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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas nmporpamma no XMMuu 75t 00yJaronuxcs 8 KJ1accoB cocTaBiIeHa Ha ocHOBe TpeboBaHMi K
pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus,
npezcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIEro
o0pa3oBaHus, ¢ y4ETOM pacnpeieEHHBIX 110 KJIaccaM MPOBEPsieMbIX TpeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0ILIEro 00pa30BaHUs U 3JIEMEHTOB COJEPKaHMS,
IPE/ICTaBICHHBIX B Y HUBEPCAJIHHOM KOIU(PHUKATOPE O XMMHUH, a TaKkKe Ha oCHOBE [IpumepHO mporpaMMel
BOCIIUTaHMs 00yUaIOIIMXCS IPH MOJTyYEHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuértom Konuenmu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoi
denepanyy, pealu3yoUX OCHOBHbIE 0011e00pa3oBarenbHble porpammsl (yTB. Pemenunem Komnernu
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «XUMMUS»

Bxuag yaebHOTO npeiMeTa « XUMHA» B TOCTH)KEHHUE 11€JIe OCHOBHOTO 00111ero 00pazoBaHus 00yCIOBICH
BO MHOTOM 3HAaUYCHHEM XMMHUUECKOM HAayYKH B [IO3HAHUHU 3aKOHOB ITPUPO/JIbI, B Pa3BUTUHN IIPOU3BOJUTCIIBHBIX

CHJI O0LIIECTBA U CO3[aHUH HOBOM 06a3bl MaTepHAIbHON KYJIbTYPHL.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PAacIpOCTpaHmiIa CBOE BIUSHIE HA Bce 001aCTH
YEJI0BEYECKOr0 CYLIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTajla HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUHU CITYKUT OCHOBOM AJIs1
(GbopMHpPOBaHNS MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABICHUI O MaTEPUaIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTPaAIOT POPMHUPYEMBIE XUMHUEH MPEICTABICHHS O B3aMMOIPEBPAILICHHUSIX SHEPTUH U 00 3BOJIOIHUN
BEIIECTB B MPUPOJIC; COBPEMEHHAs! XUMHUsI HAaIllpaBJIeHa Ha pelIeHue III00aIbHBIX MPo0IeM yCTOMYNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOI, YHEPTETUIECKOM, MUIIIEBOH M KOJIOTHYECKON 0€30acHOCTH, TpoOIeM
3IpaBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACh POJIb
XUMHUYECKOoro o0pa3zoBaHus. B minane couuanus3aiy OHO SBISETCS OJHUM U3 YCIOBHM (pOpMUpPOBaHUS
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XUMHYECKHE 3HAaHUSI HEOOXOUMBI JJIs IPUOOpETEeHUs OOIIEKYJIbTYPHOTO
YPOBHS$, TIO3BOJISIIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOT000pa3HOM
’KM3HU OOIIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHUS K CBOEMY 3/I0POBBIO U 370POBBIO
JIPYTHX, K OKpYy>Karollel MpupoIHOil cpese, Ui IPaMOTHOIO MOBEACHUS MTPU UCIIOJIb30BAHUU Pa3IMUHBIX

MaTeprajIoB U XUMHUYCCKHUX BCIICCTB B HOBC@}IHGBHOﬁ JKHU3HU.

XuMmuyeckoe 00pa3zoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCS] 0230BbIM 110 OTHOILIEHHUIO K CHUCTEME OOIIEro
XUMHUYecKoro oopa3zoBanus. [loaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peasi3yeT MpUCyIue o0memy
XUMHUYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKaroT rOCyJapCTBEHHBIE, O0IECTBEHHbIE U
WHAMBUAYaIbHbIE TOTPEOHOCTU. DTUM ONPEAEIAETCS CYUTHOCTh O0IIeH cTpaTerui 00y4ueHusl, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YUeOHOTO MpeaMeTa « XUMHUS».

N3yuenue npenmera: 1) cnocoO6CTByeT peaan3aii BO3SMOKHOCTEN AJi CaMOpPa3BUTHS U (POPMUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAMOTHOCTH;, 2) BHOCUT BKJIaJ B (hOpMHpOBaHHE
MBIIICHHS U TBOPUYECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB X CAMOCTOATEILHON yueOHOU
JESTEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0BATEIbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCEAHEBHON
KHU3HU, TaK U B IPo(ecCHOHANBHOI 1eATeNbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKOI HAyYHOTO MBILIUICHHUS,
3aKJIaJbIBA€T OCHOBHI IIEIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOIBI U YEIOBEKa, SABISETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBAHNIO IEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM 3HAHUSIM, K IPUPOJE, K UETOBEKY,
BHOCHUT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IIKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs B 00y4eHUHN XMMHUU 00eCTIeUMBatOTCs ClIeU(DUKON coiepikaHus peMeTa,
KOTODBI SBIISETCS MEAArOrMueCKy aJalTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMHUU HA ONpeIeIEHHOM
Jrane e€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIbI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMKCS OCHOB HEOPTaHUYECKOM
XMMUHU 1 HEKOTOPBIX TOHATHH U CBeJleHHH 00 OTAETbHBIX 00BEKTaX OPraHNYECKOM XUMHUU.

CrpykTypa conepkanus rnpeamMeTa copMUpOBaHa Ha OCHOBE CHCTEMHOI'0 TIOX0/1a K €r0 N3y4EHHUIO.
CopnepxaHue CKIIaAbIBAECTCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI
0 XMMHUYeCcKOH peakiuu. O0e ITH CUCTEMbI CTPYKTYPHO OPraHU30BAHBI 10 MIPUHLIUITY MOCIEI0BATEIHHOTO
pPa3BUTHSA 3HAHWM HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUN Pa3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOIO
Y4E€HHS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepuoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUH, YUEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBS3U, MPEACTABICHUH 00
AIEKTPOJIUTUYECKON AUCCOLMALMY BEIIECTB B PACTBOPaxX. TeopeTHUEeCKUE 3HAHNS pacCMAaTPUBAIOTCS Ha
OCHOBE SMIMPUYECKU NOTYYCHHBIX 1 OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpyrOMY, BBIIOJHS (PYHKIIUN OOBSCHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOIro NPpUMCHCHHA U MMOJIYUYCHUA U3YyUACMbIX BCIICCTB.

Takast oprauzanyst cogep>kaHus Kypca CIIOCOOCTBYET NPEICTABICHUIO XMMUYECKOH COCTABIISIONIEH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CHCTEMHOM MpUpoabl. Tem caMbIM 00ecreqnBaeTcsi BO3SMOKHOCTD
¢dbopmupoBaHus y 00y4JarOMIUXCs IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO U METOAaM MO3HAHUS B
HayKke. BaKHO Takyke 3aMETUTh, YTO OCBOCHHE COAEPKAHMS Kypca IPOUCXOIUT C MPUBJICUEHUEM 3HAHUU U3
paHee U3yUYEHHBIX KypcoB: « OKpy:karomuil Mup», «buonorus. 5—7 kinaccel» 1 «Pu3uKa. 7 KJ1acc.

HEJIM U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

K HanpaBieHnio nepBOCTENIEHHON 3HAYUMOCTH TIPH peai3aii 00pa30BaTeNbHBIX (PYHKIMI TpeameTa
«XUMUS» TPAAUINOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOH HAyKH KaK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOM IE€ATEIIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1a4a NpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHH, JOCTYITHBIX 000011eHN
MHPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HayKH, 3HAHUI O Hay4YHBIX METO/IaX U3Y4YEHUS BELIECTB U
XUMHUYECKHX PEaKIHii, a TaKke B POPMUPOBAHUU U PA3BUTUH YMEHUN U CIIOCOOOB AESITENbHOCTH,
CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIFOJIEHUEM U NTPOBEIEHNEM XUMHUUYECKOT0 SKCIIEPUMEHTA, COOII0IEHUEM

mpaBuiI 6€30MacHOr0 OOpaIIeHHsI C BEIIECTBAMHU B TTIOBCETHEBHOMN KU3HHU.

Hapsny ¢ 5TuM menu n3ydeHus nmpeaMeTa B porpaMMe yTOYHEHBI M CKOPPEKTHPOBAHBI C YU4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopasoanusi. Ceroansi B 00pa3oBaHUM 0C000 3HAUMMOMN
NPU3HAETCS HANIPABJICHHOCTh O0YUYEHHSI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, POPMHUPOBAHHUE €€
MHTEJUIEKTa 1 00mIel KynbTyphl. OOyueHHe YMEHUIO YUYUThCS U MPOIOIDKATh CBOE 00pa3oBaHHe
CaMOCTOSITEIIEHO CTAHOBUTCS OJTHOM M3 BXKHEUIIMX (PYHKIIUI yIeOHBIX TPEIMETOB.

B cBs13u ¢ 3TUM IpU M3y4YEHHUHU MTpeIMeTa B OCHOBHOM LIKOJIe JOMUHUPYIOIEE 3HaUeHUE TPUOOpEIH TaKue
LEeJH, KaK:

(hopMUpOBaHKE UHTEIIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHITHIO PEHICHUI, CHOCOOHOM alaliTHPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSIM
KHU3HU;

HaIIpaBJICHHOCTb 06yquI/151 Ha CUCTEMAaTHYCCKOC HpI/IO6H_[eHI/Ie ydqaluxcs K CaMOCTOSITEILHOMN



MI03HABATENBHOM JeSITeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBALIMIO U pa3BUTHE
CHOCOOHOCTEHN K XUMMH;

o0ecreyeHne yciaoBUi, CIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUaIOIIUMHUCS ONbITa Pa3HOOOPa3HOM
JeSITeIbHOCTH, IO3HAHUS U CAMOIIO3HAHHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINMN ), UMEIOIINX
YHUBEPCAIBHOE 3HAUEHUE NI PAa3JIMYHBIX BUJIOB AEATEIbHOCTH;

(dbopmMupoBaHUE YMEHUI OOBSACHITH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIEro MUpa HA OCHOBAaHUM 3HAHUH U
OTIBITA, TIOTYYEHHBIX NIPH U3YYEHUN XUMUHU;

(dopmupoBaHue y 00y4aromuxcst 'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHHsI IEHHOCTH XUMHYECKHX
3HAHUH JUI BEIPAOOTKH 9KOJIOTUYECKH 11€1eCO00pa3HOro NOBEACHHS B OBITY M TPYAOBOM JEeSTEILHOCTH B
LIEJISIX COXPAHEHHUS CBOETO 37J0POBbs M OKPYIKAIOLIEH IPUPOJHON CPEIbI;

pa3BUTHE MOTHUBAIIUH K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOEHHSI 001I1eUeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIIS U HAPaBICHHOCTH

JANTbHEUIIET0 00yUeHUSI.



COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHayaJbHbIE XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponpe xumuu B xKu3HM yenoBeka. Tena u Bemectsa. @ru3ndeckue CBOMCTBA BEIIECTB.
ArperaTHoe cocTOsSTHUE BelecTB. [IoHATHE 0 MeTO/1aX MMO3HAHUS B XMMHH. XUMUS B CUCTeME HayK. UucThie
BemiecTBa u cMecu. CriocoOBI pa3ieNIeHUs CMECEH.

ATOMBI M MOJICKYJTBI. XUMHUYICCKHUE 3IeMeHTHI. CHMBOJIBI XUMHUYECKUX JIEMEHTOB. [IpOCTHIE U CITOKHBIC
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckast popmysia. BaqeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTaBa
BenlecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOcHUTEeIbHAs MOJIEKYJIipHas Macca. MaccoBas 1oJst
XUMHUYECKOI0 AJIEMEHTAa B COETUHEHHH.

Ouznyeckue U XUMUYECKHE ABJICHUS. XUMHUECKas peakius 1 e€ MpU3HaKku. 3aKOH COXPAHEHUS MacChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukanmsi XuMu4ecKuX peakiuil (CoeIMHeHus!, pa3ioKeHus,
3aMeINIeHus, OOMEeHa).

XHUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IMOCYA0MU, C TIpaBUIaMHu pabOThI B TAOOPATOPHUH U
npuémaMu oOpaleHus ¢ 1abopaToOpHbIM 000PYIOBAaHUEM; U3YUEHUE U OMMCaHue (U3UIECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB; HabmoqeHre pu3nueckux (MiaBIeHre BOCKa, TasHUE JIbJa, pACTHPAHUE
caxapa B CTyIIKE, KUIIEHUE ¥ KOHJICHCAIIHs BOJIbl) U XUMUYECKUX (TOPEHHE CBEYH, IPOKATUBAHUE MEIHON
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KHCIIOTOM) sIBIICHUH, HAOIIOCHHE U ONMCAaHNEe IPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peaklnii (pa3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanum, B3auMoieicTBUE kere3a ¢ pacTBopoM cou Meau(1l));
M3y4eHHEe CIIOCOOOB pa3fiesieHus: cMeceil (C TOMOIIbIO MarHuTa, pUIbTPOBaHKE, BhITApUBAHUE,
JTUCTHIUISIMS, XpoMaTorpadusi), IpoBeJeHHe OYUCTKH MOBAPEHHOMN COJIH; HAOII0ACHUE U ONMCAaHUE
PE3yJIbTaTOB MPOBEACHHUS OMbITA, MIUTFOCTPUPYIOILIETO 3aKOH COXPAaHEHHUsI MAcChl; CO3JaHUe MOIeTei
MOJIEKY (IIapOCTEPKHEBBIX ).

BaxuHeiimne npeacTaBuTe/IM HEOPraHMYECKUX BelleCTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopon — aneMeHT u nnpocroe BemecTso. Haxoxnenue
KHCJIOpO/ia B IpUpoie, GU3NUecKue U XMMUYecKHe CBoMcTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnoposaa. CrnocoObl MOMyYeHUs KUCIOPOa B JIaOOPaTOpUH U MPOMBIIIICHHOCTH. KpyroBopot kuciopona B
npupoze. O30H — aJuI0TPONHAs MOJU(PHUKALMA KUCIOPOAA.

TenoBoii 3¢ ekt XuMUIECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHA0TEPMHUUECKUE
peakimu. TommuBo: yrois 1 MeTaH. 3arps3HeHUE BO3lyXa, yCUICHHE TapHUKOBOTO 3(dekra, pazpylieHne
030HOBOTO CJIO.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gpu3ndeckue 1 XUMUYECKHe
CBOICTBA, IPUMEHEHHE, CIIOCOOBI oy4YeHus. Kucnorsl u comnm.

KonugectBo Bemectsa. Mosb. MonspHast Macca. 3akoH ABoraapo. MosspHslii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPaBHECHHUSM.

®dusnueckue cBoicTBa BoAbL. Bona kak pactsopurens. PacTBopbl. HachllieHHBIE 1 HEHACBILLIEHHBIE
pacTBOpbl. PacTBOpUMOCTB BewecTB B Boge.MaccoBast 0115 BelecTBa B pacTBOpe. XMMUYECKHUE CBOKCTBA
Bozbl. OcHOBaHus. Posib pacTBOPOB B IPUPO/IE U B )KU3HU uesnoBeka. KpyroBopoT Bojbl B IpUpOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannyecknx coeaunenunii. Oxcuapl. Knaccudukanus okcuaos: coaeodpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHBIE) U HeconeoOpa3yonme. HoMeHnkaarypa okcuI0B (MEeXIyHApOaHAS U
TpuBHasbHasA). Ousnueckue U XUMHYECKUE CBOMCTBAa OKcuIoB. [loyueHne okcuaos.

OcHoBanwmst. Kiaccudukanus 0oCHOBaHU: MIETOYN M HEPACTBOPUMBIC OCHOBaHUs. HoMeHKIIaTypa

OCHOBaHUH (MEXyHapoHas U TpuBUabHasH). DU3NUECKUE U XMMHUECKHE CBOMCTBA OCHOBaHUM.



ITonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. HomeHknarypa kucinot (MexXIyHapoaHas U TPUBHATbHAS).
Pu3nYecKre U XMMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTr MeTaiuioB H. H. bekerosa. I[lonyuyenue
KHUCJIOT.

Comu. Homenkuatypa comneit (MeXayHapoHas ¥ TpuBUaibHas). Ousndeckre 1 XUMUYECKHUE CBOMCTBA
conent. [lonyuenue coieil.

['eneTnueckas cBsA3p MEKy KJIacCaMU HEOPraHUYECKUX COCTUHEHUN.

XUMUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEIEIIEHNUE COAEPHKAHUS KUCIOPOAa B BO3AYXE; IMOJTyUEHUE,
coOupanue, pacrlo3HaBaHNUE U U3yUYeHUE CBOMCTB KUCIOPO/1a; HAOI0IeHHE B3aUMO/ICHCTBUS BEIIECTB C
KHUCIIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKPAIICHUs TopeHus (Iokapa); 03HaKOMJICHHE ¢ o0pa3iamMu
OKCHJIOB U OINHCaHWE UX CBOICTB; MOJTy4YeHHE, COOUpaHue, paclio3HaBaHUe U U3y4eHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoaelicteue Bogopoaa ¢ okcuaoM meau(1l) (Bo3MoKHO HCIIONB30BAHUE BUICOMATEPHAIIOB);
HaOro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 10JEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOICUCTBUE BO/IBI C METANIaMU (HATPUEM U KaJbliieM) (BO3ZMOKHO
HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB); ONPEAECIIEHNE PACTBOPOB KUCIIOT U IIEJI0UYEH C IIOMOIIBIO NHINKATOPOB;
uccieioBaHre 00pa3oB HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB; HAOII0ACHNE H3MEHEHUS OKPACKH
MHAMKATOPOB B pacTBOpAaxX KUCIIOT U LIeJIoUei; n3yueHue B3aumoeiicteus okeuja meau(Il) ¢ pactsopom
CEpPHOU KUCIIOTHI, KUCJIOT ¢ METaJUIAMM, PEAKLIUI HEUTPAIU3ALUK; TI0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI'0 METAJIJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

«Baxnenmme Ki1accel HEOPraHUYECKUX COEAUHEHUN.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucremMa xumudeckux diemenTos /1. M. MenpaeieeBa.
Crpoenne atoMoB. XumMnueckasi ¢Bsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIEC PeaKINU

[lepBble MONBITKY KJIACCU(PUKALMU XUMUYECKUX 31€MEHTOB. [IoHATHE O Irpynnax CXOAHbIX 3JIEMEHTOB
(11e104YHbIE U 1IET0YHO3EMENbHBIE METaLIbl, FAJIOT€Hbl, HHEPTHBIE Ia3bl). DIEMEHTBI, KOTOpbIE 00pa3yroT
am(pOoTepHbIE OKCUABI U TUIAPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XumMudeckux 3y1eMeHToB /. 1. Menneneesa.
KopoTtkonepuoanas u qimHHonepuoHas ¢popmsl [lepuonnyeckoil cucTeMbl XUMHUUECKHUX 3J1eMeHTOB /1.
N. Menneneesa. [leproael u rpymnmbsl. @U3NYECKHil CMBICI IOPSAIKOBOIO HOMEpa, HOMEPOB IIEpHOIa U
IPYyNIbI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHuE 3JeKTPOHHBIX 000JI04EK
aTOMOB nepBbIX 20 xuMudeckux 31meMeHToB [lepuonnueckoit cucremst 1. M. MenneneeBa. XapakTepucTuka
XHMHYECKOI0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme Jl. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHMSI paJiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnam u nepuogaM. 3uauenue [lepuoandeckoro 3akona u Ilepuognyeckoit
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB ISl Pa3BUTUA HayKH U nipakTuku. [[. 1. MenaeneeB — y4€Hbli U
IPaXXIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (IOIspHAs M HENOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIbHOCTD
XUMHYECKHX 3JIEMEHTOB. FloHHAas CBA3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakMy. [Iponeccel okucnenus n
BOCCTaHOBJICHMS. OKMCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHe 00pa3loB BELIECTB METAJUIOB U HEMETAJIIOB; B3aUMOAECHCTBHUE
TMIPOKCHIa HUHKA C pACTBOPAaMU KHCJIOT U IIEI0Y€EH; IPOBEACHUE OIBITOB, MLTIOCTPUPYIOLINX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINNA (TOpEHHE, PEaKLUU Pa3I0KEHUs, COeIUHEHHUS).

MesknpeaMeTHble CBSI3H
Peanuzarus MexnpeIMETHBIX CBSA3EH NP U3yUYSHUH XUMUHU B 8 KJIaCCe OCYIIECTBIISETCS Yepe3



HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MIOHATHH, SBJISIOIIAXCS CUCTEMHBIMU TSI
OTJCNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1m1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TCOPUS, 3aKOH, aHAJIN3, CHHTE3,
KiIaccuuKanus, epuoAnIHOCTb, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHHE, MOJICITb,
SIBJICHHE.

dusnka: MaTepusi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIIbI, PATHOAKTUBHOCTD,
MOJICKYJIa, IEKTPHUUECKUI 3apsijl, BEIIECTBO, TEJ0, 00bEM, arperaTHOEe COCTOSIHUE BEIIECTBA, a3,
¢bu3nUecKre BEIIMYMHBI, €UHUIIBI K3MEPEHHSI, KOCMOC, IJIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TOPO/IbI, MOJIE3HBIC HCKOTIAEMbIC, TOILINBO,
BOJIHBIC PECYPCHI.



IIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XHMUH B § KJIacce HaIpaBJICHO Ha JOCTHIKCHUC O6yanOHIHMHC$I JIMYHOCTHBIX, MCTAITPEAMCTHBIX

U IIPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS YUEOHOI 0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE PE3yJIbTaTHl OCBOCHHS MPOTPAaMMBbI OCHOBHOTO OOIIETO 00pa30BaHUs JOCTUTAIOTCS B XO/I€
06yquH51 XUMHHU B €AUHCTBC y‘-IC6HOI71 U BOCIIMTATEILHOU JACATCIIBHOCTHU OpraHmam/m B COOTBETCTBHH C
TPpaaAUIIUOHHBIMHU pOCCHfICKHMH COOUOKYJIBTYPHBIMU U IYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU
B O6I].[€CTBC npaBruJiaM U HOPpMaMH ITOBEACHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTUSA
U COLMaIN3aUU 00yYaronINXCs.

JIM4HOCTHBIE pe3ybTaThl OTPaKaIOT CHOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:

IIaTpuoTHYecKkoro BOCHUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY U HAy4YHOMY HACJIEIUIO,
MOHMMAaHUS 3HAYEHUSI XUMUYECKOM HayKH B ’KH3HU COBPEMEHHOTO 00IIIECTBA, CTIOCOOHOCTH BIA/I€Th
JIOCTOBEpHOU MH(OpMaIel 0 MepeIOBbIX JOCTHKEHHUSIX U OTKPHITHIX MHUPOBOM M OTEUYECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

I'paxaaHCcKOro BOCIMTAHUS

2) mpeACTaBICHUS O COIMAIBLHBIX HOPMaX U MpaBUjaX MEKJINYHOCTHBIX OTHOIIICHUH B KOJUICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIIBCKOM, TBOPUECKON 1
JIPYTUX BUJAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JACATEIHHOCTH MPH BHITIOJHCHUH
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCTIEPUMEHTOB, CO3JaHUH YUeOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMONOHUMAaHHUIO U B3aMMOIIOMOIIIH B MpoLIecce ITON yueOHOH AeITeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCEICTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHHUS

3) MUPOBO33pEHYECKUX MPEICTABICHHUI O BEIIECTBE U XUMUYECKON pEaKkliu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U COCTABISIONIUX OCHOBY JJIsi IOHUMAaHUS CYIITHOCTUA HAYyYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IbI, B3aUMOCBSI3AX
YeloBeKa C MPUPOTHOM CPeioil, O PO XMMHH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTY4YEHHE HOBBIX 3HAHUN IO XUMHH, HEOOXOTUMBIX JIJIs
00BsicHEHUS HAOTIOaeMbIX MPOLIECCOB U SIBICHUI;

5) mo3HaBaTenbHOM, HH()OPMALIMOHHON U YATATENBCKOU KYIbTYPbI, B TOM YHCIIE HABHIKOB
CaMOCTOSITENILHOM pa0OThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYPO, TOCTYMTHBIMU TEXHUIECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

6) uaTepeca K 00y4eHHUIO U TO3HAHUIO, TI0003HATEILHOCTH, TOTOBHOCTHU M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOSKTHOMN M UCCIIEIOBATEIBCKON ASSITEILHOCTH, K OCO3HAHHOMY BBIOODY

HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B AJIbHEHIIEM;

®opMupoBaHus KYJbTYPbl 310POBbs

7) 0CO3HaHUS IEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HEMPUATHUS BPEAHBIX IPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUs), HEOOXOAMMOCTH COOJIIOICHUS TIPAaBUI O€301IaCHOCTH MPH 0OpaIleHHH C

XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) mHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO Tpodeccuii ¥ TpyAa pa3InyHOTO poja, yBaKEHHE K TPYAY H



pe3yJbTaTaM TPYAOBOH JESATEIBHOCTH, B TOM YHCIIe Ha OCHOBE IIPUMEHEHHS PEIMETHBIX 3HAHUU 110 XMMUH,
OCO3HAHHOTO BBEIOOpa MHANBUIYaIbHON TPACKTOPUH MTPOIOIDKEHUS] 00pa30BaHUs C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICIIHON
npodecCHOHaIbHOM AATEILHOCTH M Pa3BUTUS HEOOXOIMMbIX YMEHHUI; TOTOBHOCTh aallTHPOBATHCS B
npohecCHOHATBHOH Cpee;

JIKOJIOTHYEeCKOr0 BOCIIUTAHUS

9) 3KOJOrMYECKH 11€7ECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UICTOUHUKY KU3HU Ha 3eMJle, OCHOBE €&
CYIIIECTBOBaHMs, HOHUMaHUS IEHHOCTH 3[J0POBOT0 U O€30M1acHOro 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUS IIEHHOCTH COOIIOACHNUS
npaBui 0€30MacHOr0 MOBEACHUS IIPU PabOTE C BELIECTBAMH, A TAKXKE B CUTYAlLIUAX, YTPOXKAIOLINX 37J0POBBIO
U KM3HHU JTI0JICH;

10) ctocoOHOCTH MPUMEHSTh 3HAHUSL, TOTy4YaeMble MIPH N3YUYEHUH XUMUH, TS peILICHHs 3a/1a4, CBSI3aHHBIX
C OKPY’KaroIlley PUPOIHON CPEIOH, MOBBIILIEHUS YPOBHS 3KOJIOTMYECKOU KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapaKkTepa 3KOJIOrMYECKUX Mpo0iIeM U IMyTel UX pelieHns NoCPEeICTBOM METOI0B XUMUH;

11) 3KOI0TNYECKOTO MBIIIJIEHUS, YMEHUS PyKOBOJICTBOBATHCS UM B II03HABATEIbHOW, KOMMYHHUKaTUBHON U

COLIMAJIbHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUUMBIE 111 POPMUPOBAHUS MUPOBO33PEHHS
oO1IeHayyHble TIOHATHA (3aKOH, TEOpHs, IPUHIIMIL, TUTIOTE3a, (PaKT, CUCTEMA, MPOLECC, IKCTIEPUMEHT U Ip.),
KOTOPBIE UCIIOB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHHUH U3
ATHUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUPA, U YHHUBEpPCAJIbHBIC
y4aeOHble NeiicTBUs (TI03HABATEIbHBIE, KOMMYHUKATHBHBIE, PETYISTHBHBIE ), KOTOPbIE 00ECTICYUBAIOT
(GopMHpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO Y4eOHOM
JESATCIIBHOCTH.

MeTtanpeameTHble pe3ybTaThl OCBOEHUS 00pa30BaTEIbHON MIPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIa/IEHNE

YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM 4YHCJIC:

Ba3zoBbIMH 1orMYecKMMH AelCTBUSIMU

1) yMeHHEM KCII0JIb30BATh MPUEMBI JIOTHYECKOTO MBILUIEHUS IPU OCBOCHUU 3HAHUMN: PACKPBIBATH CMBICI
XUMHUYECKHX NOHATUHN (BBIIEISTh UX XapaKTEpHbIE PU3HAKH, YCTAHABINBATh B3AaUMOCBSA3b C JPYTUMHU
MOHSTHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 O0BSCHEHHS OTAENIbHBIX ()aKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU JIJIs KiacCU(PUKAIMN XUMUYECKIX BELIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABIUBATH MPUUUHHO-
CJIEJICTBEHHBIE CBSA3H MEKIY 00bEKTaMU U3YUYEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIE,
JeAYKTHUBHBIE, 110 aHAJIOTUN); J1eJaTh BHIBOJBI U 3aKIIOUECHHUS;

2) yMeHHEeM MPUMEHSTH B Mpoliecce MO3HAHUS MOHATHUS (MPEAMETHbBIE U METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XMMHH, TPEOOPa30BbIBAThH IIUPOKO IPUMEHSIEMbIE B
XUMHUH MOJIENIbHBIE NPEACTABIECHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTa), XUMHU4YecKas GopMyia u
ypaBHEHHE XUMHUYECKON peaklMi — MPH PEIIeHNH y4eOHO-TI03HaBaTeNbHBIX 3a]a4; ¢ y4ETOM STHX
MOJIETIbHBIX MPEACTABICHUHN BBISIBJIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU N3YYaeMbIX 0OBbEKTOB
— XUMHUYECKHX BEUIECTB U XUMHUUECKHUX PEaKIIHii; BHISBIATH OOIINE 3aKOHOMEPHOCTH, IPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTUBOPEUUS B U3yUaeMbIX MPOLECCAX U SBICHUAX; NPeIaraTb KpUTEPUN IS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHUIT; CAMOCTOSITENILHO BHIOMPATH CIIOCO0 pelieHus: yueOHon
3aauM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh Hanboee MOAXOASAMNN ¢ YI4ETOM
CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEIHLCKUMHA AeHCTBUAMH



3) yMeHHEM UCIIOJIb30BaTh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, & TAKKE B
Ka4eCTBE OCHOBBI /Il JOPMHUPOBAHUS THITOTE3HI 10 TIPOBEPKE MPABUIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHH;

4) mproOpeTeHne OIbITa MO TUNIAHUPOBAHHIO, OPTaHNU3AIMH U ITPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMeHHe HaOIoaaTh 3a X0JI0M MPOoIiecca, CAaMOCTOSITEIEHO IPOTHO3UPOBATH €TI0 Pe3yIbTaT, (hOpMyIUpoBaTh
0000IIEHNS ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHMS, COCTABISTH OTYET O
IpojieJaHHOM padorTe;

PadoToii ¢c ungopmanueit

5) yMeHueM BbIOUpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIHIO PA3IMUHBIX BUIOB U (hOpM
MPEACTABICHUS, OTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO-TOIMYJIsIpHAs JINTEPATypa XUMUYECKOTO
CoJIepKaHus, CIIPaBOYHbBIE TOCOOUS, pecypchl IHTepHETa); KpUTUUECKH OIEHUBATh MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MIPUMEHSITh Pa3JIMYHbIE METOBI M 3aIPOCHI IIPH MOUCKE M 0TOOpe uHpopMamu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHHUST yUeOHBIX U MMO3HABATENBHBIX 33/1a4 OIpe-
JENEHHOTO THIA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIH30BaHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, OBNIaJIEHUE KYIbTYpPOIl aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BBIOUPATH ONTHUMAIBLHYIO OpMY MpeIicTaBICHIS HHPOPMAIINH U WILTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIOKHBIMY CXEMaMHU, TuarpaMmMamMu, IpyruMu popmMamu rpauky 1 ux
KOMOHHAIIUSIMHU;

7) yMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIECcCe YUCOHON U HCCIIEA0BATEIHCKOMN e TEIIBHOCTH
WH(GOPMAIIHIO O BIUSHUU TPOMBIINIIICHHOCTH, CEJTHCKOTO X03SHCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE

OKPYXaIoIIEeH TPUPOIHOU CPEIbL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JIeCTBUSIMH

8) ymeHneM 3a7aBaTh BOIPOCHI (B X0J1€ IUAJIOTA U/MITN TUCKYCCHH) IO CYIIECTBY 00CYKIaeMON TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHISI OTHOCUTEIBHO BBITIOJTHEHUS MPEITIOKEHHOH 3a/1a4H;

9) nmpuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHITIOIHEHUS! XUMHUUECKOTO IKCIIEPUMEHTA
(;1aGopaTopHOTO OMbITa, TA0OPATOPHOM PaOOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM [T03HABATEIbHON U HCCIIEA0BATEIbCKOM
NEeSITETTHHOCTH TIPH PEIICHUN BOSHUKAIOIINX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00cyXaeHns, 0OMEH MHEHHUSAMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JACHCTBUH,

orpeziesieHue KPUTEPUEB IO OLICHKE KaUeCTBA BHIIIOJHEHHON pabOThI U JIp.);

YHuBepcaabHBIMHU PeryJassTHBHBIMH JeiCTBUSIMU

11) ymeHueM caMOCTOSITEIBHO OTIPENIETISATh 1ETH ACSITEIIbHOCTH, TUTAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTh, BEIOMPATh HanuboJee
s exTuBHBIC CITOCOOBI peleHrs YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATh WIIN
KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM JICUCTBUM MPH BBINOJIHEHUH 3aJaHUN ¢ YUYETOM MOTYUCHUS
HOBBIX 3HAHUI 00 U3yyaeMbIX 00BEKTaX — BELIECTBAX M PEAKIUIX; OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yJibTaTta 3asBJICHHON LeNH;

12) ymMeHueM UCTOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIpe/iaracMble B yCIOBUH 3a1aHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIILHOTO COICPKAHUs, YCTAHOBIICHHOTO JJAHHOM
MIPUMEPHOM paboueli porpaMMoil, BBIJICSIOT: OCBOSHHBIE O0YYAIOIIMMUCS HAyYHbIC 3HAHKS, YMCHHUSI U
CIOCOObI ICUCTBUH, cieIU(UUECKHE I TPEAMETHOW 00J1acTH « XUMUS, BUIBI IEATSILHOCTH 110
MOJTYYEHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETALNH, TPEOOPA30BAHKIO U IPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U
HOBBIX CUTYyaITUsX.



[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIMXCS CIEAYIOLUINX YMEHHM:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XUAMHUYECKHH 3JIEMEHT, IPOCTOe
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJIHOPOAHAS U HEOTHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENbHAS
aTOMHasi ¥ MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIlIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBas J0JIs
XUMHUYECKOTO 2JIEMEHTa B COSAMHEHUU, MOJISIPHBINA 00BEM, OKCH]I, KICIIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETICHb OKUCIICHUS, XUMHUECKast PeaKius, Kiiaccuukaims peakiui: peakimm
COEJIMHEHUS, PEAKIIUU PA3I0KCHHUS, PEAKIIUHN 3aMEIICHHUs, PEaKIIH 0OMEHa, IK30- U SHAOTEPMHUUECKUE
peaxuu; TermIoBoii 3p(HEKT peakiuu; APo aToMa, SIEKTPOHHBIN CIIOH aToMa, aTOMHAsi OpOUTalb, paaHycC
aToMa, XUMUYECKas CBSI3b, MOJIIPHAs M HETIOJIIpHAsi KOBAJICHTHAS CBSI3b, NOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10151 BellecTBa (IIPOLEHTHAs KOHLIEHTPALIUs) B paCTBOPE;

2) unmocmpuposéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUHN (CM. T1. 1) ¥ MPUMEHSITh 3T MOHITHS
[P ONMCAHHUH BEIECTB M UX MPEBPAIICHUN;

3) ucnonvzoéams XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHs OPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX
peaxkuuii;

4) onpedensmsb BaJCHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX; CTENICHh OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHCHUSX; TIPUHAJICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIACCy COSAMHEHUN 110
dbopMyIiaM; BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAS ¥ MOHHAS) B HEOPTaHMYECKUX COCTUHCHHMSIX;

5) packpuvisams cmbicn llepuoauyeckoro 3axona . . MenzaeneeBa: 1eMOHCTpUPOBATh IOHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT X MOJIokeHUs B [leproanueckoit
CHCTEME; 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTAJpO; OMHUCHIBATEH M XapaKTepru30BaTh TabmuuHyto hopmy [leproanueckoit cucTeMsl
XMMUYECKHX JIEMEHTOB: Pa3InyaTh MOHATHS «TJaBHAs moArpymnmna (A-rpynmna)» u «modounas noarpynna (b-
rpy1Ia)», Majabie U O0JbIINE TIEPUOIBI; COOTHOCUTH 0003HAYCHUSI, KOTOPHIC UMEIOTCS B TaOJIHIIC
«lTepuoanueckas cucrema XuMuyecKux 351eMeHToB /1. 1. MeHieneeBay ¢ 4YMCIOBBIMU XapAKTEPUCTHKAMU
CTPOCHMSI aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3aps/l sapa, 00111ee YUCIIO FIEKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CII0SIM);

6) Knaccuguyuposames XUMUIECKUE DIEMEHTHI; HEOPTaHUUECKHUE BEIIECTBA; XUMUYECKUE Peakiuu (110
YHUCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIMH BELLECTB, 110 TEMIIOBOMY 3P EKTY);

7) xapaxmepuzosams (onucviéams) 00IINE XUMUIECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/IAsl ONMCAHNE TPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINA;

8) mpocnosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUH B Pa3IMUHBIX YCIOBUSIX;

9) eviuuCAAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JI0JIIO
XUMHYECKOT0 dJIEMEHTa TI0 (POopMyJie COSMHEHHST; MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacy€ThI 10 YPAaBHEHHUIO XMMHUYECKOM PEaKInu;

10) npumensamos OCHOBHBIE ONIEPALIUU MBICIUTEILHON NESTEIbHOCTH — aHaJIU3 U CUHTE3, CPABHEHUE,
0000111eHIe, CHCTEMATU3aUIO0, KJIaCCU(PUKAIUIO, BBISBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3eH — s
M3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIN; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOII0ZICHUE, U3MEpPEHNE, MOICTMPOBAHUE, DKCIIEPUMEHT (peaJbHbIN U MBICIICHHBIN);

11) credosamsb ipaBUiIaM MOJTB30BAHUS XUMUUYECKOU TTOCY 10 U JIAOOPATOPHBIM 000PYAOBAaHUEM, a TAKKE
mpaBuiiaM o0OpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIITOJIHEHHUIO JTJa0OPAaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOUPaHHIO ra3000pa3HbIX BEUIeCTB (BOAOPOIAa U KHCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHONH MAaCCOBOM /10J1€i pacTBOPEHHOIO BELIECTBA; MNIAHUPOBAThH U
MPOBOJAUTH XMMHUECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEIO0YEH U KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JTakmyc, (heHoadTaaeuH, METHIIOPAHX U JIp. ).
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Paznen 1. IleppoHayabHble XUMHYECKHE TOHATHS

1.1.

Xumusi — BaxkHasi 00J1aCTh
eCTeCTBO3HAHHUS H MPAKTHYECKOMH
esITeJIbHOCTH YeJIOBeKa

PackpbIBaTh CMBICI H3y4aeMBbIX ITOHSITHIA;

PackpbIBaTh poJib XUMUH B IPUPOJIC M KM3HH YEIIOBEKa, €€ CBSA3b C IPYTHMH HayKaMHu;
PaznuyaTh yncThIE BELIECTBa U CMECH; OJHOPOHBIE U HEOIHOPOHBIE CMECH;

Paznnuath pusnyeckue 1 XUMUUECKUE SIBIICHUS;

OnpenensaTs NpU3HAKU XUMHYECKUX PEaKLuil U yCIOBHS UX IPOTEKAHHUS;

CrnenoBath npaBuiaM MOJIb30BAHMS XUMHYECKOHN 1OCY/10H U 1TaO0OpaTOPHBIM
06opyaosaﬂnem, a TaKXe IpaBuiIaM 06pau1eﬂml C XMMHUYECCKHMH BCIICCTBAMU B
COOTBETCTBUU C UHCTPYKIUAMU I10 BBITIOJTHEHHUIO IIPAKTUICCKUX pa60T;

HHaHMpOBaTb U IIPOBOAUTH XUMHUYCCKUH OKCIEPUMEHT 10 U3YUYEHHUIO U OIMMCAHUIO
(uznueckux cBOICTB BEIIECTB, CHOCOOOB pa3/eIeHHs CMecel BEIIECTB;

HMcnonb30BaTh NpHU BEIMOIHEHUH Y4eOHBIX 3a/laHU| U B IIPOLIECCE UCCIIEN0BATENBCKON
JACATCIBHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY XUMHYCCKOI0 COACPIKaHUsA, CIIPABOYHBIC
Marepua’bl, pecypcsl HTepHeTa;

BsicTpanBath pa3BEpPHYTHIE MMCbMEHHBIE H YCTHBIE OTBETHI C OIOPOH Ha HHMOPMALHIO U3
yueOHHKa 1 CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO HCIOJIB30BATh N3YUYCHHBIH MOHATHHHBII
amnmapar Kypca XuMHH;

YcrHblit
ompoc;
ITuceMeHHbII
KOHTPOJIb;
Ipakruueckas
pabora;

1.2.

BemecTBa
H XUMHYECKHEe PeaKunn
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[IprMeHATH eCTECTBEHHO-HAYYHBIE METO/IBI II03HAHUSI (B TOM YHCIIE HAOIIOIEHHE,
MOJIENIMPOBAHIE, IKCIIEPUMEHT) M OCHOBHBIE OIIEPAIIMH MBICIHTEIBHOM NEATETbHOCTH
(cpaBHeHUe, KaccupUKAIN) U U3yYEHHUs BEMECTB M XMMHUYECKHUX PEAKIHiL;
PacKpbIBaTh CMBICI H3YYaeMbIX MOHSTHI ¥ 3aKOHOB U IPHMEHATH ITH TIOHSTUS TIPA
OIMCAHNH CBOWCTB BEIIECTB U UX IPEBPAILCHHUIA;

Paznnuath Qpu3nYECKUe U XUMUYECKUE SBICHUS, OOBACHATH UX CYIIHOCTD C TOUKH 3PEHUSI
ATOMHO-MOJIEKYISIPHOTO yIEHHS;

Omnpenensth NIPU3HAKY XUMHYSCKHX PEAKIHil, yCIOBHS UX IPOTEKAHHUS;

OOBSICHATH CYLIHOCTD (PU3NUESCKUX U XUMHYECKUX SIBIICHHI ¢ TOUKU 3PEHHS] aTOMHO-
MOJIEKYJISIPHOTO YUCHHS;

KnaccudunupoBath XUMUYECKHE PeakuH (110 YHUCITy U COCTaBY PEarnpyIOIHX 1
00pa3yroLIMXCcs BELIECTB);

COCTaBJ’lHTb (bOpMyJ'H)I 6141-1ap1—u;1x BEIICCTB 10 BAJICHTHOCTH U ONPEACIIATE BAJICHTHOCTD 11O
(dbopmynaM BelecTs;

Paccrapiarb k03((UIUEHTHI B ypaBHEHUAX XUMHUYECKHX PEaKIHI;

CrezoBaTh IpaBuIIaM IM0JIb30BaHUS XUMHYECKOH MOCY 101 U J1aO0paTOPHBIM
000pyI0BaHIEM, a TAKOKe IPaBHIaM OOPAIEHHS C BEIECTBAMH B COOTBETCTBUH C
UHCTPYKIHUAMH 110 BBIITOJTHEHUIO na60paTopH1>1x XUMHYECCKHUX OIIBITOB,

Hcnosnb30Bath MpH BBITOJHEHHH YI€OHBIX 3a/IaHUI U B IIPOLIECCE UCCIEI0BATEIBCKOM
JACATCIBHOCTU HAYYHO-MOMYJISIPHYIO JIMTEPATYPY XUMHUYCCKOT0 COACPIKaHUs, CIIPABOYHBIC
MaTepHaisl, pecypchl HTepHeTa;

BricTpanBaTh pa3BEpHYTHIEC MUCbMEHHBIE H YCTHBIE OTBETHI C OIOPOH Ha HHMOPMALHIO U3
yueOHHKA 1 CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO HCIIOIb30BATh N3YYCHHBIH MOHATHHHBII
ammapar Kypca XUMUH;

YcrHblit
o1poc;
ITuceMeHHbII
KOHTPOJIB;
Konrponsnas
paborta;
IIpakrnueckas
pabora;
TectupoBanue;

Hroro no paszery
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Paznen 2. BaxHeiilue npeacTaBuTe/ M HEOPraHUYECKHX BelIeCTB




2.1.

Bosnyx. Kuciiopoa. Ilousitue 06 okcnaax

PaCKpblBaTb CMBICJT U3y4aCMbIX MTOHSATHH 1 TMPAUMECHATH 3TH MMOHATUSA IIPU OTTMCAHUU CBOWCTB
BEILECTB U MX MPEBpallleHnH;

XapakTepu3oBaTh (ONMUCHIBATH) COCTAB BO3yXa, GU3MUECKUE M XUMUUYECKHE CBOICTBA
KHCIIOPOJIA, CIIOCOOBI €ro TMOJTy4eHHs, IPUMEHEHUE M 3HAUCHHUE B IPUPOJIC U JKU3HH
JeJI0BeKa;

CpaBHHUBATh PEAKIMU TOPEHHS H MEJUICHHOT'O OKUCIICHHS;

Cobupatb mpubOPSHI YIS MOIYyYEHUS KUCIO0po/ia (BEITECHEHUEM BOJIbI M BO3IyXa);
Pacnio3naBaTh ONBITHBIM ITyTEM KHUCIOPO/T;

Hcrnomnp30BaTh XUMHYECKYIO CHMBOJIHKY JUISI COCTaBIeHHUs (OpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUM XMMHYECKHMX PEAKIMH C ydacTHEM KUCIO0PO/a;

OOBSICHATH CYIIHOCTD YKOJIOTHIECKHX IPOOIeM, CBA3aHHBIX C 3arpsA3HEHUEM BO3IyXa;
CrnenoBaTh paBHIaM 0e30macHO paboTHI B Ja00PaTOPHHU HPH UCHOIb30BAHUH
XUMHYECKOH ITOCY/IbI M 000PYIOBaHMS, a TakKe IPaBHUIAM O0PAIIeHNUs C TOPIOYNMH
BEIIECTBAMH B OBITY;

IInanupoBaTh ¥ OCYLIECTBIATH HA NPAKTHKE XMMMYECKUE SKCIIEPUMEHTBI, TIPOBOJUTH
HaOMIOICHH), IeaTh BEIBOABI IO Pe3yIbTaTaM SKCIEPHMEHTa;

V4acTBOBaTH B COBMECTHOH paboTe B IpymIe;

Vicnonp30BaTh MPH BHIIOTHEHUH YUSOHBIX 3aJaHUI U B IIPOIIECCE HCCIEN0BATENBCKOI
JIeATeNbHOCTH Hay4YHO-NIONYJIAPHYIO JTUTEPATypy XUMUUYECKOTO COJIEpP/KaHMs, CIIPAaBOUHbIE
Martepuabl, pecypcsl MHTEepHETa;

BslicTpanBath pa3BEpHYTHIC MICHMEHHBIC H YCTHBIE OTBETHI C OOPOH Ha HH(OpMANHIo U3
y4eOHHKA H CIIPAaBOYHBIX MAaTE€PHAJIOB, IPAMOTHO UCIIOIb30BATh N3YYCHHBIH OHATHHHBIH
anmnapar Kypca XUMUH;

YcrHbIi
onpoc;
[TuceMeHHbIi
KOHTPOJIb;
IIpakTHueckas
pabora;

2.2.

Boaopon.
IMoHsATHE 0 KUCJIOTAX M COJIAX

PackpbIBaTh CMBICII H3YYaeMbIX HOHATHII H IIPUMEHSTH 3TH HOHATHS [IPH OIMCAHUH CBOMCTB
BEIIECTB H UX IPEBPAIICHHII;

XapakTepu30BaTh (OMHCHIBATE) (DU3HMIECKUE U XUMHIECKHE CBOHCTBA BOLOPOAA, CIIOCOOBI
€ro MOJIyYeHHs, IPIMEHEHNUE;

Cobupats npubOp I HOIYyUYESHHUs BOJOPOJIa;

Vcrnonp30BaTh XUMUYECKYIO CHMBOJIHKY JULS COCTaBICHUs (JOPMyYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKUX PEaKIUii ¢ y4acTHeM BOIOPOJa;

CrenoBaTh IpaBHIaM 0€30IacHON paboOTHI B JA0OPaTOPHU IPH UCIOIb30BAHUH
XUMHUYECKOH IIOCY bl U 000PYIOBaHMS, a TAKXKe IPaBUIAM OOPAIEHHUs C TOPIOYUMH
BEILIECTBAMU B OBITY;

IInanupoBaTh ¥ OCYLIECTBIIATH HA MIPAKTHKE XMMUYECKUE SKCIIEPUMEHTBI, IIPOBOJUTH
HaOJIFOIEHHS, J1€JIaTh BBIBOIBI 110 PE3yJIbTaTaM SKCIIEPHUMEHTA;

YuacTBOBaTh B COBMECTHOH padoTe B IpyIIe;

YcrHblit
ompoc;
IIpakTHueckas
pabora;

2.3.

KoanyecTBeHHbIE OTHOIIEHUS] B XMMUH

PackpbIBaTh CMBICI H3YYaeMBIX HOHATHII H IPUMEHSTH 3TH HOHATHS, a TAKKe N3yYCHHBIE
3aKOHBI U TEOPHH IS PENIeHHUs PacUETHBIX 3a71ad;

BBIUHCIATE MOJISIPHYIO MacCy BEIIECTB; KOJIIMIECTBO BEIIECTBa, 00BEM rasa, Maccy
BEIIIECTBA;

ITpoBoauTh pacu&Thl MO ypaBHEHUSIM XUMHIECKHX PEAKIHil: KOIHIECTBa, 00bEMa, MacChl
BEIIECTBA 10 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce PeareHTOB MIIH IIPOILYKTOB PEaKIHH;
BslicTpanBath pa3BEpHYThIC MICHMEHHBIEC H YCTHBIE OTBETHI C OLOPOH Ha HH(OpMANHIO U3
y4eOHHKA H CIIPAaBOYHBIX MAaTE€PHAJIOB, IPAMOTHO UCIIOIb30BATh N3YYCHHBIH OHATHHHBIH
anmapar Kypca XHMUH;

YerHbrit
orpoc;
ITucemenHsIi
KOHTPOJIB;




2.4. | Boaga. PacTBopsl. [TonsiTne 00 ocHOBaHMsIX | 6 1

PaCKpblBaTb CMBICJT U3y4aCMbIX MTOHSATHH 1 TMPAUMECHATH 3TH MMOHATUSA IIPU OTTMCAHUU CBOWCTB
BEILECTB U MX MPEBpallleHnH;

XapaxTepu3oBaTh (HU3HUCCKUEC U XMMHUYECKHAE CBONCTBA BOJIBI, €€ POJIb KAK PACTBOPHTEIIS B
MPUPOIHBIX MPOIIECCAX;

COCTaBJ’lﬂTL YPABHCHHUA XUMHUYCCKUX peakunﬁ C y4aCTUEM BOJBI,

OOBACHATD CYIIHOCTb SKOJIOTHYECKHX MPOOIIEM, CBSI3aHHBIX C 3arPSI3HEHHEM IPUPOIHBIX
BOJ, C]'IOCO6LI OYHUCTKH BOJBI OT npnmeceﬁ, MEPBI IO OXpaHE BOA OT 3arpsA3HCHUS
IInanupoBaTh ¥ OCYLECTBIIATH HA NPAKTUKE XMMMYECKUE SKCIIEPUMEHTBI, TIPOBOJMTH
HAOMIOICHN), IeIaTh BEIBOABI IO Pe3yIbTaTaM dKCIEPHMEHTA;

CnenoBath npaBmiiaM 6e30macHoi paboThl B 1a00PAaTOPUHU MPH UCIIOIb30BAHUI
XUMHYECKOH ITOCYIbI K 000PYyAOBAHH;

IIpoBOANTE BEIYMCIEHHS C TPUMEHEHUEM MOHATHS «MAacCoBas JI0JIs BEIIECTBA B PACTBOPEY;
Vcnonp30BaTh MPH BHIIOTHEHUH YUSOHBIX 3aJaHUI 1 B IIPOIIECCE HCCIEA0BATENBCKOI
JIeATENbHOCTH HaYYHO-NONYIAPHYIO IUTEPATypy XUMUUYECKOTO COJIEPKaHHs, CIIPABOYHbIE
Martepuabl, pecypcsl MHTEepHETa;

YcrHbIi
onpoc;
[TuceMeHHbIi
KOHTPOJIb;
IIpakTHueckas
pabora;

2.5. | OcHOBHBIE K1acChl HEOPraHUYECKUX 15 1 1
coeJMHEeHHu i

KnaccudunupoBats H3y4aeMble BEIIECTBA II0 COCTaBY M CBOWCTBAM;

CocTaBnsTh (OPMYIIBI OKCUJIOB, KUCIIOT, OCHOBaHHH, CONEel U Ha3bIBaTh UX IO
MEXIyHapOIHON HOMEHKIIATYPE;

ITporro3upoBath CBOICTBA BEIIECTB HA OCHOBE OOIIHX XMMUYESCKUX CBOHCTB H3yUYeHHBIX
KJIaCCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCSI;

CocCTaBIATh MOJEKYIIpHbIE yPaBHEHUS PEaKIUi, HILTIOCTPUPYIOIIHX XUMUIECKUE CBOHCTBA
1 CTIOCOOBI TIOTYYeHHs BEIIECTB H3yUSHHBIX KIACCOB/TPYIIL, a TAKXKE MOATBEPIKIAIOIIX
TeHeTHYECKYIO B3aUMOCBSI3b MEXK Iy HUMHL;

ITpon3BOIUTE BBIYHCICHHUS II0 YPaBHEHISIM XHMUUESCKUX PEaKIHiL;

IInaHnpoBaTh U OCYLIECTBIATH Ha IPAKTHKE XMMUYECKHE SKCIICPUMEHTBI, IIPOBOAUTH
HaOJIOICHH), JeNaTh BEIBOABI [0 Pe3yIbTaTaM dKCIePHMEHTa;

CrenoBaTh IpaBHIaM 0e301acHON paboOThI B JAOOPaTOPHU IPH UCIOIb30BAHUH
XUMHIYECKOH II0CY bl U 000PyIOBaHHS;

Vcnonb30BaTh MM BEIIOIHEHUH YISOHBIX 3aJaHUH U B IIPOIIECCE UCCIIEI0BATENBCKOM
JIeATeNBHOCTY HayYHO-TIOIY IAPHYIO JTUTEPATyPy XUMHUUECKOTO COJICPIKAHHs, CIIPABOUHBIC
MarepHaibl, pecypcsl MHTepHeTa;

BslcTpanBath pa3BEpPHYThIC MUCHMEHHBIC H YCTHBIE OTBETHI C OLOPOi Ha HH(OPMANKIO U3
y4eOHUKA U CIIPAaBOYHBIX MATEPUAIOB, TPAMOTHO HCIIONB30BATh U3yYEHHbIN HOHITHITHBIN
anmapar Kypca XHUMUH;

YcrHelit
0IIpoc;
ITucpMeHHsbIi
KOHTPOIIB;
Konrponsnas
pabora;
IIpakTHueckas
pabora;
TectupoBanue;
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Paznen 3. Ilepuoanyecknii 3axon n Ilepuoanyeckas cucreMa Xumuyeckux yiementoB JI. U. MenaeneeBa.

CTpoelme aToMoB. XHUMHUYecKasi CBA3b. OKNCIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakuuu




3.1. | Hepuoanyeckuii 3axoH u Ilepuoanueckas
CHCTeMa XHMHYECKHX 3JIeMEHTOB
. . MenpesieeBa. CTpoenne aroma

PackpbIBaTh CMBICIT IEPUOANYECKOTO 3aKOHA;

ITouumarts CylLICCTBOBaHHE l'lepPlO}:ll/l‘-lCCKOﬁ 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX JIEMEHTOB
(M3MEHEHHE PaZiiyCOB aTOMOB U JICKTPOOTPULIATEIBHOCTH) M UX COCANHEHHUIT OT
TIOJIOXKEHHUS B IEPHOUUECKON CHCTEME U CTPOCHUS aTOMa;

YcTanaBIuBaTh CBI3b MEXAY MOJIOKECHUEM JJICMCHTA B nepnounqecxoﬁ CUCTEMC U
CTPOCHHEM €ro aToMa (COCTaB U 3aps 44pa, 00LIee YNUCIIO IEKTPOHOB U PACIIPEIETICHUE UX
10 DJIEKTPOHHBIM CIIOSIM);

IIporHo3upoBaTh XapakTep U3MCHEHHUs CBOWCTB 3JIEMEHTOB M MX COCMHEHMH [0 IPyINIaM U
nepuonam [leproandeckoil cucTems;

XapakTepu30BaTh XUMHUUYECKHE JIEMEHTbI IEPBBIX TPEX MEPHOJIOB, KNS, KaTbIHMS MO HX
nonoxxenuio B [leproanueckoii cucreme /1. . Menneneesa;

CrenoBath nmpaBmiiaM 6e30macHoi paboThl B 1a00PAaTOPHHU MPH UCIIOIB30BAHUI
XMMHYECKON MOCY/IBI U 000pyJOBaHMS;

BeIcTpanBaTh pa3BEPHYTHIE TMCBMEHHBIC U YCTHBIE OTBETHI C ONOPOil Ha MH(POPMALIUIO U3
yueOHMKA U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOIb30BaTh N3Y4YCHHBIH TOHATHHHBIN
anmapar Kypca XuMHUH;

Vcrions30BaTh NPH BHINOIHEHHN y4eOHBIX 3a1aHNIl TEKCTBI yYeOHHUKA, CIIPAaBOYHbIE
marepuaisl (Ileproauueckyro cucreMy xummudeckux anementoB J1. V. Menzeneesa,
TaOJUIly PaCTBOPUMOCTH KHCIIOT, OCHOBaHHH U COJICH B BOJIE, YMEKTPOXUMHUUYECKHHI PSIJT
HAaIpsDKEHUH METaJUIOB);

Vcrionp30BaTh pH BHINOIHEHHU y4eOHBIX 3a1aHUil M B IIPOLIECCE UCCIIEI0BATEIBCKOM
JIeSTeTbHOCTH Hay4YHO-NOITYJISIPHYIO JIMTEPATyPy XUMHUYECKOTO COJIEpIKaHHsl, CIIPaBOYHbIE
Marepuaibl, pecypcsl HTepHeTa;

YcrHbIi
0onpoc;
[TuceMeHHbIi
KOHTPOJIb;
Tectuposanue;

3.2. | Xumuueckas cBsi3b. OKHCIUTENBHO-
BOCCTAHOBHTEJIbHbIE PeaKIMH

PackpbIBaTh CMBICI H3y9aeMbIX HOHSTHIA;

OmnpenensaTs BUA XUMUYECKOU CBS3H B COCIHHCHUH;

OmnpenensiTh CTeeHb OKUCICHHS XUMHIECKOT0 2JIEMEHTa 110 (OpMyJIe ero COCIUHEeHHS;
OnpenensaTs 3JeMeHT (BEIECTBO) — OKHCIUTENb U JIEMEHT (BEIIECTBO) —
BOCCTAHOBHTEIIb;

OOBSICHATH CYLIHOCTD IIPOLIECCOB OKHCIEHUS 1 BOCCTAHOBJICHHS;

CocCTaBIIATh NEKTPOHHBIH OallaHC ¢ y4ETOM YKCNIa OTAAHHBIX U MPHHATBIX 3JIEKTPOHOB;
CocTaBIIsATh ypaBHEHUE OKUCIHUTEIbHO-BOCCTAHOBUTEILHON peaKLny;

Vcronp30BaTh IPH BEIIOIHEHUH YUeOHBIX 3aJaHUH TEKCThI yueOHHUKA, CIIPABOYHbBIC
Marepuabl (IIepHOJHYECKYI0 CUCTEMY XUMHUYeckuX nemenToB J1. M. Menneneesa, Tabnuiy
PacTBOPUMOCTH KHCIIOT, OCHOBAHHUH U CONIEi B BOJE, SIEKTPOXUMUUYECKHUI Psijl HANPsHKEHUIT
METAJUIOB);

VYcerHbrit
orpoc;
ITucemeHHbII
KOHTPOJIB;
TecrupoBanue;

Hroro mo pasaemny:

13

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

Koan4yecTBO 4acoB

BCEro

KOHTPOJIbHBbIE
padoTbI

NpaKTHYeCKUe
padoThbI

Jlara
H3Y4YeHH S

Bunel, popmel
KOHTPOJIA

[Ipenmer xumuu. Ponp
XUMHH B KU3HU YEIOBEKA

YeTHBIN 01Ipoc;

XUMUS B CUCTEME HayK.

MCTOI[I)I IIO3HaHUs B XUMHH

YcTHBII onpoc;

3HAKOMCTBO C IIpaBUJIAMH
0€30MacHOCTH U MPUEMaMHU
paboThl B XUMHYECKOH
naboparopuu. [IpakTuueckas
pabota Ne 1. [IpaBuna
paboThl B m1abopaTopuu U
puéMBI 0OpaIeHHs ¢
1a00paTOPHBIM
o0opyaoBaHuEM

IIpakTrueckas
pabora;

Temna u BemecTna.
dusnyeckue CBOMCTBA
BEIIIECTB. ArperatHoe
COCTOSIHUE BEILIECTB

VYcTHbIi onpoc;

YucTele BelecTBa U CMECH.
Crnioco0bl pazneneHust
cMecel

YcTHBII 01poc;

[IpakTuyeckas padora: Ne 2.
Paznenenue cmeceii (Ha
IpUMEpEe OUUCTKH
MIOBAPEHHOH COJIN)

[IpakTueckas
pabora;

ATOMBI U MOJIEKYJIBI.
[IpocTeie u cnoxxHBIE
BellleCTBA

TlceMeHHbIA

KOHTPOJIb;

XHUMHUYECKHE IIEMEHTHI.
3HaKku (CUMBOJIBI)

XUMHNYCCKUX 3JICMCHTOB

YeTHBIN 01Ipoc;

ATOMHO-MOJIEKYJISIPHOE
y4yeHue. 3aKOH MOCTOSTHCTBA
COCTaBa BELIECTB

IIuceMeHHbIit
KOHTPOJIb;

10.

Xumugeckast hopMyiia.
BanenaTHocTh aTOMOB

XHUMHUYCCKUX 3JICMCHTOB

YcTHBIN 0o1poc;




11.

CocraBiieHre XUMUYECKUX
(hopmyJ1 IO BaJICHTHOCTH.
Haxoxnedue BajJIEeHTHOCTH

XHUMHUYCCKUX 3JIEMCHTOB 110

dbopmyre

YcTHBIN onpoc;

12. | OTHOCHUTENIBbHAS aTOMHAS [IuceMenHbI
Macca. OTHOCUTENbHAS KOHTpOJIb;
MOJIEKYJISIpHAsl Macca

13. | Pemenue 3ana4 Ha [IncemenHsIit
BBIYMCIICHHE OTHOCUTEIBHOU KOHTpO!JIb;
MOJIEKYJISIPHOU MaccChl
BEILIECTB

14. | MaccoBas nois YcTHBIM 01poc;
XUMHUYECKOTO JIEMEHTA B
COEIMHEHUU

15. | Pemenue 3ana4 Ha [TucbmenHbIi
BBIYHCIICHHE MACCOBOM JOJIN KOHTpOJIb;
XUMHUYECKOI0 3JIEMEHTA 110
(dhopmyIe coenuHeHus

16. | ®uznueckre U XUMHUYECKHE YcTHBIN 0npoc;
SIBJICHUSI. XUMHYECKast
peakuus

17. | IIpu3Haku u ycinoBus YCTHBIN 01IpoC;
MPOTEKAHUSI XUMUYECKUX
peaxkuun

18. | 3akoH coxpaHEHUsI MaCChI [TucemenHbII
Bemects. M.B. JlomonocoB KOHTpOJIb;

— YUYE€HBIN-2HIIMKIIONEIUCT

19. | XumMHueckne ypaBHEHUs YeTHBIN 01Ipoc;

20. | Tunbel XUMHYECKUX PEAKIMI YcTHBII onpoc;
(coenuHeHwUs, pa3IoKeHUS,
3aMeIIeHus, OOMeHa)

21. | Ypok o6oOrieHus u [MuceMeHHBIi
CHUCTEMaTH3aluu 3HaHUU KOHTpOJIb;

22. | YpOK KOHTpPOJISI 3HAHU I KonTposnbhas

pabora;

23. | Bo3nyx — cMech rasos. YcTHbIl onpoc;

Cocras Bo3nyxa




24.

TemoBoit a3 ekt
XUMHYECKON PEaKInu,
IOHSITHE O
TEPMOXUMHYECKOM
ypaBHEHUH, IK30- U

OHAOTECPMHUYCCKUX PCAKIUAX

YcTHBIN onpoc;

25.

Crioco0b1 nosryueHust
KHCJIOPOJa B 1a00OpaTopuu U
MPOMBIIIICHHOCTH.
IIpumeHeHnue kucnopoaa

IIncbMeHHbBINA
KOHTPOJIb;

26.

[IpakTrueckas padota Ne 3.
[Tonyuenue u cobupanue
KHCIIOpO/1a, U3y4YEHUE ero
CBOMCTB

[IpakTrueckas
pabora;

27.

Kpyrosopot kucnopona B
npupozae. Tornuso (yrosp u
MeTaH). 3arpsi3HeHue
BO3/yXa, CIIOCOOBI €ro
NpeOoTBpaLIeHUs. Y CUIICHNE
MapHUKOBOTO Y eKTa,
pa3pylIeHHuEe 030HOBOTO CIIOS

YceTHBIN 0Onpoc;

28.

Bonopon — xuMuueckuit
ANIEMEHT M IPOCTOEC
BemecTBo. HaxoxaeHue B
npupoae, Gusnueckue u
XMMHUYECKHE CBOWCTBA (Ha
HpUMepe B3auMOACHCTBHS C
HEeMeTaJUIaMH U OKCUJIAMH
METaJJIOB), IPUMEHEHHE,
CHOCOOBI NOTYYEHHUS

YcTHBIN OIpoc;

29.

[IpakTuueckas pabora Ne 4.
[Tonyuenue u cobupanue
BOJIOPOIA, H3Y4YEHHE €T
CBOICTB

[IpakTrueckas
pabora;

30.

TloHaTHne 0 KMCIIOTaX U COIIX

YeTHBIN 01poc;

31.

KomanuectBo BemecTna.
Monb. Monsipnasa macca

YcrHblii onpoc;

32.

3akoH ABorajipo. MomnsipHbIi
00BEM ra3oB

YcTHBIN o1poc;




33.

Pemenne 3amay Ha
B3aNMOCBA3b KOJINYUCCTBA
BelleCTBa, 00bEMA U MacChl
ra3oB. PacuéTsl mo

XUMHYCCKUM YPaBHCHUAM

TIceMeHHbBIA

KOHTPOJIb;

34.

PacuéTel Mo XUMHUYECKUM
ypaBHeHUsIM. [Ipumenenune
3aKoHa ABOTajipo

I InceMeHHbBIN
KOHTPOJIb;

35.

dusunueckue cBONCTBA BOJLI.
AHBanus ¥ CHHTE3 — METOJIbI
M3YUYEHHUS COCTaBa BOJIBI.
XUMHYECKHE CBOUCTBA BOAEI
(peakiuu ¢ MeTaIaMu,
OKCHJAMH METAJJIOB U
HEMETAJIJIOB)

VYcTHbIi onpoc;

36.

TToustre 00 OCHOBAHUAX U

WHJIMKATOpax

YcTHBIN 0o1poc;

37.

Bopa kak pactBopuTeb.
PacTtBopnI. PacTBOpUMOCTH
BEILECTB B BOJIE.
Hacrpimiennsle n
HEHACBIIIEHHbIE PACTBOPbI

TTucrMeHHbIi
KOHTPOJIb;

38.

KonuenTtpanus pacTBOpoB.
MaccoBas 1o BelecTBa B
pactBope. Beruncnenus ¢
HUCITOJIB30BAHUECM ITOHATHUS
«MaccoBas J0Jid BEUIECTBA B
pacTtBope»

VYcTHBII onpoc;

39.

[IpakTuueckas padora Ne 5.
[IpuroroBnenue pacTBOpPOB C
ONpeAcIEHHON
KOHLEHTpaluen

IIpakTueckas
pabora;

40.

Posb pacTBOpOB B pupoie U
B KU3HU YEJIOBEKa.
KpyrosopoT BojbI B
npupoze. 3arps3sHEHNE
NpUpOAHBIX Boa. OXpaHa U
OUYHMCTKA MPUPOJIHBIX BOJ

YcrHblii onpoc;




41.

[IepBble nONBITKN
KJTacCU(PUKAMU XUMHYECKUX
anemeHTOB. [loHsaTHE O
TpyIIax CXOAHBIX JIEMEHTOB
(meouyHBIC U
LIeJIOYHO3EMENbHbIE
MeETaJlJIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pazyroT
aMmdoTepHbIe OKCHIBI 1
TUIPOKCHIBI

YcTHBII o1npoc;

42.

HNonnag xumuyeckas cBA3b

IIncbMeHHbBIN

KOHTPOJIb;

43.

Knaccudukanms
HEOPTaHUYECKHUX
COCIMHEHUN

YcrHblii onpoc;

44,

OKcHaBI: COCTaB,
KIaccuukaiys (OCHOBHBIE,
KHUCJIOTHBIE, aM()OTEPHEIE,
HEC0JIe00pa3yoIIue),
HOMEHKJIaTypa
(MexxayHaponHas U
TpuBHaibHas). [lonydcHne n
XUMHYECKHUE CBOMCTBA
KHCIIOTHBIX U OCHOBHBIX

OKCHUJI0B

YeTHBIN 0onpoc;

45.

OcHOBaHUS: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa
(MexayHapoHas U
TpUBHANIbHAs), (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA,
CHOCOOBI MOTYYECHHUS

I InceMeHHbBIN
KOHTPOJIb;

46.

AMdoTepHbIE OKCUIBI U
THIIPOKCHUJIBI, UX CBOIMCTBA U
MOJTyYCHHE

VYcTHblii onpoc;

47.

Kucaotsl: cocras,
Knaccudukanus,
HOMEHKJIATypa, PU3NIecKue

CBOMCTBA

YcTHBIN onpoc;




48.

Kucnortsl: xumnueckue
CBOIICTBA, CIIOCOOBI

IIOJIYUCHMUA. Pf[l[ AKTUBHOCTH

TIceMeHHbBIA

KOHTPOJIb;

MeETaJlJIOB
49. | Conu (cpennue): YcTHBIN ompoc;
HOMEHKJIATypa, CIIOCOObI
MOJy4YEHUs1, B3aUMOICHCTBUE
CoJieil ¢ MeTaIaMu,
KHCJIOTaMU, IIeJI04aMu U
COJIIMU
50. | Beruuciienus no ypaBHEHUSIM [TuceMeHHbII
XUMHYECKON peaKInu KOHTPOJIb;
51. | I'enernyeckas CBSA3b MEXKAY YeTHBIN o1poc;
KJIaCCaMH HEOPTaHUYECKUX
COCIMHEHUI
52. |IlpakTuueckas padora Ne 6. [IpakTrueckas
Pemenue pabora;
SKCIIEPUMEHTAIbHBIX 3a7a4
1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUIN
53. | Ypok 0600mmeHust u [MuceMeHHBIIH
CHUCTEMaTH3alluu 3HAHUH KOHTPOJIb;
54. | YpOK KOHTpOJIS 3HAaHUI KontponbHas
pabora;
55. | Ypoxk 06001mieHus u CamoorieHka ¢
CHUCTEMaTH3aIluu 3HAHUH HCII0JIb30BAHUEM
«O1eHOYHOTO
JUCTay;
56. | Ctpoenue aromoB. CocTtaB VYeTHbIl onpoc;
aTOMHBIX sifiep. M30TomBI.
DnekTpoHbl. PuznuecKuit
CMBICJI TOPSIAKOBOTO HOMEPA
3J€eMEHTa
57. | [leppuoauyeckuii 3aKOH 1 YcrHblii onpoc;

[Tepronnueckas cucrema
XUMUYECKHX djieMeHToB J[. 1.
Mengaeneena. [lepuospl,
TPYIIIIBI, TOATPYIIIIHL.
DU3UYECKUI CMBICT HOMEPOB
NeproJia U TPYIIIHI




58.

CrtpoeHue 3J1eKTPOHHBIX
000J104€K aTOMOB nepBbIX 20
XUMHUYECKHX DJIEMCHTOB
MEPUOINYECKON CUCTEMBI

. . Menneneena

YcTHBIN onpoc;

59.

XapakTepucTuka
XMMHYECKOI0 2JIEMEHTA T10
€ro TOJIOKEHUIO B
IIEPUOUYECKON CUCTEME
J1. 1. MenneneeBa

I InceMeHHbBIN
KOHTPOJIb;

60.

3HaYeHUE MEPUOIUIECKOTO
3aKOHA U MEPUOIUYECKON
CHCTEMBI XHMUYECKHX
AJIEMEHTOB JIJISI PA3BUTHS
HayKH U MPAKTHKH.

. . MenneneeB —
Y4EHBIN, Iearor u
TpaKIaHUH

YcTHblii onpoc;

61.

YPOK KOHTPOJIS 3HAHUI

KoHntposbHas
pabora;

62.

SHGKTpOOTpI/IHaTCHLHOCTB
aTOMOB XMMHUYCCKHUX
3JIEMEHTOB. XHUMHYECKast
CBA3b. KOBAJICHTHAsA
MOJIsIpHas U KOBAJICHTHAsA
HCIIOJISIpHAasd

YcTHbIM onpoc;

63.

CreneHb OKUCICHUS

IIuceMeHHbBIA

KOHTPOJIb;

64.

OKHCIUTEIIBHO-
BOCCTaHOBUTEJIHHBIC PEAKIIHH
(OBP). ITpomecchr
OKHCIICHHUS U
BOCCTaHOBJICHHSI.
OKuCIINTEIIH U

BOCCTAHOBHUTCIIN

YeTHBIN 01IpoC;

65.

CocraBneHue ypaBHEHUN
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIbHBIX
peaKkuuii u cxem
ANEKTPOHHOIO OasiaHca

IIucrMeHHbIit
KOHTPOJIb;

66.

Ypok 06001IeHNS 1

CHUCTEMATHU3allUU 3HAHUU

YcTHBIN onpoc;




67. | Ypok pa3BUBAIOIIETO
KOHTPOJIS 3HAaHU. XUMUS B

ENCTBUH

IIceMeHHbBIA

KOHTPOJIb;

68. | Kuciopon — xumuueckui
3JIEMEHT U IPOCTOE
BelecTBo. O30H.
Haxoxzaenue kucinopona B
npupoje, puzndeckue u
XUMHYECKHUE CBOMCTBA
(peakuuu OKUCIICHUS,
ropenue). [lonstue 06

OKCHaax

YeTHBIN 01IpoC;

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 kiacc/I'abpuensu O.C., Octpoymos WU.T'., CnaakoB C.A., AkironepHoe o0miectBo «M3aaTenbcTBo
«IIpocBemienue;
BBenure cBoil BapuaHT:

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Metoauueckoe nocobue "Peanuzaiust 00pa3oBaTeabHBIX POrPaMM €CTECTBEHHOHAYYHON U
TEXHOJIOTUYECKOM HalpaBIeHHOCTEN 10 OMOJIOTUH € UCTIOJIb30BaHUEM 000pynoBaHus LieHTpa «Touka
pocta», Mocksa 2021

Xumust. 8 kiace. Yueonuk (aBtop O. C. IN'abpuensn, U.I'. Octpoymos, C.A. CrnagkoB)
Meroanueckoe mocodwue. 8 knacc (aBtopsl O. C. I'abpuensa, N.I'. Octpoymos, 1.B. AkcénoBa)

[Tporpamma kypca xumuu s 8-9 kimaccoB 001meoopazoBaTebHbIX yupexkaenuii (aBropsl O. C. ["abpuensH,
C. A. CnangkoB)

PaGouas rerpans. 8 kitace (aBropsl O. C. I'abpuensH, C. A. Cnaakos). Ha neyatHOl OCHOBE, y4YaIlMCs JJIs
MCIIOJIb30BaHUs HE 0053aTeNbHbI, TETPAJAb HAXOUTCS YUUTENS U OH UCTIOIb3YeT €€ Kak HCTOUHUK
KOHTPOJIbHO-M3MEPUTETBHBIX MaTepUANIOB AJIsl TPOBECHUS OMPOCOB Ha YPOKAX, BHIITOJIHEHUS 3aJaHHi.

Terpanp a5 1a00paTOPHBIX ONBITOB U NMpakTHUecKuX padort. 8 kinacc (aBropsl O. C. 'abpuensy, A. B.
Kymnosa)

Xumus. [IpoBepounblie U KOHTposbHBIE paboThl. 8 kiace ['abpuensn O.C., JIsicoBa I'.I".. — M.:
[Ipocsemenue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

IIepcoHaNIbHBIN KOMIIBIOTED
MynpTUMEAUNAHBIN TPOEKTOP
JlokymeHT-kamepa

MarepuanbHo-TexHHUYecKas 0a3a 1eHTpa «Touka pocta» (BKItoyaeT B ceOs 1udpoBbie 1ab0paTOpHH,
HaOOPBI KJIACCUYECKOT'0 000PYJOBAHUS JIJIsl TPOBEJCHUS OMOJIOTHYECKOT0 MMPAKTUKYMa, B TOM YHCIIE C

HCIIOJIB30BaHHUEM MI/IKpOCKOHOB)



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYAOBAHHME

IlepcoHaIBHBIN KOMITBIOTED
MynbTUMEAMITHBIA IPOEKTOP

JlokymeHT-Kkamepa

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JTEMOHCTPAIIUIA

Ha6op npubopoB, mocy sl ¥ MPUHAIICKHOCTEN I YICHUYECKOTO IKCIIEPUMEHTA
HaGop Mozeneit KpuCTAIITNYECKUX PEIICTOK
HNHTepakTHBHOE MOCOOHE C KOMIUIEKTOM TabuIl «Xumus 8-9 kimacc»

HNHTepakTuBHOE MOCOOHE ¢ KOMIUIEKTOM Tabaui « OCHOBBI XUMHUYECKHX 3HaHUH. [IpaBuiia npoBeaeHUs
71a00paTOPHBIX pabOT

Habopp! XMMHYECKUX pEaKTHBOB

Ha6op Ne 1 OC «Kucnote»

Ha6op Ne 2 OC «Kucnote»

Hab6op Ne 3 OC «I'uapokcuapi»

Ha6op Ne 4 OC «Oxcuibl METAILIIOBY

Ha6op Ne 5 OC «Metamib»

Ha6op Ne 6 OC «IllenouHble ¥ MIEI0YHO3EMEIbHBIC METaJLIbI)
Ha6op Ne 8 OC «I"asorens»

Ha6op Ne 9 OC «I"amoreHuas»

Ha6op Ne 10 OC «Cynbdatsl. Cynbdpursl. Cynbduasn
Ha6op Ne 11 OC «Kapbonaten»

Ha6op Ne 12 OC «®Docdatsl. CUIUKaTb

Ha6op Ne 13 OC «Aneratsl. Poganunbsn

Ha6op Ne 14 OC «CoenuHeHust MapraHia

Ha6op Ne 15 OC «CoenuneHust Xpoma»

Ha6op Ne 16 OC «Hutpatsi»

Ha6op Ne 17 OC «Muaukatopsn»

Ha6op Ne 18 OC «MunepanpHbie YJ00peHUs»

Ha6op Ne 19 OC «¥YraeBogopoas»

Ha6op Ne 20 OC «Kucnopoacoaepkaiiyue opraHi4ecKie BeIIeCTBa
Ha6op Ne 21 OC «KucnoTsl opraHuueckue»

Ha6op Ne 22 OC «YrieBoibl. AMUHBD)

Ha6op Ne 23 OC «O0pa3iibl OpraHu4ecKuX BEIIECTBY
Ha6op Ne 24 OC «Marepuainb»

MarepuanbHo-TexHrueckas 0a3a nentpa «Touka pocta» (Bkitoyaer B ceOs 1udpoBbie 1ab0paTopHH,
HaOOPHI KJITACCHYECKOTO 000PYI0BAHUS JIJIsl IPOBEACHUS OMOJIOTHYECKOTO MPAKTHKYMa, B TOM YHCIIE C
MCII0JIb30BaHUEM MHUKPOCKOIIOB)
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