


NOACHUTEJNIbHAA 3ANMUCKA

Pabouass mporpamma 1o XMMHHM A8 OOydYaromuXcsl 8§ KJIACCOB COCTaBJIE€Ha Ha OCHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHHs, MPEICTaBIeHHBIX B DeaepalbHOM TOCYAapCTBEHHOM O00pa30BaTEIbHOM CTaHIapTe
OCHOBHOrO 001Iero o0pa3oBaHus, C Yy4ETOM paclpelneNéHHBIX MO KilaccaM MpOBEPSIEMbIX TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOI
00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO OOLIET0 00pa30BaHHs W 3JIEMEHTOB CO/CPXKAaHUs, MPEACTABICHHBIX B YHHUBEPCAIbHOM KOIU(PHKATOPE MO
XHMHH, a TaKkKe Ha OCHOBe [IpuMepHOH MmporpaMMmbl BOCIUTAHHs OOYYAIOLIMXCS MPU MOJYYEHHH OCHOBHOrO 0O0LIero oOpa3oBaHUs M C Y4ETOM
Konuenuuu mnpemnogaBanusi y4eOHOro mnpeamera «XuMus» B 00pa3oBaTelbHbIX OpraHuzaumsx Poccuiickoit Demepainu, pealn3yrolinX OCHOBHBIC
o0rieobpa3oBaTenbHbie porpaMmbl (yTB. Perennem Komnernn Munnpocserienus Poccun, nporokoin ot 03.12.2019 N ITK-4BH).

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «XUMMSA»

Bxuiaj yaeOHoro npenmera «XuMHs» B TOCTHKEHHUE 1eJIeil OCHOBHOTO 0011ero oopa3oBaHus 00yCIOBICH BO MHOIOM 3HAaYCHHEM XHMHUYECKON HAYKH
B IIO3HAHUH 3aKOHOB PHPO/IBI, B PA3BUTHU MPOU3BOAUTEIIBHBIX CHII OOIIECTBA U CO31aHUU HOBOI 0a3bl MAaTEPUAIBbHOM KYJIBTYPHI.

XHUMHsI KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK paclpOCTpaHWiIA CBOE BIMSHME HAa BCE OOJACTH YEJOBEYECKOro CYIIECTBOBAHMS, 3aJiaja HOBOE
BUJICHUE MHUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCJIOBHEM JKH3HU OOLIECTBA: 3HAHUE XHMHUH CIIY)KUT OCHOBOM
Uit (POPMHPOBAHHSI MUPOBO33PECHHS YEIOBEKA, €ro MPEICTaBICHHH O MAaTepHAIbHOM SIMHCTBE MHUPA; BaXKHYIO POJIb HIPAIOT (HOPMHUpYEMble XUMHEH
NPEJICTABJICHHUS O B3aMMOIPEBPAILCHHUSX DHEPrUM U 00 IBOJIOLMM BEIIECTB B MPHUPOE; COBPEMEHHAs XUMMS HANpaBlieHA Ha PEIICHUE TI00ATbHBIX
po0JIeM YCTOWYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILIEBOIl U IKOJIOrUYeCKOW 0€30MacHOCTH, IPoOIIeM 3paBOOXPaHCHHUSL.

B ycnoBusix BO3pacTaioliero 3HAYEHHS XMMHHM B JKH3HH OOIIECTBAa CYLIECTBEHHO IIOBBICHIIACH POJIb XMMHYECKOro oOpa3oBaHus. B miaHe
COLMANIU3ALIH OHO SIBJISIETCS OIHUM U3 YCJIOBUIT (POPMHUPOBAHMS MHTEIUICKTA IMYHOCTH U TADMOHMYHOIO €€ Pa3BUTHSL.

CoBpeMEHHOMY YEIOBEKY XMMHYECKHE 3HaHHUS HEOOXOJUMBI AJIs1 MPUOOPETeH s OOLIEKYIbTYPHOTO YPOBHS, MO3BOJISIOIIErO YBEPEHHO TPYAUTHCS B
COLIMYME M OTBETCTBEHHO Y4acTBOBaTb B MHOTOOOpPA3HOM >KU3HM OOIIECTBA, JUIS OCO3HAHMS BaXHOCTH PasyMHOT'O OTHOIICHHS K CBOEMY 3/10POBBIO H
3JI0POBBIO JPYTUX, K OKpYXalomeld NMPHUPOAHON cpene, Ui I'PaMOTHOTO ITOBEICHUS IPU HCIIONB30BAaHMU Pa3JIMUHBIX MATEPHATIOB W XMMHYCCKHX
BEILIECTB B MIOBCEJHEBHOW JKH3HU.

XuMuueckoe o0pa3oBaHME B OCHOBHOM IIKOJIE SIBJIAETCS 0Aa30BBIM 0 OTHOIICHHUIO K CHCTEME OOLIEro XuMuueckoro obpasoBanus. [lostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peaJu3yeT Ipucylue OoOLeMy XHMHYECKOMY OOpa3OBaHMIO KIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPaXKaloT
rOCY/IapCTBCHHBIC, OOLIECTBEHHBIC M HHIMBUAYaJbHBIE MOTPEOHOCTH. DTUM OHPEACISCTCS CYIIHOCTh OOWIeH cTpaTerny OOy4eHUsl, BOCIUTAHUS M
Ppa3BUTHS 00YYAIOLIMXCS CPEACTBAMH y4eOHOT0 npenMeTa « XuMusi».

W3ydyenne mpeamera: 1) crocoOCTBYeT peanu3aldyl BO3MOXHOCTEH JUIsi CaMOpa3BUTHSA M (OPMHUPOBAHHS KyJBTYpHl JMYHOCTH, €€ oOmel u
(yHKIMOHANBHOW TI'PaMOTHOCTH; 2) BHOCHT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH IOJPOCTKOB, HAaBBIKOB HX
CaMOCTOSITENbHON YueOHOH NesTeNbHOCTH, YKCIIEPUMEHTAIBHBIX M UCCIIEN0BATEIBCKUX YMEHUH, HEOOXOAMMBIX KaK B MOBCEIHEBHOM JKU3HH, TaK U B
npo(heCCHOHANBHON JIEATENBHOCTH; 3) 3HAKOMMT CO CHEUM(HKOH HAyYHOTO MBILUICHUS, 3aKIaJblBACT OCHOBBI LIEJIOCTHOTO B3IVIS/A HA €IMHCTBO
MIPUPO/BI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHMHM €CTECTBCHHO-HAYYHOM TI'pPaMOTHOCTH HOAPOCTKOB; 4) cIIocoOCTBYET
(hopMHpOBaHHIO IIEHHOCTHOTO OTHOMICHHS K CCTECTBCHHO-HAYYHBIM 3HAHHSAM, K IPUPOAE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B OSKOJOTMYECKOE
00pa3oBaHUE HIKOJIBHUKOB.

Has3Banuble HampaBieHuss B OOy4eHMHM XHMMHMU 00OECHEYMBAIOTCS CIEHU(UKON COAEpKaHMS INpeAMeTa, KOTOPBIH SBISIETCS I1€aroruvecku
aJlanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOI HaAyKH XMMHH Ha ONpPEeIEHHOM dTarie e€ pa3BUTHS.

Kypc Xxumum OCHOBHOM IIKOJIBI OPHEHTHPOBAH HAa OCBOCHUE OOYUYAIOIIUMHUCS OCHOB HEOPTaHWYECKONH XMMHUH M HEKOTOPBIX IOHATHH M CBEICHUH 00
OTZCJIBHBIX 00BEKTaX OPTaHUUECKON XHMHHU.

CrpykTypa conepxaHusi mpeaMera c()OpMHpPOBaHA HA OCHOBE CHCTEMHOrO IIOAXoza K ero uzydeHuio. CopeprkaHue CKIIAIbIBACTCSI U3 CHUCTEMBI
MOHATHH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE W CHUCTEMBI MOHATHUH O XMUMHUYecKoW peakiuu. O0e 3TH CHCTEMBI CTPYKTYpHO OPraHM30BaHBI 110
NPUHLMITY TOCJIEIOBATEILHOIO PAa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUECKUX IPEICTABICHUH PAa3HOTO YPOBHS: aTOMHO-MOJICKYJISIPHOTO YYEHHUs Kak
OCHOBBI BCErO ecTecTBO3HaHWA, ypoBHs Ilepuomnueckoro 3akona JI. M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHHS O CTPOCHHHM aToMa H
XMMHYECKOH CBSI3H, MPEACTABICHUI 00 3JIEKTPOIIMTHYECKON JHCCOMUALMK BEIIECTB B PacTBOpax. TeopeTnueckre 3HaHUS PacCMaTPUBAIOTCS Ha OCHOBE
SMIIMPUYECKH TTOJYYEHHBIX M OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOJHSS (QYHKIUH OOBSICHEHUS U
MIPOTHO3UPOBAHHUS CBOICTB, CTPOSHHUS M BO3MOXKHOCTEH NPAKTHYECKOTO IPUMEHEHUSI U TIOJIyYEHHUS H3y4aeMbIX BEIECTB.

Takast opraHu3aiiys Cofep:KaHus Kypca crmocoOCTBYET MPEACTaBICHUI0 XUMHYECKOW COCTABIISAIONICH HAYYHOW KapTHHBI MUPA B JIOTHKE €€ CUCTEMHOM
npupossl. Tem cambIM oOecrieuuBaeTCcsi BO3SMOKHOCTE (POPMUPOBAHUS y OOYYalONIMXCsl IIEHHOCTHOTO OTHOLICHWS K HAyYHOMY 3HAHHMIO U METOJaM
[I03HaHMA B HayKe. BaXHO Takke 3aMETHTB, YTO OCBOCHHE COZAEPYKAHUS Kypca NPOMCXOAUT C NPHUBIICUCHWEM 3HAHWI U3 paHee M3yYCHHBIX KYpCOB:
«Oxpyxatoutnii Mupy», «buonorus. 5—7 kmacce» U «Du3nka. 7 KIacey.

HOEJIN U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUSA»

K HanpaBieHMIO INEpBOCTENEHHON 3HAYMMOCTH NPH pealu3alud o0pa3oBaTeNbHBIX (QYHKIMH mpexmera «XUMHS» TPAAULHUOHHO OTHOCST
(hopMupoBaHUE 3HAHHUI OCHOB XUMHUYECKOH HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TIPAKTHYECKOMH SSITEIBHOCTH YeJI0BEeKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJIBTYpBI. 3aJada MpeaMeTa COCTOMT B (JOPMHUPOBAHUM CHCTEMbl XMMHYECKMX 3HAHHH — Ba)KHEHIIMX (DAKTOB, MOHATHIA,
3aKOHOB M TEOPETUYECKUX IOJIOXKEHHH, TOCTYIHBIX 0000IIeHNnII MUPOBO33PEHUECKOr0 XapaKTepa, 3blka HayKH, 3HAaHUH 0 HAy4HBIX METO/aX U3Yy4eHHs
BEILIECTB M XUMUYECKHX DPEaKUui, a Taike B (OPMUPOBAHUM U Pa3BUTHU YMEHHMH M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C IUIAHHPOBAHHEM,
HaOJIIO/ICHUEM U NTPOBEACHUEM XHMHUYECKOTO IKCIIEPUMEHTA, COOJIOICHHEM TIPaBUIl 6€30MaCHOTO 00PAIIEHHS C BEIIECTBAMH B ITOBCEAHEBHOM KHU3HU.

Hapsiny ¢ 9TuM 1ienm u3ydeHus npeaMera B IporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI ¢ YIETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOTO OOIIIET0
obpazoBanus. CeromHss B 00pa30oBaHMM 0CO00 3HAYMMOH TNPHU3HAETCS HANpPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH,
(dhopmupoBanue e€ nHTeIUIeKTa U 001IeH KyabTypbl. OOyueHHEe YMEHHUIO YIUTHCS M MPOAOIDKATh CBOE 00pa30BaHHE CAMOCTOSTEIFHO CTAHOBUTCS OIHOM
13 BKHEHIINX QYHKIUH y4eOHBIX MTPEIMETOB.

B cBs3u ¢ 3TUM IpU U3yYEHUH IpeJMEeTa B OCHOBHOH IIKOJIE JIOMUHHPYIOLIee 3HaYeHHEe TPUOOPENU TaKHe LElH, Kak:

(hopMHpOBaHHE UHTEIUIEKTYaJIbHO PA3BUTOH JIMUHOCTH, TOTOBOH K CaMOOOPa30BaHMIO, COTPYAHHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO PEIICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKH3HH;

HAIIPaBJICHHOCTh OOyYEHHsI Ha CHCTEMaTHYeCKOe MPHOOIICHHE yJallixcs K CAMOCTOSTENbHON MO3HABATEIBHON ASSTENILHOCTH, HAYYHBIM METO/IaM
Mo3HaHUs, GOPMHUPYIOLIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUHU;

o0ecreueHne ycioBuii, CIOCOOCTBYIOIIMX NPHUOOPETEHHIO OOYYAIOIMIMMHUCS OIBITa PAa3HOOOPA3HOH AEATENLHOCTH, MO3HAHUS U CaMONO3HAHUS,
KJTIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIETEHIINHT), UMEIOIMX YHUBEPCAIbHOE 3HAYCHNE IJISI PA3JIMYHBIX BUJIOB JESTCIbHOCTH;

(hopMHpOBaHHE YMEHUH OOBSCHATD U OLIEHUBATH SIBJICHUS OKPYKAIOIIEro MUpa HA OCHOBAHUH 3HAHUH U OIIBITA, OJYYEHHBIX NP U3yYEHUU XHMHU;

(dopmupoBaHre y 00y4alOIMXCS I'YMAaHMCTHYECKUX OTHOLICHWH, IOHUMAHMS IEHHOCTH XMMMYECKMX 3HAHMI JUll BBIPAOOTKH 3KOJOTHYECKH
LEeTIeCO00Pa3HOro MOBEAEHHS B ObITY U TPYIOBOH JIEATENILHOCTH B LIEISIX COXPAHEHHs CBOETO 310POBbs M OKPYXKaIOIIei IPHPOIHOH Cpebl;



pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTDPOJIO M CaMOBOCIMTaHUIO HA OCHOBE YCBOEHHMS OOIIEUENIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGMIIS M HAPABJISHHOCTH JaJIbHEHIIEro o0y4yeHusI.

COOEPXAHUE YHYEBHOI'O NMPEOMETA

IlepBoHayaIbHbIE XHMHYECKHE OHATHS

IIpenmer xumuu. Ponp xumuu B sxu3HU yenoBeka. Tena u BemjectBa. Pu3nueckre CBOMCTBA BEIIECTB. ArperaTHoe cOcTosiHuE BeuecTB. [lonsTue o
METO/IaX MMO3HAHUS B XUMHH. XUMHUS B cucTeMe Hayk. HucTeie BelecTBa i cMecu. CocoObl pa3/iefieHus: CMecei.

ATOMBI ¥ MOJIEKYJIBI. XMMHUYECKHUE 3JIeMeHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThIe U ClI0KHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckast Gopmysa. BaneHTHOCTh aTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCHTENIbHAs aTOMHAs Macca.
OtHocHTEIbHAs MOJIEKY IApHAs Macca. MaccoBasi 0JIsl XHMHYECKOT0 SJIEMEHTa B COSAUHEHHH.

duznyeckue U XUMHYECKHE SIBICHUs. XMMMYECKas peakuus M e€ NpU3HAKUW. 3aKOH COXPAaHEHMS MacChl BELIECTB. XUMHYECKHE YPaBHEHHS.
Kraccugukanuusi XUMHYECKHUX peakuil (COSANHEHHs, Pa3JIoKEHHs, 3aMeLICHNs, OOMEHa).

XuUMHUYECKUIl IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0M, ¢ MpaBuiiaMu paboTel B 1a0OpaTopud U nMpuéMaMu oOpalieHus ¢ 1abopaTOPHBIM
00opy/oBaHNEM; U3YYCHHE 1 OMUCaHue (PU3NUECKUX CBOMCTB 00pa3li0B HEOPraHUYECKUX BELIECTB; HAOM0AeHHE (U3HUECKHX (TLUIABICHUE BOCKA, TasTHHIE
JIba, PAacTHpAaHUE caxapa B CTYNKE, KHINCHHE M KOHJCHCAIMA BOJABI) M XHMHYECKHX (TOPEHHE CBEYH, NPOKAIMBAHWE MEIHOH IPOBOJIOKH,
B3aUMOJICHCTBHE Mella C KHCIIOTOH) sIBJICHHH, HaOJIOJCHHE M OIKMCAaHWEe MNPH3HAKOB IMPOTEKaHHMs XHMHYECKHX peakuuii (pasjioeHue caxapa,
B3aMMOJICHCTBUE CEPHOI KHCIIOTHI C XJIOPUIOM Oapusi, pasnokenue ruapokcuna meau(ll) nmpu HarpeBanuu, B3auMo/ICiCTBIE XKeJie3a ¢ pacTBOPOM COJIH
menu(Il)); u3ydeHne cnocoboB pas3aencHusi cMeceid (C MOMOLIBI0 MarHuTa, GUIBTPOBAHKE, BhIIIAPUBAHKE, AUCTIWLISALU S, XpoMarorpadus), IpoBeIcHHE
OUYMCTKU IOBAapEHHOW COJIM; HAOJIOJCHWE M OIMCAHHE pE3YJIbTaTOB IIPOBEICHMS OINBITA, MIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3JaHHE
MoJiesield MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BakHeililne npeacTaBUTE TN HEOPTAaHNYECKHUX BEIECTB

Bo3myx — cmech rasoB. CocraB Bo3nyxa. Kuciopoxm — sineMeHT M mpocTtoe BemiecTBO. HaxoskaeHue Kuciopopa B HpUpOJE, (PHU3WYECKHE H
XMMHYECKHe CcBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenne kuciaopoga. CrocoObl MOMydeHHsT KUCIOPOia B J1a00OpPaTOPUU U IPOMBIIIIIEHHOCTH.
Kpyrosopor kucnopona B npupoze. O30H — ajuoTponHas MoAu(pHKaIus KUCIOpOoAa.

TermnoBoit 3pPeKT XUMUIECKON PeaKini, TEPMOXUMHUYCCKUE YPABHEHHS, 3K30- U SHAOTEPMHUYECKHE peakuuu. TOMINBO: yroib U METaH. 3arps3HeHne
BO3/yXa, yCHICHHE TaPHUKOBOro 3(ekra, pa3pylieHHe 030HOBOT'O CJIOS.

Bonmopox — snemeHT M mpocrtoe BemiecTBO. HaxokneHue Bojoposaa B Hpupoje, (GU3MUECKHE M XMMUYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nony4deHusi. Kuciaorsl u conmu.

KonuuectBo BeriectBa. Mosb. MomsipHast macca. 3akoH ABoraapo. MossipHbiit 006EM ra3oB. Pacuérsl o XUMUYECKUM YPaBHEHHUSIM.

Ousnyeckue cBolicTBa BOAbl. Bona kak pactBopurens. PactBopsl. HachlmieHHbIe M HEHACBHINIEHHBIE PACTBOPHL. PacTBOpPMMOCTH BELIECTB B
BoJe.MaccoBast 10715 BELIECTBA B PacTBOpe. XUMHUYECKHe CBOHCTBA BoAbl. OcHOBaHUsA. Poib pacTBOPOB B NMpUPOJE U B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IPUPOJE. 3arpsi3HEHNE TPUPOIHBIX BoJ. OXpaHa M OYHUCTKA MPUPOAHBIX BOJI.

Knaccudukanuust Heoprannueckux coeauHeHuit. Oxcuabl. Kiaccuduxarus okcuios: coneoOpasyroiue (OCHOBHbIE, KHCIOTHbIE, aM(oTepHbIe) U
HeconeoOpasyromue. HomeHknaTypa okcuioB (MeXIyHapoaHas U TpHBHANbHast). PU3H4ecKkue U XMMUYECKHe CBOicTBa OKcHIoB. [loyueHne okcuaos.

OcuoBanust. Kiaccudukanus ocCHOBaHMil: MIENOYM W HEPACTBOPUMbIC OCHOBaHMs. HoMeHKIaTypa OCHOBaHHA (MEXIyHAapOAHAs W TPUBUAIIBHAS).
duznyeckne 1 XUMHYECKUE CBOIICTBa ocHOBaHUH. [lomyyenne ocHOBaHMIA.

Kucnorsl. Knaccngpukanuuns kucinor. HomeHkIaTypa Kucinot (MexIyHapoJHas U TpuBHaybHAs1). DU3HdYeckue U XMMHUYECKHE CBOMCTBA KUCIOT. Psij
axktuBHOCTH MetaiioB H. H. bekerosa. [Tomydenue kucior.

Comnu. Homenkmatypa cosneit (MexayHapoaHas u TpuBHaibHas ). Gu3ndeckue U XuMUIEeCKHe CBONCTBa coueit. [Tonmydenue coneil.

I'eHernveckas CBs3b MEXKy KJIACCAMH HEOPTAHUUYECKHX COSTHUHEHHH.

XuMHYeCKnil 3KCIEpHMEHT: Ka4eCTBCHHOE ONpEICIICHUE COIEPKaHUs KUCIOpoa B BO3AyXe; MOIydyeHHe, cOOMpaHHe, paclio3HaBaHUE M M3y4YCHHE
CBOWCTB KHCJIOpOJa; HAOJIOJCHHWE B3aHMMOJICHCTBHS BEIIECTB C KHCIOPOAOM M YCJIOBHMS BO3HHKHOBEHHUS M TIPEKpalIeHUs TOpeHus (moxapa);
O3HaKOMJICHHE ¢ OOpa3laMH OKCHIOB M OIMCAaHWE WX CBOICTB; IOJyueHHE, cOOMpaHHe, paclio3HABaHUE M M3YUeHHE CBOWCTB Bopopona (ropeHwHe);
B3anMoelcTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3amMokHO MCIIonb30BaHE BUAEOMATEPHANIOB); HaOMOAeHEe 00pa3ioB BEIIECTB KOJINIECTBOM | MOJb;
HCCIIeIOBaHNE OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C Pas3IMYHON pacTBOPHMOCTHIO; IPUTOTOBIICHHE PAcTBOPOB C ONPENICIEHHOW MacCOBOW Hoiel
PacTBOPEHHOrO BEILIECTBA; B3aMMOAECIHCTBHE BOIBI C METAIaMH (HATPUEM M KalblieM) (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHANIOB); ONpeeIeHHe
pacTBOPOB KHUCJIIOT M MIEJNOYEH C TMOMOIIBIO MHIAMKATOPOB; HCCIEJOBaHHE OOpa3loB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HaOIIOJCHHE
M3MEHEHHS OKPaCcKH MHANKATOPOB B pacTBOpAx KHUCJIOT M IIENOYEH; n3ydeHne B3anMo iercTers okcruaa Menu(1l) ¢ pactBopom cepHOi KHUCIIOTHI, KHCIIOT
C MeTaJylaMH, peaKknuil HeHTpaM3alliy; MMOJy4YeHHE HepacTBOPUMBIX OCHOBAHHM, BHITECHEHHWE OJJHOTO METajUla JPYTMM M3 pacTBOpa COJH; pellcHUE
9KCIIEPUMEHTAJIBHBIX 337134 110 TeMe «BakHeilne Ki1acchl HEOPraHMYECKUX COSIMHEHHI.

Ilepuoanyecknii 3axon n Ilepnognyeckass cucrema xummuueckux diementoB /. U. MenneneeBa. Ctpoenne aToMoB. XUMU4YecKasi CBA3b.
OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIUU

IlepBbie MONBITKN KIAaCCU(PUKALUE XUMHYECKHX 31eMeHTOB. [IoHATHE 0 Ipynmax CXOAHBIX JIEMEHTOB (ILLETOYHBIE U IIET0UYHO3EMENbHBIC METAILIbI,
raJoreHbl, THEPTHBIE I'a3bl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIC OKCU/IBI M TUIPOKCHIBL.

Tlepuoauyeckuit 3akoH. [lepuoauyeckas cuctemMa xumudeckux snemeHToB [l M. MenneneeBa. KopoTkonepuonHass M JUIMHHOIIEPUOAHAS (OPMBI
[Tepuonnyeckoit cucteMbl xumudeckux anemeHToB JI. Y. MenneneeBa. Ilepuoas! u rpynmsl. duznyeckuil cMBICI NMOPSIKOBOIO HOMEpa, HOMEPOB
Heproa U IPYIIbI AIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otomsl. DnekTporsl. CTpoeHHE IEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XMMUYECKUX 3JIEMEHTOB
Iepunoangeckoit cucremsr JI. 1. MenpaeneeBa. XapakTepHCTHKa XUMHYECKOrO 3JIEMEHTa IO ero mnojoxkeHuto B Ilepmommueckoit cucreme /[I. U.
Menpeneena.

3aKOHOMEPHOCTH W3MEHEHHsI paJuyca aTOMOB XMMHYECKHX DJIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TPYNNAM M IEPUOAAM.
3nauenue [lepuonnueckoro 3akoHa u [leproanueckoi CHCTEMbI XUMUYECKUX JIEMEHTOB JUIsl pa3BUTHs Hayku U npakTuku. [I. M. MenneneeB — y4EHbIiH
Y TpaXKJIaHHH.

Xumuueckast cBsi3b. KoBaneHTHas (OJIApHAS U HETIOISPHAS) CBSI3b. DJICKTPOOTPHLATEIIBHOCTh XUMHUUYECKHUX dJIeMeHTOB. MOHHAs CBS3b.

Crenenb okucneHus. OKHCINTENIBHO-BOCCTAHOBUTEIIBHBIC peakiuy. [Iponecchl OKUCIIeHus 1 BocCTaHOBICHNUS. OKUCIUTEIN M BOCCTAHOBHUTEIIH.

XuMHYeCKUil KCIEPHMEHT: W3y4eHHEe 00pas3loB BEIIECTB METAIJIOB U HEMETAIIOB; B3aUMOJICHCTBUE I'MIPOKCHAA IIUHKA C PACTBOPAMH KHCIIOT U
hiejioueii; NPOBEICHHE ONBITOB, WUIIOCTPUPYIOMINX IPHUMEPHl OKUCIHMTEIFHO-BOCCTAHOBUTEIBHBIX peakiuid (TOpeHHe, peakuuu pPasioKeHHs,
COCTMHEHHUS).

MexnpeaMeTHbIE CBSI3H

Peanu3zanys MeXIpeIMETHBIX CBS3CH NMPH M3y4CHUHM XMMHUH B 8 Kjlacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSATHH, TaK ¥ NOHATHH, SBJISIFOIIMXCSI CUCTEMHBIMHU JUISl OTAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ye ecTeCTBeHHO-HAYYHbIC MOHATHS: HAYYHBIH ()aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KIacCH(UKALMS, HEPUOANIHOCTh, HAOIIOICHHUE,
SKCIIEPUMEHT, MOJIETIMPOBAaHNE, N3MEPCHUE, MOZIENb, SIBIICHHUE.



®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, NOH, HYKJIH]], U30TOIIbI, PaJMOaKTUBHOCTh, MOJICKYJIa, JICKTPUYECKHUI 3apsil, BELIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHIE BEIECTBA, I'a3, pU3NYECKHE BEIMYUHBI, CAMHUIIBI U3MEPEHHUs, KOCMOC, IIaHeThl, 3BE3/1b1, ConHIe.

Buonorust: porocuntes, apixanue, buocdepa.

T'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOJIBI, OJIE3HbIC HCKONIAEMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

NINAHUPYEMbBIE OBPA3OBATEJIbHbIE PE3YJIbTATDI

W3ydeHre XMMHU B 8 Kilacce HANPABICHO HA JOCTHXKCHHE O0YYArOLIMMUCS JNYHOCTHBIX, METAIPEAMETHBIX W HPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS
y4eOHOro mpemMera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOIO OOLIEro oOpa30oBaHUS JOCTUTAIOTCS B X0J€ O0y4eHUs] XMMHUM B €IMHCTBE Y4eOHOH M
BOCIIUTATENbHON JesiTenbHOoCcTH OpraHu3aniy B COOTBETCTBHU C TPAJUIMOHHBIMH POCCHHCKMMH COLMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMHU, IPUHATHIMU B OOLIECTBE MPaBHJIAMHU M HOPMAaMH MOBEICHHUS M CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COL[HATU3ALIHN
00y4aroImxcs.

JIM4HOCTHBIE Pe3yJIbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IlaTpuoTHYeCKOro BOCIMTAHUA

1) IEHHOCTHOTO OTHOLICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HAcCJEIHUIO, IOHUMAHHS 3HAYECHHUsSI XMMUYECKOH HayKH B
JKM3HH COBPEMEHHOI0 OOIIECTBA, CHOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(MOpPManMell O MNEepeaoBbIX MOCTHKEHUSX M OTKPBITUSX MUPOBOH U
OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOMHCTBE MUpa M OOLIECTBA;

I'pazknaHckoro BocnuTaHHsA

2) TpencTaBICHHS O COLHMAJIBHBIX HOPMax M NpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHMBE, KOMMYHHUKAaTHBHOW KOMIICTEHTHOCTH B
OOIIECTBEHHO MOJIC3HOM, Y4eOHO-HUCCIe0BATEIbCKOW, TBOPYECKOW M APYIMX BUAAX MACATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JICSITENFHOCTH TPU BBIIIOJIHGHUM Y4YeOHBIX, IT03HABATENBHBIX 3a/1a4, BBIIOJHEHUH XHMHUYECKHX O3KCIICPUMEHTOB, CO3JaHMU YYCOHBIX IPOEKTOB,
CTPEMJICHUS] K B3aMMOIIOHHMAHHUIO ¥ B3aMMOIIOMOIIX B IPOLECCE 3TOW y4EOHOH JeITeIIbHOCTH; TOTOBHOCTH OLICHWBATh CBOE MOBEACHHE U IOCTYIIKU
CBOMX TOBApUILEH C MO3UIUKY HPABCTBEHHBIX U NIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHI IOCTYIIKOB;

LlenHoCTH HAYYHOT O TIO3HAHUS

3) MHpOBO33PEHYECKUX HPEACTABICHUA O BEMIECTBE M XMMHUYECKOW pPEaKIMH, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH M
COCTABIISIIOIIMX OCHOBY JUIS ITOHUMAaHUS CYHNIHOCTH HAayYHOW KapTHUHBI MHUpA; IPEJCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS HMPUPOJIHI,
B3aMMOCBSI35X YEJIOBEKa C MPUPOAHON CPEeIOr, O POJIM XUMHUH B MMO3HAHUH dTHUX 3aKOHOMEPHOCTEI];

4) no3HaBaTENbHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJYYeHUE HOBBIX 3HAHUH 10 XUMUH, HEOOXOAUMBIX JUIsl OOBSICHEHHUsI HAOJII01aeMbIX IPOLIECCOB U
SIBJICHU;

5) mo3HaBaTeIbHOW, MH(POPMAIMOHHOM M YHTATENbCKOW KYJIBTYPBHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTENILHOW pabOTHl C y4EOHBIMH TEKCTaMH,
CIPAaBOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEACTBAMU HH()OPMAIIMOHHBIX TEXHOJIOTHif;

6) uHTEepeca K OOy4CHHUIO M IO3HAHMUIO, JIIOOO3HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHHUIO, IPOCKTHOW M HCCIICIOBATEIbCKON
JIeSITENEHOCTH, K OCO3HAHHOMY BBIOOPY HAaIPaBJICHHOCTH U YPOBHSI 00Y4€HHS B JaIbHEHIIIEM;

®opmMupoBaHus KyJbTYPbI 310POBbS

7) 0CO3HAHMS LIEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3[J0pPOBbIO, YCTAHOBKH Ha 310POBBIH 00pa3 )KU3HU, OCO3HAHUS NOCIIEACTBUH 1
HETPHUSTUS BPEIHBIX TPUBBIUCK (YITOTPEOJICHUS aJIKOT0JIsi, HAPKOTUKOB, KypeHUs ), HEOOXOIMMOCTH COOJIOICHUS MPaBIII OE30IIaCHOCTH TIpH 00paIieHUN
C XUMHYECKUMH BEIECTBAMH B OBITY U pealibHOH )XKU3HH;

TpyaoBoro BocnuTaHus

8) uHTepeca K NPaKTUUECKOMY M3YUSHHUIO Mpodeccuii U Tpyia pasiMyHOro poja, yBaKEHHE K TPYAY U pe3yJIbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM
Yycie Ha OCHOBE NPHMEHEHHs NMPEIMETHBIX 3HAHWH 110 XMMHH, OCO3HAHHOTO BBIOOpA MHAMBUIYaJIbHON TPAEKTOPHUHU INPOAOJDKEHHS OOpa3oBaHHS C
Y4ETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEIHOH NPOheCCHOHANBHOM eITeIbHOCTH U
Ppa3BUTHSI HEOOXOAUMBIX YMEHHIA; TOTOBHOCTH a/IalTUPOBATHCS B IPO(eCcCHOHANBHON cpejie;

IKOJI0THYECKOro BOCIIMTAHUSA

9) SKOJOTMYECKH LEeNIecO00pa3HOr0 OTHOIIEHUS K MPUPOJIC KAaK MCTOYHUKY JKU3HHM Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS, NOHUMAaHHS LICHHOCTH
310pOBOr0 M 0€30macHOro o0pasa JKH3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (M3MYECKOMY M ICHXHYECKOMY 3/10POBBIO, OCO3HAHHMS
LEHHOCTH COOJIOCHHS IIPaBHII O€30IIaCHOTO MOBENICHUS IIPH paboTe C BELIECTBAMH, @ TAKKE B CHUTYALUSIX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HH JIFOACH;

10) crmocoOHOCTH MPUMEHSATH 3HAHUS, MOJy4aeMble NPH M3YYEHHM XMMUH, JUIA PEIICHUS 3ajad, CBS3aHHBIX C OKpYXKAaIolIeH NMpPUPOIHOIN Cpeiow,
ITOBBIIICHUST YPOBHSI 3KOJIOTMYECKOW KYJIBTYPBI, OCO3HAHUS TJI00AIBFHOTO XapakKTepa 3KOJOTMYECKHX IMpoOJIeM M MyTeld WX pElIeHUs HOCPEICTBOM
METO/I0B XHMHUH;

11) 3KONOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B [IO3HABATEIIBHOM, KOMMYHHUKATHBHON U COIMATIBLHON MPAKTHKE.

METAHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIACISAIOT 3HAUYMMBIC IJIsI (POPMHPOBAHHMS MHPOBO33PEHHUSI OOLICHAy4YHBIC MOHATHS (3aKOH, TEOpHS,
MPUHLMII, THIO0TE3a, (PaKT, CUCTEMA, TIPOLIECC, SKCIIEPUMEHT H JIp.), KOTOPBIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUSOHBIX MPEAMETax U MO3BOJISIOT
Ha OCHOBE 3HAHWI W3 3THX NPEIMETOB (OPMHUPOBATH MPE/ICTABICHHE O IIEJIOCTHONW HAyYHOW KapTHHE MHUpA, U YHHBEPCAJIbHBIC y4eOHbIC NEHCTBHS
(no3HaBaTeNbHbIC, KOMMYHUKATUBHBIE, PETYISTHBHBIE), KOTOPbIe 00ecreunBarOT (popMHUPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUIAHWPOBAHUIO W
OCYIIIECTBIICHUIO y4eOHOIT AeSTEIbHOCTH.

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS 00pa30BaTENbHONW NMPOrpaMMbl MO XUMUHM OTPAXKAIOT OBJIAJACHHE YHHBEPCATIHLHBIMU MO3HABATEIbHBIMU
JIEWCTBUSAMH, B TOM YHCJIIE:

Bba30BbIMH JIOTHYECKMMH IEHCTBUAMU

1) yMeHHeM HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TIPH OCBOSHUM 3HAHUWH: PAacKpbIBaTh CMBICT XUMHYECKHX MOHATHH (BBLACIATH UX
XapaKTepHbIC TPU3HAKHU, YCTAHABIMBATh B3AUMOCBSI3b C APYTUMH MTOHSATHSIMH), UCIIONIH30BATh MOHATHS Ul OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBICHHH;
BBIOMpATh OCHOBAaHHS M KPUTEPUH JUTA KIIACCU(PHUKALUN XMMUYECKUX BEIIECTB U XUMHYECKUX PEAKLUil; YCTaHABIMBAThH IIPHYMHHO-CIICACTBEHHBIE CBS3H
MEXIy 00BEKTaMH U3YUCHUS; CTPOUTD JIOTHYECKHE PACCYKICHUS (MHIYKTHBHbIC, TSIyKTUBHBIE, TI0 aHAJIOTHH); IeNIaTh BBIBOIbI M 3aKIIIOUCHUS;

2) yMeHHMEeM TPHUMEHSTh B MPOILEecCce MO3HAHUS MOHATUS (IPEAMETHBIC M METAaNpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOIb3yeMbIe B
XMMHH, TIPE0OPa30BBIBATh IIUPOKO PHUMEHSIEMbIC B XUMUH MOJECIBHBIC ITPEACTABICHNS — XMMHYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHYECKask popMyria
U ypaBHEHHE XMMHYECKOW PEaKIUH — MPH PEUICHUH y4eOHO-IIO3HABATENBHBIX 3aa4; C YY4ETOM 3THX MOJEIbHBIX IPEJCTABICHUN BBISBISATH U
XapaKTepUu30BaTh CYIIECTBCHHbIC PU3HAKN H3y4aeMbIX O0BEKTOB — XHMHUYECKUX BEIECTB U XUMHYECKHUX PEAKIHi; BBISBIISATH O0IINE 3aKOHOMEPHOCTH,
[IPUYHHHO-CJIEACTBEHHBIC CBA3H U IIPOTUBOPEUNS B M3Y9aeMbIX IPOIEccax M ABICHHSX; MPeaaraTb KpUTEPUX AJIS BBISBICHUS STHX 3aKOHOMEPHOCTEH 1



MIPOTUBOPEUHIA; CAMOCTOSITEILHO BBIOMpaTh Croco0 pelieHus yueOHOW 3ajaud (CpaBHMBaTh HECKOJIbKO BAPHAHTOB pEIICHHs, BHIOMpaTh HauOoiee
MOAXOJLIHMH ¢ YUETOM CaMOCTOSITENILHO BbIICJICHHBIX KPUTEPHUEB);

Ba30BbIMH HcCIe10BATeILCKHMH J1eHCTBUSMH

3) yMEHHEM HCIIOJb30BATh MOCTABICHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B KAUECTBE OCHOBBI JUIsl (JOPMHUPOBAHHS TUIIOTE3bI
I10 TIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMbBIX CYXJICHHH;

4) npuoOpeTeHye OnbiTa MO IUIAHUPOBAHHIO, OPTaHU3ALMU U NPOBEACHUIO YYEHHMYECKHX HKCIIEPUMEHTOB: yMEHHE HAOII0AaTh 32 XOJOM IIpolecca,
CaMOCTOSITENIBHO MTPOTHO3UPOBATh €ro pe3ynbTaT, (popMyaHpoBaTh OOOOLICHHS M BBIBOJBI MO PE3y/IbTaTaM MPOBEAEHHOTO OIbITa, MCCICAOBAHMS,
COCTaBIISITh OTYET O MPOACIIAHHO padore;

PaGotoii ¢ unopmanmei

5) yMeHHeM BBIOMpATh, aHAJIU3UPOBATH U MHTEPIPETUPOBATh MH(OPMALHUIO PA3IHYHBIX BHIOB M (POPM IMPEACTABIICHUS, MONYyIaeMyI0 U3 Pa3HBIX
HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAsl JIMTEpaTypa XHMHUYECKOrO COJCpIKaHUs, CIIPaBOYHBIC MMOCOOUS, pecypchl MHTepHeTa); KPUTHYECKH OLICHUBATH
MPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHHEeM NPUMEHSATh Pa3IM4HbIE METO/bl M 3alpOChl IPU MOMCKE U OTOOpe MH(MOPMALMK M COOTBETCTBYIOLIMX AAHHBIX, HEOOXOIUMBIX MJIs
BBINIOJIHEHHUSL Y4YCOHBIX M II03HABATENBHBIX 3aJad ONPENCIEHHOrO THIIA, HPHOOPETEHHE ONbITa B O0JIACTH HCIOJIb30BaHHS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJICHHE KYJIbTYPOHl aKTHBHOIO HCIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpATh
ONTUMaJbHYIO (hOpMy HpeacTaBiIeHHss HHGOPMALUK ¥ WILTIOCTPUPOBATh PELIAEMBbIe 3a/1a4l HECJIOKHBIMU CXEMaMH, TUarpaMMaMy, IpyrumMu Gopmamu
rpadMKy ¥ UX KOMOMHALIUSIMH;

7) yMeHHEeM HCHOJIb30BaTh U aHAIM3UPOBATH B MpoLecce yICOHON U HCCIICOBATENBCKOM NEeATEIbHOCTH HH(OOPMAIIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CENbCKOr0 X031CTBA U TPAHCIIOPTA HA COCTOSIHHUE OKPYKAIOLIEH IPHUPOTHON CPEbL;

YHuBepcaIbHBIMH KOMMYHUKATHUBHBIMH A€l CTBHSIMHU

8) yMeHHeM 3a/aBaTh BOMNPOCHI (B XOJ€ JMAIOra W/WIM TUCKYCCHH) IO CYLIECTBY OOCYXIaeMOW TeMbl, (JOPMYIHPOBATH CBOM IPEIIOKCHUS
OTHOCHTEJIBHO BBIIIOJIHEHHUS ITPEIOKCHHON 3aJa4H;

9) npuobpeTeHre OMbITa MPE3CHTALUKE PE3YJIbTATOB BBIMOIHEHUSI XUMUYECKOI0 dKCIIEPUMEHTa (I1a00paTOPHOro OIbITa, JTAOOPaTOPHOH paboThI MO
HCCIIEIOBAHHMIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOH CO CBEPCTHHKAaMM MO3HABATEILHON M HCCICHAOBATEIBCKON [EATEIbHOCTH MPH PEIICHUH BO3HUKAIOIINX
npobjieM Ha OCHOBe y4éTa OOLIMX HMHTEPECOB M COrNIAacOBaHMS MO3uNUil (0OCYXaeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC LITYPMBD», KOOPAMHALHS
COBMECTHBIX JICHCTBU, ONpe/ieNIeHHe KPUTEPHUEB 10 OLICHKE Ka4eCTBa BBIOJIHEHHON paboThl U Ap.);

YHuBepCcAIbHBIMH PEryJIsSITHBHBIMH A€iiCTBHSIMU

11) yMeHHEM CaMOCTOSTENBHO OIPEIACIATh LEeIH [JCATEeIbHOCTH, IUIAHUPOBATh, OCYLICCTBIISATH, KOHTPOJUPOBATH M IMPHU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JCSTENILHOCTh, BBIOMPATh Hanboee d(PPEeKTHBHBIC CIIOCOObI pElICHUs] YYEOHBIX M MO3HABATEIbHBIX 3334, CAMOCTOSTEIBHO
COCTaBJISITh WJIM KOPPEKTHUPOBAThH MPEUIOKEHHBI aNropuT™ JEHCTBUM MPU BBINOJIHEHUN 33AaHHUI C y4ETOM IOJIy4EHHS] HOBBIX 3HAaHHMI 00 M3yyaeMbIX
00BEKTaX — BEIIECTBAX U PEAKLHSIX; OLCHHUBATH COOTBETCTBUE MOJYYECHHOTO PE3y/IbTaTa 3asiBICHHON LIS,

12) yMeHHeM HCIIONIb30BaTh U aHAJIW3UPOBATH KOHTEKCTBI, IPE/IaracMbIe B YCIIOBUH 3a/IaHHUI.

HPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mpeaMeTHBIX PE3yNbTATOB IO OCBOCHHIO 00S3aTENBHOrO COJCPIKAHHs, YCTAHOBICHHOrO JaHHOW MPUMEPHOI paboueil mporpamMMoi,
BBIJICIISIIOT: OCBOCHHBIE 00y4aroNIMMUCS HaydHbIC 3HAHUS, YMEHUS M CIOCOOBI ICHCTBHM, crienu(UUecKre Uil NPEeAMETHONH o0macTu «XUMUs», BUIBI
JIESITENEHOCTH 110 MTOJY4E€HHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, IPE0OPa30BAHUIO U IPUMCHEHHIO B Pa3JINUHBIX YYEOHBIX U HOBBIX CHTYAIHsX.

IIpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS CIICAYIOIINX YMEHHUM:

1) packpviéams cmblci OCHOBHBIX XMMIYECKUX MOHSATHIL: aTOM, MOJEKYNA, XHMHYICCKUI 3JIEMEHT, MPOCTOC BEIIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOJHAsE U HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENbHAs aTOMHAsi W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISpHAas Macca,
MaccoBas JOJIsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUM, MOJSIPHBIH OOBEM, OKCHA, KHUCIOTa, OCHOBAHME, COJb, JJIEKTPOOTPHLATEIBHOCTD, CTEIEHb
OKHCIICHHS, XUMHYECKasl peaKius, KIacCu(pUKAIMs peakiMil: peakiui COSJMHEHHSI, PEaKIIMHU PA3JIoKEeHHsI, PEaKIMH 3aMeIIeHHs, peakiuu 0OMeHa, K30-
U SHAOTEPMUYECKUE PEAKIMHU; TEIUIOBOH 3(eKT peakuuu; sapo aToMa, NIEKTPOHHBIH CI0H aToMa, aTOMHas OpOuTalb, paguyc aToMa, XUMHYecKas
CBSI3b, MOJIIPHAs W HENOJSIPHAsl KOBAJICHTHas CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHUOH, PacTBOP, MaccoBas MOJs BellecTBa (NPOLEHTHAs
KOHIICHTPAIINs) B PaCTBOPE;

2) uwnocmpupoéams B3aUMOCBA3b OCHOBHBIX XHMHYECKHMX MOHATHH (CM. 1. 1) M TPUMEHATH OTH TMOHATHSA OPH OMMCAHHH BEIIECTB M KX
MIPEBPAIICHHN;

3) ucnonv306ams XUMUYECKYIO CHMBOJIMKY JUISL COCTAaBJICHHS (JOPMYJI BEIIECTB ¥ YPaBHEHHIT XUMHYECKUX PEaKIIHil;

4) onpedensimv BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHAPHBIX COCOMHCHHAX; CTCNCHb OKHCICHHS OJIEMCHTOB B OWHAPHBIX COCIWHCHHUSIX;
MPUHAIEKHOCTD BELIECTB K ONPENeIEHHOMY KIacCy COeAMHEHHH 1o (GopMynaM; BUI XMMHUYECKON CBsI3M (KOBAJICHTHAsl M MOHHAs) B HEOPTaHHY €CKUX
COCIMHEHUSX;

5) packpwisamov cmwicn Tlepuopnueckoro 3akoHa . M. MeHzeneeBa: JeMOHCTPUPOBATh TOHUMAHHE MEPHOAMYECKOM 3aBHCUMOCTH CBOWCTB
XUMHYECKHX DJIEMEHTOB OT HX HOJIOKeHHs: B Ilepumopnueckoll cucTeMe; 3aKOHOB COXPAaHEHHMsl MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YY€HHs, 3aKOHa ABOrajipo; ONMMCBHIBATH U XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoil cucTeMbl XMMHUYECKUX HJIEMEHTOB:
pa3nuyaTh NOHATHUS «TJaBHas moarpynna (A-rpymnmna)» u «modounas noarpymnna (b-rpymmna)», Maneie u OoJblIMe MEPUOJIBI; COOTHOCUTH 0003HAYCHUS,
KOTOpble uMeloTcs B Tabnuue «[lepuomnueckas cucrema xumuueckux snemeHToB [I. 1. MenpeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YUCII0 HIEKTPOHOB U paclpe/IelIeHUe UX MO HJICKTPOHHBIM CIIOSIM);

6) rkaaccuguyuposams XUMUYECKHE DIEMEHTHI; HCOPraHUYECKUE BEIIECTBA; XUMIYECCKHE PEaKIMH (110 YUCIY U COCTaBY YYAaCTBYIOLUIUX B PEAKLUU
BEILECTB, 110 TEIIOBOMY 3 dexry);

7) xapaxmepuzosams (onucwiéamp) OOIINE XAMHYCCKHE CBOWCTBA BEHIECTB pA3MMYHBIX KIACCOB, MONTBEPXKIAs ONHUCAHHC TMPUMEPaMU
MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYFOLIMX XMMHUUECKHX PEaKIIHii;

8) npoecHosuposams CBONCTBA BELIECTB B 3aBHCHMOCTH OT MX KAaueCTBEHHOIO COCTAaBa; BO3MOXKHOCTH IPOTEKAHMS XUMHYECKHMX NMPEBpALCHHIl B
Pa3IMYHBIX YCIOBHSX;

9) ewiuuCAsAMb OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MACCHI BEIIIECTB; MACCOBYIO JOJF0 XMMHYECKOTO 3JIEMEHTa 110 (hOpMyIie COCANHEHUS;
MAacCOBYIO JIOJIIO BELIECTBA B PACTBOPE; NPOBOAUTH PACUETHI O YPABHEHHIO XUMHUUECKOH peakiny;

10) npumensmes OCHOBHBIC ~ONEPALUKM MBICIMTEIBHOM JEATENBHOCTH — aHaUM3 M CHHTE3, CpaBHEHHE, O00O0OLIeHHE, CHCTEMAaTH3ALHIO,
KJIacCU(HKAIMIO, BBISBICHHE MPUYHHHO-CICICTBEHHBIX CBSI3eH — ISl U3YUCHUsI CBOMCTB BELIECTB M XMMHYECKHX PEAKLHii; eCTeCTBEHHO-HAYYHbIC
METO/IbI IO3HAaHHsI — HAOMIOICHUE, N3MEPEHHE, MOJISTIMPOBAHHE, SKCIEPUMEHT (PeaibHBII U MBICJICHHBIN);

11) credosams paBuIIaM IMOJIb30BAHUS. XUMHYECKON MOCYOH M JTa0OpaTOpPHBIM 00OpYZOBaHHEM, a TAKXe MPaBHIaM OOPAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMH TI0 BBINOJIHEHHUIO Ja0OPATOPHBIX XUMUUECKUX OIBITOB IO MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BElIECTB (BOAOPOAa
1 KHCJIOpOJa), IPUTOTOBICHUIO PAaCTBOPOB C OMNPENENEHHON MAacCOBOH JOJICH pacTBOPEHHOTO BEUIECTBA; IIAHUPOBATH M IPOBOJUTH XMMHUYECKHE
9KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C MOMOIIBIO HHIMKATOPOB (J1akMyc, GpeHondranenH, METHIOpaHK | Jp.).
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