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IIOSACHUTEJ/IbHASA 3AITMCKA

Paboyas rporpamMma o XMMHH 7151 00yyaroIuxcs 8 KiaccoB cocTaB/ieHa Ha OCHOBe TpeGoBaHMi K pe3y/ibTaTam
OCBOEHHUsS] OCHOBHOH 00pa3oBaTelbHOM MporpaMMbl OCHOBHOrO 06Ijero o06pa3oBaHUs, TpeJCTaB/ieHHbIX B
depiepalbHOM TOCY/JapCTBEHHOM 00pa30BaTe/lbHOM CTaHZApTe OCHOBHOTO 00miero o6pa3oBaHus, C YUETOM
pacrpeielléHHBIX O KjaccaM INpOoBepsieMbIX TpeOOBaHMI K pe3ysbTaTaM OCBOEHMsT OCHOBHOM 0Opa3oBaTerbHON
MPOrpaMMbI OCHOBHOTO 00LIero 06pa3oBaHUs W 3JIEMEHTOB COZI€P)KaHWs, MPeACTaBIeHHBIX B YHUBEPCATBHOM
Kogu(UKaTope 10 XMMHUY, a TakKe Ha 0cHOBe IIprMepHOI IporpaMMbl BOCIIUTaHUS 00yJaroIuxcsl [IPY 0Ly YeHHU
OCHOBHOTO o001iero obpa3oBaHuss U c yuétom KoHIemuu TperojjaBaHusi yueOHOro TmpeaMeTa «XUMUs» B
obpasoBarenbHBIX OpraHusauusax Poccuiickoit Dezepanyd, peaau3yomUX OCHOBHble 0061jeobpa3oBaTesibHbIe
riporpamMmel (yTB. PetieHrieM Kosnernu Munrmnpocgeijenusi Poccuu, mporokosn ot 03.12.2019 N [IK-4BH).

OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «XVUMWSA»

Bxkiaz yuebHoro npezmMera «XuMus» B OCTIDKeHUe 1ieleii 0CHOBHOro o61jero obpasoBaHusi 00yC/IOBIEH BO
MHOTOM 3HaueHHeM XUMHWUEeCcKOM HayKu B TI03HAaHWM 3aKOHOB IPHPO/bl, B Pa3BUTUM TPOM3BOAUTENbHBIX CHII
o011iecTBa 1 CO3,aHNM HOBOM 6a3bl MaTepHaIbHON KY/IbTYPHL.

XvMHUs KaK 3/IeMEHT CHCTeMBl €CTeCTBEHHBIX HayK pacCrpoCTpaHW/la CBOE BiMsSHME Ha Bce 001acTu
YesI0BEUECKOT0 CYII[eCTBOBaHMS, 3afiajla HOBOe BHJEHHWEe MHpa, CTaja HeoTheM/IeMbIM KOMIIOHEHTOM MHPOBOU
KyJIbTYPbl, HEOOXOJUMBIM YCJIOBUEM >KHU3HU OOIIECTBA: 3HAHHE XUMUM C/IY)KUT OCHOBOH [/isi (hOPMHPOBAHHUSI
MHPOBO33DeHHsI YeJloBeKa, €ero IpeZCTaB/leHni O MaTepuaJbHOM eAWHCTBE MHDPa; BaKHYIO DOJIb WIPAIOT
¢opMupyeMble XUMUeH TIpefCTaBIeHNsl O B3alMOIIpeBpallleHUsIX SHeprud U 00 SBOJIIOLMH BeLeCcTB B IIPUPOJE;
CoBpeMeHHasi XMMMUsl HalpaBjeHa Ha pelileHue T7100aibHBIX Ipo6eM YCTOWUMBOTO pasBUTHS uesioBeuecTBa —
CBIPBEBOM, YHEPreTUUECKOH, NUIIIEBOM U SKOJI0rMUecKol 6e30macHOCTH, pob/ieM 3paBOOXPaHEHMSI.

B yc/oBUsIX Bo3pacTaroljero 3HaueH!s1 XMMHH B )KU3HU 00I1IeCTBa CyI{eCTBEHHO ITOBBICH/IACh POJIb XUMUYECKOT0
obpa3oBanusi. B miaHe cOLManu3alyy OHO SIBJISIETCS OJHWM W3 yCIOBUU (DOPMHUPOBAHUS UHTE/IEKTa JIMYHOCTU U
FapMOHUYHOIO €€ pa3sBUTHA.

CoBpeMeHHOMY Ue/I0OBeKYy XMMHUeCKWe 3HaHWS HeoOXOAWMBI JJisi TIpuoOpeTeHMsi OOIIeKY/JTbTYPHOTO YPOBHS,
TI03BOJISIIOILET0 YBEPEHHO TPYUTHCS B COLIMYME U OTBETCTBEHHO y4YaCTBOBaTh B MHOrOOOPAa3HOM »U3HU 0611[eCTBa,
JU11 OCO3HaHWSI Ba)KHOCTH Pa3yMHOIO OTHOLIEHWs] K CBOEMY 3[l0POBbIO M 3[0POBbI0 APYIUX, K OKpy’Karoleh
TIPUPOJIHOI cpefie, [JI1 TPaMOTHOTO IOBeJeHUsl MPU HCIO0/Ib30BAHUM DPa3/lMUYHBIX MaTepuaJoB U XUMHUYeCKUX
BeIl|eCTB B [TOBCeJHEBHOM )KU3HHU.

Xumuueckoe o00pa3oBaHHe B OCHOBHOHW IIIKOJie SIB/ISETCA 0a30BbIM M0 OTHOIIEHWIO K CUCTeMe 0O0lero
XUMHUYeCKoro obpa3oBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €My YpOBHEe OHO peajiM3yeT TpHCyIIue o6uiemy
XUMHUYEeCKOMY 00pa30BaHHIO KIIOUEBBIe LI€HHOCTH, KOTODbIE OTPaKAalOT TrOCYZAapCTBeHHBIe, OOIecTBeHHbIe U
WHIUBU/ya/lbHbIE TIOTPEOHOCTH. DTHUM OMpEAENSETCS CYLIHOCTb 006Iel cTpaTerud 0OyueHUs, BOCIMTAHUA U
pa3BUTHs 00YUAKOLIUXCS CPeICTBaMU yueOHOro nmpeaMeTa « XUMHUs».

Vsyuenve mnpesmera: 1) crocoGCTBYeT peanu3aliuyd BO3MOXKHOCTeH [jii camopasBUTHUSL U (OPMHMPOBaHUs
KyJIbTYDPbI JIMUHOCTH, eé o611iell ¥ pyHKI[MOHA/TIBHOM IPaMOTHOCTH; 2) BHOCUT BK/IaZ B (JOpMUpPOBaHYe MBIIIEHUS U
TBODUECKUX  CIIOCOOHOCTe  IOJPOCTKOB, HABLIKOB HMX  CAMOCTOSTENbHOH  y4eOHOH  /esTeNbHOCTH,
9KCIIepUMEHTAIbHBIX W HCC/Ie/|0BaTe/IbCKUX YMeHHH, HeoOXOJMMBIX KaK B IIOBCEJHEBHOW >XM3HHM, TaK M B
npodheCCUOHANTBHON [IeSTeTbHOCTY; 3) 3HAKOMHUT CO Crielu(MKOM HayyHOTO MEBIIIIEHHs], 3aK/IafblBaeT OCHOBBI
L|eJIOCTHOTO B3T/IsSija Ha €MHCTBO TPUPOABLI M UesIoBeKa, SIBJSIeTCS] OTBETCTBEHHBIM 3TaroM B (OPMHPOBaHHUU
€CTeCTBeHHO-HayYHOH TPaMOTHOCTH TOJPOCTKOB; 4) criocoOCcTByeT (OPMHUPOBAaHUIO I[IEHHOCTHOTO OTHOILIEHHUSI K
€CTeCTBeHHO-HayUHBIM 3HaHUSIM, K TPUpOJie, K Ue/loBeKy, BHOCHUT CBOM BK/aJ B JKOJOTMUeCKOe 0Opa3oBaHUe
IIKOJIbHUKOB.

HasBaHHble HarpaB/ieHUs! B 00yueHUM XUMHH obecrieunBaroTcs criejuuKoii cofepkaHus IpeJMeTa, KOTOPbIH
SIBJISIETCS] T1elarOTMYecKy a/lalTHPOBaHHBIM OTpakeHHeM 0a30BOM HayKM XMMHM Ha OIpeJie/IEHHOM JTare eé
pa3BUTHSL.

Kypc XuMuM OCHOBHOM LIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE OOYYArOLIMMKCS OCHOB HEOPraHWMYeCKOH XUMUHU U
HEeKOTOPBIX MOHATHI U CBeZieHHnH 006 OTJe/bHBIX 00beKTax OPraHuueCcKor XUMHH.

CTpyKTypa cofep>KaHusi TipeaiMeTa CGOpPMHUpPOBaHAa Ha OCHOBE CHUCTEMHOTO TIOAXOJA K €ro W3y4eHHIO.
Cojiep>kaHre CK/IaJbIBAeTCS M3 CHUCTEMbI TIOHATHH O XMMHUYECKOM 3jieMeHTe W BellleCTBe W CHUCTEeMBbI IMOHSATHH O
XUMHUYecKol peakuuu. Obe 3TH CUCTeMbI CTPYKTYPHO OPraHW30BaHbI 10 NMPUHLMILY [10C/Ie/[0BaTe/IbHOrO Pa3BUTHS
3HaHUI Ha OCHOBe TeOpeTHYeCKUX IpefCcTaB/leHUi pasHOTO ypPOBHs: aTOMHO-MOJIEKYJ/IIPHOTO YUeHHsI KaK OCHOBBI
BCEro ecTeCcTBO3HaHus, ypoBHs Ileproanueckoro 3akoHa [I. V1. MeH/enieeBa Kak OCHOBHOT'O 3aKOHa XUMUH, YUEeHUsI
O CTPOEHHM aToMa W XHMMUYeCKOM CBf3W, IPe/CTaB/leHH 00 3/1eKTPOIMTHUECKON AMCCOLMALMK BELIeCTB B
pactBopax. TeopeTnyeckue 3HaHWSI PaCCMaTPUBAIOTCS HA OCHOBE SMITUPHUECKU IT0JIyYeHHBIX W OCMBICTEHHBIX
(hakTOB, pa3BMBAIOTCS TOC/TEAOBaTe/bHO OT OZHOTO YPOBHS K [PYrOMY, BBIMOMHSS (DYHKIMH OOBSCHEHWS W
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS W BO3MO)KHOCTeH IPaKTUYeCKOro NPUMeHEeHUsI W TIOMyueHus] U3ydaeMbIX
BeIIeCTB.



Takast opraHu3alysl CO/IepP)KaHUsI Kypca CIOCOOCTBYeT Tpe/[CTaB/IeHUI0 XUMHUUECKON COCTABJISAIONIEH HayUHOU
KapTUHBI MMpa B JIOTHKe e€ CHCTeMHOM mpupogbl. TeM caMbiM obecrieunBaeTcsi BO3MOXXHOCTh (DOPMUPOBAHUS y
00yyaromyxcsi 1IeHHOCTHOTO OTHOUIEHWsST K HAayuyHOMY 3HAHWIO U METO/laM TO3HaHWs B HayKe. BakHO Takke
3aMeTUTb, UTO OCBOEHHE COZIep)KaHUs Kypca MPOMCXOJUT C IMpUBJieueHHeM 3HaHUM U3 paHee HM3yueHHBIX KYPCOB:
«OKpy>karo1uit Mup», «brosorus. 5—7 knaccel» U «Pu3mKa. 7 Kaace».

OEIN N3YYEHNSA YYEBHOI'O IIPEJMETA «XUMMWSI»

K HampaB/ieHMIO TIepBOCTENEHHOM 3HAuMMOCTH IpY peanv3alii obpa3oBaTesibHBIX (YHKIWM MpegmeTa
«X¥UMUsD» TPaAULMOHHO OTHOCAT (JOPMHPOBaHME 3HAHMM OCHOB XMMMYeCKON HayKd Kak 00/1acTH COBPEMEHHOIO
€CTeCTBO3HaHMUSI, TIPAKTHUECKOH [IesTe/IbHOCTH YeloBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KY/BTYPHL.
3agaua TipeaMeTa COCTOMT B (DOPMUPOBAHUM CHUCTEMbl XUMHUECKHX 3HAHUM — Ba)KHEHMIINX (AaKTOB, TIOHSITUH,
3aKOHOB W TEOPETHUUECKUX TOJI0XKEHHUH, JOCTYMHBIX 0000LIeHHI MUPOBO33PEHUECKOT0 XapaKTepa, A3blKa HayKH,
3HAHUK O HAyYHBIX METOJAaX WU3yUeHUs BEIleCTB M XMMUUYECKHX Peaklui, a Takke B (DOPMHPOBAHUM W Pa3BUTHH
yMeHUI U CII0cO00B ZIesiTe/IbHOCTH, CBSI3aHHBIX C IJIAHMPOBaHHEM, Hab/I0[eHUeM U IIPOBefieHHeM XUMHWYeCKOro
SKCIIepyMeHTa, co0/Io/jeHreM I1paBu/ 6e30racHoro obpalrieHus C BellleCTBaMU B IIOBCEAHEBHOM XKU3HM.

Hapsiiy ¢ 3TUM 1Liefd W3ydeHMsl NpeAMeTa B IpPOrpaMMe YTOUHEeHbI M CKOPPEKTHPOBAHBI C YUETOM HOBBIX
TIPHOPUTETOB B CHUCTeMe OCHOBHOrO obijero obpaszoBaHusi. CerofiHs B 06pa3oBaHUM 0C000 3HAUMMOMN IPU3HAETCS
HaIpaB/IeHHOCTb O0yuUeHWs] Ha Pa3sBUTHe W CAMOpPAa3BUTHe JIMYHOCTH, (OPMUDOBaHHME €€ WHTe/IeKTa U olliei
Ky/bTypbl. OOyueHHe YMEHHIO YUUTHCS U MPOJOJDKATh CBOE 0Opa3oBaHWe CaMOCTOSITE/TBHO CTAHOBUTCS OZHOM U3
Ba)XXHEHIIMX GYHKLUKM yueOHBIX MPeAMETOB.

B CBsI31 € 3TUM TPU U3y4YeHUH TIpeJiMeTa B OCHOBHOM IIKOJie JOMUHHUpYIOLIee 3HaueHHe TIPHOOpesTd Takue LIeH,
Kak:

- (opMHpOBaHKEe WHTE/UIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSATE/ILHOMY MPUHATUIO PeLIeHUH, ClIOCOOHOM aflanTHPOBAThLCS K OBICTPO MEHSIFOIIUMCS YC/IOBUSM XKU3HU;

- HarpaeJieHHOCTb 00yJeHHs1 Ha chUCTeMaThdecKoe MpUOOIIeHre YUalliuxcsl K CaMOCTOSITe/IbHOM 1T03HaBaTe/IbHON
JlesITe/IbHOCTH, HAyYHBIM METOZaM TT03HaHUsI, JOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CITOCOOHOCTEH K XMMMWY;

- obecrieueHrie yCJOBHM, CIIOCOOCTBYIOIIMX TPUOOPETEHHIO OOYYarOIUMUCS OfbITa Pa3HOOOpa3HOM
JlesITe/IbHOCTH, TI03HAaHWS W CAMOIIO3HAHWs, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMH), WMEIOIUX
YHHUBepCa/IbHOe 3HaueHue JIjIs Pa3/IMuHbIX BU/IOB /lesITe/IbHOCTY;

(hopMHpOBaHUe YMeHHUI OOBSICHATE M OL|eHHUBATh sIBJIEHHUs] OKPY’KaroIL[ero MUpa Ha OCHOBAaHWY 3HAHWH U OIbITa,
TO/TyYeHHBIX NIPH U3YUeHUU XMMUY;

¢dopmupoBaHye y 00yJaroIiXCsi TYMaHUCTUYeCKUX OTHOLLEHHUH, TOHUMaHUs LJeHHOCTH XUMHUYEeCKHUX 3HaHUH JJ1s1
BBIPaOOTKY KOJIOTHUECKH Liesiec000pa3sHOro MoBefieHust B OBITY U TPYZOBOW AeSTeNbHOCTH B LieJISIX COXpaHEeHHUs
CBOETO 37I0POBBS M OKPY>Karolllell IpUPOAHON Cpefb;

pasBUTHe MOTHBALMM K O0YUeHHIO, CIIOCOOHOCTeH K CaMOKOHTDOJIIO M CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHUS
0011IeuyeI0OBEUECKUX [[eHHOCTeW, TOTOBHOCTH K OCO3HAaHHOMY BHIOOpY MpOGW/IS W HAMpaB/JeHHOCTH JalbHEHIIero
00yueHwsI.

COAEPXAHUE YYUEBHOI'O ITPEJIMETA

ITepBoHaya/IbHBIE XUMUYECKHUe TIOHATUS

IMpegmer xumun. Ponb XWMHM B JKU3HM 4YesloBeKa. Terma W BemlecTBa. (Pu3nueckue CBOMCTBA BeIeCTB.
ArperaTHoe cocTosiHUE BeljecTB. IIOHSTHe O MeToZax IO3HAaHMS B XUMHH. XUMMSI B CHCTeMe HayK. UWCTble
BelljecTBa ¥ cMecd. Criocobbl pasziesieHust cMecei.

AToMBI M MOneKyJbl. XUMHYecKue 3jieMeHTbl. CHMBOJIBI XUMHUYeCKUX 3/eMeHTOB. IIpoCTble M C/IOKHBIE
BelljecTBa. ATOMHO-MOJIEKYJ/ISIPHOE yUeHHe.

Xumndeckasi ¢popMysia. BaseHTHOCTE aTOMOB XMMHUECKHMX 3/IEMEHTOB. 3aKOH TTOCTOSTHCTBA COCTaBa BeILeCTB.
OtHocuTtenbHas aToMHasi Macca. OTHOCHTe/IbHasE MOJIeKY/IsIpHast Macca. MaccoBasi Zjo/isi XUMHAYeCKOro 3/IeMeHTa B
COoe/TUHEeHUH.

du3nvecKre U XUMUYeCKHUe siBjieHUsl. XMMUYecKasi peakLys U e€ MpU3HaKu. 3aKOH COXPaHeHMsI MacChl BeIIleCTB.
Xumuuecke ypaBHeHUs1. Knaccudukaiiys XMMAUecKdxX peakLuii (coefuHEeHHs, pa3/ioxKeHs, 3aMellieHusi, 0OMeHa).

XVMHUeCKUH 9KCIIePUMEHT: 3HAaKOMCTBO C XMMHUeCKOH MOCyZOH, ¢ IpaBWiamMy paboThl B jabopaTtopuul U
npuémamu obpaileHust ¢ 1abopaTopHbBIM 000pY/JOBaHKWEM; U3yUeHWe U OMUCaHue (U3NUYECKUX CBOWCTB 00pasijoB
HeopraHWuecKrX BelecTB; Hab/ofeHWe (u3nuecKuX (TUlaBjieHHe BOCKA, TasiHWe JbJa, pacTHpaHHe caxapa B
CTYTIKe, KWIeHWe W KOHJEHCAIL[Us BOJbI) W XMMHUECKMX (TOpeHre CBeud, IMPOKaJMBaHHe MeJHOW IPOBOJIOKH,
B3alMO/IEHCTBME MeJla C KUCJIOTOM) sIBJIeHWH, HabJroJieHre W OINMCAHWe TPU3HAKOB MPOTEKAaHWs XUMHUEeCKUX
peakiuii (pa3/io)keHHe caxapa, B3aUMO/IEMCTBHE CePHOM KHUCJIOTHI C XJIOpWOM 0Oapusi, pa3/iokeHHe THAPOKCHA
meau(Il) mpy HarpeBaHWH, B3aMMO/IEUCTBUE Kejie3a ¢ pacTBopoM cou Meau(Il)); usydeHue criocob0B paszesieHust
cMeceil (C TOMOIIBIO MarHuTa, (WILTPOBaHWE, BbINApUBaHHe, AWCTWUIALMS, Xpomarorpadus), NpoBejeHHe
OYMCTKY TI0BapeHHOW comy; Hab/io/ieHre U ONMCaHUe pe3y/IbTaToB IIPOBeZIeHNs OIbITa, WITHOCTPUPYIOLIEro 3aK0H
COXpaHeHHs1 MacChl; CO3/jaHre MoJieiell MoseKyJI (I1apoCTep>KHEBBIX).



BaxHeiilue npeAcTaBUTe/ M HEOPraHNUeCKHX BellleCTB

Bozayx — cMechk rasoB. CocTaB Bo3zyxa. Kuciopog — seMeHT U IpocToe BelljecTBO. HaxoxxjeHre KUcaopoja
B TIpUpo/ie, hU3nUecKre U XUMHUeCcKre CBoicTBa (peakiyu ropeHusi). Okcugpl. [Ipuvenenre kuciopoga. Crioco0bl
TO/TyyeHUs: KUC/IOpoZa B JlabopaTopyy M TpomblluleHHOCTH. KpyroBopor kuciopoja B mnpupoge. O30H —
anoTporHast MoAuGUKaLUs KUCI0pOJa.

TertoBoit 3¢ dekT XUMHUUeCKOW peaki[iy, TePMOXUMHUECKHe ypaBHeHHs, 9K30- U SHIOTepMHUeCKHe peaKLvu.
TormBo: yrosib ¥ MeTaH. 3arpsi3HeHHe BO3ZyXa, yCHIeHre TapHUKoBOro 3¢ dekTa, pa3pyiieHre 030HOBOTO CJIOS.

Bogopos — snemeHT 1 mpocToe BemlecTBo. HaxoxeHre BoiopoZia B TIpUpofe, Gu3ndeckue U XUMHAYECKHe
CBOICTBa, pUMeHeHNe, Crioco0bl Tomyuenusi. Knesiotel u comnu.

KomuuectBo BelrjectBa. Mosib. MosisipHass Macca. 3akoH ABorazpo. MossipHbli 00bEM Ta30B. Pacuérbl Mo
XUMHUECKUM YPaBHEeHUSIM.

dusnyeckre cBolcTBa BoAbl. Bosa Kak pacTBoputenb. PacTBopbl. HacklilleHHble Y HeHacbIlljeHHble pacTBOPBI.
PacTtBoprMOCTE BelljecTB B Bojie.MaccoBasi foJis BellleCcTBa B pacTBope. XMMHUUeCKHe CBOMCTBA BOJbl. OCHOBaHUS.
Posb pacTBOpOB B MpHpOZie U B ’KU3HU uesioBeKa. KpyroBopoT Bojpbl B IpHpo/e. 3arps3HeHue MPUPOJHBIX BOJ.
OxpaHa ¥ 04HCTKa NPUPOJHBIX BOJ.

Krnaccudukanysi HeopraHudeckux coeguHeHuit. Okcuppl. Krnaccudukauuss OKCHZOB:  cosieobpa3yrorye
(ocHOBHBIE, KWC/IOTHBIE, amdoTepHble) W Hecoseobpa3yromue. HoMeHK/naTypa OKCHZOB (MeXIyHapoAHash H
TpUBHanbHas). PU3nuecKue U XUMUUeCKHe CBOMCTBA OKCUOB. [TonyyeHue OKCHIOB.

OcHoBanus. Knaccudukaliysi ocHOBaHUMM: I1IE70UM M HepacTBOpHMbIe OCHOBaHMs. HomeHKnaTypa OCHOBaHHWi
(Me>xayHapoZHasi ¥ TpUBUaibHast). PU3nveckue U XMMUYeCKHe CBOMCTBA OCHOBaHUM. Ilo/ryueHre oCHOBaHUI.

Kucnorel. Knaccudukanuys kucinotr. HomeHKIaTypa KMCIOT (MeXXAyHapoZiHasi M TpuBHaibHast). dusuueckue u
XUMHUUeCKHe CBOMCTBa KUC/IOT. Psiy aktrBHOCTU MeTasuioB H. H. Bekerora. ITonydeHre KUC/IOT.

Conu. HoMeHKaTypa cosield (MeXXAyHapoAHasi U TpuBHasbHasi). Pu3nueckre U XUMUUeCKUe CBOWCTBA COJIEM.
ITonmyuenue conen.

I'eHeTHueckas CB3b MeX/y KjlacCaMi HeOpraHU4eCKHUX COeJUHeHU.

XVMHUUECKUI SKCIIepUMEHT: KaueCTBEHHOe OIpefie/leHHe COZep)KaHus KUC/Iopoja B BO3[yXe; TIOIydeHue,
cobupaHue, pacrio3HaBaHHMe M U3yueHHWE CBOMCTB KHC/IOpOJa; Hab/ofeHWe B3auMOJEHCTBUS BeLIeCTB C
KHCJIOPO/IOM U yC/IOBHSI BOSHUKHOBEHUsI U NIpeKpalljeHust FopeHus (TIoKapa); 03HaKoMJIeHHe ¢ 00pasLiaMi OKCHJI0B
Y OMMCaHWe WX CBOWCTB; TMOJyuyeHWe, cobupaHue, pacrio3HaBaHHe W W3yUeHHe CBOWCTB Bojiopoja (ropeHue);
B3auMogielicTBue Bozopoaa ¢ okcupom Menu(Il) (BO3MOXKHO HCIO/IB30BaHKME BUIEOMATepUAoB); HaO/O/eHMe
00pa3LoB BelecTB KOJMYECTBOM 1 MOJb; HCC/eAOBaHHE OCOOEHHOCTeH paCTBOPEHWs BEIIeCTB C pa3/IMUHOMN
pacTBOPUMOCTBIO; TPUrOTOBJIEHHE PacTBOPOB C OMNpeJeIHHOM MacCOBOM f0/ell pacTBOPEHHOIO BelecTBa;
B3aUMO/IeliCTBUe BOZABI C MeTaulaMu (HaTpueM W KajblieM) (BO3MOXXHO MCII0/Ib30BaHMe BH/ieOMaTepHasioB);
orpeZiesieHNe PacTBOPOB KUCJIOT U 1jeJioveli ¢ TOMOIIbI0 MHAWKATOPOB; UCCIeA0BaHHe 00pa3joB HEOPraHUUeCKUX
Bell|eCTB pa3/IMUHBIX KJ/IAacCOB; Hab/rofeHre M3MeHeHHsl OKpAacKH MHAWKATOPOB B PacTBOpax KUCJIOT U ILijeouel;
n3yueHue B3auMogelcTBus okcuga MeAu(Il) ¢ pacTBopoM cepHOM KHC/IOTBI, KUCJIOT C MeTa/UlaM{, peakLui
HeMTpanu3alyy; NoyueHre HepaCTBOPHUMbIX OCHOBaHWM, BbITECHEHHE OIHOI'O MeTasia JpyryuM M3 pacTBopa COJy;
pellieHHe SKCIIepUMeHTa/IbHBIX 3a/lay Mo TeMe «BakHeli1ye Kacchl HeOPraHNIeCKUX CoeJUHEeHUM».

ITepuoguueckmnii 3aKoH U Ilepuoanueckas cucrema xumuueckux 3emMenToB [I. V. MenpeneeBa. CtpoeHue
aToMoB. XMMHUecKas CBA3b. OKHC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKIiiu

ITepBble TOMBITKA KaacCU(UKAIMA XUMUUYECKUX 3J1eMeHTOB. I[IOHATHe O TpyINnax CXOAHBIX 37eMEeHTOB
(u1esiouHble U II€/IOYHO3eMesbHbIe MeTajllbl, TajioreHbl, WHepTHbIe ra3bl). OJIeMeHTHl, KOTOpble 00pa3yroT
am(oTepHble OKCH/IbI U THPOKCHABI.

INepnopnueckuii  3akoH. [lepuoguueckast  cucreMa  XUMHUYecKUX  31eMeHToB  [I. 1. MeHpeneesa.
KoporkoriepuozHasi ¥ AnvHHONepuofgHast Qopmbl [leprofnveckod cHCTeMbl XUMUYeCKHUX 3y1eMeHTOB [l.
. Menpeneea. Ilepuogsl u rpymnmbl. PU3ndyecKuil CMBIC/ TOPSAKOBOTO HOMepa, HOMEPOB Ieprojja W T'PYIIIbI
3/1eMeHTa.

Ctpoenne aTtomoB. CocTaB aTOMHBIX sifiep. VI30Tombl. DineKTpoHbl. CTpOeHHe 37IeKTPOHHBIX 0600YeK aTOMOB
nepBbIX 20 XMMHUYeCcKUX 31eMeHTOB [leproanueckoii cuctemsl [I. V1. MeHpeneeBa. XapakTepucTHKa XUMHUECKOTO
371eMeHTa 110 ero noJiokeHuro B [Teprouueckoii cucreme [1. V1. MeHzeneeBa.

3aKOHOMEPHOCTH M3MeHeHUsl paZulyca aTOMOB XMMHUYeCKUX 3/1eMeHTOB, MeTa/lIMYeCKUX U HeMeTa/UIn4ecKUX
CBOICTB MO IpynnaM U nepuojam. 3HaueHue [lepuoanueckoro 3akoHa U Ileprofnveckoi CUCTeEMbl XMMUYeCKUX
3/1eMeHTOB [i/Is1 pPa3BUTHsI HAyKU U MpakTUKU. []. V. MeHJeneeB — yuéHbIN U TpaXkiaHMH.

Xumryeckasi cBsisb. KoBasieHTHast (MO/isipHasi 1M HeMOJsIPHAs) CBSI3b. OJIeKTPOOTPUL{ATEbHOCTh XUMMUECKHX
3/71eMeHTOB. IoHHas CBSI3b.

CreneHb okucieHus. OKUCIUTeIbHO-BOCCTAHOBUTENBHBIE peakud. [Iporjeccsl OKUC/IeHHsS U BOCCTaHOBJ/IEHUS.
Oxuc/uTeny U BOCCTaHOBUTE/TH.

XUMUUECKUI 3KCIIEPUMEHT: H3yuyeHWe 00pasljoB BEIIeCTB METa/VIOB M HEMETAl/IOB; B3auMOJEHCTBHE
TWAPOKCH/Aa LMHKAa C pacTBOpaMM KHMC/IOT U IIlefiovelf; NpoBefieHMe OIBITOB, WIMIOCTPUPYIOLIUX TpPUMepEI
OKHC/IUTeIbHO-BOCCTaHOBUTE/IbHBIX PeakLuii (TopeHNe, peakLiuy pas/ioyKeHUsl, COeJUHEHNS).

MexnpeaMeTHbIe CBA3H



Peayu3aiiysi MEXITPeJAMETHBIX CBs3€H MMPU U3yUeHUH XUMHHU B 8 K/lacce OCYIIIeCTB/ISIETCS uepe3 MCII0/Ib30BaHUe
Kak 00ILIUX eCTeCTBEeHHO-HAayUHbIX TOHATHH, TaK W TIOHATHH, IB/ISIOIHUXCS CHCTEMHBIMU [IJ151 OT/Ie/IbHBIX TPeJMEeTOB
€CTeCTBEHHO-HAyUYHOr'0 [[UKJ/IA.

OO61ijie  ecTeCTBeHHO-HAyuHbIe TIOHSATHS: HayuHbli (DakT, TUMOTe3a, TEeOpHs, 3aKOH, aHaiu3, CHUHTe3,
KIaccUduUKalysi, MepuoUUHOCTh, Hab/0jeHre, SKCIIEPUMEHT, MO/IeIMPOBAHUe, U3MEPEHUEe, MO/Ie/Th, SBIEHUE.

®du3MKa: MaTepHs], aToM, JeKTPOH, TIPOTOH, HEWTPOH, WOH, HYKJ/IW, W30TOIMbI, PaJMOAKTUBHOCTL, MOJIEKYIa,
3/IeKTPUUECKUI 3apsif, BeLeCTBO, Telno, 00BEM, arperaTHoe COCTOSHWE BeIecTBa, ra3, (U3HUecKde BeTUUHHBI,
eIUHHUL[bI U3MEPEeHMs, KOCMOC, TIaHeThI, 386371k, CoJTHIe.

Buosnorust: poTocuHTe3, AbIXaHUe, Ouocdepa.

Teorpacdwust: atMocdepa, rugpocdepa, MUHepasbl, TOPHbIE MTOPObI, MM0JIE3HbIE MUCKOMIaeMble, TOIUIMBO, BO/HbIE

pecypcsl.

IVNIAHUPYEMBIE OBPA3BOBATE/IbHBIE PE3Y/IBTATbBI

I/IBYIJEHI/IE XUMHUHU B 8 Kiacce HaIlpaB/IEHO Ha AOCTIDKeHNe O6yqal-OLLll/IMI/ICﬂ JINYHOCTHBIX, MeTallpeJMeTHbIX N
NnpegMeTHBIX pe3y/IbTaTOB OCBOEHUA yq86HOFO rpegmMeTa.

JIMHHOCTHBIE PE3YJ/IBTATBI

JIMYHOCTHBIE pe3y/bTaThl OCBOEHMs MPOrPAMMBI OCHOBHOTO 0O0IIero o6pa3oBaHUs [JOCTUTAKOTCI B XO[e
obyueHUsT XMMUM B eJUHCTBe yuyeOHOW M BOCIUTaTeNbHOM AesiTeibHOCTHM OpraHu3alii B COOTBETCTBUM C
TPaJULMOHHBIMA POCCHUMCKUMHU COLMOKYJIbTYDHBIMU U [JyXOBHO-HDAaBCTBEHHBIMU LIEHHOCTSIMH, IPHUHATHIMH B
o0ljecTBe TIpaBW/IaMH W HOPMaMH TIOBeZeHHsi M CIIOCOOCTBYIOT TIpOIleccaM CaMOIO3HAHHS, CaMOPA3BUTHS M
CoLMa/M3aLy 00yJaroIxcsl.

JIMYHOCTHBIE Pe3Y/IbTaThl OTPAXKAOT CHOPMHUPOBAHHOCTE, B TOM UKCJ/IE B YACTH:

ITaTpHOTHYECKOr0 BOCIUTAHUSA

1) 1|eHHOCTHOTO OTHOIIEHHs K OTEUeCTBEHHOMY KYJbTYDHOMY, HWCTOPUUECKOMY WM HAyUYHOMY HAC/IeJuIo,
TOHUMAaHWs 3HAUEHUs] XUMHUUECKOW HayKH B )KU3HU COBPEMEHHOTrO OOILeCTBa, CIIOCOOHOCTH B/aJIETh JOCTOBEPHOMN
uH(pOopMaLMell 0 TIepeIOBLIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOW M OTeueCTBEHHOW XMMMH, 3aUHTEPeCOBaHHOCTU
B Hay4HbIX 3HaHUAX 00 yCTpOIiCcTBe Mupa U 0011jeCTBa;

I'paxiaHCKOro BOCIIUTAaHUSA

2) mpejCTaBjeHHs O COLMAJBHBIX HOPMax M TIPaBWIaX MEXIMYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE,
KOMMYHUKaTUBHOW KOMITETEHTHOCTU B OOILECTBEHHO TMOJIe3HOH, yuebHO-UCCIej0BaTeNbCKOW, TBOPYECKOH WU
IPYTUX BUZIaX [JeATeJbHOCTH; TOTOBHOCTH K pPa3HOOOpa3sHOW COBMECTHOW [eTeNbHOCTH TIPU BbIMOJHEHUH
yueOHbIX, TI03HABATe/NbHBIX 33[jay, BBIMOJTHEHUM XUMHUYECKMX SKCTIEDUMEHTOB, CO3/IaHUH YUeOHBIX TPOEKTOB,
CTpPeMJIEHUsT K B3aMMOMOHUMAHWIO M B3aUMOIOMOILM B TIPOLIeCCe 3TOH yueOGHOHN [esiTe/bHOCTH; TOTOBHOCTH
OL|eHMBaTh CBOE TIOBeJieHNe U TIOCTYIKY CBOMX TOBApHUILEH C MO3ULIMM HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM
0CO3HaHUs T10C/IeICTBHI IIOCTYIIKOB;

IleHHOCTH HAYYHOT'0 MO3HAHUSA

3) MHUpPOBO33peHYeCKUX TMPe/CTaB/IeHHH O Bell|eCTBe U XMMHUEeCKOW peakL{il, COOTBETCTBYIOLINX COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKU W COCTABJSIIOIIMX OCHOBY AJisi TOHWMaHHUS CYyLUIHOCTH HAyyHOW KapTHHBI MMDa;
npe/iCTaB/ieH|uii 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BHUTHs TPUPOJBI, B3aWMOCBA3X UeOBeKa C TMpPUPOJHON
CpeJioii, 0 PO/ XUMHH B TIO3HAHWH THX 3aKOHOMEPHOCTEN;

4) mo3HaBaTe/lbHbIX MOTHBOB, HATPABJE€HHBIX HA TOJNyUeHHE HOBBIX 3HAHUM MO XWMHH, HEOOXOAWUMBIX s
00BsicHeHUsT Ha0JTFO/JaeMbIX ITPOLIECCOB U SIBJIEHU;

5) no3HaBaTenbHOM, MH(OPMALMOHHOM M UMTaTebCKOM KyJIbTYPbl, B TOM UHC/e HaBbIKOB CaMOCTOSITebHOM
paboTel C yueOHBIMH TeKCTaMH, CIpPABOUHOM JIUTEpaTypoi, [JOCTYMHBIMH TeXHHUECKUMH Cpe/CTBaMU
MH(OPMALIMOHHBIX TeXHOJIOTHH;

6) uHTepeca K 00yueHHIO U [TO3HAHUIO, JIF0O03HATeTBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaM000pa30BaHUIO,
MIPOEKTHOM W WCCIIeA0BaTeIbCKOM JesTeNbHOCTH, K 0CO3HAHHOMY BBIOODY HArpaBlIeHHOCTH U YPOBHS 00yueHus B
JanbHeuieM;

®opMHPOBaHKA KY/IbTYPHI 30POBbs

7) OCO3HaHUS L|eHHOCTH >KWU3HM, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 370pPOBBIM
o6pa3 >KM3HU, OCO3HAHHS MOC/Ie/ICTBUM M HElpUsTUs BPeAHBIX NPUBbIYEK (yroTpebsieHus ankoros, HapKOTHKOB,
KypeHusi), HeoOX0JUMOCTH COO/TIO/IeHHsT TIPaBU/ 0e30MacHOCTU TIpU OOpaIlleHUd C XUMUYEeCKUMU BeIleCTBaMU B
ObITY U peasibHOM >KU3HU;

TpyAoBOro BoCnuTaHUA

8) WHTepeca K TPAaKTMUYeCKOMY HW3Yy4eHHIO Tpodeccuii W TpyJa paslUYHOrO pOJa, YBAOXKEHWE K TPYAY U
pe3y/abTaTtaM TPYJOBOHM [esTeJbHOCTH, B TOM YMC/Ie HAa OCHOBE MPUMEHEHWs TPEeJMETHBIX 3HAHWUU M0 XUMHH,
0CO3HAHHOTO BHIOOPA UHIMBU/YaTbHOW TPAEKTOPUHU TIPOZO/DKEHHs 06pa30BaHusl C YUETOM JIMUHOCTHBIX MHTEPECOB
U CIIOCOOHOCTH K XHMHH, OOLIeCTBEHHBIX WHTEpecOB W TIOTPeOHOCTeH; ycrelHoN NpodeccroHaIbHON
JleATe/IbHOCTH 1 pa3BUTHS HEOOXOJUMBIX YMEeHUH; TOTOBHOCTD a/JalITUPOBAThCs B IIPOdeCCHOHAIBHOM Cpejie;



JKO0JIOTUYECKOI'0 BOCIIMTAHUSA

9) sKo/OrMUecKky 1iesecooOpa3sHOro OTHOLIEHWS K IIPUpOZie KaK MCTOUHMKY JKU3HM Ha 3eMm/le, OCHOBe eé
CYLL|eCTBOBaHMsl, [IOHUMaHHUs [IeHHOCTU 3[,0pOBOTrO U Oe3oracHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOLIEHHUS K
cobcTBeHHOMY (U3HUUECKOMY U TICUXUUYEeCKOMY 37,0POBbIO, OCO3HaHUsI LJeHHOCTH COO/II0/ieHNst IIpaBy 6e30I1acHoOro
TOBe/ieHust TIpK paboTe C BelljeCTBaMH, a TAK)Ke B CUTYaLIUSIX, YTPOXKAOLIVX 370POBBIO M XKHU3HU JIFO/el;

10) criocobHOCTH TIPUMEHSITh 3HaHUs, IOydaeMble NpY W3YYeHWH XUMUH, [JIs pelleHHs 3afad, CBS3aHHBIX C
OKDY’KAIOIeH TPUPOAHON Cpe/io, TOBBILIEHHS YPOBHSI 3KOJIOTMYECKOM KYJbTYPbI, OCO3HaHMs T106aJbHOTO
XapakKTepa 3K0JIOTHUeCKUX MpobsieM 1 IyTell UX pelleHus MoCpeICTBOM METOJOB XUMHUY;

11) 5KONOrMYecKoro MBIIIJIEHNS], YMEHHUsT DYKOBOZJCTBOBAaTbCS UM B II03HABaTelbHOM, KOMMYHMKAaTHBHOW U
COL[Ma/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanpegMeTHBIX pe3y/IbTaTOB BBIE/SIOT 3HauuMble [yisi  (DOPMHMPOBAHWS MHPOBO33DEHUS
oO1jeHayuyHble TIOHATHSI (3aKOH, Teopus, TPUHLWIM, TUIOTe3a, (aKT, CUCTeMa, TpOLeCC, 3KCIIePUMEHT W [p.),
KOTOpBIE UCIIOJb3YIOTCS B €CTeCTBEHHO-HAayUHbIX yueOHBIX MpeAMeTax M TMO3BOJISIOT Ha OCHOBe 3HAaHUM U3 3THX
npeAMETOB ()OPMHUPOBaTh MpPEZCTaB/leHHe O IIeJIOCTHONW HAayuyHOM KapTUHe MHUpa, U YHHMBepCalbHble yueOHbIe
nelcTBusl  (TO3HaBaTe/lbHble, KOMMYHHUKATHBHbBIE, DEry/sTHBHbIE), KOTOpble obecrieunBaiOT (HopMHpOBaHUE
TOTOBHOCTH K CAaMOCTOSITE/IbHOMY TIJITAHUPOBAHUIO U OCYILIECTB/IEHUIO yueOHOH JiesITe/IbHOCTH.

MertarpeMeTHble pe3y/bTaTbl OCBOEHHS 00pa30BaTe/NbHON TMPOrpaMMbl IO XHMHMH OTPaXKAlOT OBJ/afIEHHe
yHHBepCaIbHBIMU [T03HAaBaTe/IbHBIMU JIeHCTBUSIMH, B TOM UHCTIE:

Ba30BbIMM JIOTHYECKUMH AeHCTBHSIMHA

1) yMeHHeM WCMO/b30BaTh TMPUEMBI JIOTMUECKOTO MBILUIEHUS TPU OCBOEHUM 3HAHWU: pPacKpbIBaTh CMBICT
XUMHUUECKUX TTOHSATUH (BBIJEJSITh UX XapaKTepHbIe TIPU3HAKH, yCTaHAaBIMBaTh B3aUMO CBSI3b C APYTUMH MOHSTUSMHU),
WCII0/Tb30BaTh TIOHSTHUS /1 O00BSCHEHUsS] OTAENbHBIX (PAKTOB W SIBJIE€HWI; BLIOMpATh OCHOBAHUS U KPUTEPUU [IIs
KJIacCU(UKAIMY XUMUYECKUX BEIIeCTB M XUMHUECKHUX PeaklWi; yCTaHaBIWBaTh MMPUYMHHO-C/Ie[ICTBEHHbIE CBS3U
MEX7y O0BeKTaMU H3yueHHs; CTPOUTh JIOTUUYECKUE PaCCyXeHusi (MHAYKTHUBHbIE, JeyKTHBHBIE, [0 aHAJOTHH);
JleJlaTh BBIBO/IBI U 3aK/TIOUEHUSI;

2) yMeHHEM TIPUMEHSITb B TPOLIeCCe TI03HAHHUS TOHATHS (TIpeJMeTHble U MeTalpe/JMeTHbIe), CUMBOIMYeCKHe
(3HaKOBBIE) MOJIENTH, WCIO/b3yeMble B XMMHH, MPeoOpa30BhIBATh LIMPOKO TPUMEHseMble B XUMHH MOJe/bHbIe
TIPe/ICTaB/IeHNs — XWUMUYECKU 3HaK (CUMBOJI 3/IeMeHTa), XUMUYeckass ¢opMysja W ypaBHeHHe XUMHUYeCKOU
peakL[i — TIPU PellIeHNH yueOHO-T103HaBaTeIbHBIX 3a/lay; C YUYETOM 3TUX MOJZEbHBIX MPeZCTaB/IeHNH BhISIB/ISIT U
XapaKTepU30BaTh CYIECTBEHHbIE TIPU3HAKA H3yuyaeMbiX OOBEKTOB — XWMHUECKUX BEIIeCTB U XUMHUECKUX
peakiuii; BBISBIATH OOIIMe 3aKOHOMEPHOCTH, MPUYMHHO-C/IACTBEHHbIE CB3W W TMPOTHUBOPEYMs B HM3y4aeMbIX
MpoLieccax W SIBIEHUAX; TIpeJjlaraTh KPUTEPUU [i/i BBISBJIEHUS 3TUX 3aKOHOMEPHOCTEH U TPOTUBOPEUUIA;
CaMOCTOSITEJIbHO BBIOMpPATh Crocob pelieHUs] yueOHOWM 3a/jaud (CPaBHUBATh HECKOJLKO BAPUAHTOB peEIIeHMs,
BbIOMpaTh Haubosee MOAXOIALINN C YUETOM CaMOCTOSITEIEHO BbIZIETIEHHBIX KDUTEPHUEB);

Ba3zoBbIMH HCC/Ie/|0BaTe/IbCKUMH AeHCTBUAMUA

3) yMeHHeM HCII0/Ib30BaTh TOCTaB/IE€HHbIE BOTIPOCHI B KaueCTBe WHCTPYMEHTA IMO3HaHWsl, a TAaKKe B KauecTBe
OCHOBBI /17151 (HOPMHPOBAHUSI TUIIOTE3BI 110 TTPOBEPKe MPaBU/ILHOCTH BBICKA3bIBAEMBIX CY)KIEHUH;

4) npuobpeTeHue OMbiTa TO TJIAHUPOBAHWIO, OPTraHM3alMM U TIPOBEJIEHUI0 YUEHUUECKUX HSKCIIePUMEHTOB:
yMeHHe Hab/moaTh 3a XOJO0M TMpOLiecca, CAMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OPMY/IUPOBATh
0060011IeHUs ¥ BBIBO/IBI [0 pe3y/ibTaTaM MPOBEJEHHOrO OIbITa, WCC/Ie[OBAHNs, COCTAB/IATh OTUET O MPOZETaHHON
pabore;

Pab6otoii c undopmanmei

5) ymeHuweMm BbIOMpaTh, aHaIW3UPOBATH W WHTEPIIPETHPOBATH MHGOPMALMIO Pa3IMUHBIX BHUAOB U (HOpM
MIPe/ICTaB/IEHUs, TIOJyUYaeMyr0 W3 pa3HbIX HCTOUHHMKOB (HAay4HO-TIOMYJ/sSpHAasi JIUTepaTypa XUMHUYeCKOTro
COZlep)KaHusi, CIpaBOUHBle TIOCOOWs, pecypchl VIHTepHeTa); KDPUTHUECKM OL|eHHWBaTh TPOTUBOPEUMBYIO U
HeI0CTOBEPHY0 HH(OPMaLIUIO;

6) yMeHHeM MPUMEHSITh pa3/IMuHble METO/IbI M 3aITPOCKI TIPH MTOWCKe 1 0TOope MH(OpPMAaLIMK U COOTBETCTBYHOIIUX
JIAHHBIX, HEOOXOAUMBIX [1/151 BBITIOJIHEHUsI yUeOHBIX U MMO3HABATe/IbHBIX 33/lau OTpe/Ie/IEHHOr0 THMA; PUOOpeTeHne
ombiTa B 00/1aCTM WCIO/b30BaHUS WH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OB/aJieHHe KyJbTYPOi
AKTUBHOTO WCIIO/Ib30BaHUS Pa3lMUHBIX MOWUCKOBBIX CHUCTEM; CAaMOCTOSITENIbHO BBIOMpATh OMNTHUMANbHYIO (Gopmy
TipeZicTaB/eHys] WHGOPMaMd YW WUTIOCTPUPOBATh pelllaeMble 33/laud HeCJIOKHBIMH CXeMaMH, [JuarpaMMaMH,
IpyruMy popMamu rpaMKu U UX KOMOMHAIUSAMMY;

7) yMeHHeM WUCIIO/b30BaTb W aHAlIM3UpOBaTh B TIporecce yueOHOW M WCC/e0BaTe/lbCKOM JesTeTbHOCTH
VH(OPMALIMIO O BIUSHUU TIPOMBIIUIEHHOCTH, CEbCKOTO XO3fHCTBA M TPAHCIIOPTA HA COCTOSIHUE OKpY»Karolen
TIPUPO/THOM Cpe/ibl;

YHUBepCaTbHBIMUA KOMMYHHUKATHBHBIMH A€HCTBUAMHA

8) ymeHueM 3ajaBaTh BOMPOCHI (B XOZe [Auanora W/WIA [UCKYCCHU) TO CYIIECTBY OOCYX[JaeMOW TeMbl,
(hopMyTMpOBAaTEL CBOY TPe/|/I0KEHHsT OTHOCHUTE/IBHO BBITIOJTHEHUS TIPe/|I0’KeHHOM 3a/jauy;

9) mpuobpeTeHye OMbITa TPe3eHTallul Pe3y/IbTaTOB BLINOHEHUS] XUMUYECKOT0 3KCIepuMeHTa (1abopaTopHOro
OIbITa, J1aO0paTOPHOI PabOTHI 10 UCC/IEJOBAHHIO CBOMCTB BeIlIeCTB, y4eOHOT0 NPOeKTa);



10) 3aMHTepeCcOBaHHOCTL B COBMECTHOM CO CBEPCTHHUKAMH TI03HABATE/IBHOM 1 MCC/Ie0BaTelbCKON e Te/TbHOCTH
TIPH PELeHNH BO3HUKAIOIUX MP00JieM Ha OCHOBE yuéTa OOLMX UHTEPECOB U COT/IaCOBAHUSI TO3ULIMK (06Cy>KaAeHN s,
00MeH MHEHUSIMH, «MO3TOBbI€ IITYPMbD», KOODJWHALMs COBMECTHBIX [€MCTBUM, OIpeZie/ieHHe KPUTEpHEB TI0
OLIeHKe KauecTBa BBITIOJIHEHHOHW paboThl U Ap.);

YHHuBepcaTbHBIMU Pery/isTUBHBIMH [IeHCTBUSIMUA

11) ymeHHeM CaMOCTOSTE/IbHO OTIPeJIeJATh Lied esTeIbHOCTH, T/IaHUPOBAaTh, OCYILIeCTB/ISTh, KOHTPOIUPOBATh
U MpU HeoOXOAWMOCTH KOPPEKTHPOBaTb CBOKO [IesITeJIbHOCTb, BHIOMpaTh Haubosiee 3¢QdeKTHBHbIE CIIOCOOBI
pellieHHs1 yueOHBIX M MO3HABaTeIbHBIX 3aJjay, CaMOCTOSITE/TBHO COCTaBJISITh WM KOPPEKTUPOBATh TPe/JI0XKEeHHBIN
aITOPUTM ZAeHCTBUH TMPY BBITIOJIHEHWH 3aJjdHUM C YUYETOM TOyUYeHHs HOBBIX 3HaHUH 00 M3yuyaeMbIX 00beKTax —
BeIIleCTBaxX M PeaklUsiX; OLleHMBATh COOTBETCTBHE MOyUeHHOTO pPe3y/ibTaTa 3asiBIeHHOU 1ie/n;

12) yMeHHeM UCII0/1b30BaTh U aHaIM3UPOBaTh KOHTEKCTHI, Mpe/jjlaraeMble B YCJIOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe mpeMeTHBIX De3y/bTaTOB 10 OCBOEHHIO 00s3aTe/IbHOIO COJiep’KaHUsl, YCTAHOBJIEHHOIO JaHHON
TIpUMepHOM paboueli MPOrpaMMoi, BBIAESIOT: OCBOEHHBbIE 00yUarOI[UMHICS Hay4Hble 3HAaHUSI, YMEHHUSI U CII0COOBI
JeUCTBUH, crielipUueckue [y TpeJMeTHON o0macTi «XuMus», B[l JeSITeJIbHOCTH TIO TIOJyYeHUIO HOBOTO
3HaHWsl, ero UHTepIIpeTaLiy, Mpeobpa30BaHUI0 1 IPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaLUsX.

[TpegMeTHBIE pe3y/IbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD ¥ 00YUAIOIUXCS C/IEAYIOLINX YMeHHH:

1) packpbleamb CcMbIC1 OCHOBHBIX XMMHUECKMX TOHSITUH: aTOM, MOJIeKyJsa, XHMHUEeCKHdN 3/7eMeHT, IpocToe
BeII|eCTBO, CJIOXKHOE BelleCcTBO, CMecCh (O[HOPOZAHAsi M HEOJHOPO/iHasi), BalleHTHOCTh, OTHOCUTe/bHAsi aTOMHasi U
MOJIeKyJISipHasi Macca, KOJIMYeCTBO BEIeCTBa, MOJIb, MOJISIPDHAsE Macca, MaccoBast [Jo/Isi XUMUYeCKOro 3/1IeMeHTa B
CoeJJMHEHUH, MOJISIPHBIN 00BEM, OKCH/J|, KHC/IOTa, OCHOBaHKE, COJlb, 3JIEKTPOOTPULIATE/IbHOCTD, CTeNleHb OKUCIeHNS,
XUMHUUeCKass peakUus, KiacCUGHKaLUs peak(Uid: peaklMd COeJVHEHUsl, peak[U{d pPa3JoKeHWs, peakL|H
3aMellleHns], peakyyd oOMeHa, 9K30- U SHJOTePMMYECKHe peakluy; TeruioBoW 3(QeKT peakuuu; spo aToMma,
3/IeKTPOHHBIM C/IOW aTroMa, aTOMHasi opOHTanb, pajlyC aTroMa, XUMUYecKas CBsi3b, IIOJISIpHasi M HeEToJIsipHast
KOBaJIeHTHasl CBsi3b, WOHHAs CBsI3b, WMOH, KaTHWOH, aHHOH, pacTBOp, MaccoBasi MoJisi BeljecTBa (TPOL{eHTHas
KOHIIeHTpAL[}si) B PAaCTBOPE;

2) uamocmpupogamsb B3aMMOCBSI3b OCHOBHBIX XMMHUECKHUX TIOHATHH (CM. I1. 1) ¥ IPUMeHSTh 3TH MOHSATHS TPU
OITHCaHWH BeIeCTB U MX ITPeBPalLleHIH;

3) ucnoab308amb XMMHUUECKYH0 CHMBOJIMKY /s COCTaB/eHHsl ()OpMyJ BelljeCTB U YpPaBHEHHN XUMMYeCKUX
peakuuii;

4) onpedensimb BaIEHTHOCTL aTOMOB 37IEMEHTOB B OWHApHBIX COeJMHEHUSX; CTelleHb OKHC/IeHUS 37IEMEHTOB B
OWHApHBIX COeJVMHEHHUSX; MPHHAJIEKHOCTL BELeCTB K OIpe/ie/IEHHOMY K/1acCy coeAdHeHWH mo ¢opMy/am; BHU[
XUMHYeCKOHN CBsI3W (KOBaJIeHTHasl M MOHHasl) B HEOpraHNUeCKUX COeIMHEeHUsIX;

5) packpbieamb cmblica Ilepuosuueckoro 3akoHa [l. V. MeHzeneeBa: [eMOHCTPUpOBaTb TIOHMMaHHe
TepHUOANYeCKON 3aBUCHMOCTH CBOWCTB XMMHUECKHAX 3/IEMEHTOB OT MX TIOJIOKeHWs1 B Ilepuojuueckoil cucreme;
3aKOHOB COXPaHeHHsI MacChl BeIlleCTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO yueHHs], 3aKOoHa ABOTrazipo;
OINMCHIBATh U XapaKTepu3oBaTh TabiuuHyo dopmy [leproaudeckoii cUCTeMbl XUMHUUECKHX 371EMEHTOB: pa3/inyarh
TIOHSITYSL «TJIaBHasl moArpymmna (A-rpynma)» u «rnobouHast nogrpymnmna (b-rpynma)», mManble U OOJbIINE TTEPHUOJBI;
COOTHOCHUThL 0003HaUeHUs, KOTOpbie UMEIOTCS B Tabuuie «[leprouueckasi CCTeMa XUMHYeCKUX 31eMeHToB [. U.
MeH/ieneeBa» C YMC/IOBBIMU XapaKTepPUCTUKAaMU CTPOEHHsI aTOMOB XMMUUECKUX 3/1eMeHTOB (COCTaB U 3apsifi si7ipa,
o0l1Iiee YKCIIO 37IEKTPOHOB U pacnpe/iesieH e UX TI0 3/IeKTPOHHBIM CJI0SIM);

6) Kraccuguyuposampb XUMHUECKHE 3/IeMeHTbl; HeopraHuueckye BelllecTBa; XMMHUYecKHe peakiyu (110 YMciy U
COCTaBy y4aCTBYIOIIVX B PeAKLMH BeIIeCTB, 110 TeTVIOBOMY 3 deKTy);

7) xapakmepu3zoeamb (Onuchieanib) ooLe XUMUUYECKHEe CBOWCTBA BELeCTB Pa3/IMUHbIX KIacCoB, MOATBEPKAAs
OIMcaHMe TIpUMepaMU MOJIeKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOLIMX XMMHUUECKUX peaKL{ni;

8) npoeHo3upogampb CBOWCTBA BeIECTB B 3aBUCMMOCTH OT MX KaueCTBEHHOTO COCTaBa; BO3MOXKHOCTU
MpOTeKaH!sl XUMUYeCKUX TpeBpallieHni B pa3/IUHbIX YCA0BUSIX;

9) ebluUCIAMb OTHOCUTE/IBHYIO MOJIEKY/ISIPHYIO M MOJIIPHYIO Macchl BellleCTB; MacCOBYIO [JOI0 XUMUYECKOro
371eMeHTa 1o (opMyJie coeMHEeHMs; MacCOBYIO [JOMIO BellleCcTBa B PaCTBOPE; NMPOBOAUThL PACUéThI M0 ypaBHEHUIO
XUMHUUECKOU peakLvy;

10) npumeHssimb OCHOBHBIE OTEpariiid MBIC/UTENLHON JIeATelbHOCTA — aHa/lku3 W CHUHTe3, CpaBHEHHe,
000011jeHHe, CUCTEMATH3ALHIO, KIaCCU(UKAILWIO, BHISIBJIEHHE MPUUMHHO-C/IE/ICTBEHHBIX CBSi3eld — JJIs M3yUeHHs
CBOMCTB BellleCTB ¥ XUMHUUECKHUX peakl|uii; ecTeCTBEHHO-Hay4YHble MeTO/bl [103HaHUs — HabuitofieHre, n3MepeHue,
MO/leIMpOBaHue, SKCIIepPUMEeHT (peasbHbIM U MBIC/IEHHBIN);

11) cnedosamp mpaBU/IaM TOJIb30BAaHUS XUMUYECKOW MOCYJOH W Jj1abopaTOpHBIM 00OpY/I0BaHUEM, a TaKXkKe
npaBunaM oOpaljeHusi C BellleCTBaMH B COOTBETCTBUM C HHCTPYKLMSIMU IO BBIIOJIHEHHIO J1ab0paTOpHBIX
XMUMHWYECKUX OIBITOB [0 TOJYYeHHI0 W COOMpaHWIO ra3000pa3HbIX BellecTB (BOZOpPOAa U KHCIOPOZa),
TIPUTOTOBJIEHHIO PacTBOPOB C OIpeie/IEHHOM MaccoBOW Jlojlel pacTBOPEHHOrO Bell|ecTBa; IIaHUPOBaTh U
MIPOBO/IMTh XMMHYECKHe HKCIIepPUMEHTBl TI0 DPAaClo3HaBaHWIO PpAacTBOPOB IMeouel W KHAC/IOT C TIOMOILBIO
WH/IMKAaTOPOB (/1akMyc, GeHosdTanerH, MeTUIOPaHX U JIp.).
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