IOBCETHEBHOM KU3HU.

XuMudeckoe 00pazoBaHHEe B OCHOBHOM IITKOJIE SIBISIETCS] 0230BBIM 110 OTHOIICHHUIO K CHCTEME OOIIeT0 XUMU4ecKoro oopa3zoBanus. [loaToMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pean3yeT MPHUCYIIHE 00IeMy XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIC, OOIIIECTBEHHBIE U
WHUBUAYATbHBIE TOTPEOHOCTH. DTUM ONPEAEIAETCS CYIIHOCT OOIIEH CTpaTeruy 00yUYeHUs, BOCIUTAHUS U Pa3BUTHS 00yUaIONIUXCS CPEICTBAMU YU€OHOTO MpeAMETa
«XUMHUSD.

Nzyuenue npenmera: 1) cnocoOCTBYeT peanu3aliii BO3MOXKHOCTEH JUTsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYJIBTYPBI JINYHOCTH, €€ 0011el 1 PyHKIIMOHATIBHON
IPaMOTHOCTH; 2) BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSTENILHON yueOHOM esITenbHOCTH,



HKCIEPUMEHTAIBHBIX M UCCIIEA0BATEILCKUX YMEHUN, HEOOXOJMMBIX KaK B TOBCEAHEBHOM KU3HU, TaK U B PO(PECCUOHATLHON AEATEIIEHOCTH; 3) 3HAKOMUT CO
crienn(pUKOil HayYHOTIO MBIIIICHHS], 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIAA HA €IUHCTBO MPUPOABI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHOU I'PaMOTHOCTH ITOIPOCTKOB; 4) crIOcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO-HAaYUYHBIM 3HAHUSIM, K IIPUPOJIE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE ILIKOJIBHUKOB.

Ha3Banubie HanpaBiieHUs B 00y4eHUH XUMHU 00ECTIEYMBAIOTCS CIEUU(UKOM ColepKaHMs TPeIMETa, KOTOPBIH SBJSETCS Melarorn4eckKy aaarnTHPOBAHHBIM
OTpaKeHHEeM 0a30BOM HAyKH XMMHHU Ha OTPEACIEHHOM dTare e€ pa3BUTHsL.

Kpr XHMMHH OCHOBHOM IIIKOJIBI OPHUECHTHPOBAH HAa OCBOCHUE O6y‘laI-OH_II/IMI/IC$I OCHOB HeOpFaHquCKOﬁ XUMHHU U HEKOTOPBIX TTOHATHH U CBC,I[eHI/II\/'I 00 OTACIBbHBIX
00BeKTax OpFaHH‘IeCKOﬁ XHUMHU.

CrpykTypa copepkaHus rnpeamMera chopMHUpOBaHa HAa OCHOBE CUCTEMHOT'O TMOAX0/1a K ero n3ydeHuo. CopepikaHue CKIIaIbIBaeTCsl M3 CUCTEMBI IIOHATHH O
XUMHYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI MOHATHI 0 XUMU4YecKoi peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHIUITY [TOCIIE0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUSI, YPOBHS
[Tepuoanueckoro 3akona J[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YUEHHUS O CTPOCHUHU aTOMa M XUMUYECKOM CBS3H, MPEACTABICHUI 00 AJIEKTPOIUTHIECKON
JUCCOITMAIIMU BEUIECTB B pacTBOpax. TeopeTnyeckue 3HaHUSI pacCMaTPUBAIOTCS Ha OCHOBE AIMITUPHUUECKH MOJTYYEHHBIX U OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS
MOCIIEI0BATEIHHO OT OJHOTO YPOBHS K APYTrOMY, BBIMOMHISA (PYHKIIMH OOBICHEHUS M POTHO3UPOBAHUS CBOICTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYUYEHUS U3y4aeMbIX BEIIECTB.

Takast opranu3anus cofep>kaHus Kypca crocoOCTByeT MPEACTABICHUIO XUMUYECKOM COCTABIIAIONICH HAYUYHOM KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOMU MPUPOIbl. Tem
cambIM 00eCreunBaeTCs BO3MOKHOCTh (POPMUPOBAHUS Y OOYUAIOIINXCS IIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HaHUs B Hayke. BaxkHo Takxke
3aMETHUTh, YTO OCBOCHHE COJEPKAHUSI Kypca MIPOUCXOAUT C MPUBIICYEHUEM 3HAHUI U3 paHee N3YUeHHBIX KypcoB: « OKpyxaromuid Mup», «buonorus. 5S—7 knaccel» u
«Duzuka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEAMETA «XUMUS»

K nHamnpaBieHuio nepBoCcTENEeHHON 3HAUMMOCTH MPH peann3alii 00pa3oBaTeabHbIX QYHKIHH peaMeTa« XUMUsD) TPAJULUOHHO OTHOCAT (hOpMHUpPOBaHHE 3HAHUM
OCHOB XMMHMYECKON HayKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON E€ATEIbHOCTH YeIOBEKa M KaK OJHOTO U3 KOMIOHEHTOB MUPOBOH KYJIBTYpBHI.
3asava npeaMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNM — BaYKHEHIINX (PAKTOB, IOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOXKEHHUH, TOCTYITHBIX
0000111eHUIT MUPOBO33PEHYECKOTI0 XapaKTepa, A3bIKa HAYKH, 3HAHUN O HAyYHBIX METO/IaX N3YUYEHUS BEIIECTB U XUMUYECKUX PEaKIHii, a TakKe B (JOPMHUPOBAHUU U
Pa3BUTHUH YMEHUI U CIOCOOOB AEATEIbHOCTH, CBA3aHHBIX C TUIAHUPOBAHNUEM, HAOIIOCHUEM U TPOBEJCHUEM XUMHYECKOI0 AKCIIEPUMEHTA, COOTIOACHUEM ITPaBUI
6e30macHOro 0OpalleHus ¢ BeIeCTBaMH B TOBCEHEBHOM JKU3HU.

Hap;my C 3THUM LCJIU U3YUCHUA TTPCAMETA B IPOTpaMME YTOYHCHBI U CKOPPECKTUPOBAHBI C y‘-IéTOM HOBBIX [TPUOPUTETOB B CUCTEMEC OCHOBHOI'O 06I_I_ICFO O6pa30BaHI/IH.
CCFO,[[HSI B O6paBOBaHI/II/I 0c000 3HAYUMOU HpI/I3HaéTC$I HaIpaBJICHHOCTH 06y‘{CHI/ISI Ha pa3sBUTUC U CAMOPA3BUTUC JINYHOCTH, (I)OpMI/IpOBaHI/Ie e€ MHTEJIEKTa 1 06Hlef/'l
KYJBbTYPBI. O6yquI/Ie YMCHUIO YUUTHCA U ITPOAOJIKATH CBOE O6p8.30BaHI/IC CaMOCTOSTEILHO CTAHOBUTCS OJJHOMN U3 Ba)KHEUIIIHX (py'HKI_II/Iﬁ y‘-IC6HLIX npeaAMcETOB.



B cBsi3u ¢ 3TUM TIpU M3YYEHHUH MIPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIEE 3HAaUCHNE TPUOOPENH TaKHUe 1eIH, KaK:

(dbopMUpOBaHNE UHTEIJIEKTYaTbHO PA3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHHUUECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHHH, CIOCOOHOM
a/1alITUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

HAIPaBJIEHHOCTh O0YUYEHHUS HA CUCTEMaTHYEeCKOe MPUOOIICHNE YUaIIUXCsl K CAMOCTOSITENIbHOM M03HABAaTEIbHON ACSITEIbHOCTH, HAYYHBIM METOIaM MTO3HAHUS,
(GbOopMUPYIOIIMM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

o0ecrieyeHne yCiIoBUi, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUAIOIIMMHUCS OTIBITa PA3HOOOPA3HOH IEATETLHOCTH, TO3HAHUS 1 CAMOIIO3HAHMS, KITFOUEBBIX HABHIKOB
(KJ1rOYEBBIX KOMIIETEHIMI ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE NSl PAa3JIMUHbIX BUJIOB AEATEIbHOCTH;

dbopMupOBaHUE YMEHUI OOBSICHSATEH M OLEHUBATH SIBJICHUS OKPYIKAIOIIETO MUPA HA OCHOBAHUH 3HAHWIA U OTIBITA, TOJYYCHHBIX IPU U3YYCHUH XHUMHH,

dbopMupoBaHue y 00y4aromuxcsi TYyMaHUCTUYECKHUX OTHOLICHUH, TOHUMAHU LIGHHOCTH XMMHYECKUX 3HAaHUH I BEIPAOOTKH 3KOJOTHYECKH 11€7IECO00pa3HOTO
MOBE/ICHUA B OBITY U TPYJOBOM ACSITEILHOCTU B LENSIX COXPAHEHUsSI CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOAHOMN CPEeIbl;

pa3BUTHE MOTUBAILIUU K 00YUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha OCHOBE YCBOGHUS OOIIIEUEI0BEYECKHIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HANIPABIEHHOCTHU JalIbHEHIIIET0 00YUYCHHS.

COJAEP)XAHUE YYEBHOI'O ITPEJIMETA

IlepBoHaya/ibHbIE XUMUYECKUE TOHATHS
[Ipenmer xumun. Pone xuMuu B xu3HU YenoBeka. Tena u Bemecta. @U3nyecKue CBOMCTBA BEMIECTB. ArperaTHOe COCTOssHUE BewecTB. [lonsTre 0 MeToax
MO3HAHMS B XUMHUH. XUMHS B cUCTeMe HayK. YucThie BemiecTBa U cMecu. CrocoObl pa3iesieHus CMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHE 3JIeMEeHThI. CHMBOJIBI XUMHUECKHUX 3JIeMEHTOB. [IpocThie 1 clioskHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCcTaBa BenlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHAs Macca. MaccoBas 101 XUMHUUYECKOTO 2JIEMEHTA B COCAMHEHUU.

dusnyecKue U XUMUUECKHUE SBJICHUS. XUMHUUYECKas peakius U e€ Mpu3HaKku. 3aKOH COXPaHEHHUS MAcChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX peakluii (COeTUHEHMs, pa3IoKeHHs, 3aMelleHus, OOMeHa).

XUMHUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU MOCYI0H, C TPaBUIIaMH pabOTHI B TAOOPATOPHUH U MPpUEMaMH O00paIleHusl ¢ T1ab0paTOPHBIM 000PYI0BAaHUEM;
M3y4YeHHe U onrcaHue GU3NIECKUX CBOMCTB 00pa3Il0B HEOPTraHUYECKUX BEUIECTB; HaOMoaeHNe (HrU3NUecKuX (IJIaBJieHne BOCKA, TasHUE JIbJIa, paCTUPAHHUE caxapa B
CTYIIKE, KUTICHUE U KOHJICHCAITUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEUYH, MPOKATMBAHUE MEIHON MTPOBOJIOKU, B3AaUMOICHCTBHE MeNa C KUCIOTOW) SIBIEHUH, Ha0It0IeHNe
Y OTIMCaHUE PU3HAKOB MPOTEKAHMUS XUMUUECKUX Peakini (pa3iokKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOM KUCTIOTHI C XJIOPUIOM Oapus, pa3ioKeHHe THAPOKCH A
meau(11) mpu HarpeBaHUU, B3aUMOICHCTBHE Kele3a ¢ pacTBopoM conu menu(11)); uydeHne crnocoOoB paseneHus cMeceil (¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHHE,
BBITIAPUBAHUE, JUCTUIUIALINS, XpoMaTorpadus), MpoBeIeHNE OYUCTKU TTOBAPEHHOW COJIM; HAOI0ICHUE U OMTUCAHUE PE3yJIbTaTOB ITPOBEACHUS OIBITA,
WJUTFOCTPUPYIOLLETO 3aKOH COXPaHEHUsI MaCChl; CO3JaHuE MOIeNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiilue npeacTaBuTe/ I HEOPraHUYECKHUX BelIeCTB
Boznyx — cmech ra3os. CocrtaB Bo3ayxa. Kucnopog — aneMeHT u mpoctoe BemiecTBo. HaxoxaeHnue Kuciopoia B Ipupoie, PU3nuecKue 1 XMMUYECKHe CBOMCTBA



(peaxmuu ropenust). Oxkeuapl. [Ipumenenne kucinopoaa. CriocoObl MOMyYSHHS KUCIOPOAa B JIAOOPATOPUH U MIPOMBIIIICHHOCTH. KpyroBopoT Kuciopoaa B mpupoe.
O30H — a/UI0TpONHAsA MOJU(PHUKALMS KUCIOPOAA.

TennoBoii 3¢ (heKkT XUMUYECKOH peakiny, TEePMOXUMUYECKIE YPAaBHEHHS, IK30- U SHIOTEPMUYECKUE peakuy. TOIUIMBO: Yroib U MeTaH. 3arpsisHeHue BO3/1yXa,
yCHJICHHE TapHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT 1 npoctoe BewecTBo. Haxoxienue Bogopoaa B npupoe, pu3ndeckue 1 XMMUYeCK1e CBOWCTBA, IPUMEHEHHUE, crioco0bl oiyyeHus. Kuciors! u
COJIN.

KonuyectBo BemectBa. Moabs. MomspHas Macca. 3akoH ABoraipo. Momsipablii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®dusnueckue cBOMCTBA BoAbL. Bona kak pactBopurens. PacTBopbl. HacklllieHHBIE M HEHACBIILIEHHBIE pacTBOpLL. PacTBOpUMOCTS BelecTs B Boje. MaccoBas 101
BELIECTBA B pacTBOpe. XMMHUECKHUE CBOICTBa BOJbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOAE U B KHU3HU ueroBeka. KpyroBopoT BoJbl B IpUpoJe. 3arpsi3HEHNE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccugukanus Heopranndeckux coeannenuit. Oxcunpl. Knaccugukanus okcuaoB: coineodpa3syronue (0OCHOBHbIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOJIC00pa3yIOLIHE.
HoMmeHnknarypa okcu0B (MeXAyHapoiHas U TpuBHaibHas). Pu3ndeckrue 1 XMMUYECKHe CBOMCTBA OKcU0B. [lomydyeHne okcuaos.

OcnoBanus. Knaccuukanus ocHOBaHUM: IENOYN M HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa ocHOBaHUHN (MeXIyHapoJHas U TpuBHalIbHAas ). Dusnueckue u
XUMHYECKHE CBOMCTBA OCHOBaHUM. [losydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinot (MexIyHapoAHas U TpUBHUaIbHAas ). PU3NUYeCcKue U XUMUYECKUE CBOWCTBA KUCIIOT. Psij akTUBHOCTH
MetaiuioB H. H. bekerosa. Ilonydenue kucior.

Conu. Homenkiatypa coneit (MexxayHapoaHas U TpuBHaibHas). Puzndeckue U XuMHUeckue cBoiictsa coseil. [lonydenue coneit.

['eHeTnyeckas CBSA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX COEAMHEHHMN.

XUMHUECKUH 3KCTIEPUMEHT: Kaue€CTBEHHOE OIpE/IeIeHNe COIePKaHusl KUCIOpo/ia B BO3/IyXe; MOJyuyeHHe, COOMpaHue, paclio3HaBaHUE U U3yUeHUe CBOMCTB
KHCJIO0POAa; HAaOII0AeHUE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHSI U IIPEKpaIlleHUs TOpeHus (1okapa); 03HaKOMJIEHHE ¢ o0pa3lamMu
OKCH/JIOB U OITMCAaHHE UX CBOMCTB; MOJIy4eHUE, COOMpaHue, paclio3HaBaHUEe U 3y4YEeHUE CBOICTB BO/I0po/ia (TOPEeHKE); B3auMOAEeHCTBIE BOAOpoa ¢ okcuioM mean(11)
(BO3MOXKHO HMCIOJIb30BAHNE BUIEOMATEPUANIOB); HAO0JeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIEJOBAHUE OCOOEHHOCTEN paCTBOPEHHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C OIPeIeIEHHON MacCOBOM o€l paCTBOPEHHOTO BEILIECTBA; B3aUMO/IEHCTBHE BOJIbI C METAJUIaMU (HaTpUeM
U KasbliueM) (BO3MOXKHO MCIIOJIb30BaHKUE BUI€OMATEPUAIIOB); ONPEie/IeHHE PACTBOPOB KHCIIOT U LIeJI0Ueii ¢ OMOIIBIO MHINKATOPOB; UCCIIeI0BaHHE 00pa3IoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOMIOCHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B paCTBOPAxX KHUCIOT M LIEN0Yei; H3ydeHne B3aUMOICHCTBUS OKCHIA
Meau(11) c pacTBOpoM cepHOM KMCIIOTBI, KUCIOT C METAJNIaMH, pEaKLIUK HENTpaIu3aluy; oJy4YeHEe HEPAaCTBOPUMBIX OCHOBAHM, BHITECHEHHE OJIHOTO METaJuIa
JAPYTUM U3 pacTBOpa COJIM; PELIEHUE IKCIIEPUMEHTAIbHBIX 3a4a4 10 TeMe«Ba)kHel e Ki1accbl HEOPraHMYECKUX COETUHEHUID.

IMepunoanueckmnii 3axon u Ilepuonnueckas cucrema xumudeckux 3jieMeHToB /I. U. MenaesieeBa. Ctpoenue atoMoB. XuMu4eckas cBsizb. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUT

[lepBble MOMBITKU KJIACCU(PHUKAIIMNA XUMUYECKUX J1eMEHTOB. [IoHATHE 0 rpynmax CXOAHBIX JIEMEHTOB (LIETOYHbIE U IIETI0OYHO3EMENIbHbIE METAJUIbI, TaJIOTeHHBI,
MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEepHbIE OKCHIbI U TUIPOKCHIBI.



[Mepuoanueckwuii 3axoH. [lepuoanaeckas cucrtema xumudeckux nemeHToB Jl. . MenneneeBa. Kopotkonepuoanas u aymHHonepuoaHas popMmel [lepruoamueckoit
cuctembl xumuieckux aeMeHToB JI. 1. Menneneena. [leproast u rpynnel. @u3ndeckuii CMbICI MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYMIIBI JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTonsl. DnekTpoHbl. CTpOeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEepBbIX 20 XUMHUYECKUX 3JIeMeHTOB [lepruoandeckoit
cuctemsl [. . MenaeneeBa. XapakTepucTUKa XUMUUYECKOTO 3JIEMEHTA MO ero nojoxeHuto B [lepuogunueckoii cucrteme . . Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMUECKUX U HEMETAINIMYECKUX CBOMCTB 110 TPYMNIaM U EpUOAaM. 3HAUE€HUE
IIepnonnueckoro 3akoHa u Ilepuoanueckon CHCTEMbl XMMUYECKUX 3JIEMEHTOB Ul pa3BUTUA HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpayKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (oJsipHAasi U HENOJIIpHAsi) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBA3b.

Crenenb okuciieHns. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakMy. [Iponeccsl OKuciIeHns U BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYEeCKUM SKCIICPUMCHT. U3YUCHUC o6pasu0B BC€IICCTB MECTAJIJIOB U HEMETAJIJIOB, B3aHMOHeﬁCTBHe TUAPOKCHAA HMHKA C paCTBOpaMH KHUCJIOT U H_ICJ'IO‘ICI\/'I;
MMPOBCACHUC OIBITOB, NJUIFOCTPUPYIOMIUX ITPUMCPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKIU pa3JIOKCHUA, COGI[I/IHCHI/ISI).

MeknpeaMeTHbie CBSI3H

Peaﬂmaunﬂ MG)KHpCIIMCTHI)IX CB?IBGI\/JI HpI/I H3y‘I€HI/IH XUMHUHU B 8 KJI1acce OCYHIGCTBHSIGTCH qepe3 HCITIOJIB30BAHUEC KAK O6HII/IX GCTGCTBGHHO-HaquLIX HOHﬂTHﬁ, TaK U
HOHﬂTHﬁ, ABJIAOIINXCA CUCTCMHBIMU IJIA OTACJIIBHBIX HpeILMeTOB eCTGCTBeHHO-Hay‘-IHOFO IIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIN3, CUHTE3, KJIacCH(PHUKAIUs, IEPUOTTIHOCTh, HAOIIOICHHE, YKCTICPUMEHT,
MOJIETIMPOBAaHKE, U3MEPEHUE, MOJEIb, SIBJICHHE.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITU, U30TOIIbI, PaJIMOAKTUBHOCTH, MOJIEKYJIa, AIEKTPUUECKUH 3apsil, BEIIECTBO, TENIO, 00BbEM,
arperaTHoe COCTOAHHUE BCUIECTBA, a3, (1)I/I3I/I‘~IGCKI/IG BCJIMYNHBI, CANHUIIBI 1/13MepeH1/151, KOCMOC, IINIAaHECTHI, 3Bé3I[I>I, COJ’IHHG.

buonorus: ¢porocunres, apixanue, 6uocdepa.
['eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOTIAEMbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/I3yquI/Ie XHMHU B 8 KJlacce HaITpaBJICHO HA JOCTUKCHUC O6y‘laI-OH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX PE3YJIbTATOB OCBOCHUSA y‘-Ie6HOl"O
npeameTa.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOEHHS MPOTrPaMMbl OCHOBHOT'O 00I1I€r0 00pa30BaHusl JOCTUTAIOTCA B X0/1e 00yUeHUS! XUMUHU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHOM
nesrenbHoCTH OpraHu3anuy B COOTBETCTBUU € TPAJAUIIMOHHBIMU POCCUHCKUMH COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B 001IIeCTBE
NpaBUIaMU U HOPMaMHU MOBEIEHUS U CIOCOOCTBYIOT IPOIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMATU3AIMH 00yUaIOIUXCSl.

JInaHOCTHBIE pe3ybTaThl OTPakaloT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
IIaTproTHYeCcKOro BOCIMTAHUS
1) HEHHOCTHOTO OTHOIIEHHS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HaAyYHOMY HACIIEAMIO, IOHUMAHUs 3HAYCHUSI XUMUYECKOH HAYKHU B )KU3HH



COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM MH(OpMAIel 0 MepeOBbIX JOCTHKEHHUIX U OTKPHITUAX MUPOBOW U OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

I'pasxknanckoro BocnuTaHus

2) MpeACTaBJICHHS O COLMAIBHBIX HOPMaX M MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHUKAaTHBHON KOMIICTEHTHOCTH B OOILECTBEHHO OJIC3HOIA,
y4eOHO-HCCIIeJOBATENbCKOM, TBOPUYECKOM M PYTUX BUAX JEATEIbHOCTH; TOTOBHOCTH K pa3HO0Opa3HON COBMECTHOM AEATEILHOCTH MIPH BHIMOJIHEHUH YUEOHBIX,
[I03HABATENbHBIX 33/1a4, BBINOJIHEHUN XMMUYECKHX 3KCIIEPUMEHTOB, CO3/IJaHUH YUYE€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAaHUIO M B3aMMOIIOMOILU B IpOLiecce
3TOM y4eOHOMU JEATEIbHOCTH; TOTOBHOCTH OLICHUBAThH CBOE MOBEACHUE U MTOCTYNKH CBOMX TOBAPHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUs NOCIEACTBUN TOCTYIIKOB;

LleHHOCTH HAYYHOI0 NO3HAHUSA

3) MHPOBO33PEHYECKHUX IPEICTABICHUI O BEIECTBE U XUMHUYECKOW PEaKIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKU M COCTABIISIOLIAX OCHOBY
U1 IOHUMAaHUS CYLITHOCTH Hay4YHOH KapTUHBI MUpPa; IPEACTaBICHNUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs IPUPO/IbI, B3aUMOCBA3SIX YeJIOBEKa ¢ MPUPOAHON cpesioil,
O POJIM XMMUH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HAMIPABJICHHBIX HA ITOJIyYCHHE HOBBIX 3HAHHUHN 110 XUMHHU, HEOOXOIUMBIX ISl 00BSICHEHHSI HAOII0IaeMbIX IIPOLIECCOB U SIBJICHHIA;

5) no3HaBarenbHON, WHPOPMAIMOHHOW W YHTATENbCKOW KYJIBTYpbl, B TOM YHCIEC HABBIKOB CaMOCTOSTECIbHOW pabOTBl C y4YEOHBIMH TEKCTaMH, CHPABOYHOM
JUTEPaTypOil, AOCTYIHBIMH TEXHUYECKMMHU CPEACTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHU;

6) uHTepeca K OOYYCHUIO U MMO3HAHMIO, JTFOOO3HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOPa30BaHUIO, IIPOSKTHOW M UCCIICIOBATEIBCKON JCITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHS 00y4YeHHS B AajbHEHIIEM;

®opMupPOBaAHUA KYJIbTYPbI 310POBbSI

7) 0CO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha 370POBBIA 00pa3 jKU3HH, OCO3HAHMS MOCICACTBUH U HETPUATHS
BpPEIHBIX MPUBBIUEK (YMOTPEOJICHHUs] aJKOTOJsi, HAPKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIIOJCHHS TMpaBUJl O€30MACHOCTH MpU OOpaIICHHUH C XUMHYECKUMU
BEIIIECTBAMHU B OBITY M pEaIbHOM KU3HH,

Tpynosoro Bocnutanus
8) mHTepeca K NPaKTUYECKOMY M3yUeHHUIO podeccuil U Tpya pa3iInyHOro poja, YBOKCHUE K TPYLY U Pe3yJbTaTaM TPYIOBOU IESITEILHOCTH, B TOM YUCIIC HA OCHOBE

MPUMEHEHHS MPEIMETHBIX 3HaHUI 1O XMMHHU, OCO3HAHHOTO BBHIOOpA WHAWBUIYAIBHOW TPACKTOPUH MPOIOJDKCHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB W
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIENTHONH MPOpEeCCHOHATBHOMN JCATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUMN; TOTOBHOCTb
aIanTHPOBATHCS B MPOPECCHOHATIBHOM Ccpe/ie;

IKO0JIOTHYECKOT0 BOCIUTAHUSA

9) 3KOJOTMYECKH 11E7ECO00Pa3HOT0 OTHOIIEHHS K MPUPO/IE KaK HCTOUYHUKY KH3HH Ha 3eMiie, OCHOBE €€ CyIIECTBOBAHUS, TOHMMAaHUS [IEHHOCTH 3JI0POBOTO U
0e30macHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTH COOJTIOICHUS TTPABIII
0€30I1acHOTO MOBEJICHUS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIIHUSX, YTPOXKAIOIINX 37I0POBBIO M JKU3HH JIFOJICH;



10) cmocoOHOCTH MPUMEHSATH 3HAHUS, IOTy4aeMbIe IPU U3YUCHHH XUMHUH, JUIS PEIICHHS 3a1a4, CBSI3aHHBIX C OKPYKAIOICH PUPOIHON CPENOii, TOBBIILICHUS YPOBHSI
9KOJIOTUYECKOM KyJIbTYpbl, 0OCO3HAHUA INI00AIIBHOIO XapaKTepa SKOJIOTHYECKUX Mpo0IeM U IyTel UX PELIeHU s TOCPEICTBOM METOA0B XUMuH; 11) s3kosoruueckoro
MBIIIEHUSI, yMEHUS pyKOBOJCTBOBATHCSI UM B [TI03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMANIbHOM ITPaKTUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBIE 17151 POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIC TIOHATHS (3aKOH, TEOPHS, TPUHIIHIL, TUIIOTE3a,
¢axT, cuctema, mpoLecc, SKCIEPUMEHT U JIp.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTaX U MO3BOJISIOT HAa OCHOBE 3HAHUHN M3 3TUX
peIMeToB (OPMUPOBATH MIPEICTABICHUE O LIEJIOCTHOM Hay4YHOI KapTHHE MUPA, U YHUBEpCAIbHbIE Y4eOHbIe NeHCTBUS (I03HAaBaTeIbHbIe, KOMMYHUKATUBHBIE,
PEryJISTUBHBIE), KOTOPbIE 00ecrednBaoT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM NesSTEIbHOCTH.

MeTaHpeI{MeTHHe pe3yJIbTaTbl OCBOCHUA 06paSOBaTeJ'IBHOI7I IporpaMmsal 110 XUMHUH OTPAKAOT OBJIAAICHUC YHHUBCPCAJIbHBIMU ITIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM
YHUCIIC:

ba3oBbIMM JIOrHYEeCKUMHU I[eﬁCTBﬂﬂMH

1) YMCHHUEM HCIIOJIE30BATh HpI/IéMH JIOTHYCCKOI'0O MBIINIJICHUS ITPHU OCBOCHUHA 3HAHUU: PaCKpPbIBATh CMBICII XUMHUYCCKUX MOHSITHHI (BBII[GJ'ISITB HX XapaKTCPHLIC
IMPpU3HAKH, YCTAHABJIMBATH B3AUMOCBSA3b C IPYTUMU HOHHTI/IHMI/I), HCIIOJIB30BAaTh ITIOHATHUA I 00BACHEHUS OTACJIBbHBIX (baKTOB n ﬂBHeHHfI; BLI6I/IpaTB OCHOBAaHUA U
KpUTCPHUHU OJIA KJIaCCI/I(i)I/IKaL[I/II/I XUMHNYCCKHX BCIICCTB U XUMHNYCCKHX peaKHI/Iﬁ; YCTaHaBJIMBATb NPUINHHOCIICACTBECHHBIC CBA3H MCIKIY 00BEeKTaMHU HU3YyUCHUA; CTPOUTDH
JIOTUYCCKHUE PACCYIKICHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/IPI); JCJIaTh BBIBOJbI M 3aKJIFOYCHU A,

2) YMCHUEM ITPUMCHSATDH B IIPOUCCCC MMO3HAHUS ITOHATHSA (HpeI[MeTHBIe u MeTaHpeI[MeTHBIe), CHUMBOJIMYCCKHUC (3HaKOBBIe) MOZCIIN, UCIIOJIb3YEMBIC B XUMHUH,
HpeO6pa3OBLIBaTB HIUPOKO NMPUMCHACMBIC B XUMUHU MOJCJIIbHBIC ITPECACTABICHUSA — XUMHYECKHH 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKas Q)opMyna " YPABHCHUC
XUMHYECKOH pCaKkii — IpH PCUICHUU y‘-Ie6HO'HO3HaBaTeJ'ILHHX 3agay, € y‘léTOM 9TUX MOJICIIbHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ BBIABJIATH U XapaKTCPU30BATh CYHICCTBCHHLIC
IMPU3HAKH U3Yy4aCMbIX 00BEKTOB— XUMHYECKHUX BC€IICCTB U XUMHNYCCKHUX peaKL{Hﬁ; BBISABIIATH 06H_II/IC 3aKOHOMCPHOCTH, ITPUIUHHOCJIICACTBCHHBIC CBA3U U IPOTUBOPCUUA
B U3Yy4YacMBIX IIPOLECCAX U ABJICHUAX, MIPEAJIAraTb KPUTCPUU IJIA BBIABICHUA 3TUX SaKOHOMepHOCTeﬁ )51 HpOTHBOpC‘-IHﬁ; CaMOCTOATCIIbHO BBI6I/IpaTL CIoco0 peuieHu-d
yqe6H0171 3agadu (CpaBHI/IBaTL HECKOJIBKO BAPHAHTOB PCIICHUA, BBI6I/IpaTB HanOoJee MOAXOOSIIUN C y‘léTOM CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

ba3oBbIMHU HcCI€10BATENLCKUMH JelCTBUSIMH

3) YMEHUEM HCII0JIB30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUA, 4 TAKKC B KAYECTBEC OCHOBBI JJIA q)OpMI/IpOBaHI/IH TUIIOTESBI IO IMTPOBEPKE
IMPaBHUJIbHOCTU BBICKA3bIBAEMBIX CY)KHGHHﬁ;

4) npuoOpeTeHrE OIbITA 110 MIAHKPOBAHUIO, OPTaHU3AIMK U MPOBEACHHUIO YUCHHUECKUX IKCIICPUMEHTOB: YMEHHE HAOIIOAAaTh 3a XOJI0M MPOIECCa, CAMOCTOSATEIHLHO
MIPOTHO3UPOBATH €r0 PE3yIbTaT, POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI IO Pe3yJbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUYET O TIPOJICITAHHOU
pabore;

Pa6oroii ¢ ungopmanueit
5) yMeHHeM BbIOUpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHOOPMALIMIO PA3IMIHBIX BUOB M (HOPM MPEACTABICHHUS, MTOJy4aeMYI0 U3 Pa3HbIX HCTOUHHKOB



(Hay4HO-TIOMYJISIpHAS JIUTEPATypa XUMHUUYECKOTO COJIePKAHNUs, CIIPABOYHbIE TOCOOUS, pecypchl IHTepHEeTa); KpUTHYECKH OLICHUBAThH MPOTUBOPEUHUBYIO U
HEI0OCTOBEPHYIO HH(OPMAIIHIO;

6) YMCHUCM IMMPUMCHATH PA3JIMIHBIC MCTOJAbI U 3aIIPOCHI IPHU ITOUCKE U 0T60pe I/IH(I)OpMaI_II/II/I 1 COOTBCTCTBYIOIUX NAHHBIX, HGOGXOI[I/IMBIX JJIA BBIIIOJTHCHU A y‘-Ie6HbIX
U I1I03HABAaTCJIbHBIX 3a1a4 OHpCI[eJIéHHOFO THUIIA, HpI/IO6peTCHI/IC OIIBITA B 00JIACTH MCIIOIL30BaHUSA I/IH(i)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHbIX TGXHOHOFHﬁ, OBJIaJICHUC
KYJIbTYpOW aKTUBHOT'O MCIIOJIb30BAaHHSI PA3IMYHBIX TOUCKOBBIX CUCTEM; CAMOCTOSATEIBHO BEIOUPATh ONTUMANIBHYIO (hOpMY MTpeACTaBIeHUS WHPOPMAIIH U
WUTIOCTPUPOBATH peIIaeMble 3a/1a4i HECTIOKHBIMU CXEeMaMH, TuarpaMMaMu, IpyruMu popMaMu Tpapuk 1 ©X KOMOMHAIUAMU;

7) YMCHUCM HCIIOJIb30BATh U aHAJIM3UPOBATHL B IIPOLIECCE y‘-Ie6H0ﬁ u HCCJIGI[OBﬁTGJIbCKOﬁ ACATCIIbHOCTH I/IHq)OpMaLII/IIO O BJIMSIHHUU MMPOMBIIIJICHHOCTH, CCJIILCKOI'O
X0341CTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIeH IPUPOIHON Cpelibl;

YHI/IBepcaJIbHLIMI/I KOMMYHHUKATUBHBIMHA HeﬁCTBHHMH

8) yMmeHueM 3a7aBaTh BOIPOCH (B XOJI€ AUAIOra W/UIIK TUCKYCCHH) O CYIIECTBY 00CYKaaeMoil TeMbl, (HOPMYJIUPOBATh CBOU MPEJIOKECHUS OTHOCUTEIILHO
BBITIOJIHCHUS TIPEJITIOKEHHON 3a/1a4u;
9) mpuoOpeTeHHE OMbBITA MPE3CHTAIIMN PE3YJIbTATOB BHIOIHEHHS XUMUYECKOT0 IKCIIepUMEHTa (JTabopaToOpHOro OIbITa, JA00PATOPHOM PabOTHI IO UCCIICIOBAHHIO

CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU [MO3HABATEIBHOM U MCCIICI0BATEILCKON ACATSILHOCTH P PEIICHUH BO3HUKAIOIIUX MTPOOIEM Ha OCHOBE
yuéTa O0IIMX UHTEPECOB U COTJIACOBaHUs MO3UIUH (00CyXKIeHUs, 0OMEH MHEHHSIMH, «MO3TOBbIE IITYPMbI», KOOPJIMHAIUS COBMECTHBIX ACHCTBUIA, OTIpeieTICHUE
KpUTEPUEB I10 OLIEHKE Ka4yecTBa BBIIIOJIHEHHOU paboThI U JIp.);

YHuBepcaabHBIMHU PeryJassTHBHBIMHY 1€ CTBUSIMU

11) yMeHHEM CaMOCTOSITEIBHO ONMPEACIIATh IENU IS TEeNbHOCTH, TNITAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBAThH U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NEesITeTbHOCTD, BRIOUpaTh Hanbosee 3 (HEeKTUBHBIE CTIOCOOBI pelIeHUsT yUeOHBIX U MO3HABATENIBHBIX 3371a4, CAMOCTOSITEIHHO COCTABIISTh UM KOPPEKTUPOBATH
MPEIJIOKEHHBIN aNTOPUTM JIEHCTBUIN TIPU BBHITIOTHEHUH 33/IaHUN C YYETOM MOTyUEHHUsI HOBBIX 3HAHHUM 00 M3y4aeMbIX 00bEKTaxX — BEIIECTBAX M PEaKIIUsX; OLIEHUBATh
COOTBETCTBHE MOJYYEHHOT'O Pe3yJIbTaTa 3asiBJICHHOU LIEIH;

12) yMeHHEeM UCIOB30BATh M AaHATM3UPOBATh KOHTEKCTHI, TIPE/TaraeMble B YCIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJBbTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB 110 OCBOCHHUIO 0053aTEILHOIO COJIEP KaHuUsl, YCTAHOBJIEHHOTO IaHHOU PUMEPHO paboyeil mporpaMMoii, BbIIEISIOT: OCBOCHHBIE
00y4aroIuMUCs HayyHbIe 3HAHHSI, YMEHUS U CLIOCOOBI ACUCTBUH, cenuduyeckue A NpeAMETHON 001acTH « XUMHUA», BUJBI IEATEIIEHOCTH O MOJTYYEHHUIO HOBOTO
3HaHUs, €r0 UHTEPIPETALUH, TPEoOPa30BAHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIHX.

[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y O0YHAIOIIMXCS CIEAYIOIINX YMEHHIA:

1) PpackKkpovleamsb CMblCl OCHOBHBIX XUMHYCCKUX TOHSTHM: aTOM, MOJICKYJIA, XUMHYISCKHI OJIEMCHT, IMTPOCTOC BEUIECTBO, CIIOKHOC BEIIECTBO, CMCCh (OJIHOpOJIHaSI n
HCO,Z[HOpOI[HaSI), BAJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAs U MOJICKYJIIpHAas MaccCa, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAd MacCa, MaCCoBas JOJII XUMHUYICCKOTO

AJIeMEHTa B COCTMHEHHUH, MOJISIPHBIA 00bEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEIHHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast PEaKIns, KiacCuDuKaIus



pEaKIuii: peakIiy COSAUHEHHUS, PeaKIIMK PA3I0KECHIS, PEAKIIUU 3aMEIICHHUs, PEaKIINH 0OMEHA, YK30- ¥ SHJOTEPMHUYECKHE PEAKIUH; TEIUIOBOM AP (HEKT peakiuu; sSapo
aToMa, 2JIEKTPOHHBIH CI0i aToMa, aTOMHasi OpOUTallb, paIuyC aTOMa, XMMHUYECKas CBA3b, MOJISIpHAS U HEMOJspHAsl KOBaJICHTHAs CBA3b, HIOHHAS CBA3b, HOH, KATHOH,
aHWOH, PacTBOP, MAacCOBasl J10Jis BELIECTBA (IIPOLIEHTHAs! KOHLIEHTpaLusl) B paCTBOPE;

2) unnoCmpupo8ams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSATh STH HOHSTHUS P ONMCAHUY BEIIECTB U MX MPEBPAIICHUII;

3) ucnonv306amv XUMUYECKYIO CHMBOJIUKY JJIsl COCTaBIICHUST ()OPMYJT BELIECTB M YPaBHEHHI XUMHUYECKUX PEAKIIUIA;

4) onpedensimb BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTEIIEHb OKUCIICHUS JICMEHTOB B OMHAPHBIX COCAMHEHUSX; TPUHAICKHOCTD BEIIECTB K
ornpeaenEHHOMY KJIaccy COSAMHEHHM 10 popMyliaM; B XUMUYECKON CBS3H (KOBAJCHTHAS U MOHHAS) B HECOPTaHUYECKUX COCTUHEHUSX;

5) packpwieame cmoicn Tlepuonudeckoro 3akona [I. M. MenzesneeBa: 1eMOHCTPUPOBATh MOHUMAHHE EPHOANICSCKON 3aBUCUMOCTH CBOWCTB XMMUYECKHX 3JIEMEHTOB
OT ux nonoxenus B [lepuoaudeckoi cuctemMe; 3aKOHOB COXPaHEHMsI MACChI BELLIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOIaJIpo;
OIMCHIBATh M XapaKTepu30BaTh TabauuHyto hopmy Ilepuonnyeckoil cucTeMbl XUMHUECKHUX 3JIEMEHTOB: pa3INyaTh MOHITUS «TJaBHAs NOArpynna (A-rpynmna)» u
«mmoboyHas nmoarpymma (b- rpymnmna)», Majibie 1 OOJBIIHE IePUOIbI; COOTHOCHTH 0003HAYCHHSI, KOTOPhIC NMEOTCs B Tabymie «llepronnyeckast CHCTeMa XMMHYECKHX
sanemenToB /. 1. MeHnzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siipa, 0011Iee YUCIIO FIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CII0SM);

6) kraccuguyuposames XUMHUYECKUE FTIEMEHTBI; HCOPTrAaHUYECKUE BEIECTBA; XUMHUYCCKHE PEaKIMu (110 YUCITy U COCTABY yYaCTBYIOIIMX B PEAKIIUH BEIIECTB, 110
TerIoBoMY 3 (heKTy);

7) xapaxmepuzoeams (onuceléanms) 0OIIHEe XUMHUUYSCKAE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMUCAHNE TPUMEPAMH MOJICKYJIIPHBIX YPaBHCHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

8) mpoenoszuposams CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KQUECTBEHHOT'O COCTAaBa; BO3MOXKHOCTH MPOTEKAHMsI XMMUUECKHUX MPEBPALICHUI B Pa3THUHBIX
yCIIOBUSIX;

9) ebluuCHAMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYEO MAcChl BEIIECTB; MAaCCOBYIO IO XUMUYIECKOTO AJIEMEHTA 10 (POPMYJIe COSAMHEHHS; MACCOBYIO JIOITIO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

10) npumernsimo OCHOBHBIE OTIEPALIUH MBICIIUTEIBHOM ACATSILHOCTH — aHAJIU3 U CHHTE3, CpPaBHEHUE, 0000IICHHE, CHCTEMATH3AIHIO, KITaCCH(DUKAIIHIO, BHISIBICHHE
MIPUYUHHO-CJIEICTBEHHBIX CBS3eH — sl U3yUEHUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIHii; €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAONI0/ICHNEe, U3MEPEHUE,
MOJICJIUPOBAHUE, IKCTIEPUMEHT (PEeasIbHBIA U MBICIICHHBIN );

11) credosams TipaBUIIaM MOJIb30BaHUSI XUMHUECKOW TIOCYI0H U JIAOOPATOPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBUIIaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB TI0 MOTYYEHUIO U COOMPAHHIO Ta3000pa3HbBIX BEMIECTB (BOIOPOa M KUCIOPOa), MPUTOTOBICHUIO
PacTBOPOB € ONpPeNEIEHHON MAacCOBOM /10J1€i paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U IPOBOJUTH XUMUYECKHE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PACTBOPOB
IEJI0OYEH M KUCTIOT C TIOMOIIBIO HHIANKATOPOB (JTakMyc, heHoN(TaIenH, METUIIOPAHXK U Ip. ).



TEMATHYECKOE INTAHUPOBAHMUE

[IPUMEHEHUE;
Cob6upats npubop AJs NOTyUEHHUS

BOIOPOJA; Hcnonbp30BaTh XUMHYECKYIO

Ne KoJsinyecTBo 4acoB ara Buabl 1esiTeJIbHOCTH Bunsbl, JJIeKTPOHHbIE
T/ HaumeHoBaHue pa3aeiion WayueHHs bopMbI (wnbpoBbIe)
BCer
W TeM IPOrPAMMbI Cer [KOHTPOJIb MIPaAKTH4Ye P p
0 |HBIE cKHhe KOHTPOJIA OﬁpaSOBaTeJILHbIe
Pasznen 1. IlepBoHayaibHble XMMHYECKHE IIOHATHSA
L1 Xumus — saxnas > 0 2 PackpbiBaTh CMBICIT H3Y4aEMBbIX OHATHH; [IpaxTrdeckas WWW. chemistry.ssu.
o01acTh pabora; sama ra.ru
Bemecrsa » .
1.2.|bein 1 XHMHYecKHe |10 1 1 Paznuyarh Qusnueckre u XUMHYECKHe Y CTHBII WWw. chemistry.ssu.
peaKuuu SIBIICHHS, OOBSICHATB MX CYIIHOCTh C TOUYKH  |OTIPOC; sama ra.ru
3pEHUsI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS,
HToro no pazueny 20
Paznen 2. BaxkHelilue npeacTaBuTe I HEOPraHMYeCKHUX BelllecTB
2.1. 5 [0 . o .
Bo3ayx. Kuciopon. 1 PacKphIBaTh CMBIC] H3y4aeMbIX MOHATHI 1 Y CTHBIN OCHOBBI XUMHH!
[lonsiTue 00 oKCHaAAX IPHMEHSTb STH HOHSATHS [P ONMHCAHHUH OTIPOC; BJIGKTpOHHLzII;'I y4cOHHK..
CBOMCTB BEIIECTB M X IPEBPAIICHUIA; [TuceMenHBIHA [WWW. chemistry. ssu.
XapakTepu30BaTh (ONMHUCHIBATh) COCTAB KOHTPOJIb, sama ra.ru
BO3/1yXa, PU3NUYECKHE U XUMHUECKHE [IpaxTnyecKas
CBOMCTBA KHCJIOPO/Ia, CIOCOOBI €T0 pabota;
[10JTy4€HUs], IPUMEHEHUE U 3HAUYECHUE B
[IPUPOJIE U )KU3HU YEJIOBEKA;
2.2. Bonopox. 5 0 1 PackppIBaTh CMBICI U3y4aE€MbIX OHITUM U |Y CTHBIN school-
IloHsiTHE 0 KHCIOTAX H [PUMCHATE 3TH NOHATHA X ONHCAHHH OIIpOC; collection.edu.ru/collectio
COJIAX CBOMCTB BEILIECTB M UX IIPEBPAILCHHUI]; [IcbMeHHBIN  |n/chemistry
XapakTepu30BaTh (OMHUCHIBATH) (PU3NUYECKUE [KOHTPOJIb;
1 XUMHYECKHE CBOMCTBA [IpakTueckas
BOJIOPO/1a, CIOCOOBI €ro MOJTy4eHus, pabora;




2.3. KonuuecTBeHHbIe 4 PacKpBIBATh CMBICIT H3y4aeMbIX MOHATUNH U |V eTHbIH wWww. chemistry.ssu.
OTHOIUIEHUS B XMMHHU [IPUMCHATH 3THU OHATHS, @ TAKKEC OIpOC; Ssama ra.ru
M3YYCHHBIC 3aKOHBI M1 TCOPUU A1 pelicHUA [[[uchbMEeHHBIH
pacuéTHBIX 3a7a4; KOHTPOJIb,
BBIUUCIIATE MOJISIPHYIO Maccy BEIECTB;
KOJINYECTBO BEUIECTBA, 00BEM raza, Maccy
BCIIICCTBA,
2.4. Boa. PacTBopbl. o PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH U Y cTHbl school-
IMoHsiTHE 00 OCHOBAHHUSAX [IPUMEHSTH STH [OHSTHS IPH OIMCAHHH OIIpOC, _ [collection.edu.ru/collectio
CBOMCTB BEILECTB M UX MPEBPAIICHHIA; [InceMEeHHBII n/chemistry
XapakTepu3oBarh pu3nvecKre u KOHTPOIIB,
XUMHYECKHE CBOKMCTBA BOJIbI, €€ POJIb KaK lIpakTueckas
PacTBOPUTEIIS B IPUPOIHBIX MTPOIIECCaX; pabota;
CoCTaBJIsATh YPAaBHCHUSI XUMUYECKUX
PEaKIMii C y4acTHEM BOJIbI,
OOBACHATH CYIIHOCTH 3KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C 3arpsI3HEHHEM
2:5-|0cHOBHDIE KITACCHI 11 Knaccuuuuposats n3ydaembie Bemectsa | CTHBIA Www. chemistry. ssu.
HEOPraHH4YeCKuX 110 COCTaBy M CBOWCTBaM; Ompoc, 3 Sama ra.ru
COeMHeH Ui CocTaBasTh hOPMYITBI OKCH/IOB, KHCTOT, || [ACPMEHHBIH
OCHOBAHMI, COJIeN W HA3BIBATh X 110 KOHTPOJIb,
METyHAPOIHOH HOMEHKIATYPE; llpaxrirdeckas
[IporHO3upoOBaTh CBOMCTBA BEIIECTB Ha pabota;
OCHOBE OOIIMX XUMUYECKUX CBOMCTB
M3yYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS
COCTaBJISTh MOJICKYJIIPHBIC YPABHCHHS
peakyil, HWIUTIOCTPUPYIOIIHAX
XUMHUYECKHE CBONCTBA U CIIOCOOBI
MOJTYYCHHUS BEIIECTB U3YUYCHHBIX
.
Wroro no pazneny 30

Paszpnen 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema




3.1.

[lepuoauyeckuii 3aK0H U
[lepuoauyeckas cucrema
XHMHUYECKHUX 3JIEMEHTOB
JI. 1. MenaesieeBa.
CTpoeHue aToma

PackpbIBaTh CMBICIT IEPUOAMYECKOTO
3akoHa; [[oHMMaTh CyIecTBOBaHME
[EPHOINICCKON 3aBUCUMOCTH CBOMCTB
XUMUYCCKHX 3JICMEHTOB (M3MCHEHUE
paJInyCoOB aTOMOB U
DIIEKTPOOTPHUIIATETIFHOCTH ) ¥ UX COSAMHCHHIMA
OT IMOJIOKCHHSI B TIEPHUOIUICCKON CUCTEME U
CTPOCHUS aTOMa;

Y CTaHABJIMBATh CBS3b MEKIY MOJIOKCHUEM
HIIEMEHTA B TICPUOUYECKON CUCTEME U
CTPOSHHUEM ero aToma (COCTaB U 3apsif spa,
o0111ee YUCII0

DIICKTPOHOB U PACIIPEICTICHUE UX TI0
HIICKTPOHHBIM CJIOSM);

[TporHo3upoBaTh XapakTep U3MEHEHUS
CBOMCTB DJIEMEHTOB M UX COEIUHEHUH I10

'Y cTHBIHM
0IpOC;
IIncEMEeHHBIN
KOHTPOJIb;

wWww. chemistry.ssu.
sama ra.ru

3.2

‘XuMnueckas CBA3b.

OKHCINTEIBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUI;
OrnpenensaTh BUJ XUMHUUECKOU CBSI3U B
COC/IMHEHHUH;

OnpenensTh CTeNeHb OKUCACHUS
XMMUYECKOI'0 3JIEMEHTa 110 opMyJie ero
COCIMHEHUS;

OnpenensTh 3IEMEHT (BEIIeCTBO) —
OKUCJIMTENb U SJIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIb;

OOBSCHATH CYITHOCTH IMPOIIECCOB OKUCITEHUS
1 BOCCTAHOBJICHMUS;

CoCTaBIISTh JEKTPOHHBIN OanaHc ¢ y4éToM
YICJIa OTAAHHBIX U IPUHATHIX JIEKTPOHOB;
CocCTaBiATh YpaBHEHHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOW PEAKIINH;

M cnosb30BaTh NPHU BHINOJIHEHUH
YUeOHBIX 32/IaHUI TEeKCThl y4eOHHNKA,

CIIPAaBOYHBIC MAaTCPUAIIBI (nepno;lnqecxyro

Y cTHBIN
0IpoC;
IInceEMeHHBIN
KOHTPOJIb;

Www. chemistry.ssu.
sama ra.ru




Wtoro no pazgeny:
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Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO
JACOB I10
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INOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosmmmuyecTBo yacoB Mara udyyenuss  |Buasl, popmbl OO0opynoBanne neHTpa

n/n KOHTPOJIA «Touka pocra»
BCEI0 |KOHTPO [MPAKTH

JIBHBIC |[YC€CKHC

1. [Ipenmer xumuu. Ponp 1 'Y CTHBIIN ONpoc;
XUMUH B )KU3HU YEJIOBEKA.

2. MeTto1bl u3yueHus xumuu |1 'Y CTHBIN OIIPOC; JlaTyuk TeMiiepaTypbl
(TepMOMIapHBIii), JATYUK
TEMIIEpaTyphl IUIATHHOBBIN

3 ATrpEraTHble COCTOSHUS 1 'Y CTHBIN JlaTyrk TeMIeparypel
BCIICCTB (TepMoOIIapHbIii)
onnoc-
4 IIpakTuyeckas padora 1 1 [IpakTuyeckas pabdora; |/laTuuk Temmeparypsl
J-];r;-’éé ggfgggg;mo ¢ (TepMoOIIapHbIii)
5 IIpakTnyeckas pabora [IpakTHyeckas paboTa;
' Ne2 «HaOmroaenue 3a 1 1

I[aT‘-II/IK SJICKTPOIIPOBOAHOCTH,

ropsIIEl CBEYON» N
1 (POBOH MUKPOCKOII

6 Du3nYECKUe SBICHUS B 1 Y CTHBII [latunk pH

XUMUN
0IIPOC;

7 [IpakTuyeckas padora 1 1 [IpakTiueckas pabora;
Ne3. AHanu3 MOYBHI.

g ATOMHO-MOJIEKYJISIPHOE 1 VerHpii onpoc;
yueHrne. XUMUYECKUe
DIIEMEHTBI

9 3HaK1 XUMUYECKHUX .

: 1 YcTHBIN o1poc;

10. DIIEMEHTOB.

[lepnonnueckas Tabmuia 1 VY CTHBII 0Ipoc;

J[.11. MennaeneeBa

11. Xumuaeckue GopMyJIbl 1 VcrHBIH ompoc;




12. 1 VYcrHei onpoc;
13. BastentHocTh 1 VcrHsiii onpoc;
14.
1 YcTHBIM onpoc;
15. XVMMHUYECKUE PEAKLINH. 1 YeTHbIi ompoc; JlaT4uk TeMieparypbl
[1JIJATUHOBBIN
16 XMMHUYECKUE YpaBHEHUS. 1 Yernsiit onpoc; Becbl 271EKTPOHHBIE
. 9
17.
1 YcTHbIA 0npoc;
18. TUIBI XUMUUYECKUX 1 YeTHbiif onpoc; [TpuGop 115t ONBITOB C
19 peakiui. Peakuyun DIIEKTPUYECKUM TOKOM
pa3I0KeHusl.
1
20. [ToBTOpenue u 06001EeHNE 1 Y CTHBIH 0O1poc;
remel. [logroroska
21 Konrposbnas padora Nel KonTtpomnbHas pabora
29 Bo3ayx u ero cocras. 1 YeTHbIif ompoc; [Tpubop nnist onpeneneHus
cocTaBa BO3yXa
23. Kucnopog. 1 YcTHBIM onpoc;
24 . 0
ggil}(g;;;cel(i% 2316)(;;?{ ?’f. [pakTiyeckas paGoTa; [Tpubop 11st mOTy4eHHs ra30B
2
DACIIO3HABAHKE KMCIODO/IA.
Y CTHBIN 01Ipoc;
OKCHIEL
25. 1 YcTHbI# onpoc;




Bonopon.

26. VYcrHbli onpoc;
27 [IpakTnueckas padora Ne 5. [IpakTnueckas padora; ([Ipubop /it moTydeHHsI ra30B
[Tonydenue, cobnpanue u
pacro3HaBaHUE BOJIOPO/IA.
KrucnoTer .
28 YcTHBIM onpoc;
29 Comu VeTHBIH ompoc;
30 KonuyecTB BemecTna. YeTHblit 0npoc;
31
VYerHbII 0npoc;
32 MoutsipHBIH 00BEM Ta30B. VeTHbii 0mpoc;
3akoH ABOTraapo
33 Pemenne 3agay c
HCITOJIb30BaHUEM TTOHSATHI .
34 «KOJINYECTBO BELECTBAY, [TnchMeHHbIH KOHTPOIE;
«MOJIIpHAsT Maccay,
«MOJIAPHBIN 00BEMY, [IMCEMEHHBIN xowrroms-——r
Boga. OcHoBanus. .
35 g VYcTHBI onpoc;
36 PacTBopsl. Maccosast noi YcTHBII 0TIpOC; JlaTuuk TeMIiepaTypbl
PacCTBOPEHHOTO BEIIECTBA. ITATHHOBLI
37 I[IpakTnyeckas padora [TpakTuueckas pabora;
Ne6. [Ipurorosnenue
[PacCTBOPOB COJIEH C UX
3aJITaHHOM MacCOBOM JOJIEH.
38 O06o0meHue u

cUCTEMATU3aIUA 3HAHUH I10
reMme «Baxneiimue
MpeaCTaBUTCIN
HEOPTaHWYECKHX BEIIECTB.
KonnuecTBeHHBIE
OTHOIIIEHUS B XUMUI)

Y CTHBIH OIIpOC;




39 KonTpoabHnas padora KonTponenas padora
Ne2.
«Baxueimue
MpeICTABUTENN
HEOPraHUYECKUX BELIECTB.
KonnuecTBeHHbIE
OTHOILICHUS B XUMHU)
OKCHJIBL, UX KiIacCUDUKAIHsI 1 N
40 AR, U(b . VYeTHBI onpoc;
1 XUMHYCCKHE CBOHCTBA.
OcHOBaHHMS, UX 1 JlaTuuk pH
41 ’ i : p
KITaccupuKaIus u Yernii onpoc;
42 XHUMHYIECKHE CBOMCTBA. 1 j Tatuuk pH
YcTHBIN OIpoC;
Kucnotsl, ux 1 Jlatunk pH
43 ’ i . p
kaaccuuKanus u YcTHsli onpoc;
44 XHMHYECKUE CBOMCTBA. 1 -
45 YcTHBIM onpoc;
1 VYerHbII 0npoc;
Coun, ux KJ1accupuKams .
16 ’ dpv 1 1 Y CTHBIN 0IIpoc;
1 XUMHAYECKHE CBOMCTRA.
47 1 Y CTHBIN 0IIpoc; [{udpoBoii MUKpOCKOIT
[ 'eHeTHUECKast CBSI3b MEX N
48 ay) 1 VCTHBIH 0Mpoc;
KJlaccamu
49 I[IpakTHuyeckas padora Ne7. 1 [pakTHueckas paboTa;
Pemnenue
DKCICPUMCHTAJIIbHBIX 3a1a4.
50 O600menue n 1 Y cTHBII onpoc;
cHCTEeMaTH3aIUsl 3HAHUH 110
51 Koutpoabhast paGora Ne3. 1 KontposbHas padota
«OCHOBHbBIE KJTaCChI
HEOPraHUYECKUX
COCAMHEHUIN
52 EcrecTBEHHbBIE CEMEICTBa 1 v . .
XUMHWYCCKHUX JICMCHTOB. CTHBIN OHpOC’
OTkpbiTHE MeHieneeBbIM 1 o
o3 NEPUOAUYECKOr0 3aKOHA. YeTnbIi OHpoc,
(OCHOBHBIEC CBEJICHHS O .
54 A 1 YceTHBIN onpoc;

CTPOCHUHU aTOMOB




CTpoeHHE IJIEKTPOHHBIX o

55 P P 1 VYcrHbli onpoc;
000/104YEK aTOMOB
[lepnoanueckuii 3axoH .M. o

56 proa A 1 YcTHBI# ompoc;
MCHHGHCCB&. U CTDOCHUEC
XapakTeprucTHKa 1 VeTHBIH OPOC:

S7 XHUMHAYECKOI'0 3JICMEHTA HA poc;

58 OCHOBAHHH €r0 MOJOXKEHUs| 1 V eTHBLH OIDOC:
B [IEPUOANYECKON CHCTEME. poc,
SnaueHue [lepnogndeckoro| 1 o

59 o VY CTHBIH 0mpoc;
3axoHa u [leproanueckoi poc,
MoHHAas XUMHUUYECKAs! CBSI3b. o

60 1 YcTHBIH omnpoc;
KoBasleHTHAs XUMUYECKas .

61 1 VYeTHBIi onpoc;
CBA3b
KoBaneHTHast HemoasIpHas 1 o

62 P 1 VYeTHBIi onpoc;
IIOJIADHAA CBA3b
MeTammueckass XuMuuecKast o

63 1 YcTHBI onpoc;
CBA3b.

TCIICHb OKU HUS. 1%

64 Crenens okucre 1 VYeTHBIi onpoc;
Pemenne ynpaxHEeHHH 110 .

65 ynip 1 YcTHBII 01IpOC;
reMe «CTeleHb OKUCICHUA
OKHUCIUTENILHO- o

66 1 VYerHbII 0npoc;
BOCCTAaHOBHUTEIILHEIE

67 peaKiuu. 1

68 O6o001eHne 1 Y CTHBIH onpoc; JlaTunk TeMIeparypsl

CHCTEMAaTH3alMs 10 TEMaM:
«Ilepuoguueckuil 3aK0H U
[lepnonnueckas cucrema
XHMHYSCKHX 3JICMEHTOB
(IT3 u [ICXD2) ..
MeHeneeBa U CTPOEHUE
aToMa» U « XHMHUYECKas
cBs13b. OKHCIUTEIBHO-
BOCCTAHOBUTECIIbHEIC
peakLnm»

[TaTUHOBBIN, aTYMK
TeMIepaTypbl TEpMONapHBIN




69

KonTpoabHasi padora Ne4
«lIeproauyecknii 3aK0H U
[Iepnonnueckas cucrema
XMMHUUECKHUX 3JIEMEHTOB
(I3 u IICX9) A.N.
MenneneesBa 1 CTpOeHUE
aTOMa» U « XUMUYecKast
cBsA3b. OKUCIINTEIBHO-
BOCCTAHOBUTEJILHBIE
peakuum»

—

KontpospHas padota

70

Y CTHBIN OIPOC;




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIMOHEPHOE OOIIECTBO
«3narensctBo«lIpocBeiienney;
BBenure cBoil BapuaHr:

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O. C.T'abpuensan. Xumus. [Ipumepnsie padoune nporpammsl. [lpeamernas nunust O.C.I'abpuensina,
N.T".OcroymoBa, C.A.CrnagkoBa. 8 - 9 kiacchl: yued.mocodue st 001eo0pa3oBar. opraHu3anm/
O.C.T'abpuensn, C.A.Cnagkos.- 2-¢ uza.-M.:I1pocsemenue, 2020.
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