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MNOACHUTEJIBHAA3SAIINCKA

Pabouas mporpamma 1mo XuMuH Jyist 00y4arImuxcs 8 KJIacCOB COCTaBlieHa Ha ocHOBe TpeboBaHuUit
Kpe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus, IpeCcTaBlIeHHBIX B DeiepaibHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO
o0uieroo0pa3oBanusi, ¢ y4€TOM pacnpeaeEHHBIX M0 KilaccaM MpoBepseMbIX TpeOOBaHUIl K pe3yibTaTaM
OCBOEHHUSIOCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00OIIEro 00pa3oBaHUsI U AJIEMEHTOB
COJIep>KaHus, IPE/ICTABICHHBIX B Y HUBEPCAILHOM KOJU(UKATOPE 10 XUMUH, a TAKKE HA OCHOBE
[TpumepHOIi MPOrpaMMBIBOCIIUTAHUS 00YUYAOIIUXCSI IPU OTYYEHHH OCHOBHOT'O 00IIero 00pa3oBaHus U C
y4ETOM
KonuenmuunpernoaaBanusty1e0HOronpeMeTa« X uMusi»Bo0Opa3oBaTebHbIXOpraHu3ausx Poccuiickoit
®denepanyy, pealn3yoUuX OCHOBHbIE 00111€00pa3oBaTenbHble porpammsl (yTB. Penennem
KomnernmuMunnpocseuenusiPoccun, nporokonor03.12.2019NIIK-4BH).

OBHIAAXAPAKTEPUCTUKAYUYEBHOI'OIIPEIMETA «XUMMU D>

Brmang ydeOHOro mpemmera «XuMHUS» B JOCTIDKEHHE IIeJied OCHOBHOTO 00mero oopa3zoBaHUs
00yCIIOBJICHBO MHOTOM 3HAUE€HUEM XHWMHUYECKOM HayKHM B IMO3HAHWU 3aKOHOB MPUPOABI, B Pa3BUTUHU
MIPOU3BOIUTENbHBIXCUIIO0IIECTBA U CO3IAaHUUHOBON 0a3bl MaTEPUATEHOUKYIBTYPHI.

XHUMHA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PacIpOCTpaHuiIa CBOE BIMSHUE Ha BCE
00J1aCTUYEI0BEYECKOT OCYILECTBOBAHN, 331 JaHOBOEBUICHUEMUPA, CTAIAHEOTHEMIIEMBIMKOMIIOHEHTOMMU PO
BOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM KU3HH OOLIECTBA: 3HAHUE XUMUU CIIY>)KUT OCHOBOI
UIsIpOPMHUPOBAaHNUSI MUPOBO33PEHUS YETIOBEKA, €TO MPEICTABICHUI 0 MaTepualbHOM €IMHCTBE MUDA;
BaXHYIOPOJIb UTPatOT (HOPMUPYEMbIE XUMUEHN MPEJCTABICHUS O B3aUMOINPEBPAILIEHUAX SHEPTUU U 00
SBOJIIOIIMMBEILECTB B IPUPOJIE; COBPEMEHHAs! XUMHUS HallpaBJieHa Ha pelIeHHe TT100aJbHbIX MpodIeM
YCTOMUYMBOIOPa3BUTUAYEIOBEYECTBA—

CBIPbEBOM,YHEPT e THUECKOM, MUIIIEBOMUIKOIOTUUECKOMOE30MMaCHOCTH, ITPOOIEM3IPaBOOX paHEHUSI.

B ycioBusix Bo3pacTaromniero 3HaueHusl XMUMHH B )KM3HU 00I1ECTBA CYIIECTBEHHO MOBBICUIIACH
POITBXMMHUYECKOTO 00pa3oBaHus. B maHe colpanu3anuu OHO SBISETCS OJHUM U3 YCIOBUN
(bOpMUPOBAHUAMHTEINIEKTATMYHOCTH U TAPMOHHYHOTO €€Pa3BUTHS.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAHUS HEOOXOAUMBI ISl IPUOOpeTeHUs
O0IIEKyIbTYPHOTOYPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBATh
B MHOT0OOPa3HOWKU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXKHOCTH Pa3yMHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO U 3/I0POBBIOJIPYTUX, K OKPYXKAIOLIEH TPUPOJHOUN cpefie, 11l TPaMOTHOTO MOBEAEHUS TPU
UCIIOJIb30BAaHUHU PA3TUYHBIXMATEPUATIOBH XUMUUYECKHUX BEILIECTBBIOBCEAHEBHOM )KU3HHU.

Xumudeckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBJISIETCSI 0A30BBIM IO OTHOIICHHIO K CHCTEME
00IIerOXUMHUYECKOTO 00pa3oBanus. [103TOMy Ha COOTBETCTBYIOIIIEM €MY YPOBHE OHO pealIU3yeT MPUCYIIHE
00IIEeMyXMMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IIGHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAapCTBEHHBIE,
00IIeCTBEHHBIE HIHIUBUyaTIbHbIC TOTPEOHOCTH. DTHM ONPEENSIEeTCs CYIIHOCTh O0IIeH cTpaTeruu
00y4deHus1, BOCIIUTAHUS UPA3BUTUS00YUAIONUXCICPEACTBAMUYIEOHOTO TpeaMeTa « XUMHUS.

N3ydenue npenmera: 1) cnocoOCcTByeT peanu3aiii BO3SMOXKHOCTEN JJIsi CaMOPa3BUTHS U
(bOpMUPOBAHUAKYIBTYPHI TUUHOCTH, €€ 00IIel U GyHKIIMOHATHHONW TPAMOTHOCTH; 2) BHOCUT BKJIAJ B
(hOpMUPOBAHUEMBIIIITICHHS] H TBOPUECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEITLHOM

y‘-IC6HOﬁ,[[€HT€JIBHOCTH, OKCHCPUMCHTAJILHBIX U UCCIICAOBATCIILCKUX yMeHHﬁ, HGOGXOI[I/IMBIX KakK B



MMOBCETHEBHOMKU3HHM, TaK U B MPO(HECCUOHATLHON IEATEILHOCTH; 3) 3HAKOMUT CO CIIeM(PUKON HAyIHOTO
MBILUICHHUS,3aK1a/IbIBAETOCHOBBILIEIOCTHOTOB3IJIS ITaHAE TMHCTBOIIPUPOIbINUEIIOBEKA, ABIIIETCIOTBE TCTBEH
HBIM



3TarnoM B ((OPMUPOBAHUN €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH MOJIPOCTKOB; 4)
CHOCOOCTBYET(OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
IpUpOJIe, K YeTIOBEKY,BHOCUTCBOM BKIJIAJIBIKOJIOTHYECKOE 00Pa30BaHHEIIKOIEHUKOB.

Ha3zBanuble HanpaBiieHHs] B 00yU4eHHH XUMHU 00ECTIEUMBAIOTCS CIEUU(DUKOM CoepKaHHsI
HpeﬂMeTa,KOTOpLIﬁ ABJBICTCA NCAArOrM4CCKy aJaliTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKH XUMHU HA
onpenenéHHoMITaneee pa3BUTH.

Kypc XxuMum 0CHOBHOI HIKOJIBI OPHEHTHPOBAH HA OCBOCHUE 00YYaIOLIMMHCS OCHOB

HEOPraHNYECKOMXMMHHUUHEKOTOPHIXTOHATHHHCBECHUHOOOTIEIBHBIX 00bEKTaXOPraHnYeCKOHXUMUH.

CrtpykTypa conepkanus rpeaMera chopMupoBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a K €ro
u3ydeHuto.CoJiep:kaHue CKIaIbIBACTCSA U3 CUCTEMBI MMOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBbI IOHATUHO XUMUYECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHNU30BaHbI MO MPUHIIUITY
MOCIIeI0BAaTEIbHOTOPa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS: aTOMHO-
MOJICKYJISIPHOTOYYEHHS KaK OCHOBBI BCETO €cTecTBO3HaHus, ypoBHs [leproauueckoro 3akona /1. U.
MenzeneeBa KaKOCHOBHOI'O 3aKOHA XUMHHU, YYEHUS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3U, IPECTaBICHUN
003JIEKTPONUTUYECKON TUCCOLIMAIIMU BEIIECTB B pacTBOpax. TeopeTuueckre 3HaHusl PacCMaTPUBAIOTCS
HAOCHOBE SMIMPUYECKH MMOTYYSHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCA MOCIEAOBATEIHHO OT
OJIHOTOYPOBHSI K IPYTOMY, BBIIIOJHSS PYHKIIMH OOBSICHEHUS M POTHO3UPOBAHUS CBOICTB, CTPOCHUS

I/IBO3MO)KHOCTeﬁHpaKTquCKOFOHpI/IMeHeHI/ISII/IHOJ'IyLICHI/ISII/I3yT-Ia€MI)IXB€IIICCTB.

Takas opraHu3anms coAaepKaHus Kypca ClioCOOCTBYET MPEICTABICHHIO XUMUYECKOU
COCTAaBJISIIOLIEHHAYYHOU KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOMN pUpObl. TeM caMbIM 00ecrieunBaeTCs
BO3MOXKHOCTH()OPMHUPOBAHUS Y 00YHAIOIIUXCS IIEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOJIaM
M03HaHUA BHayKe. BaXkHO Tak)Ke 3aMETUTh, YTO OCBOCHUE COAEP)KaHUA Kypca MPOUCXOIUT €
MIPUBJICYCHUEM 3HAHUN U3PAHEEU3YUCHHBIXKYPCOB: «OKpyx)aromuiMup»,«buonorus.5—
Tximaccemyu«Pu3nKa. 7Knace».

HEJUN3YUYEHUAYUYEBHOI'OIIPEIMETA «XUMMU S

KnanpasnenutonepBocTeneHHON3HaYMMOCTUIIPUPpEANIN3allMM00pa30BaTeNbHBIX PYHKIIMUIIpEAMETa
«XUMHUSI» TPAJUILMOHHO OTHOCAT (DOPMHUPOBaHKE 3HAHUH OCHOB XMMHYECKON HAYKH Kak
00J1aCTUCOBPEMEHHOI0 €CTECTBO3HAHNUS, IPAKTHUECKON AEATENBHOCTH YEJI0BEKa M KaK OJHOTO U3
KOMIIOHEHTOBMUPOBOI KYJIbTYphI. 3aJ1a4a MpeIMETa COCTOUT B (POPMUPOBAHUHU CHUCTEMbI XUMHUYECKHUX
3HaHUN —Ba)KHEHIINX (AKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUH, TOCTYITHBIX
0000111eHUTMUPOBO33PEHUYECKOI0 XapaKTepa, A3blka HayKH, 3HaHUI O HAyYHBIX METOAAX U3Y4EHUs
BEIIECTB UXUMUYECKUX PEAKIIHil, a TaKke B OPMUPOBAHUU U PA3BUTUH YMEHUN U CLIOCOOOB
NeSITeIbHOCTH,CBA3aHHBIX C IUIAHUPOBaHUEM, HAOJIIOJICHUEM U POBEJICHUEM XMMHUYECKOT0 3KCIIEPHMEHTA,
COOJTIOICHUEMITPABUIIOE30IaCHOTO 00pallleHHsIC BEIIeCTBAMUBIIOBCEIHEBHOMKU3HU.

Hapsiny ¢ 3TuM 1ienum n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM
HOBBIXIIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pa3oBanus. CeroaHs B 00pa3oBaHUU 0c000
3HAaYMMONMIPU3HAETCS HAPABIEHHOCTh O0OYUYEHHUS Ha pa3BUTHE U CAaMOPa3BUTHE JTMYHOCTH,
dopmHpoBaHue e€nHTEIUIEKTa U 0011ei KynbTyphl. OOyueHHe YMEHHUIO YUYUThCS U MPOJOIDKATh CBOE
00pa30BaHNECaMOCTOSITEIbHOCTAHOBUTCAOAHOMM3BAKHENIINX PYHKIMITydeOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM TIpU M3YYEHUH MpeIMeTa B OCHOBHOM IIIKOJIE JOMHUHHUPYIOIEe 3HAUCHUE MPUOOpeTn
TaKUEIIeJIN,KaK:

(GbopMHUpOBaHWE  WHTEIUIEKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K  caMOOOpa3OBaHUIO,
COTPYAHUYECTBY,CAMOCTOSITEIbHOMY TPUHSITHIO PEIICHUH, CIMOCOOHOW amanTHpPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIOBUSAMKU3HU;

HAIMPaBIEHHOCTHOOYICHUSIHACHCTEMATHIECKOCTTPHOOIIICHN YA X CIKCAMOCTOSATEIHHON



MIO3HABATEJIbHOM JIeSITeIBbHOCTH, HAYYHBIM METOAAM MO3HAHUS, (OPMUPYIOLIMM MOTHUBAIIUIO U
Pa3BUTHECTIOCOOHOCTEHKXUMUU;

obecrieyeHre yciuoBuii, CIocOOCTBYIONUX MPUOOPETEHUIO 00YJaIOLIMMHUCS OTIbITA
pa3zHoo0pa3zHONAEATEIbHOCTH, I03HAHUNCAMOTIO3HAH M, KITFOUEBBIX HABBIKOB(KITFOYEBBIXKOMIIETEHIIHIH ), IMEIO
LIMXYHUBEPCAIbHOE3HAYCHUE JUIIPA3IIMYHbBIX BUIOBIEATEIBHOCTH;

(dopmupoBaHrEe YMEHHI OOBSCHATD U OLICHUBATH SIBICHUS OKPYKAIOIIETO MUPA HA OCHOBAHUU 3HAHHUH
MOIIBITA,ITOTYYEHHBIX [TPU U3YUYEHUU XUMUU;

¢bopmupoBaHue y 00y4aromuXcs T'YMaHUCTUIECKUX OTHOIICHUH, TOHUMAaHMSI IEHHOCTH
XUMHUYECKUX3HAHUHN AJIs BBIPAOOTKH SKOJIOTHUECKHU 11€71ec000pa3HOro noBeeHus B ObITY U TPYI0BOM
JIEATEIbHOCTH BLEISAXCOXPAHEHUSCBOET0310POBBIN OKPYKAIOIMEHITPUPOAHON CPEBL;

pa3BUTHE MOTHUBALIUU K 00YUYEHUIO, CITIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBEYCBOEHHUS 00I€UeTIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HAIPaBJIEHHOCTUJAIbHEUIIIET000yUeHUSI.



COJEP)KAHUEYYEBHOI'OIIPEIMETA

IlepBoHavaJbHBIEXUMUYECKHETIOHSATHS

[Ipenmer xumun. Ponap xuMuu B KU3HU YesioBeKka. Tena u BemecTBa. PU3nyeckue CBOMCTBA
BEIIECTB.ArperaTHoe cocTosiHue BemecTB. [IoHsTHe 0 MeToax MO3HaHMS B XMMUU. XHUMUS B CUCTEME
HayK. YucteleBemecTsan cmecu. CriocoObl pa3aeaeHusICMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 371eMEeHThl. CUMBOJIBI XUMUYECKUX 31eMeHTOB. [IpocThie n
CJIO’KHBIEBENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasipopmyna. BaneHTHOCTbaTOMOBXUMHUYECKUXIIEMEHTOB.3aKOHIIOCTOS HCTBACOCTABABEIIECTB.
OTtHocuTenbHas aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBas
JOJIIXUMHYECKOT0JIEMEHTA BCOCIUHEHUM.

du3nyecKue U XMMUUECKUE SIBJIEHUS. XUMHUUYECKasl Peakius U €€ Npu3HaKu. 3aKOH COXPaHEHUs
MacChIBEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccudukanus XuMU4ecKkux peakiuuii (CoeTnHeHNs,
pa3noKeHus1,3aMeIICHHS,00MeHa).

XUMHUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUECKOM OCY1011, ¢ TpaBujiaMu pabOoTHI B J1aDOpaTOpUu
unpuémamu oOpanieHus ¢ 1a00paTOPHBIM 000PyIOBaHHEM; U3YYCHHE U OMMCAHNE (PH3NUECKUX
CBOMCTBOOPA3IIOBHEOPTaHUYECKUXBEILIECTB;HA0II0AeHIehU3NUEeCKUX (TIaBJIEHUEBOCKA, TASTHUEIB/1a,pacTUPa
HUecaxapa B CTYIKe, KHIICHHE U KOHAEHCALlUs BObl) U XUMUUECKUX (TOpEHUE CBEUHU, IPOKATUBAHUE
MEIHONIIPOBOJIOKH, B3aUMOICHCTBUE Mea C KUCIIOTO) SBJIEHUH, HA0II0IEHNE U OIIMCAaHUE PU3HAKOB
IPOTEKaHUAXUMHUUECKUX peaklnil (pas3iioKeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUJIOM
6apusi,paznoxenue ruapoxkcuga meau(ll) npu HarpeBaHuM, B3auMoJIeHiCTBHE KeJle3a ¢ PACTBOPOM COJIH
menu(Il));u3ydenunecnocoboBpasaeneHuscMecel(CnoMoLbIoMarHuTa, GuiIbTpOBaHUE, BbITApUBAHHE, IUCTUILIT
Auus, Xpomarorpadus), IpoBeJeHUe OYMCTKY IOBAPEHHOM cou; HaOII0IeHUE U
OIKCaHUEPEe3yIbTATOBIPOBEICHUSIONBITA, UIUTIOCTPUPYIOLIET03aKOHCOX PAHEHUSIMACCHI;CO3AaHUEMOIeNIeMOT
eKyJI(I1apOCTEPIKHEBBIX ).

BakueiimuenpeacraBuTe TMHEOPraHMYeCKUXBELLIECTB

Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciaopos — 35eMeHT U IPOCTOE BELIECTBO.
Haxoxnenuekuciaoposa B npupoe, Gpu3ndeckue 1 XUMHYECKUe CBOMCTBa (peakiuy ropeHus). OKCuabl.
[Tpumenenuekuciaopoaa. CriocoObl MoydeHHs KUCIOpo/Ia B JIaOOPaTOPUH U POMBIIIIIECHHOCTH. KpyroBopot
Kucinopoaa Bupupoze.O30H — alaoTponHassMOAU(PUKALUSKUCIOPOa.

TemnnoBoit 3¢ ekt XuMUUECKOH peakluy, TEePMOXUMUYECKUE YPAaBHEHNUS, K30~ U
9HAOTEPMHUUECKHEPEAKIUH. TOIUINBO: Yyroiab U MEeTaH. 3arpsA3HEHUE BO3/1yXa, YCUICHUE TAPHUKOBOIO
a¢dexTa, pa3pyIeHHEe030HOBOTOCIOS.

Bonopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpuandeckue u
XMMHUYECKHECBOICTBA, IPUMEHEHNE, CIIOCOObI nosryyeHus. KuciaoTs! u conu.

KonngecrBosemectsa. Moib.Momnsipaasmacca.3akoHABoraapo. MossipHb1iio0bEMra3zoB. PacuéTeinmoxumMuieck
MMYpPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boaa kak pactBopurens. PactBopel. HacklenHbie n
HEHACBIIIEHHBIEPACTBOPHI. PacTBOpUMOCTHBEIECTBBBOI€. MacCcOBasA 10/ISIBEIIECTBABPACTBOPE. XUMUYECKHECBO
ricrBaBo 1. OcHOBaHMS. PONTbpacTBOpOBBIIPUPOAEUBKU3HUYETOBEKA. KpyroBOPOTBOABIBIPUPOIE.
3arps3HeHUEnpUPOIHBIXBOA. OXpaHanOYMCTKAIPUPOTHBIXBO.

Knaccudukanms aeopraamdeckux coenqunennid. Oxcuapl. Knaccuduxaius okcuoB:
coyieoOpa3yrorre(OCHOBHBIE, KUCITOTHBIC, aM()OTEepHBIE) U HecosieoOpazyronue. HoMeHkIaTypa okCHuI0B
(MexayHapoHas UTpuBUaIbHas ). Pu3nyecKuenxuMuiecKkruecBoiicTBa okcu10B. I loaydyeHrneokcu10B.

OcHoBanust. Knaccugukanys ocHOBaHUH: METOYU U HEPACTBOPUMBIE OCHOBAHUSI.
HomenxknarypaocHoBaHui(Mex1yHapOAHAIUTPUBUATbHAS ). PU3NYECKUEMXUMUYECKUECBOMCTBAOCH
OBaHUM.



[TomyyeHneocHOBaHU M.

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa Kuciot (MexxayHapoHas v
TpuBHaNbHas ). PuznueckuenxummuieckuecsomcTrakucior.PspakrusnoctumeramiosH. H. bekerosa.l[lonyuen
UEKUCIIOT.

Comu. Homenknarypa cosieit (MexayHapoiHas U TpuBUalibHasA ). PU3MUECKUE U XUMUYECKHE
cBoiictBaconen. Ilonyduenue conei.

I'eneTnyeckasicBA3bMEKTYKIACCAMUHEOPTaHUYECKUX COSTUHEHH.

XUMUYECKHUI 3KCIIEPUMEHT: KaUYeCTBEHHOE OIPEJIeIICHUE COJIePKaHUs KHCIIOPO/ia B BO3YXE;
NOJy4eHue,co0upanne, pacrio3HaBaHUe U U3yYeHHE CBOWCTB KUCIIOPO/1a; HAOIOICHNE B3aMMO/ICHCTBHS
BELIECTB CKUCIIOPOAOM U YCIOBUSI BOSHUKHOBEHMSI U ITPEKPALLEHUS TOpEHNUs (TI0%kKapa); 03HAKOMJIEHHUE C
00pa3IaMUOKCH/IOB U ONTMCAaHUE UX CBOWCTB; MOJIy4eHHUE, COOMpaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB
BOZIOpOAa(ropeHue); B3auMoeiicTBrue Bogopoaa ¢ okcuiom meau(Il) (Bo3MoXHO KUCIONB30BaHNE
BUJIEOMATEpHaJIOB);Ha0II0IeHNE 00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb; HCcCeI0BaHUE OCOOCHHOCTEH
pacTBOPEHUS BEIIECTBC PA3IMYHON pACTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON
MacCOBOU J0JIEHPACTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBHE BOJIBI C METAJIJIAaMU (HATPUEM U KAJIBITUEM )
(BO3MOXHOMUCIIOJIB30BAHUE BUJIEOMATEPHAIIOB); OIIPEJIETIEHUE PACTBOPOB KUCIIOT U IIEJI0UEH C IIOMOIIBIO
WH/INKAaTOPOB;HCCIIEJOBaHNE 00pa3I[0B HEOPTAaHUUECKUX BEIIECTB PAa3IMUHBIX KJIACCOB; HAOIIOAeHNE
W3MEHEHHUS OKPACKHUHMHIMKATOPOB B PACTBOPAX KUCIIOT M LIEI0YEH; U3ydeHHe B3aUMOICHCTBUS OKCUAA
meau(Il) ¢ pacTtBopoMcepHOI KUCIOTHI, KUCIOT C METAJUIaMH, PEaKIMi HEeUTpalu3alun; MoIydeHUue
HEPACTBOPHUMBIX
OCHOBaHUH,BBITECHEHNEOTHOTOMETAILIAIPYTUMHU3PACTBOPACOIIH;PEIICHUEIKCIIEPUMEHTAIbHBIX3a/1a4II0TEME

«BaxHeNMeKI1acChIHEOPraHNYECKUX COETMHEHUI.

IepuoanueckuiizakonunllepuoguyeckasicucremaxumuueckuxziemenToB/[..MenneneeBa.Ctpoenunea
TOMOB.XHUMHYECKAACBA3L.OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMHU

[TepBbie MONMBITKY KIacCU(PUKAITIN XUMHYECKUX JIeMEHTOB. [IoHITHE O Tpymax CXOHBIX
9JIEMEHTOB(ILIET0YHbIE U IIEeJI0YHO3EMENbHbIE METalIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroTaM(pOTEPHBICOKCUIBI U TUIPOKCUIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMHIECKUX d1eMeHToB JI. 1.
MemngeneeBa.KopoTkonepuoanas u anuaHonepuoHas hopmsl [lepruoandeckoii CHCTEMBI XUMHUECKUX
snemenToB .M. Menneneesa. Ileproasl u rpynmnsl. @U3HYECKHl CMBICI IOPSIKOBOIO HOMEpA,

HOMEPOB MIEPUO/Ia UTPYIIIBIAIIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0osouekaToMoB mepBbix 20 xumuueckux 3nemeHToB [leproauueckoii cuctems! J{. 1. Menneneesa.
XapakTepuCTUKAXUMHUYECKOr03JIeMeHTaroeromnooxenntosl lepuoanueckoricucreme/[.1.Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaINyCa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAINTUYECKUX
MHEMETAJUIMYECKUX CBOMCTB MO rpynmnaM u nepuoaam. 3Hauenue lepuoauyeckoro 3akoHa u
[TeproanyueckoiicucTeMbl XUMUYECKHX AJIEMEHTOB ISl pa3BUTHUS HaykH U ipakTuku. [[. . MenneneeB —
Y4EHBIN UTPAKIAHUH.

XumndaeckascBsa3b. KoBasieHTHasI (OIS pHASHHETIONISIPHAS ) CBSI3b. DJIEKTPOOTPHUIIATEIIbHOCTEX UMUUECKHIXAJIE
MeHTOB. MoHHAsICBA3E.

CrenennokucieHns. OKUCINTEILHO-
BOCCTAaHOBUTENbHbIEpeaKIUU. [ [poliecChIOKNCIEHUSIMBOCCTAHOBIEHU . OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHne 00pa3IoB BEMIECTB METAJIOB M HEMETAIIOB;
B3aMMO/JICCTBUETHUIPOKCHIA [IMHKA C pACTBOPAMH KUCJIOT M IIEJI0YEH; IPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIHUX MPUMEPBIOKUCIUTEIBHO-

BOCCTAaHOBHUTEIbHBIXPEAKIIHI(TOPEHHE, PEAKITNIPA3ITIOKEHUS,COSTUHEHUS ).

MesknpeaMeTHbIECBSI3H



PeanuzanusamMexnpeMeTHBIXCBA3E U PUN3yYEHUMX UMUN B KIIACCEOCYILIECTBIISIETCAUEPES



HCTIOJTb30BaHNEKAKOOIINXECTECTBEHHO-
HAYYHBIXTTOHSTHIA, TAKUTTOHSATHIA, SBIISIOIIAX CSICHCTEMHBIMUITISIOT I HBIX TIPS IMETOBECTECTBEHHO-HAYYHOT'O
UK.

OOmue ecTecTBEHHO-HAyYHBIC MOHATHUS: HAYYHBIH (aKT, TUMOTe3a, TEOpHSs, 3aKOH, aHaIu3,
CUHTE3,KIacCHu(PUKAIUs, IEPUOIUIHOCTD, HAOTIOACHHE, YKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPCHUE,
MO/ICJTh, IBJICHHE.

dwu3uka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PaIMOaKTUBHOCTh,MOJICKYJIa, SJIEKTPHUSCKUN 3apsif, BEMIECTBO, TENIO0, 00bEM, arperarHoe
COCTOSIHUE BEIIECTBA,
ra3,pu3nuecKUeBEININHBL, CAMHUTIBIN3MEPEHU S, KOCMOC, TUTAHETHI,3BE3TbI, COITHIIE.

buonorus:hoTocuntes, apixanue,omocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIC TIOPO/IbI, IOJIE3HBIE UCKOIIAEMBIE,
TOILJIMBO,BOTHBIEPECYPCHI.



INTIAHUPYEMBIEOBPA3OBATEJIBHBIEPE3YJ/IBTATbBI

N3ydenne xumun B 8 Ki1acce HAIPaBIEHO HA JOCTUKCHHE 00YJaIOIIUMUCS JTIMIHOCTHBIX,
MeTanpeMETHBIXUIPEAMETHBIX PE3yIbTaTOBOCBOCHHUY4eOHOTO MpeMeETa.

JIMHHOCTHBIEPE3YJIbTATBI

JIn4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBbI OCHOBHOTO OOIIETO 00pa30BaHus JOCTUTAIOTCS B
X0/1e00yUeHUsI XUMHH B EMHCTBE YI€OHOM U BOCTIUTATEIBHOU AesiTeNbHOCTH OpraHu3ainy B
COOTBETCTBUU CTPAIUIIMOHHBIMU POCCUUCKUMU COITMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMHUB OOIIECTBE IPABIIIAMU M HOPMAMH MMOBEACHHSI U CIOCOOCTBYIOT MIpOIleccam
CaMOIO3HAHUS, CaMOPa3BUTHIMCOIIMATN3AINN 00yIarOIIUXCS.

JInuHOCTHBIEPE3YIBTATHIOTPAKAIOTCHOPMUPOBAHHOCTH, BTOMYUCIIEBYACTH :

IHaTproTHYeCKOroBOCIMTAHUS

1) EHHOCTHOI'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJTUIO,TOHUMAaHUS 3HAYSHHS] XUMUYECKOI HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIa/IETHIOCTOBEPHOIN HH(POPMAIMEH O IEPETOBBIX TOCTHKEHUSX U OTKPBITHIX MUPOBOH U
OTECUYECTBECHHOW XMMHH,3aHHTEPECOBAHHOCTHBHAYYHBIX3HAHUSAX 00YCTPOICTBE MUpau OOIIEeCTBA;

I'paknaHCcKOroBOCIMTAHUSA

2) MpeCTaBJICHNsI O COLMATBHBIX HOPMaX M MPaBUIIaX MEKJIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHBE,KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOILLIECTBEHHO 0JIE3HON, Y4eOHO-UCCIIe10BaTEIbCKOM,
TBOPYECKOI UIPYTUX BUJAX AEATEIbHOCTU; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1€ATENILHOCTH MPH
BBINOJIHEHUMYYEOHbIX, TI03HABATENIbHBIX 3a/1a4, BBIITOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN
y4eOHBIX IPOEKTOB,CTPEMIICHHS K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIY B Mpoliecce 3Toi ydeOHoH
JeATEIbHOCTH; TOTOBHOCTUOLICHUBATL CBOE MIOBEACHUE U IIOCTYIIKA CBOUX TOBAPUILEH C NIO3ULIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM CY4YETOMOCO3HAHUANIOCIEACTBUN TOCTYIIKOB;

IleHHOCTMHAYYHOT OTIO3HAHUSA

3) MHPOBO33PEHYECKUX MPEACTABICHHI O BELIECTBE M XUMHIECCKON PEaKIHH,
COOTBETCTBYIOIIUXCOBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIFOIINX OCHOBY Ul IOHUMaHMS
CYIIIHOCTH HayYHONKapTUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IIPUPOJIBI, B3aUMOCBSI35XUEI0BEKAaCIIPUPOIHON CPEI0i1,0 POIMXUMUY BIIO3HAHUH
ITUX3aKOHOMEPHOCTEM;

4) no3HaBaTeNbHBIX MOTHBOB, HAITPABJICHHBIX HA MOYyYCHHE HOBBIX 3HAHUIA 110 XMMHH, HEOOXOIUMBIX
U100 bICHEHUIHA0ITI0JaEMBIX TTPOLIECCOBU SIBICHUM;

5) no3HaBatenbHOM, HHGOPMAIIMOHHON M YUTATEILCKOW KYJIbTYPBI, B TOM YHCIIC
HaBBIKOBCAMOCTOSITENILHOU paboThl ¢ y4€OHBIMHU TEKCTAMHU, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMH
TEXHUUYECKUMHUCPEICTBAaMUNH()OPMALIMOHHBIX TEXHOJIOTHI;

6) uHTEpeca K 00YUYEHHUIO U MO3HAHHIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
KCaMOOOpPa30BaHMIO, IPOEKTHON M HCCIIEI0BATEIbCKON NESTEIIbHOCTH, K OCO3HAHHOMY
BbIOOPYHANPaBIEHHOCTUN YPOBHI00yUEHUABJAIbHENIIIEM;

D®opMHUPOBAHUAKYJIBTYPHI310POBbS

7) 0CO3HaHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBbIO, YCTAHOBKH
Ha370pOBBINA 00pa3 KU3HHU, OCO3HAHMS MTOCIEICTBUI U HEIPUATHS BPEIHBIX MPUBBIYEK
(YnoTpe06eHUsamKoroJisi, HAPKOTUKOB, KYpPEeHHUs1), HEOOXOAUMOCTH COOIIOICHUS IPAaBUII O€30M1aCHOCTH
npu 00paIleHNH CXUMHUYECKMMHBELIECTBAMU BOBITY UpEabHON KU3HH;

TpyaoBorosocnuraHus
8) MHTepeCcaKpPakTHIECKOMYU3Y4CHHUIOTPOPECCHIUTPY1apa3InuIHOrOPOIa, yBAKEHHEKTPYAYH



pe3yabpTaTaM TPYLOBOU IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHHUs IIPEIMETHBIX 3HAHUH 110
XHUMHHU,0CO3HAHHOTO BBHIOOpA MHIUBUAYAILHON TPACKTOPHH MPOAOIDKEHUS 00pa30BaHUs ¢ yIETOM
JMYHOCTHBIXMHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
YCIIEIIHOMTIPO(ECCHOHANBHOM eI TeTbHOCTH U Pa3BUTHS HEOOXOJMMBIX YMEHHI; TOTOBHOCTb

aIalTUPOBATHCS BIPOGECCHOHAILHONCPENIE;

IKOJOTrH4eCKOIr0BOCIIUTAHUSA

9) 9KOJIOTHYECKH 1eJIECO00Pa3HOT0 OTHOIICHHUS K IPUPOJIC KaK UCTOYHHKY JKU3HH Ha 3eMIie, OCHOBE
e€cylecTBOBaHUS, TOHUMAaHUS IIEHHOCTH 370pOBOr0O U Oe3omacHoro odpasa *KHU3HH,
OTBETCTBEHHOTOOTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUECKOMY 3/I0pPOBBIO, OCO3HAHUS
[IEHHOCTH COOJIIOICHUSNIPABIII 0€30IIaCHOTO MOBEICHUS MPH paboTe ¢ BEIECTBAMH, a TAKXKE B CUTYAIHSIX,
YIPOXKAKOLIUX 340POBBIOVKU3HU JIFOCH;

10) criocoOHOCTH IPUMEHSTH 3HAHHS, TT0JIy4aeMbIe IPH U3YYCHUU XHUMUU, JUIsl PEIICHUS 3a/1ad,
CBS3aHHBIXC OKPYKAIOLIECH IPUPOJAHON CPENON, IIOBBIILICHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPBI,
OCO3HAHMATIIO0ATHLHOT 0XaPAKTEPAIKOIOT UYECKUXITPOOIEMUITY TEHUXPEILICHUSTIOCPEACTBOMMETOIOBXUMUH;

11) 5K0JIOrUYECKOTOMBIIILICHUS, YMEHUSIPYKOBOICTBOBATHCSIMMBIIO3HABATEIbHOM, KOMMYHUKATHBHOWHUCOII

WaJIbHOUIIPAKTHUKE.

METAINIPEAMETHBIEPE3YJIbTATbBI

B cocraBe MeTanpeqMeTHBIX Pe3yNIbTaTOB BHIACISIOT 3HAYUMBIE U (POPMHUPOBAHHUS
MHPOBO33pEHUSI00IICHAYYHbIE IOHATHS (3aKOH, TEOpHs, IPUHIIMII, THIIOTE3a, (haKT, CUCTEMa, TIPOoLiecc,
9KCIIEPUMEHT U JIP.),KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaxX U MO3BOJISIOT
Ha OCHOBE 3HAHUH M33THX MPEIMETOB (POPMHUPOBATH MIPEACTABICHHE O IIEJIOCTHOW HAYYHOH KapTHHE MUpA,
Y YHUBEpCAJIbHbICY4eOHbIC AeHCTBHS (T03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIIATHBHBIC), KOTOPHIC
o0ecreunBarOTPOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIIEHOMY TUITAHMPOBAHUIO U OCYIIECTBICHUIO
y4eOHONU1eATENBHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUU OTPAXKAIOT

OBJIAICHUCYHNBECPCAJIbHBIMUIIO3HABATCIIbHBIMU I[Gf/iCTBHHMI/I,BTOM YHUCIJIC:

Bba3oBbIMHJIOrHUYeCKHMUIEHCTBUAMU

1) yMeHHEM HCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHUS TIPH OCBOCHUH 3HAHUI: PACKPHIBAThH
CMBICIIXUMUYECKHUX MOHATUN (BBIACIATh UX XapaKTePHbIC TPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C
JIPYTUMUTIOHSATUSIMH ), UCTIOJIH30BaTh MOHATHUS JIsl OOBSICHEHUS OTACIBbHBIX (JaKTOB U SBJICHUI; BRIOUPATh
OCHOBAHUSUKPUTEPUHUTSIKIACCU(DUKAITUUX UMUIECKUX BEIIIECTBUX UMUUECKUXPEAKIINI; yCTaHABIMBATHIIPUY
WHHO-CJIC/ICTBEHHBIE CBSI3U MEXAY 00bEKTaMHU U3YUCHHS; CTPOUTDH JIOTUUECKHUE PACCYKICHUS
(MHIYKTUBHBIC,IETyKTUBHBIC,ITO AaHAJIOTHH );1€JIaThBBIBOJIBI U 3aKITIOUCHNS;

2) yMEHHEM TIPUMEHSATh B MIPOIIECCe TO3HAHMS OHATHS (TPEIMETHbBIC U
MeTanpeMETHBIE ),CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUU, TIPe0Opa30BHIBATh
[IHPOKO MPUMEHSIEMbIE BXUMHUH MOJICIIbHBIC MTPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJII DJIEMEHTA),
XuUMH4YecKas (popmyrna nypaBHEHHE XUMHUECKON peaklui — MPH PEIICHUH y4eOHO-TI03HABATENbHBIX
3a71a4; C y4ETOM
ATUXMOJEIBHBIXITPEICTABICHUUBBISBIATEUXAPAKTEPHU30BATHCYIIIECTBEHHBICTPU3HAKUN3YIaeMbIXOObEKTOB
— XUMHUYECKHX BEIIECTB U XMMHUUECKHUX PEaKIIHii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIEZICTBEHHBIE CBSA3U U NPOTUBOPEUHUS B U3yYAaEMBIX ITPOLECCAX U ABJICHUSX; MIpejIaraTb KpUTEPUU
JUISIBBISIBIICHUS DTHX 3aKOHOMEPHOCTEH U MPOTHUBOPEUUIA; CAMOCTOSTEILHO BRIOUPATH CIIOCOO pEIIeHUS
yueOHoli3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHsI, BRIOMPATh Hanboiee o IXOISIIHIA ¢
Y4E€TOMCaMOCTOSI TEIFHOBBIJICTICHHBIX KPUTEPUEB);

Ba3zoBpIMuHCCI€10BaTEILCKUMHUACHCTBHSIMHA



3) yMeHHEeM UCIIOIb30BaTh TOCTABICHHBIC BOIPOCH B KAYECTBE HHCTPYMEHTA MTO3HAHUS, A TAKKE
BKa‘IeCTBeOCHOBBII[JI?I(I)OpMI/IpOBaHI/IHFI/IHOTC3BIHOHpOBepKeraBI/IHBHOCTI/IBBICKa3BIBaCMBIXCY)I(I[CHHI>'I;

4) mpuoOpeTeHue OIbITa MO TNIAHKPOBAHHIO, OPTaHU3AIMH U TPOBEICHUIO YICHUIECKIX
SKCIICPHMEHTOB: yMEHHE HAOII0AaTh 3a XOA0M IPOLecca, CAMOCTOSITENILHO IPOTHO3MPOBATh €TI0 Pe3yiIbTaT,
bopMyITUpPOBaTEOO00IIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIIATh
oTY€T ompojenaHHonpadoTe;

PaGoroiicundopmanuei

5) yMeHueM BbIOMpaTh, aHATM3UPOBATH M UHTEPIIPETHPOBATh HHPOPMAIIMIO Pa3IUYHBIX BUIOB U
dopmmpecTaBiIeHus, MOTy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4HO-TIONYJISIpHAS TUTepaTypa
XUMHYECKOTOCOIep KaHUs, CIIPAaBOYHbBIE TTOCOOUS, pecypchl MIHTepHETa); KpUTHIECKH OIEHUBATH
MIPOTUBOPECUNBYIO HHEIOCTOBEPHYIOUH(DOpMAIIHIO;

6) yMEeHUEM IPUMEHSTh Pa3JIMYHbIC METO/IbI M 3aIIPOCHI IPH MOKCKE M 0TOOpe HH(pOopManuu
MCOOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX JUIS BHITOJHEHHUS YUeOHBIX U TTO3HABATENbHBIX 3a7a4
orpe-IeIEHHOTO THIIA; TPHOOPETEHUE OIBITA B 00JACTH UCITOJIB30BaHUS UH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIXTEXHOJIOTUMN, OBIIAJICHHE KYIbTYPOH aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;CaMOCTOSTENIbHO BRIOMPATh ONTUMANIbHYIO (OpMY MIpeacTaBiIeHHs] HHPOPMAIUK U
WUTIOCTPUPOBAThPEIIAEMbIE 3a]a4ul HECIIOKHBIMU CXEMaMHU, IMarpaMMaMu, IpyrumMu popmamu
rpaduKu 1 UXKOMOWHAITUSMU;

7) YMEHHEMHUCIIOIb30BaThbHAHATN3UPOBATHBIIPOIIECCEYUCOHONUUCCIICIOBATEIbCKONACITETIBHOCTUUH(O
pManuIo O BJIWSAHHUU ITPOMBIINIJICHHOCTH, CEJIBCKOT'O XO3SMUCTBA U TPAHCIIOPTAa Ha

COCTOSIHUEOKPYKAIOIEHTIPUPOTHON CPEIBI;

YHuBepcaabHBIMIKOMMYHUKATHUBHBIMUAEHCTBUAIMH

8) yMeHueM 3a/1aBaTh BOIPOCHI (B X0OZ€ AUAIOra H/UITM JUCKYCCHH) IO CYLIECTBY 00CYKAaeMOii
TEMBbI,(POPMYITHPOBATHCBOUITPEIOKEHUAOTHOCUTENIbHOBBIIOIHEHUAIPEIOKEHHON3a1auH;

9) mpuoOpeTeHne OMbITa MPE3CHTALUH PE3yIbTATOB BBIIIOJHEHUS] XUMHYECKOTO
IKCHEPUMEHTA(JIA00PATOPHOTOOMBITA,T1a00PATOPHONPAOOTHIIONCCIIE0BAHUIOCBOMCTBBEIIECTB, y4€0HOTO
IPOEKTa);

10) 3auHTEepecOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIBHON U
UCCIIEI0BATEIbCKOUIESTEIbHOCTH IPU PELICHUH BO3HUKAIOLIUX Mpo0IeM Ha OCHOBE y4éTa 00IuX
HMHTEPECOB U COTTACOBAHUATIOZUIINH (00CYX1€HHsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE LITYPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX J€HCTBUM,ONPEeIEHUEKPUTEPUEBIIOOIEHKE KaUeCTBABBIIOIHEHHON paboThIN
7p.);

YHuBepcaabHbIMUPEryITHBHBIMH/1E CTBUAMH

11) yMeHHEM CaMOCTOSITEIIBHO ONPEICIISTh 1SN eI TeIbHOCTH, TUIAHUPOBATH,

OCYIIECTBIISATH, KOHTPOJIUPOBATH U IPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO J€STENIbHOCTD, BHIOUPATh
HauboneedhPpexTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX U TTO3HABATENbHBIX 3aJa4, CAMOCTOSITEIILHO
COCTAaBJISITh WIMKOPPEKTUPOBATH MPEIOKEHHBIN aITOPUTM JEHCTBUN ITPHU BBINOJHEHNH 3aIaHUN C y4ETOM
MOJTy4YEHUSHOBBIX3HAHUHOON3y4aeMbIXO0bEKTaX—
BElIeCTBaXHUPEAKIUAX;0L€HUBATECOOTBETCTBUEIONYYEHHOTOPE3YJIbTaTa3asIBIICHHOM 11eTH;

12) yMeHneMHCIIONb30BaThbHaHATH3HPOBATHKOHTEKCTHI, IIPE IaraeMbIeBYCIIOBHH3aIaHU.

IHPEAMETHBIEPE3YJIBTATBI

B cocraBe npeaMeTHBIX Pe3yabTaTOB [0 OCBOCHHIO 0053aTEIbHOTO CO/IEP)KaHMUs, YCTAHOBIEHHOTO
JTAHHONUTIPUMEPHOU paboyeii mporpaMMOid, BBIJCISIIOT: OCBOSHHBIC 00yUYaIOIIUMHUCS HAyYHBIC 3HAHUA,
YMEHUS UCTIOCOOBI ICUCTBUH, criernUUecKue sl TPeAMETHON 00s1acTi « XUMUS, BUBI JEATEITHHOCTH
MOTOIY4YEHHIO HOBOT'O 3HAHUS, €r0 UHTEPHPETAIIH, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3TMUHbIX



y‘le6HI>IX HWHOBBIXCUTYAlHUAX.



[IpenMeTHBIEPE3YIbTATHIOTPAXKAIOTC(HOPMUPOBAHHOCTHYOO YHAIOIIMX CSACIIETYIOIIMX yMEHUNA:

1) packpwieams cmbici OCHOBHBIX XUMHUYECKUX MOHSATHIA: aTOM, MOJICKYJIa, XUMHUUECKHIA DJIEMEHT,
IIPOCTOEBEIECTBO, CI0AKHOE BELIECTBO, CMECH (OTHOPOAHASI U HEOJTHOPO/IHAs ), BAJIEGHTHOCTb,
OTHOCHUTEJIbHAsaTOMHAsL U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
JOJSIXUMUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAaHHE,
COJIb,dJIEKTPOOTPUIIATEIBHOCTb, CTETIEHb OKUCIICHUS, XUMHUYECKAs pEaKIysl, KJacCu(huKaus peaKimii:
PEaKIMUCOeTMHEHNS, PEAKIIUH PA3I0KEHUs, PEaKIIMH 3aMeIIeHUs], PeaKIlni 00MEHa, 3K30- U
SHJIOTEPMHUUYECKHEPEAKIINH; TEITOBOM 3(pPeKT peakuuu; iapo aToMa, SJIEKTPOHHBIN CJIOH aToMa, aTOMHast
opOuTank, paguycaTromMa, XMMUYeCKas CBsI3b, MOJISIpHAs U HEMOJIsIpHAsi KOBAJIEHTHAs! CBSA3b, HOHHAS CBSI3b,
UOH, KaTUOH, aHHOH,PacTBOP,MacCOBasA0IIBELIECTBA(IIPOLICHTHAsIKOHLIEHTPALIHsI ) BPAaCTBOPE;

2) uanocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHYECKHX MOHATUH (CM. I1. 1) M IPUMEHSATH 3TH
HNOHATUAIPUONNCAHUN BEIIECTBH UX MPEBPAICHUN;

3) ucnonvzo6ams XUMHUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUs (POPMYIT BELIECTB U ypaBHEHUIT
XUMHUYECKUXPEAKLIUH;

4) onpedensmb BICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCANHCHHSX; CTCIICHb
OKHCIICHUSI?JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX; IPUHAJIEKHOCTh BELECTB K ONpeIeIEHHOMY KJIacCy
COeMHEHUH MopopMyIIaM;BUIXUMUYECKONCBI3U(KOBaTICHTHAsIMMOHHASI )BHEOPTaHMUECKUXCOSIMHEHUSAX

5) packpwieamo cmwica Tlepuoauueckoro 3akona J[. . MenpeneeBa: 1eMOHCTPHPOBATh
HOHUMaHHUETIEPUOINYECKOHN 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT MX IOJI0XKEHUS B
[leproauueckoiicucteme; 3aKOHOB COXPAaHEHHS MACChl BELLIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO
yUYeHHsI,3aKOHAABOTa/IpO; OIMChIBATbUXapaKTepu30BaThTabaunyodopmyllepnogmaeckoiicucTe MBIXUMAYEC
KHX 3JIEMEHTOB: Pa3JIN4aTh MOHATHA «rJIaBHas moArpynna (A-rpynma)» u «nobdouHas noarpymmna (b-
rpymma)»,Majablen00JIbIIUENEePUO/Ibl;COOTHOCUTHO003HaYEHHSI, KOTOPBIEUMEIOTCSIBTA0IUIIE
«ITepnognueckas cucrema xumuyeckux 3yemMeHToB [1. 1. MeneneeBay ¢ 4MCIOBBIMU
XapaKTepUCTUKAMUCTPOECHHS aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB U 3aps/ siipa, 001ee Yucio
3JIEKTPOHOB UPACTIPEIEIIEHUENX 10 JIEKTPOHHBIM CIIOSM);

6) rraccuguyuposamsbXMMUIECKUEITIEMEHThI;HEOPraHNIECKUEBEIIECTBA; X UMHYCCKUEPEAKITHU(TIOUUC
JyNCOCTAaBYyYaCTBYIOIIMX BPEaKIIMUBEIIECTB, TOTEINIOBOMYI(PEKTY);

7) xapaxmepuzoéams (Onucvléams) OOIHEe XAMUYECKHE CBOWCTBA BEIIECTB Pa3INYHBIX
KJIACCOB,ITOATBEPK 1ass 0NN CaHUETIPUMEPAMUMOJIEKYIISI PHBIXYPABHEHUIICOOTBETCTBYIOLIIUX XUMUYECKUXPEAK
LM

8) mpoecHo3upoeams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa;
BO3MO>KHOCTUIIPOTEKaHUAXUMHUUYECKUX NIPEBPALLEHUI BPA3JINYHBIX YCIOBUSAX;

9) 6bluUCIAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJIIPHYIO MACChl BEI[ECTB; MACCOBYIO
JIOJFOXMMHUYECKOTO 3JIeMEHTa 10 (popMysie CoeTMHEHHSI; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IIPOBOAMTHPACUETHINO YPAaBHEHUIOXUMUUECKON PEAKIINH;

10) npumensmbOCHOBHBICOTIEPALUMMBICTHTEILHON 1A TETHHOCTH—
aHaAJTM3UCUHTE3,CPaBHEHNE,000011eHNe, CHCTEeMAaTU3aINIo, KJIaCCU(UKALINIO, BBISBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUIAU3Y4YEHHS CBOMCTB BELIECTB U XMMHUYECKHUX PEAKIIMI; €CTECTBEHHO-
Hay4YHbI€ METO/IbI TO3HAHUS —

Ha0JII0/IeHUE, U3MEPEHNE, MO IETMPOBAHIE,dKCIIEPUMEHT(PeaIbHbIMMMBICIICHHBIH )

11) cnreoosams mipaBuUIaM MOJIb30BAHUS XUMHUYECKON TIOCY/I0H U TAOOPAaTOPHBIM 000PYI0BaHHEM, a
TaK)KeIpaBuiiaM oOpallleHus C BEIIeCTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBITOJIHEHUIO
71a00PaTOPHBIXXUMHUYECKHUX OIBITOB 110 MOJYYEHHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPOIa U
KHCJI0PO/1a),IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEeIEHHON MacCOBOM 10J1€i pacTBOPEHHOIO BEILIECTBA;
IUTAHUPOBATh UIIPOBOJUTH XMMUYECKHE IKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB IIETIOYEH U KUCIIOT €



MOMOIIBIONHINKATOPOB(JIAaKMYC, (heHOIPTaTICHH, METHIIOPAHKH JIP. ).



TEMATHYECKOEIINIAHUPOBAHHUE

Ne | HaumeHoBaHHePa3/1eJJ0BUTEMIIPOrPAMMBI KosnuyecrBouacon Jatausyy | BuabiiesaTeqbHOCTH Buasi,po DJ1IeKTPOHHBIE(IH
n/n eHHs PMBIKOHT ¢posnie)odpasoBa
BCEro | KOHTPOJIbHBIE | NPAKTUYECKHE pouast TeJIbHBIEPECYPChI
paéoTbI paéoTbI
Pasznenl.IlepBoHavanibHbIeXHMHYECKUETIOHSI THS
L1 | Xumus— 5 PackpbIBaTEpOILXMMUUBIIPUPOJIECHKM3HUYEII0BEKA, eECBA3BCAPYTUMUHAYKAMU | Y CTHBIH
Ba’KHA5100.1aCTheCTeCTBO3HAHUSIUIIPAKTHYECKOIi1esiTes ; onpoc;
bHOCTHYE/10BEKa
1.2. | BemecrBa 15 1 Knaccudurmposarsxumudeckuepeaknu(IoyucIyucoctapypearupyromumxunod | Ipakruueckas
HXMMHYeCKHepeaKuMu Pa3yOIUXCABEIIECTB); pabora;
Hroronopasneny 20
Paznen2.BaxueilumenpeacTaBuTe JMHEOPraHHYeCKUXBeleCTB
2.1. | Bosnyx.Kuciiopox.IlousiTneo6okcuaax 5 CobupaTbpuOOPBI IOy YCHUSKUCIOPOAa(BEITCCHEHIEMBO,IBIHBO31YXA); IIpakTHyeckas
pabora;
2.2. | Bopopoa. 5 XapakTepu3oBaTh(ONUCHIBATH)(PU3NUECKMENXMMUYECKHECBOICTBABOI0poa,c | TIpakTnueckas
IToOHATHEOKHUCIOTAXUCOIAX M0COOBIET OOy YeH U, IPUMEHEHUE; pabora;
2.3. | KoJmuecTBeHHbICOTHOLIEHUSIBXHMHHU 4 IIpoBoauTEpacuéTHINOypaBHEHUAMXUMUUECKUXpeaKknii:konnyecTa,00béma, | ITnceMeHHbIH
Macchl BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, KOHTPOJIB;
MaccepeareHTOBUIIMIPO1yKTOBPEAKIIUHY;
2.4. | Bopa.PactBopbl.IToHATHE060CHOBAHHSIX 5 XapakTepu30BaTb(PU3NUECKUEUXUMUYECKUECBOICTBABOIbI,e€poibKakpacTBop | ITpakTuyeckas
HTENABIPUPOIHBIXITPOLIECCAX; paborta;
2.5. | OcHoBHBIE KiIacChI 11 1 CocTaBisaTb(HOPMYIIBIOKCH OB, KUCIIOT,0CHOBAaHHIA,cONeiinHa3biBaThXIIOMEK | ITpakTudeckas
HEOPraHuYecKHUXCOeAMHEeHU i YHapOJIHOHHOMEHKIIATYpE; pabora;
Hroronopa3zaeny 30
Paznen3.Mepuognyeckuiizakonullepuoanyeckascucremaxumnyeckuxdiementos/l.M.Meneneesa.CtpoeHunearo
MOB.XHMHUYeCKasICBA3b.OKHCIHTEILHO-BOCCTAHOBUTE/IbHbIEPeaKIHH
3.1. | lepnonuyeckuii 3axon u Ilepuognyeckas 7 XapakTepu30BaTh XUMHYECKHUE 3JIEMEHTBI IEPBBIX TPEX NEPHOJIOB, ITuceMeHHBIH
cucremaxumuiecknxdiementoB/l.l.MenneneeBa.Ctpoe Kanus,Kaneiusnonxnonoxenutosllepuonndeckoiicucreme J[.M1.Menneneesa; KOHTPOJIb;
HHEATOMa
3.2. | Xumunyeckasi cBsi3b. OKHCINTEIBHO- 8 1 OnpenensaTbBUAXUMHYECKOHCBA3NBCOCANHEHUH; Ycrublit
BOCCTAHOBHTE/IbHbIEPEAKIHH or1poc;
Hroronopa3zaeny: 15
PesepBHOEBpeMS 3
OBIIEEKOJIMYECTBOYACOBIIOIIPOT PAMME 68 3 0




INOYPOYHOEIINTAHUPOBAHHUE

Ne | Temaypoka KounyecTBouyacon Harausy4 | Buabi,go
n/n eHusl PMBIKOHT
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
poJst
padoThI padoThI

1. |IIpenmer xumuu. Posp xumun | 1 YcrHBIIT
BXKU3HUYEIIOBEKA OTpoc;

2. | XuMUS B CUCTEME 1 VYcrHbiit
HayK.MeTobIO3HAaHUSBXH OT1poC;
MUU

3. | 3HaKOMCTBO ¢ 1 [IpakTrueckas
MPaBUJIaMUOE30MaCHOCTH U pabora;
npuéMaMupadboThl B
XUMHYECKON1a00paTopuu.

[TpakTiueckaspadora Ne 1.
[TpaBuna paboThl
BJIA0OOPATOPHH H
npUEMBIOOpAILIEHUS C
71a060paTOPHBEIMOOOPYIOBAHUEM

4, |Tena u Bemecrsa. |1 YcrHBIIT
DU3NYECKUECBOICTBA OIIpOC;
BCIIICCTB.

ATrperaTHOeCOCTOSTHUEBEIICCTB

5. | Ywucthle BemecTBa U 1 YcTHbIi
cMecu.CriocoObIpa3ieIeHUsIC OTIpOC;
Mecen

6. | [IpakTuaeckas pabora: Ne 1 [IpakTrnueckas
2.Pa3nenenne cmeceit pabora;
(HampuMepe OUMCTKHU
MOBapEHHOICOIM)

7. | ATOMBI M MOJIEKYJIBI. 1 YcrHbIl
[TpocThienca0KHBIEBEIIECTBA OTpoc;

8. | XuMuueckure 3JIeMEHTHI. 1 [TuceMenHbI
3HaKU(CUMBOJIBI) KOHTPOJIb;
XUMHUYECKHXIJIEMEHTOB

9. | AtomHO- 1 VYcerubiit
MOJIEKYJISIPHOCYYEHHE. OTpoc;
3aKoH
MOCTOSTHCTBACOCTABABEIIECT
B

10. | Xumuueckas 1 VYcrHbiit
dbopmyna.BaneHTHOCTh OTpoc;
ATOMOBXMMHYECKUXAJIE




MCHTOB




11. | CocraBnenue IIucrMeHHbIi
XUMUYECKHX(DOopMYIT TTO KOHTPOJIb;
BaJIecHTHOCTU.Haxoxxnenue
BaJIEHTHOCTUXUMHYECKUX
3JIEMEHTOB IO opMyJIe

12. | OtHOCHUTENLHAS aTOMHAS Y CTHEBIN
Macca.OTHOCHTEIbHAS OT1poc;
MOJIEKYJISIpHAsMacca

13. | Pemenue 3aJa4 Ha ITuceMeHHBbIH
BBIYHCIIEHUEOTHOCUTENBLHOM KOHTPOJIb;
MOJICKYJIIPHONMACCHIBEIIIECTB

14. | MaccoBas noasg YcrHBIIT
XAMHUYECKOI03IEMEHTABCOET OT1poc;
WHEHUH

15. | Pemenue 3amau Ha ITnceMeHHBIH
BBIUKCIIEHHEMACCOBOH TOJIH KOHTPOJIb;
XAUMHUYECKOT03IEMEHTA T10
dbopmynecoeTMHEHUS

16. | ®usunueckue u Y CTHEBIN
XUMHUYECKHUEABICHUS . X UMUYEC OTIpOC;
KasipeaKIus

17. | llpuszHaku u YcTHBIT
YCIOBUSATIPOTEKAHUS OTIpOoC;
XUMHUYECKUXPEaKIUit

18. | akoH coxpaHeHUs YcrHbI
MacchIBeniecTs. M.B. Ompoc;
JIoMOHOCOB —Yy4€EHBIN-

DHIAKJIOIEIACT
19. | XumMuveckneypaBHEHHS VYcrHbIl
OTIpoc;

20. | Tumsl XUMHYECKAX VYcTHbII
peaxiuii(coeIMHEeHNUS, OTIpOoC;
pa3I0kKEeHUSs,3aMeNIeHU,00
MeHa)

21. | Ypok 06001meHus YCTHBIH
HCUCTEMATU3allMU3HAHN oT1poc;
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22. | YPOKKOHTPOJISI3HAHUHT KonTponbhas

pabora;

23. | Bozmyx — cmech rasos. VYcrHbIit
CocraBBo3ayxa OIpoc;




24.

TennoBoii a3 ekt
XMUMHUYECKOWPEAKINH, TIOHIATHE
OTEPMOXHMUYECKOM
YPaBHEHHH,IK30- U
SHJIOTEPMHUUECKUXPEAKIHIX

YcTHBIN

OTIpOC;

25.

CriocoOsbl
MOJTYYEHUSKHUCIOPO/Ia B
naboparopuu
UITPOMBIIIIICHHOCTH.

IIpuMeHeHneKucIopoaa

VYcTHEIN
OTpoc;

26.

[Tpaktuyeckas pabora Ne
3.Ilonyuyenue u
coOMpaHUEKUCIOPO/Ia,
M3y4YECHHUE ETOCBOVCTB

[IpakTrueckas
pabora;

217.

Kpyrosopot kucnopoaa
BIpupoje. TormBo (yroib
uMeTaH). 3arpsi3sHeHNe
BO3/1yXa,CII0CO0BI €T0
NpeOTBPALICHHS. Y CHIICHHE
napHuKoBorodddexra,
pa3pyIeHHE030HOBOTOCIIOs

VYcTHBIN
OTIpOC;

28.

Bonopon —
XAMHYECKUMIIEMEHT U
IpOCTOE
BemecTso.Haxoxienne B
npupoje,puznueckue u
XUMHUYECKUECBOMCTBA (Ha
IIPUMEPEB3ANMOICHCTBHS
CHEMETAJUIAMU U
OKCHUJIAMHUMETAJIJIOB),
IPUMEHEHHE,CIIOCOOBINONyYe
HUS

YcrHbpIn

OTIpOC;

29.

[TpakTuyeckas padora Ne
4.Ilony4yenue n
COOMpPaHNEeBOI0PO/IA,
M3yYEHHUE ETOCBOMCTB

IIpakTrueckas
pabora;

30.

[ToHATHEOKUCITOTAXUCOISIX

YcTHbin

OTIpOC;

31.

KonuuecTBo BeuecTna.
Mons.MoisipHasimacca

YcTHBIN
OTpoc;

32.

3akoH ABoOTrajpo.
Monsipablii00BEMTA30B

YceTubin

OTIpOC;




33.

Pemenue 3amau Ha
B3aMMOCBSI3EKO0INYECTBA
BEIeCTBa, 00BEMaN MacChl
ra3oB. Pacuérrl
MOXHUMHYECKUMYPABHEHUSM

IIcbMeHHbBIN

KOHTPOJIb;

34.

PacuéTrl 1o
XUMHUYECKUMYPaBHCHHUSIM.
[Ipumenenue3zakoHaABora
Apo

ITuceMeHHEbIN
KOHTPOJIb;

35.

duznyeckue CBOMCTBa
BOJBL.AHAIN3 U CUHTE3 —
METOIBIN3yYEHUSICOCTABABO/T
Bl

XUMHYEeCKHE CBOMCTBA
BO/IbI(peakLuu ¢
MeTaIaMM,0KCUJaMU

METaJJIOB UHEMETAJIJIOB)

VYcTHEIN
OTIpOC;

36.

ITousiTe 00 OCHOBAHUAX

HUHANKATOpax

YcrHbpIn

OTIpOC;

37.

Bona kak

pactBoputelib. PacTBophI.
PacTBOpMMOCTBHBEIIECTB B
BOJE.
HacpieHHBIEeHHEHACBIIIICHHBI
€pacTBOPBI

VYcTHBIN
OTIpOC;

38.

Konuenrpanus
pactBopoB.MaccoBas 10Ji4
BEIIECTBa BPAaCTBOPE.
Beruncnenus
CHUCIOJIb30BaHUEMIIOHSTHS
«MaccoBasi 10151 BelllecTBa
BpacTBOpE»

[IncbMeHHbBIN

KOHTpOJIb;

39.

[TpakTnueckast padborta Ne
5.IlpuroroBneHne pacTBOpOB
conpeaenéHHONKOHIIEHTpane
i

[IpakTrnueckas
pabora;

40.

Pons pacTBOpoB B mpupoze 1
BXKU3HU YEJIOBEKa.
KpyroBopoTBozs! B mpUpoIE.
3arpsi3HEHUENPUPOIHBIX BOJI.
Oxpana
MOYNCTKAITPUPOIHBIXBO]

YcTHbin

OTIpOC;




41.

IlepBeie
MOMNBITKUKIIACCU(UKALIUN
XUMHUYECKHXAJIEMEHTOB.
[TonsiTre o rpynmaxcxoaHbIX
3J7IeMEHTOB(ILIE€JI0YHbIE
UIIETI0OYHO3EMENbHbBIE
MeTaJlJIbl,FaJIOTeHbL, UHEPTHBIETA
3b1).

DNEeMEeHTBI, KOTOPbIe
00pa3zyroTampOTEPHBIC OKCHIBI
UTHJIPOKCH/IBI

YcTHBIN

OTIpOC;

42.

HNoHHasxuMn4ecKascBI3b

VYcTHEIN
OTpoc;

43.

KnaccudukanusHeopranmuec
KUXCOEIMHEHNH

YcrHbpIn

OTIpOoC;

44,

Oxkcuapl:
COCTaB,KJIACCHU(UKAIIHS
(OCHOBHBIE,KUCIIOTHBIE,
amgoTepHbIe,Hecoieo0pa3y
IOIIIKE),HOMEHKIIATypa(MEex T
YHapOJHAAUTPUBUAIIbHAS).
ITony4yenne nuxummdeckue
CBOMCTBAaKUCIOTHBIX U

OCHOBHBIXOKCH/IOB

VYcTHBIN
OTIpoOC;

45.

OcHoBanus:
cocTaB,KlaccupUKaLINS,
HOMEHKJIaTypa(Mex1yHapoHa
s UTpPUBHAJIbHAS ), PU3UUECKUE
UXMMHUYECKHECBONCTBA,CTI0CO0
BITTOJTYYECHHUS

YceTHbpn

OT1poC;

46.

AMpoTepHbIE OKCUIBI
UTHJIPOKCH]IBI, UX CBOWCTBA

UIIOTyYEHUE

YcTHBIN
OTIpOC;

47.

KwucmoTsr:
COCTaB,KJIACCUPUKALIHS,HOM
EHKJIaTypa,
buznYECKuecBOCTBa

YcTHbin

OTIpOC;

48.

Kucnotsr:
XHUMHUYECKHECBOMCTBA, CITOCOOEI
MOJTy4eHUs. PATakK THBHOCTHMET

aJlJIOB

YcTHBIN
OTIPOC;




49, | Conu YcTHBIN
(cpemHue):HOMEHKIIaTypa, OTIPOC;
CITOCOOBITIONTYYCHHS,

B3auUMOJICHUCTBUECONIEH C
MeTajIaMH,KHUCI0TaMH,
IeJI0YaMH UCOJIIMU

50. | Beramcienus mo ITncEMEHHBIN
ypaBHCHUSIMXUMUYECKOUpea KOHTPOJIb;
KIIMHA

51. | 'enernueckas CBSI3b YcTHbIi
MeXIyKJIaccaMmu OTpoc;
HEOPTaHMYECKUXCOCTUHCH
i

52. | Ilpaktuueckas padora Ne [IpaxTnueckas
6.Pemenue pabora;
IKCIIEPUMEHTAIBHBIX3a/1a4 110
TeMe «OCHOBHBICKIIACCHI
HEOPraHUYECKUXCOEANHEHUIN

53. | Ypok 06o0meHus YcrHBIIT
HCHCTEMATH3al[MU3HAHU OTIpOC;
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54. | YpOKKOHTPOJISI3HAHUI KoHntponbHas

pabora;

55. | Ypok 06001eHus 3auer;
HCHCTEMATHU3AMU3HAHI
5

56. | CTpocHHE aTOMOB. YcTHBIN
CocTaBaTOMHBIX Si7IEp. OTpoc;
N30TONBI. JNEKTPOHBI.

Du3nyecKUMCMBICT
MOPSIKOBOTO
HOMEpadJIeMeHTa

57. | [lepuoauveckuii 3aK0oH VYcrHbIit
ulleprognaeckas OTpoc;
CHCTEMaXUMHUUECKUX

anemenToB J[.M.Menaeneena.
[lepuoabl, rpynnbL, IOATPYIII
B

Du3ndecKuii CMBICIT

HOMEPOBIEPHUOAHN TPYIIIIBI




58.

Crpoenue
3JICKTPOHHBIX000I0UEK
aTOMOB TIEPBBIX
20XUMHYECKUX
3JIEMEHTOBIEPUOINYECKONCH
CTEMBI

JI.M1.MenpgeneceBa

YcTHBIN

OTIpOC;




59. | XapakrepucTuka YcTHbIl
XHUMHYECKOI0dJIEMEHTA IO €ro OTIPOC;
MOJIOKEHHIO
BIIEPUOAMYECKONCUCTEME
JI.M1.Mennaencena

60. | 3HaucHue Y CTHBIN
MEePUOIUYECKOT03aKOHA U OTIpOC;
MePUOTUYECKOUCUCTEMBI
XHUMHYECKHXDIJIEMEHTOB JIJIs
pa3BUTHS
HaykuunpakTuku.J[.M1.Mennemne
€B
— y4€HbI, neaaror
UTPKIAHUH

61. | YpOKKOHTpOISI3HAHUIHA KontposnbsHas

pabora;

62. | DIEKTPOOTPHUIIATEIIFHOCTHATOM YcTHBIN
OB XMMHUYECKUXIIEMEHTOB. OTIpOC;
XuMuueckas
CBSI3b:KOBAJICHTHAS TOJIIpHAs
HWKOBAJICHTHASTHETIOJIIpHAS

63. | CTeneHbOKUCICHUS Y CTHBIN

OT1poc;

64. | OkucInTEILHO- YcTHBIN
BOCCTaHOBUTEIIbHbBIC OTIpOoC;
peaxiuu(OBP). TIpoueccht
OKHCIICHUS UBOCCTAaHOBJICHUS.

OKHUCITUTEITNUBOCCTAHOBUTEIIN

65. | CocraBieHue IInceMeHHBIH
YPaBHCHUHOKHCITUTEILHO- KOHTPOJIb;
BOCCTAHOBHUTEIIBHBIX PEAKITUit
HCXEMDJIEKTPOHHOro0amaHca

66. | Ypok 06001eHus YcTHBIN
HMCHCTEMATU3alMM3HAHU OTIpOoC;
51

67. | Ypok pa3BHBArONIETO 3auer;

KOHTPOJIA3HAHUU. XUMHUSBIEHC
TBUH




68.

Kucnopon —
XUMHUYECKUMAIIEMEHT U TTPOCTOE
BenlecTB0.030H. Haxoxnenue
KHCJIOPOJIaB MPUPOJIE,
buznvecKue
UXUMHUYECKUECBOMCTBA(pEaKIn
1 OKHCIICHUS,

ropenue). I lonsiTneodbokcumax

YcTHBIN

OTIpOC;




OBILIEEKOJIMYECTBOYACOB
[TOITPOI' PAMME
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YYEBHO-METOANYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOI'OITPOLECCA

OBA3ATEJ/IBHBIEYUYEBHBIEMATEPUAJIBI/UVIAYYEHUKA

BBenurecBoiiBapuaHT:
METOAUYECKUEMATEPHUAJIBILIVIAYUYUTEJIA

OUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETUUMHTEPHET



MATEPHUAJIBHO-TEXHUYECKOEOBECIIEYEHUEOBPA3OBATEJIbBHOT'OITPOLECCA

YYEBHOEOBOPY/JIOBAHUE

OBOPYJTOBAHME UISINTPOBEJIEHUSIIABOPATOPHBIX,[IPAKTUYECKUXPABOT,JEMOHC
TPALIUM






