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1. HIOSAACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma o0s13aTeIbHOTO y4eOHOTO NpeaMeTa « XuMus» pa3padoTaHa
B COOTBETCTBUM ¢ TpeboBaHusiMu myHKTa 32.1 ®I'OC O0O, Ilonoxenust o padbouux
nporpamMmax y4eOHbIX IpeaMeToB, Kypcos, moayieil (PI'OC OO0, yTBepkaeHHOTO
nprkazoM Ne 287 ot 31.05.2021) YOV «OHJIAMH T'MMHASBHA Ne 1», ¢ yueroMm
[IpumepHOI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00I1Iero oopa3oBa-
HUS1, 0T0OpEHHOH pelieHrneM heaepanbHOro yueOHO-METOIUIECKOT0 00bEeTMHEHUS IO
obmiemy oOpazoBaHuio, TPOTOKOI OT 23 ntoHs 2022 1. Ne 3/22, pazMenieHHOM Ha cailTe
https://fgosreestr.ru

OO01as xapakTepuCcTHKA Y4eOHOro npeamera

Bxnan yueOHoro mpeamera « XMMUs» B JOCTHKEHHUE 11eJiel OCHOBHOTO 0OIIIETo
oOpa3zoBaHus 00YCIIOBJICH BO MHOTOM 3HaYE€HUEM XMMHUYECKOW HayKH B IMO3HAHUU 3a-
KOHOB MPUPOJIbI, B Pa3BUTHH ITPOM3BOIUTEIBHBIX CHJI OOIIECTBA M CO3/IaHUH HOBOM
0a3bl MaTepUaIbHON KYJIbTYPBI.

XWMHUS KaK JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK PaCIpOCTPaHMUIIA CBOE BIUSHUE
Ha Bce 00JIACTH YEJIOBEYECKOIr0 CYIECTBOBAaHHUS, 3aJajla HOBOE BUICHUE MUpa, CTalla
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOU KYJIbTYpblI, HEOOXOIUMBIM YCIOBHEM >KU3HU
oO0IIIecTBa: 3HAHNWE XUMUU CIY>KUT OCHOBOU JJIs1 (POPMHUPOBAHUS MUPOBO33PCHUS Ue-
JIOBEKA, €ro MPEeJCTaBICHUN 0 MAaTEPUAIbBHOM €IUHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT
dbopMupyeMble XUMHUEH MPEeACTaBICHUS O B3aUMOIPEBPAIICHUSIX YHEPTHH U 00 3BO-
JIOLUMH BEUIECTB B MPUPOJIC; COBPEMEHHASI XMMUS HallpaBJiieHa Ha pelIeHue ri1o0aib-
HBIX MPOOJIEM yCTOHYMBOIO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM W JKOJOTMYECKOW  Oe3omacHOCTH, MpoOJeM  3ApaBOOXpaHEHHMS.

B ycnoBusix Bo3pacTtaromiero 3Ha4ueHus XMMHU B 5KU3HHU OOLIECTBA CYIIECTBEHHO
HOBBICHJIACH POJIb XUMUUECKOI0o 00pa3oBaHusl. B miaHe conuanusaiuy OHO SIBISIETCS
OJITHUM M3 YCJIOBUN (POPMUPOBAHUS MHTEIJIEKTA JINYHOCTH U TAPMOHUYHOTO €€ pa3BU-
THSL.

CoBpeMEHHOMY Y€JIOBEKY XMMUYECKUE 3HAHUSI HEOOXOIUMBI JIJIsi MPUOOpETEHUS
OOLIEKYIbTYPHOTO YPOBHS, TO3BOJISIIOLIETO YBEPEHHO TPYIUTHCSA B COLIUYME U OTBET-
CTBEHHO Y4aCTBOBATh B MHOTOOOpAa3HOM MU3HU OOIIECTBA, JI1 OCO3HAHUS BaXKHOCTH
pa3yMHOT0 OTHOIIEHHS K CBOEMY 37I0POBBIO U 3/I0POBBIO IPYTHX, K OKPY>KAIOIIEH MpH-
POJHOI cpene, A TPaMOTHOTO MOBEACHUS NP HCTIOIH30BAaHUH PA3TUYHBIX MaTEPH-
asoB u XUMHYECKUX BEIIIECTB B MIOBCETHEBHOM KU3HU.

XuMuyeckoe o0pa3oBaHrEe B OCHOBHOM IIKOJIE SIBJSIETCS] 0a30BBIM IO OTHOLIIE-
HUIO K CHCTEME O0IIEero XMMHIeckoro oopa3oBanusi. [lo3ToMmy Ha COOTBETCTBYIOIIEM
eMy YPOBHE OHO pealiu3yeT MpHUCYIIHE 00IeMy XUMUYECKOMY 00pa30BaHUIO KITIoue-
BbI€ [IEHHOCTH, KOTOpPbIE OTPAXKAIOT TOCYAapCTBEHHbIE, OOIIECTBEHHbIE U UHAUBHLY-
aJlbHbIe TOTPEOHOCTU. DTUM ONPEIENSIETCA CYIIHOCTh OOIIel cTpaTeruu oOydeHus,
BOCIIUTAHUSA U PA3BUTHS, 00YUAIOIINXCS CPECTBAMHU YUEOHOTO MpeaMeTa « XUMUS.

N3yuenue npeamera:

1) cnocoOCTBYeT peann3aldd BO3MOXKHOCTEH NJIsi caMOpa3BUTUSL U (POPMUPOBAHUS


https://fgosreestr.ru/

KyJbTYpPBI JINYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

2) BHOCHT BKJIaJ B JOPMUPOBAHNE MBILUICHUS M TBOPUYECKUX CITIOCOOHOCTEH MOAPOCT-
KOB, HAaBBIKOB UX CAMOCTOSITEIbHOW y4eOHOHN NEATEIbHOCTH, SKCIEPUMEHTAIBHBIX U
UCCJIEI0BATENBCKUX YMEHHI, HEOOXOIUMBIX KaK B IOBCETHEBHOM KU3HU, TaK U B IIPO-
dbeccroHaNbHON AeATETHLHOCTH;

3) 3HaKOMHMT CO CHCHH(i)I/IKOfI HaY4YHOI'O MBIIIJICHU S, 3aKJIaJIbIBACT OCHOBLI ICJIOCTHOI'O
B3I da HAa CAMHCTBO ITPUPOALI U YCIIOBCKA, ABJISICTCA OTBECTCTBCHHBIM 3TAIlOM B (1)0]:’)-
MHUPOBAHHUHA GCTCCTBGHHO-HaquOﬁ I'paMOTHOCTH IIOAPOCTKOB,

4) ciocobcTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE 00pa30BaHME
IIKOJIHUKOB.

Ha3BaHHble HanpaBiieHNs B 00y4YE€HUN XUMUU 00ECIIEYMBAIOTCS CIIELIM(PUKOMN CO-
JEpKaHMsl MPEeAMETa, KOTOPBIM SIBISETCS NMEAAroruuecky aJanTUPOBAHHBIM OTpake-
HUeM 0a30BOM HAYKH XMMHUHU Ha OoNpeaen€HHOM JTane e€ pa3BuTtus. Kypc xumuu oc-
HOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMUCS OCHOB HEOPTaHUYECKOM
XUMHHA U HEKOTOPBIX MOHATUI U CBEIACHHH 00 OTIECNBbHBIX O0BEKTaX OpraHUYECKON
XUMUHU.

CrpykTypa conepkanus npeamera cpopmMupoBaHa Ha OCHOBE CUCTEMHOTO MO/~
X0Ja K ero n3yudeHuro. ConepkaHrue CKIAAbIBACTCS U3 CUCTEMBI IIOHATHNA O XMMHUYE-
CKOM D3JIEMEHTE M BEILECTBE U CUCTEMbl NOHATUN O XUMHUUYECKOH peakuuu. O6e 31tn
CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 NPUHLUITY IIOCJIEI0BATEIBHOTO Pa3BUTHUSA
3HAHMI Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI Pa3HOr0 YPOBHS: aTOMHO-MOJIEKY-
JISIPHOTO YYEHHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUS, YpOoBHs [lepuonnyueckoro 3akoHa
. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH, YYEHHUS O CTPOEHNUH aTOMa U XUMU-
YECKOM CBSI3U, IPEICTABICHUNA 00 AIEKTPOIUTUUYECKON TUCCOLMALIMY BEILIECTB B pac-
TBOpax. TeopeTruecKkre 3HaH!Us pacCMaTPHUBAIOTCA HA OCHOBE IMIITUPHUECKH MOTyYEH-
HBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEA0BATEILHO OT OJHOTO YPOBHS K
JIPYroMy, BBINOJHSAA (PYHKIIMN OOBSICHEHUSI U IPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM IPAKTHYECKOTO IMPUMEHEHUS W IOJYyYEHHs] H3Yy4YaeMbIX BEILECTB.

Takast opranu3zanus coaep>kaHusi Kypca CrocoOCTByeT NPeCTaBICHUIO XUMUYe-
CKOM COCTaBJISIFOIIEN HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITpUpOAbl. Tem
CaMbIM 00€CTICUMBACTCS BO3MOXKHOCTh (DOPMHUPOBAHUS y 00YUAIOIIUXCS ICHHOCTHOTO
OTHOULIEHUS K HAYyYHOMY 3HAaHHIO U METOAAaM NO3HaHUA B Hayke. BaxkHO Takke 3aMe-
TUTb, YTO OCBOCHHE COJEPKAHMS Kypca IPOUCXOAMUT C IPUBJICUCHUEM 3HAaHUW U3 pa-
HEe M3YYEHHBIX KypcoB: «Okpy:xaromuii Mmup», «buonorus. 5—7 knacce» U «Pu-
3UKa. 7 KJ1acey.

HEJIM U3YUYEHUA YUEBHOI'O ITPEAMETA «XUMUA»

K HanpaBneHuio nepBOCTENEeHHOW 3HAYMMOCTH MPHU peain3alii 00pa3oBaTelib-
HBIX (QYyHKIUN npeamMera «XUMUsS» TPATUIIMOHHO OTHOCAT (pOpMUpOBaHHWE 3HAHUN



OCHOB XMMHYECKOW HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUYe-
CKOH JI€ATEIbHOCTH YEJIOBEKA U KAaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBIL. 3a-
Jlava rmpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUNM — Ba)KHEH-
mux (paKToB, MOHSATHI, 3aKOHOB M TEOPETHUUECKUX MOJIOKEHUH, JOCTYIHBIX 0000111e-
HUI MUPOBO33PEHUYECKOr0 XapaKkTepa, A3blKka HAyKH, 3HAHUI 0 HAyYHBIX METO/Iax U3y-
YEeHHsI BEIIECTB U XUMUYECKUX PEaKini, a Takke B (GOPMUPOBAHUU U PA3BUTUHU yMe-
HUI ¥ c10cO0O0B JEATENBHOCTH, CBA3aHHBIX C INIAHUPOBAaHUEM, HAOIIOAEHUEM U IIPO-
BEJICHUEM XMMHUYECKOT0 SKCIIEPUMEHTA, COOJIIOIEHUEM ITpaBUII O€3011acHOro ooparie-
HUS C BELECTBAMH B II0BCEITHEBHOW KU3HH.

Hapsiny ¢ 9TuM nenm u3ydeHus IpeIMeTa B IPOrpaMMe YTOYHEHBI U CKOPPEK-
TUPOBAHBI C y4ETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO O0I1IET0 00pa30oBaHMUsL.
Cerogns B oOpa3zoBaHiM 0c000 3HAUMMOI MPU3HAETCS HAIPABIEHHOCTh O0y4YEeHUs Ha
pa3BUTHE U CAMOPA3BUTHUE JIUYHOCTH, (POPMHUPOBAHUE €€ UHTEIIEKTA U OOIIEH Kyilb-
Typbl. OOy4eHrne YMEHUIO YUUTHCS U IPOOJIKATH CBOE 00pa30BaHHE CAMOCTOSITETEHO
CTAaHOBUTCS OJTHOM M3 BaKHEUIIUX (PYHKIUH Y4€OHBIX TPEIMETOB.

B cBs3u ¢ 3TUM IIpU U3y4YEHUU NPEIMETa B OCHOBHOW IIKOJIE JTOMHHHUPYIOIIEE
3HAYEHUE MPUOOPENH TaKUE LU, KaK:

¢ hopMHpOBaHNE UHTEIJIEKTYaJIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caM000pa3o-
BaHUIO, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PELLIEHUH, CTIOCOOHON aaar-
TUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

® HANPaBJIEHHOCTh OOYYEHHS HA CUCTEMAaTHYECKOE MPUOOILIEHNE yUAIIUXCS K ca-
MOCTOSITEJIbHOM MMO3HABATENBHON I€ATEIbHOCTH, HAYYHBIM METOJaM MO3HaHus, (Hop-
MUPYIOIIMM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUHU;

e00€ECIEUeHHE YCIOBHUM, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 O0yYaromuMuUcs
OIbITa PA3HOOOPA3HOU AESATENBHOCTHU, MO3HAHUS U CAMONO3HAHUS, KIIFOUEBBIX HABBI-
KOB (KJIFOYEBBIX KOMIIETEHIMH ), UMEIOIUX YHUBEPCAIbHOE 3HAUYEHUE JIJIS Pa3JIMUHbIX
BUJIOB JESTEIBHOCTH;

¢ hopmMHpoBaHNE YMEHUI OOBSICHATD U OLIEHUBATD SIBJICHUS OKPY>KaOILIEro MUpPa
Ha OCHOBAHWMM 3HAHUH U OIBITA, MOJYYECHHBIX IPY U3YYEHUU XUMHUH;

e popmupoBanue y oOydaroumxcsi TyMaHUCTUYECKUX OTHOIICHHWM, MTOHUMaHUs
LHEHHOCTH XUMUYECKUX 3HAHUM ISl BBIPAOOTKU 3KOJIOTHYECKH LEIECO00pa3HOro mo-
BeJICHUA B OBITY U TPYJIOBOHM JEATEILHOCTH B IIEJISIX COXPAHEHUS! CBOETO 3/10POBbS U
OKpYXarouier MPUPOTHON CPEIbI;

® Pa3BUTUE MOTUBALMU K 00YYEHMIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U CaMo-
BOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX IEHHOCTEH, FOTOBHOCTHU K OCO-
3HAHHOMY BBIOOPY MPOQUIIS U HAMPABICHHOCTH JaJIbHEUIIIET0 00yUeHUSI.

1. MECTO YUEBHOI'O ITPEAMETA «XUMUS» B YYHEBHOM I1JIAHE

B cucreme obuiero o0pazoBanusi « XUMHs MPU3HAHA 00sA3aTEIbHBIM yU€OHbIM
IPEeIMETOM, KOTOPBIH BXOJUT B COCTaB MPEeAMETHOM 00macTu « EcTecTBEeHHO-HAyYHbIE
IPEIMETHD».

VY4eOHbIM TUIaHOM Ha €€ u3yueHue oTBesieHo 136 yueOHBIX 4acoB — 1o 2 4 B
HEJENIo0 B 8 1 9 Kaccax COOTBETCTBEHHO.
JUig Kaxaoro Kiacca MPeayCMOTPEHO pe3epBHOE ydueOHOE BpeMs, KOTOpOe



MOJKET OBITh UCTOIB30BAHO YUaCTHUKAMU 00pa30BaTEILHOTO Mpoliecca B Lesix (pop-
MUPOBaHHUs BapHUaTUBHOM COCTaBISIOLIEH cOIep)KaHHUA KOHKPETHOH pabouel mpo-
rpammbl. IIpu 3TOoM oOsi3arenpHas (MHBapUaHTHAs) YacTh COJAEPKAHMS IpEAMETA,
YCTaHOBJICHHAsI IPUMEPHON paboueii mporpaMMoil, U BpeMsi, OTBOJUMOE Ha €€ h3yue-
HUE, T0JDKHBI OBITh COXPAHEHBI MOJTHOCTHIO.

B cTpykType nmpuMepHoi pabodei mporpaMMbl Hapsiy ¢ TIOSCHUTEIBHOM 3arTrc-
KOH BBIJICJICHBI CIICAYIONIUE Pa3Iebl:

®IJTAHUPYEMBIC PE3yJIbTaThl OCBOCHUS yUEOHOTO mpeaMeTa «XUMUs — JIHY-
HOCTHBIE, METa TPEJMETHBIE, PEIMETHEIC;

e cojiepKaHre yIeOHOTO TIPeIMeTa « XUMHUSD TI0 TO1aM 00yUeHUS;

®[IPIMEPHOE TEMATHUECKOE TUTAHUPOBAHKE, B KOTOPOM JICTAIHM3UPOBAHO COJIEP-
KaHUE KaKI0M KOHKPETHOU TEMBI, YKa3aHbl KOJUYECTBO YaCOB, OTBOJMMBIX Ha
e€ M3y4YeHHe, 1 OCHOBHBIC BHJIbI yUCOHOU JEATEILHOCTH YUCHHKA, (DOpMHpPYE-
MbI€ TIPU U3YUYEHUU TEMBbI, IPUBEIEH MEPEYCHb JEMOHCTPAIINA, BHITOTHIEMbIX
y4UTEIEM, U MEePEYCHb PEKOMEHIYEMBIX JIA0OPATOPHBIX OMBITOB U MpaKTUYe-
CKHX PaOOT, BHIMOJIHAEMBIX YUAIIUMHUCS.

JNEATEJIBHOCTD YUUTEJIS C YYETOM PABOYEM ITPOI'PAMMBI BOC-
[IUTAHUA

® YCTaHABJIMBATh JOBEPUTEIHHBIC OTHOIICHHS MEXAY YUYUTENIeM M 00ydaroliu-
MUCS, CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO YYAITUMHUCS TpeOOBaHWNA U
POCHO yuuTers,

® [pUBJEKAaTh BHUMaHUE 00yUarolmxcs K 00Cy X /1aeMoi Ha ypoke nH(popMaluy,
aKTUBU3ALIMY NTO3HABATEJILHOMN E€ATEIbHOCTH 00YUaIOINXCS;

e 100yX/1aTh OOy4aroOIMXcs COOTI0AATh Ha YPOKE OOIEPUHATHIE HOPMBI MTOBE-
JI€HUs, MpaBUia OOIIEHUS CO CTAPIIMMU (YUYUTENSIMUA) U CBEPCTHUKAMH (00yJaronu-
MUCH);

e 100YX/1aTh OOyYaronMxcsi COOM0aTh HA YPOKE MPUHIHUIIBI YIeOHOM TUCITHU-
IUTMHBI ¥ CaMOOPIaHU3alliH;

® TpPUBIEKATh BHUMAHUE O0YYAIONIMXCS K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
YPOKE SIBJICHUH, IOHATUH, IPUEMOB

® OpraHM30BBIBATH Pa0OTY 00YUAIONINXCS C COLMAIBHO 3HAYUMON WH(pOopMalnen
M0 TOBOAY MOJIydaeMOM Ha YPOKE COLIMAIbHO 3HAaUYMMOW MHGOPMAIMU -00CYkKIaTh,
BBICKA3bIBATh MHEHHE;

® MHUIMHUPOBATH 00YHYAIOIIUXCS K 00CYKIEHUIO, BHICKa3bIBAHUIO CBOETO MHEHUS,
BbIpa0OTKE CBOETO OTHOIICHHUS IO MOBOAY MOJIy4aeMOM Ha YpOKE COLMAIbHO 3HAUU-
MO HHGOpMATIHH.

2. COAEP KAHUE YYEBHOI'O NIPEJMETA «XUMUWUS»

8 Knacc
IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[IpeameTt xumun. Posib XuMuu B )KU3HU YenoBeka. Tena u BeniecrBa. Pusndeckue



CBOICTBA BEUIECTB. ATperaTHoe COCTOsHUE BeliecTB. [loHATHE 0 MeToAax MO3HAHUSA B
XUMUU. XUMUA B cucteMe Hayk. Yucteie BemecTBa u cmecu. CriocoObl pa3eieHus
CMECEH.

ATOMBI U MOJICKYJIbI. XUMUYECKUE 3TeMEHTb. CUMBOJIBI XUMHUYECKHUX JIEMEH-
ToB. [IpocThie U cl0XKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckasi ¢opMyna. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeniecTB. OTHOcHUTENbHAs aToMHast Macca. OTHOCUTEIbHAs MO-
JeKysipHast Macca. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUU.

duzryeckre U XUMUUECKHUE sBJICHUS. XUMUYECKas peakius u e€ Mpu3Haku. 3a-
KOH COXPaHEHHS MacChl BEIECTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus xumuye-
CKUX peakiui (COeTMHEHNUs, Pa3I0KEeHUs, 3aMEIICHHs], 0OMEHA).

XUMHYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYI0H, ¢ PaBUIIaAMU
paboThl B JabopaTtopuu U nmpuémMamu obOpalieHus ¢ 1a00paTopHbIM 000pYI0BAaHUEM;
U3y4YCHHE U OMHUCaHHE (PU3NYECKUX CBOUCTB OOpa3llOB HEOPTraHUYECKHX BEIIECTB;
HaOmoeHue (usndeckux (ITUIaBJICHHE BOCKA, TAasHUE JIbJa, PACTHpPAaHUE caxapa B
CTYIIKE, KATICHHE ¥ KOHICHCAIUS BOJbI) U XUMUYECKHUX (TOPEHHE CBEYH, MPOKAINBA-
HUE METHOU MPOBOJIOKH, B3aNMOICHCTBIE MeJa C KUCIOTON) ABICHUH, HAOII0IEHUE U
OTKCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHid (pa3IoKeHUe caxapa, B3au-
MOJICVCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapus, paznoxenue ruapokcuaa meau(Il)
IpU HarpeBaHUM, B3auMOJeicTBHe xkene3a ¢ pactBopoM conu Menu(ll)); mzydenue
Croc000B pazlieieHnus cMecel (C MOMOIIbI0O MarHuTa, (PUIbTPOBAHKE, BhIIAPUBAHUE,
TUCTWUISIIMS, XpoMmaTorpadus), MpoBeIEHUE OYUCTKU MOBAPEHHON COJIM; HAOIIOe-
HUE U ONMCAHME PEe3yJIbTATOB MPOBEACHHUS OIBITA, UJUTFOCTPUPYIOLIETO 3aKOH COXpPa-
HEHUS MaccChl; CO3/IaHuE MOJIENed MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baxxneliue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Bo3myx — cmech ra3zoB. CocTtaB Bo3ayxa. Kucioposx — 31€MeHT U mpoCTOe Be-
niecTBo. Haxoxxnenune kuciopona B npupojie, (pU3N4ecKue 1 XMMUYECKUE CBOMCTBA
(peaxuuu ropenus). Oxcuapl. [Tpumenenue kuciopoaa. CriocoObl MOTy4eHUsT KUCTIO-
pola B J1abopaTOpu W MPOMBIIUIEHHOCTH. KpyroBopoT Kuciiopojga B MNpUPO/IE.
O30H — aymoTpornHas Mogu(pUKaIUs KUCIOpoa.

TennoBoi 3¢ (HEeKT XUMUUYECKON peaklnuu, TEPMOXUMUYECKUE YPAaBHEHMUS], K30~
Y SHJIOTEpPMUYECKUE peakuu. TOIIMBO: yroiab U METaH. 3arpsi3HEHUE BO3lyXa, yCH-
JIeHUE MapHUKOBOTO 3P deKTa, pa3pyIIeHHe 030HOBOTO CIIOA.

Bonopoa — snemMeHT u pocroe BemecTBo. Haxoxnenne Bonopoia B IpUpoe,
bu3ndecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOORI TTosrydeHusi. Kuciorer u
COJIN.

KomnuectBo BemectBa. Moisb. MonsipHast macca. 3akoH ABoraapo. MossipHbIii
00BEM razoB. Pacuérel 1o XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBOKMCTBa BOJbl. Boma kak pactBopurens. PactBopel. Hacwlyennole
U Henacwluwennvle pacmeopvl. Pacmeopumocms eewecme 6 6o0e.t Maccosas 101151 Be-
IIECTBA B pacTBOpE. XMMHUUYECKHE CBOMCTBA BOJIbl. OcHOBaHUs. Posib pacTBOpOB B IpH-
poje U B KU3HM 4yesioBeKa. KpyroBopoT BOJbI B MPUPOJIE. 3arps3HEHUE MPUPOTHBIX
BoJ. OXpaHa ¥ OYKCTKA IPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenunenuit. Oxcunpl. Knaccudukanus okcu-
JIOB: cojieo0pasytoire (OCHOBHBIE, KHCIIOTHBIE, aM()OTEPHBIC) i HECOJIC00pa3yIOIIIHE.



HomMmenknaTypa okcuaoB (MeXIyHapOaAHAs U TpUBHabHasA). PU3NUECKUE U XUMUYE-
CKHME CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukarnuss oCHOBaHMIA: MIENOYN W HEPACTBOPUMBIC OCHOBA-
Hus. HoMeHkiatypa ocHoOBaHUi (MEKIyHApOAHAS U TPUBUAIbHAS ). DU3NYECKHE U XH-
MHYECKHE CBOMCTBA OCHOBaHUU. [lomydueHrne OCHOBaHMM.

Kucnoter. Knaccuduxarus kucmor. HomeHnkiatypa KUCIOT (MeKIyHapOaHAS H
TpuBHaIbHAs ). DU3NUECKUE 1 XUMUYECKHE CBOMCTBA KUCIIOT. Ps1 akTHBHOCTH MeTall-
noB H. H. bekerosa. [lomyueHue Kucior.

Conu. Homenkiatrypa coiieit (MeXIyHapoJHas U TpUBHaJIbHAs). DU3HYECKUE U
XMMHUYECKHE CBOMCTBA coliei. [lomyuenue coen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUIA.

Xumuueckuii 3kcnepumernm: Ka4€CTBEHHOE ONPEACICHUE COJIEP)KaHUSA KHUCIIO-
poja B BO3JIyXe; MOJydyeHue, CoOupaHue, paclio3HaBaHNe U U3y4eHUE CBONCTB KHCIIO-
poja; HaOJIIOJIEHNE B3aUMO/ICHCTBUS BEIIECTB C KMUCJIOPOJIOM U YCIOBUS BO3HUKHOBE-
HUS U IPEeKpaleHusi TopeHus (Moxapa); 03HaKOMJICHHUE ¢ 00pa3liaMu OKCHUJIOB U OTTH-
CaHWE€ UX CBOMCTB; MOJydyeHUE, COOMpaHUe, paclio3HaBaHUE U M3YyUYECHHUE CBOMCTB BO-
nopojia (ropeHue); B3aumojieictTBue Bojgopoaa ¢ okcugom menu(Il) (BozmoxkHo uc-
MOJIb30BaHUE BHJICOMATEPHUANIOB); HAOIOJEHHE OOpa3lloB BEIIECTB KOJUYECTBOM
1 MoB; UcclieIoBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C Pa3IMUHON PaCTBOPU-
MOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEM PaCTBOPEH-
HOTO BEIIECTBA; B3aUMOJCHCTBUE BOJIbI C METAJIaMU (HaTpUEM M KajbliueMm) (BO3-
MO>KHO UCIOJIb30BAaHUE BUICOMATEPUATIOB); ONIPEIeNIEHNE PACTBOPOB KUCJIOT U IIEJIO-
4eil ¢ MOMOIIbI0 UHJIUKATOPOB; UCCIEOBAaHUE 00pa3Il0B HEOPTraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; HAOIOJCHUE M3MEHEHUS OKPACKH HHJIUKATOPOB B PAcTBOpPAX
KHCJIOT W IIeJIouel; n3yueHne B3aumoiectBusa okcuaa meau(1l) ¢ pactBopom cepHoii
KHUCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLUN HEUTpaIn3aluu; [OJIyYeHUE HEPACTBOPHU-
MBIX OCHOBAHMWM, BBITCCHEHHE OJTHOTO METAJJIa APYTUM U3 PACTBOPA COJIM; PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aa4 M0 TeMe « BaxkHenIme Kiacchl HEOPraHMYEeCKUX COEUHE-
HU.

'Kypcusom obosnauen yuebuviii mamepuan, Komopbviii u3y4aemcs, Ho He GbIHOCUIMICS
HA NPOMENCYMOYHYIO U UMO208YI0 AMmMeCmayuio

IMepuoanueckuii 3akoH U [lepuoanyeckass cucreMa XUMHYECKUX IJIEMEH-
ToB JI. 1. MenaeneeBa. CTpoeHue aToMOB. XMMHUYECKAasi CBSI3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN.

[TepBbie NOMBITKY Ki1acCU(PUKALIMKA XUMUYECKUX AJ1eMeHTOB. [ToHsTHE O rpynmax
(cemeicTBax) CXOAHBIX JEMEHTOB: HIEJOYHBIX U IIETOYHO3EMEIBHBIX METAIIAX, Ta-
JIOT€HaX, UHEPTHBIX (0JaropoIHbIX) ra3zax. DJIEeMEHThI, KOTOpbIe 00pa3ytoT ampoTep-
HBIE OKCHJIbI U THIPOKCH/IBL.

ITepuomnueckuii 3akoH. Ilepumomguueckass cuUCTeMa XUMHYECKHX DJIEMEHTOB
. 1. MenneneeBa. KopoTtkonepuonnas u anuuHonepuogHas ¢opmsl llepuoanye-
CKOM cucTemsbl xumuyeckux 3iemMeHToB Jl. 1. Menneneesa. Ilepuoas! u rpynmnst. Ou-
3UYECKHAN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX snep. M3otonbl. DnexkTpoHbl. CTpoeHue



AIIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 xumMuueckux snneMeHToB [leprnoauueckoit
cucremsl [[. 1. MenaeneeBa. XapakTeprucTUKa XUMUYECKOTO JIEMEHTA I10 €T0 I10JI0-
eHnto B [lepnonnueckoi cucreme [1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHs PaJnuyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METaJ-
JUYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO rpynnam u nepuogam. 3nadenue [lepuo-
JUYECKOro 3aKOHA U [lepnoanueckoi CUCTEMbBI XUMHYECKUX 3JIEMEHTOB JIJIS1 PA3BUTHS
Haykd U nipakTuku. 1. . MenneneeB — y4E€HBIN U TPaXIaHUH.

Xumunyeckas cBa3b. KoBaneHTHas (IOJSpHASI U HETIOJSIPHAS) CBA3b. DJIEKTPOOT-
PHLATEIBHOCTh XUMUYECKHUX AIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCJICHUS M BOCCTAHOBJICHUs. OKUCIIMTEIN U BOCCTAHOBUTEIH.

XMMUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3LioB BEUIECTB METAJUIOB U HEMETAI-
JIOB; B3aMMOJECHCTBUE THIPOKCUAA IMHKA C paCTBOPaMU KUCJIOT U LIEN0YEN; POBEE-
HUE OIBITOB, WILTIOCTPUPYIOIIUX PUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAK-
Ui (TopeHue, peakiy pas3ioKeHUs, COETUHEHNUS ).

9 knacc
BenrecTBo M XUMHYECKasl peakus

Ilepuonnueckuit 3akoH. llepuomuueckas cucrTeMa XUMHYECKUX DSJIEMEHTOB
. . MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHU-
YECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KA, KaJIbLUHI U UX COCIMHEHUUN B COOT-
BETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B [leproindeckoil cucTeMe U CTPOCHUEM UX aTo-
MOB.

CrpoeHue BellecTBa: BUJbl XUMUUECKON CBSI3U. THIBI KPUCTAIUIMYECKHUX PEIIE-
TOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U BUA XU-
MHYECKOU CBA3HU.

Knaccuduxkanuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKyHAPOAHAS U
TpUBHaJIbHAs ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjiaccaM
HEOPraHUYECKUX COCIMHEHHM, TCHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukaiuys XuMU4eCKUX peakiuii o pa3InuyHbIM IpPU3HaKaM (TI0 YUCITy U
COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEIIOBOMY d(PGEKTy, M0 U3MEHEHUIO
CTETICHEH OKHUCIICHUS XUMUYECKUX JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTallu-
3aropa). DK30- ¥ SHJIOTEPMHUUECKUE PEAKITNU, TEPMOXUMHUYECKUE YPABHECHHS.

[TonsiTue o ckopocTu XumMudeckoit peakiuu. [lorstue 06 06patuMbIx u HEOOpa-
TUMBIX XUMUYECKUX peakiusax. [[OHsITHE O TOMOT€HHBIX U I'€TEPOr€HHBIX PEAKIIUIX.
Ilonamue o xumuueckom pasnogecuu. Paxmopwl, 6aUAOWUE HA CKOPOCMb XUMUYE-
CKOU peaxkyuu U NOJ0HCeHUe XUMUUECKO20 PABHOBECUL.

OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, JJICKTPOHHBIA OanaHC OKHCIH-
TEJIbHO-BOCCTAHOBUTENIbHON peakiuu. CoCTaBIeHUE YPABHEHU OKUCIUTEILHO-BOC-
CTAHOBUTEJIBHBIX PEAKIINI C UCIIOJIH30BAHUEM METO/Ia MJICKTPOHHOTO OanaHca

Teopus >IEKTPONUTUYECKON AUCCOUMAIMU. DJIEKTPOJIUTHI U HEDIICKTPOJIUTHI.
KaTtroHnbl, aHnoHbl. MeXaHU3M JUCCOLMAIIUY BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMHU-
yeckoi cBs3u. Crernenp aucconuanuu. CHbHbIE U CJIa0ble AIIEKTPOJIUTHI.

Peakuun moHHOTO OOMEHA. YCJIOBUSI MPOTEKaHUs PEaKIU MOHHOrO OoOMEHa,
MOJIHBIE U COKPAILIEHHbIE NOHHBIE YpaBHEHUS peakiuii. CBOCTBA KUCIOT, OCHOBAHUM



U COJIeil B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHUECKON aucconuanuu. KauecTBen-
HbIE pEaKIMU Ha HOHBIL. [lonsamue o eudpoause conei

XHUMHYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX pe-
MIETOK HEOPTraHUYECKUX BEIIECTB — METAJUIOB M HEMETauloB (rpaduta u aimasa),
CJIOXHBIX BEUIECTB (XJIOpUAA HATPHs); UCCIECIOBAHUE 3aBUCUMOCTU CKOPOCTU XUMH-
YECKOM peakIMy OT BO3JCHUCTBUS Pa3UYHbBIX (AaKTOPOB; UCCIEIOBAHUE AIEKTPOIPO-
BOJHOCTH PAacTBOPOB BELIECTB, MPOLECCAa NUCCOLUALNNA KHUCIOT, HIEN0YEH U COJIeH
(BO3MOYKHO MCHOJIb30BaHUE BUJEOMATEPHUAIIOB); IPOBEIECHHE OIBITOB, HJUTFOCTPUPYIO-
IIMX MPU3HAKK NIPOTEKAHUS PEAKIMl HOHHOrOo oOMeHa (00pa3oBaHUE OCa/Ka, BbIeE-
JeHue rasa, oOpa3oBaHME BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHI OKHUCIIU-
TEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUM (TOPEHNE, PEAKIIUU PA3II0KEHNS, COETUHEHMS);
pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C IOMOLIBIO KaueCTBEHHBIX PEAaKLUi Ha
VIOHBI; PEIICHUE SKCIIEPUMEHTANIBHBIX 3a1a4.

HemeTauabl 41 UX coeHEHUS

OO6m1as xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTep-
HbIE CcTeneHu okucieHus. CTpoeHne u (Pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XuMHUUYECKUE CBOMCTBA Ha TpUMEpE XJIopa (B3aUMOJICUCTBUE C METaJlIaMH,
HEMeTaJUIaMH, IesouaMu). XJopoBoaopoa. ColisiHas KUCIOTa, XUMUYECKHE CBOM-
CTBa, MOJIyYEHUE, MpUMeHEHUE. J[eificTBrE XJIopa U XJIOPOBOIOPO/Ia HA OPTaHU3M Ye-
J0BeKa. BaxkHelIre XJI0puabl U UX HAXO0XKJICHHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u puznuecKre CBOMCTBA MIPOCTHIX BEUIECTB — KUCIOPO/Ia U Cephl. AJl-
JIOTPOTHBIE MOAU(PUKAIINY KUCIOPOJIa U Cephl. XUMUUYECKHE CBOMCTBa cephl. CepoBo-
JOpO/JI, CTpoeHue, puznueckue U XuMU4Ieckre cBorMcTBa. OKCUIBI CEPhI KaK MpecTa-
BUTEJIM KUCJIOTHBIX OKCUJIOB. CepHas KUCIIO0Ta, ((U3NUECKUEe U XUMUYECKHE CBOMCTBA
(oOmrue Kak mpeACcTaBUTENS Kilacca KUCIOT U crnenuduueckue). XuMUYECKUE peak-
MU, JIeXKAIUEe B OCHOBE IMPOMBIILJIEHHOTO CIOCO0a MOJyYEHUS CEPHOU KHUCIOTHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI, KaueCTBEHHAsl peakius Ha Cyib(haT-hoH.
Haxoxnenue cepbl 1 €€ COEAMHEHNI B PUPOJE. XUMHUUECKOE 3arpsI3HEHUE OKpYXKa-
IOILIEH Cpeibl COETMHEHUSIMHU Cephl (KUCIOTHBIE JOK/IU, 3arpsI3HEHME BO3/1yXa U BOJIO-
€MOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakTepuctuka 31eMeHToB VA-rpyribl. OCOOEHHOCTH CTPOEHHUS aTo-
MOB, XapaKTE€pHbIE CTEIIEHU OKUCIICHUS.

A3oT, pacipocTpaHeHHe B IpUpoe, Pu3ndeckue u xuMudeckue cporicta. Kpy-
TOBOPOT a30Ta B IpUpojie. AMMHAK, €ro (PU3nyecKue U XUMUYECKUE CBOMCTBA, MOJY-
yeHue v npumeHenre. Conn aMMOHUSA, UX (PU3NIECKHE U XUMUUIECKUE CBOMCTBA, MPH-
MeHeHue. KauecTBeHHasi peakiys Ha HOHbI aMMOHHUS. A30THasi KUCJIOTa, €€ MoJyye-
HUe, (U3NYECKUe U XUMUYECKUEe CBOMCTBA (00IIIHMe KaK MPECTaBUTEISI Kilacca KUCIOT
u crienuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJICH aMMOHHUSI B KQU€CTBE MUHE-
paJbHBIX YI00peHH. XMMUYECKOE 3aTrpsS3HEHUE OKPYKAIOIIECH Cpe/ibl COSTUHEHUSIMU
a3oTa (KUCJIOTHBIE JOXK/IH, 3arPSI3HEHUE BO3/TyXa, MOUBBI U BOJIOEMOB).

®docdop, amnorpornHeie Moaudukanuu Gochopa, GuU3MUECKHUE U XUMUYECKUE
cBorictBa. Oxcun dochopa(V) u dochopHas kuciaora, Gu3nUecKue U XUMHUICCKHE



CBOICTBa, nonyuenue. Mcnonp3oBanue hochaToB B KadyeCcTBE MUHEPATbHBIX YI00pe-
HHUM.

OObmas xapakTepucTika 31eMeHToB [VA-rpynmnsl. Oco0eHHOCTH CTPOCHUS aTo-
MOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

Yraepos, amioTpomnHble MOAU(PUKALIMU, pAaCIPOCTPaHEHUE B pupoae, husmuye-
CKHE U XMMHUYECKHe cBoiicTBa. Ancopbouus. KpyroBopor yraepoaa B mpupone. Ok-
CHUJIbI YIJIeposia, uX GU3NYECKUE U XMMHUECKHUE CBOMCTBA, AEUCTBUE HA KUBBIE Opra-
HU3MBI, MIOJIYUYEHHE U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIE C OKCH-
nom yriepona(IV); runoresza rino0anbHOrO MOTEIUIEHUS KIMMATa; MapHUKOBBIM 3(-
¢dexT. YroapHas KUCIO0Ta U €€ COJIM, UX (PU3NUEeCKHe U XUMUYECKUE CBOMCTBA, MOy~
yeHue U npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uOHBL. Vcrosb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTU U CEIbCKOM XO3A1CTBE.

[TepBoHayasibHBIE TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUAX yT-
aepona (MeTaH, 3TaH, TWIEH, alleTUJIEH, ATaHOJI, [IUIEPHUH, YKCYCHAsl KUCI0Ta). Mx
cocmag u xumudeckoe cmpoenue. IToHsTHE 0 OMOJOTMYECKH BaYKHBIX BEILIECTBAX: HKH-
pax, Oenkax, yrieBojax — W UX POJIM B )KU3HU 4yeoBeka. MamepuanvHoe eOuncmeo
Op2aHU4eCKUX U HeOP2AHUYECKUX COCOUHEHU.

Kpemnuii, ero pusnveckrue 1 XUMHYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHHE.
Coenunenust kpemHus B mpupoje. OOuue npeacrabieHus: 00 okcuae kpemuusa(I1V) u
KpeMHUeBOM kucnore. CUIMKAThl, UX UCIOJb30BaHUE B OBITY, MEAMLIMHE, IPOMBILI-
JIEHHOCTH. Baoicheliwue cmpoumenvhbvie Mamepuaibl: Kepamukd, Cmekio, yemeHm,
bemoH, oscenezooemon. Ilpodremovl 6€30naCHO20 UCNONBL308AHUS CIMPOUMENbHBIX Ma-
mMepuanos 8 N08CEOHeEHOU HCUZHU

XVMMUYECKUN 3KCIEPUMEHT: HM3yueHHE OO0pa3lloB HEOPraHWYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCIIOTBI; IPOBEICHNE KaUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U
HaOJII0/IEHUE MPU3HAKOB X MPOTEKAaHMsI; ONBITHI, OTpaXkaroure pusndeckre u XuMHu-
YECKHUE CBOMCTBA raJION€HOB U UX COEIMHEHHMH (BO3MOXXHO MCIOJIb30BAaHHE BUIEOMA-
TEpPHUAJIOB); O3HAKOMIIEHHE C 00pa3laMu XJIOPUAOB (TaJOT€HUIOB); O3HAKOMIIEHHUE C
oOpa3uamu cepbl ¥ €€ COeTUHEHUSIMHU (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB);
HaOJIIoIcHUE Mpolecca OOyIrJIMBaHUS caxapa IMoJ JACHCTBUEM KOHLEHTPUPOBAHHOU
CEpHOM KHUCJIOTbI; U3yUYEHHE XUMHUYECKUX CBOMCTB pa30aBIIEHHON CEPHOM KHUCIIOTHI,
MPOBEICHHE KAaYeCTBEHHOW peakiuH Ha cyib(paT-uoOH M HAOJIIOJEHUE NMpHU3HaKa e
MPOTEKaHUS; 03HAKOMJICHHE C (PU3UIECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux coeau-
HEHUI (BO3MOYKHO MCIIOJIb30BaHHME BHAEOMATEpUaioB), oOpa3uamMu a30THBIX U (oc-
GbopHBIX yIOOpEHUI; MOTyUYeHHE, COOMpaHue, pacro3HaBaHUe M M3yYEHHE CBOMCTB
aMMHaKa; MpoBe/IeHNEe KaueCTBEHHBIX peakluii Ha HIOH aMMOHHUS U (pochaT-uoH U U3y-
YEHHUE IPU3HAKOB MX IPOTEKAHHUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOM Aa30THOU
KHCJIOTBI C ME/IbIO (BO3MOKHO HCIIOIb30BaHUE BUACOMATEPUAJIOB); U3yUEHUE MOJIeIen
KPUCTAJUTMUECKUX PEHIETOK anmasa, rpadura, QysuiepeHa; 03HaKOMJICHHE C MPOIiec-
COM aJICOPOLIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHWCTBOM
MPOTHUBOra3a; MojyyeHue, CoOupanue, paco3HaBaHUe U U3yYeHHE CBOMCTB yrieKUC-
JIOTO ra3a; MPOBeICHNE KaUeCTBEHHBIX PEAKIINil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3Y-
YeHHE MPU3HAKOB WX MPOTEKaHUs; O3HAKOMJICHHE C MPOAYKIMEN CHUIMKATHOM Mpo-
MBIIJIEHHOCTH; PEIIeHUe AKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme «BaxHueliue Heme-
TaJUIbl U UX COCAMHEHUS.



MeTauabl M X COeTUHEHHUA

OO0mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonokenus B llepuonnueckon cucreme xumudeckux 3seMeHToB . M. Menaeneesa u
cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtajuinueckas CBsi3b M METaJUIMYECKasi KpH-
CTAJIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN Psii HaNpsDKEeHUH meTtauioB. Ousnye-
CKHE€ U XMMHUYECKHE CBOMCTBA MeTaiioB. OO0I1Me criocoObl motydeHus: MetauioB. [1o-
HSTHE O KOPPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIruiaBbl
(cTainp, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX NMIPUMEHEHHUE B OBITY U MPOMBIIIIIEHHO-
CTH.

[[{eounbIe MeTaIIBL: TIOJIOKEHUE B [leproauyeckoi CUCTEME XUMHUUYECKUX DJie-
MeHTOB JI. 1. MeHneneeBa; cTpoeHHe UX aTOMOB; Hax0XkJAeHue B npupozae. Ouszunye-
CKHE€ U XMMUYECKHEe CBOMCTBA (Ha puUMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI
Hatpus U Kanus. [[pumMeHeHne menoYHbIX METAJIOB U UX COETUHECHUM.

[IlenouyHo3eMenbHBIE METAUIBI MATHUM M KaJIbIUK: noJioxkenne B [lepuoanye-
CKOM cHucTeMe XuMHueckux aneMeHTOB [[. M. MenaeneeBa; CTpOE€HHWE UX aTOMOB,;
HaxOXJeHUe B npupoae. Ouzndeckne 1 XMuMHUUYECKUE CBOMCTBA MarHus W KallbIIUS.
Baxnelimme coequHeHus] Kanblus (OKCUI, TUAPOKCHU, coJin). JKECTKOCTh BOIBI U
CIOCOOBI €€ YCTpAHEHUS

AsroMuHUNA: TonoxkeHue B Ileproanyeckoil cucTeMe XUMHYECKUX SJIEMEHTOB
. . Menneneesa; CTpoO€HUE aTOMa; HAXOXJICHUE B npupoie. PU3ndecKue U XuMHu-
YecKre CBOMCTBA amtoMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIa M THAPOKCU]IA AJTFOMHU-
HUSL.

Kenezo: monoxenue B Ilepmonnueckold CHCTEME XUMHUYECKHX JJIEMEHTOB
J. U. MenzeneeBa; CTpOEHHUE aTOMAa; HAXOXKJICHUE B pupojie. PUuznueckue u XuMu-
YyecKue cBoicTBa xxene3a. Okcupl, ruapokcuabl u conu xxeneza(ll) u xeneza(Ill), nx
COCTaB, CBOMCTBA U ITOJIyYEHHE.

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMu METaJUIOB U CIUIABOB,
X (U3NYECKHMMH CBOMCTBAMH; U3YUYEHHE PE3YyJbTaTOB KOPPO3UH METAIIOB (BO3-
MO>KHO HCIIOJIb30BaHUE BHIEOMATEPHAIOB), OCOOEHHOCTEN B3aMMOJEHCTBUS OKCHJIA
KaJIbLIUS U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHAIIOB); UCCIIENIO-
BaHHME CBOWCTB JKECTKOW BOJIbI; MPOLIECCA TOPEHUS Keje3a B KUCIOopoJie (BO3ZMOKHO
WCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEaKIIUn
Ha MOHBI (MarHus, Kajablus, amoMunus, muHka, xxenesa(ll) u xenesa(Ill), meau(1l));
HaOJIIOICHUE U OTMMCAHUE MTPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMU HATPHS, Kalus
U KaJbIus (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHANIOB); UCCIIeI0oBaHne aMpoTep-
HBIX CBOMCTB I'MAPOKCHAA AIFOMUHUS U THAPOKCHUAA LMHKA; PELICHUE 3KCIIEPUMEH-
TJIBHBIX 3a]1a4 10 TeMe «BaKHEeHIlIre METAJUIbl U UX COCTUHEHUS.

XuMHA M OKPYKAOLIAs cpeaa
HoBele Marepuanibl U TexHONOrMU. BeniecTtBa M Marepualibl B TOBCEIHEBHOMU
JKM3HU YeJIOBEKA. XUMHUS U 300pOBbE. be30ImacHoe ucnoib30BaHNE BEMIECTB U XUMU-
YeCcKUX peakuuii B ObITy. [lepBas momoIb Mpyu XUMHUYECKUX OXKOTaX U OTPaBICHUSX.
OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XUMHUUYECKOE 3arpA3HEHUE OKPYKaIOUIEH
cpenbl (mpenenbHas aonyctumas koHreHTpauus Bemects — [1JK). Ponb xumuu B pe-
IICHUN YKOJIOTHYECKUX ITPOOJIEM.



[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB (yroJib, MPUPOJIHBIN ra3, HePTh), MPO-
TYKTBI UX TIEpepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH.

XHUMHYECKUI KCIIEPUMEHT: U3yYEHHE 00pa3LOB MaTepHaIoOB (CTEKIIO, CILJIaBBI
METaJIOB, OJIUMEPHBIE MATEPUAIbI)

3. IVTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/I-
META «XUMMUA»
W3ydyeHne XUMHUH B OCHOBHOM IIKOJIE HAINPaBJIEHO HA JOCTHKEHHE 00ydarolu-
MUCSI IMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX PE3YJIbTaTOB OCBOCHHUS Y4eO-
HOT'O IIpeaMeTa.

3.1 JInuHOCTHBIE pe3VJbTaThl OCBOEHHS Y4€OHOI0 MpeaMeTa

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO 0011ero o0Opa3oBa-
HUS JOCTUTAIOTCS B X0JIe¢ OOY4YEeHHsS] XUMUU B €UHCTBE YUYEOHOW W BOCIUTATEIbHOU
nesiteabHocTH OpraHu3alyy B COOTBETCTBUU C TPAJUIMOHHBIMA POCCUICKUMU COIH-
OKYJIbTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSTHIMU B OOIIECTBE
npaBuiIaMd U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOLECCAaM CaMONO3HaHUs, ca-
MOPA3BUTHSI U COLIMATIN3ALUN O0yUYaOIIUXCA.

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTH:

IHaTpuoOTHYECKOro BOCIIUTAHUS
1)  LEHHOCTHOTO OTHOIIEHHS K OTCUYECCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HacCJEAUIO, IOHUMaHUs 3HAYCHUS] XUMUYECKOM HAyKU B dKU3HU COBPEMEH-
HOT'0 00IECTBA, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON HH(pOpMaLel 0 IepeoBbIX J0-
CTUKEHUSX U OTKPBITUSAX MHUPOBOW U OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 yCTPOICTBE MUpa U 0OIIECTBA;

I'paxxpaHckoro BoCnMTaHus

2) mpeICTaBJIEHUs O COLIMAJIBHBIX HOPMAaX M MpaBUiIaX MEXINYHOCTHBIX OTHOLLIEHUMN
B KOJUIEKTUBE, KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEeI0BATENbCKOM, TBOPUECKOUN U IPYTUX BUJIAX JEATEIBHOCTH; TOTOBHOCTH
K pa3HOOOpPa3HOW COBMECTHOM AESITENIbHOCTU MPHU BHIMIOJHEHUH YYEOHBIX, TO3HABA-
TEJIBHBIX 3a/1a4, BBITIOJHEHUHA XUMUYECKUX HKCTIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPO-
€KTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIIN B IPOIIECCE 3TOM yueOHOM
NEeATEIbHOCTH; TOTOBHOCTH OLIEHWBAaTh CBOE MOBEJACHHUE U MOCTYIKH CBOMX TOBapH-
II€H C NO3ULMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS NOCIIEACTBUNA
IIOCTYIIKOB;

ILleHHOCTH HAYYHOI'0 IO3HAHMS

3) MUPOBO33pPEHUYECKUX NPEICTABICHNI O BEIIECTBE U XUMUYECKON PEAKLUH, CO-
OTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTABIISIIOIINX OCHOBY
JUTSl MIOHUMaHUS CYLITHOCTH HAyYHOUN KapTUHBI MUPA; MPEJCTaBICHUN 00 OCHOBHBIX 3a-
KOHOMEPHOCTAX Pa3BUTHUS MIPUPObI, B3AUMOCBS3SIX YeJIOBEKa C TPUPOTHOUN Cpeoid, O
pOJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTENbHBIX MOTUBOB, HAIIPABJICHHBIX HA MTOJTYYEHUE HOBBIX 3HAHUH 110 XU-
MUH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOJII0/1aeMbIX MTPOIIECCOB U SBJICHUMH;

5) mo3HaBaTenbHON, MHPOPMAITMOHHOW U YUTATEIIbCKOW KYJIbTYpPhI, B TOM YHCIIC



HABBIKOB CaAMOCTOSITENILHOM pabOThl ¢ Y4eOHBIMH TEKCTaMHU, CIIPABOYHOU JIUTEpATy-
pOM, TOCTYMHBIMH TEXHUYECKHUMH CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

6) uaTepeca Kk 00y4EHHUIO U MIO3HAHUIO, JIF0O03HATEIBHOCTH, TOTOBHOCTH U CIIOCO0-
HOCTH K CaM000pa30BaHUIO, IPOEKTHON U MCCIIEN0BATENbCKON AEATEIbHOCTH, K 0CO-
3HaHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4EHHUS B JaJIbHEHIIIEM;

®opMHPOBaHUS KYJbTYPbI 310POBbSA

7) 0cOo3HaHUs LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTaHOBKHU Ha 3/I0pOBBINA 00pa3 >KM3HU, OCO3HAHUS TOCIIEICTBUN U HETIPUSATUS BPE/-
HBIX MPUBBIUEK (YHNOTPEOJCHHS aJIKOTOJisA, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTU
COOJIIO/IEHUS TPaBWJI 0€30MaCcHOCTU MPHU O0paIIeHUN ¢ XUMUYECKIUMU BEIlleCTBAMU B
OBITY M peajbHOU KU3HU;

Tpyaosoro Bocnuranus

8) uHTEepeca K MPakTUUECKOMY U3yUeHHIO Ipodeccuil U Tpya pa3indyHOro poja, yBa-
YKEHUE K TPYIy U pe3yibTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE MIPU-
MEHEHHUS MPEIMETHBIX 3HAHUU MO XMMHH, OCO3HAHHOI'O BBIOOpa WHIMBUIYaTbHOU
TPAEKTOPHH MPOJIOJKEHUS 00pa30BaHUs C yYETOM JIMUHOCTHBIX HHTEPECOB U CIOCO0-
HOCTHU K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIeIHOU npodeccuo-
HaJIbHOM JESATENBHOCTU U PAa3BUTUSA HEOOXOJUMBIX YMEHHI; TOTOBHOCTh aJalTHPO-
BaTbCs B MPO(EeCCUOHANBHON CPEJIE;

IKOJIOTHYECKOTr0 BOCIIMTAHUS

9) sKOJIOrHYECKH 1EI1eCO00Pa3HOr0 OTHOUIEHHSI K IPUPO/JIE€ KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYILECTBOBaHMs, IOHUMaHUs LIEHHOCTH 3JI0pPOBOr0 U 0€301acHOro
oOpasa KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHU-
4eCKOMY 370POBbI0, OCO3HAHMSI LIEHHOCTH COOJIIOACHUS IPABHII O€301aCHOTO MOBEIE-
HUS NpU paboTe ¢ BEIIECTBAMHU, a TaKXKe B CUTyalUsX, YTPOXKAIOMIUX 370pPOBbIO U
JKU3HHU JIFOEH;

10) cnocoGHOCTH MPUMEHSTh 3HAHUS, MTOJy4aeMble MPU U3YUYEHUU XUMUH, I penie-
HUS 3371a4, CBA3aHHBIX C OKPYKAlOLEH PUPOAHON CPENOM, ITOBBIIEHUS YPOBHS KO-
JIOTUYECKOM KYJIbTYpbl, 0OCO3HAHUA I100aIBHOr0 XapaKkTepa IKOJIOTHYECKUX IpodiieM
U NyTeH UX pelIeHUs OCPEICTBOM METOA0B XUMUU;

11) PKOOrMYECKOTO MBIILIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOMN TTPAKTHKE.

3.2 MeTanpeaMeTHbIe Pe3VJbTAThl 0CBOEHHUS YYeOHOI0 mMpeaMeTa

B cocTtaBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BHIACIAIOT 3HAUUMBbIE N7 (POPMUPOBAHUS
MHUPOBO33pEHUsI 00IIICHAyYHbIC MTOHATHUS (3aKOH, TEOPHs, MPUHIIUI, TUIIOTE3a, (DAKT,
CUCTEMa, TIPOIIECC, IKCIIEPUMEHT U JIP.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAY Y-
HBIX YUEOHBIX MpeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHHWM W3 ATUX MPEIMETOB (op-
MHPOBATh MPEACTABJICHHUE O IEJIOCTHOW HAyYHON KapTHHE MHpA, U YHUBEpCAIbHBIC
y4eOHbIe NeHCcTBUSA (TO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOPHIC
oOecrieynBarOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY IIJIAHUPOBAHHIO U
OCYIIECTBJICHUIO yYeOHOH JESITEIIBHOCTH. MeTamnpeaIMeTHbIE pe3yJbTaThl OCBOSHUS
o0pa3oBaTeILHOM MTPOTrPaMMBI TTO XMMHUH OTPAKAIOT OBJIa/ICHHE YHUBEPCATbHBIMH T10-
3HABATEIHHBIMU JIEHCTBUSAMH, B TOM YHCIIE:



ba3oBbIMH JIOTHYECKUMU AeHCTBUAMM

1)ymMeHHEeM HCIIONIb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS! NP OCBOSHHWH 3Ha-
HUM: pacKpbIBaTh CMBICI XUMHUYECKUX MOHATUH (BBLACIATh MX XapaKTEPHBIE NpPU-
3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTHUMH MOHITUSAMU), UCIIOIb30BATh MOHATHS
JUIsE OOBSICHEHHUSI OT/AETBHBIX ()AKTOB U SIBJICHHIA; BHIOMPATh OCHOBAHUS U KPUTEPUU
JUTS KITacCU(UKALIMK XUMUYECKUX BEUIECTB U XUMUYECKUX PEaKIuil; yCTaHABIUBATD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXYy OOBEKTAMHU H3yU€HUs; CTPOUTH JOIMUECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUH); J€JIaTh BBIBOBI U 3aKJIIO-
YECHUS;

2) yMEHHMEM MIPUMEHSITH B MPOLIECCE NO3HAHMS MOHATHUS (IPEAMETHbIE U METanpeI-
METHBIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIEIIN, UCIOJIb3YEMBIE B XUMHH, ITPeoOpa3o-
BBIBATh IIMPOKO IIPUMEHSAEMBIC B XUMUU MOJEIIBHBIE TIPEICTABICHNS — XUMHUYECKHUI
3HaK (CUMBOJI 3JIEMEHTA), XUMHUYECcKas (JOpMyJia U ypaBHEHUE XUMUYECKON peakluu
— TIpU pelIeHUH y4eOHO-TI03HABATEIBHBIX 33/1a4; C YUYETOM 3TUX MOJCIbHBIX Mpe-
CTaBJIEHUH BBISBIIATHh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU U3YYaEMbIX 00b-
€KTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIIMil; BBISBIATH OOIINE 3aKOHO-
MEPHOCTH, IPUUMHHO-CJIE/ICTBEHHbBIE CBSI3U U IPOTUBOPEUHNS B U3yUaeMbIX IPOIECCaX
U SIBJICHUAX; MPEJIaraTh KPUTEPUU JJIS1 BBISBICHUS 3TUX 3aKOHOMEPHOCTEN U MPOTH-
BOPEUHIi; CAMOCTOSITENBHO BBIOMPATh CIOCOO pellieHUs YU4eOHOM 3a1auun (CpaBHUBATh
HECKOJIbKO BapHaHTOB PEILEHUs, BbIOMpaTh HanOoiee NOAXOAAIMINNA ¢ YUETOM caMo-
CTOSATEIBHO BBIIEJICHHBIX KPUTEPHEB);

ba3oBbIMH HCCIIe10BATENbLCKUMH 1eiICTBUAMU

3) yMEeHHMEM HCII0JIb30BATh ITOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA I10-
3HaHUs, a TAK)KE B KAYECTBE OCHOBBI /17151 (POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE Mpa-
BUJIbHOCTHU BBICKA3bIBAEMBIX CYKJCHHI; 4) IpUOOpETEHUE OIBITA 110 TUIAHUPOBAHUIO,
OpraHM3alMd U NPOBEIACHUIO YUEHHYECKUX SKCIEPUMEHTOB: yMEHHE HAOII0AaTh 3a
XO0JIOM MPOILECCA, CAMOCTOSITENBHO TPOTHO3UPOBATH €0 Pe3yNbTar, (OPMYIUPOBATDH
000011I€HUS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIETOBAHUS, COCTAB-
JSTh OTYET O MPOJEIaHHOM paboTe;

Padoroii ¢ undopmanmei

5) yMeHueM BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO pa3-
JUYHBIX BHUJIOB U (OPM MPEACTABIECHUS, MOJYYAEMYI0 W3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAs JIUTEepaTypa XUMUUYECKOTO COJIepKaHus, CIIpaBOYHbIE TOco0us,
pecypcbl HTEepHETA); KPUTUYECKH OLEHMWBATH POTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

6) yMEHHEM IPUMEHSATh Pa3IMYHbIE METO/IbI ¥ 3aIPOChI IPU MOUCKE U 0TOOpE MH-
(dopMaruu ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX Il BBIMIOJIHEHUS YUEOHBIX U
MO3HABATEJIbHBIX 33/1a4 OMPEJCIEHHOTO THUIA; IPUOOpETEHNE OIbITa B 00JACTH HC-
M0JIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYJbTY-
POl aKTUBHOTO UCTHOJB30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM; CAMOCTOSITEIHHO BbI-
Ouparh onTUMaIbHYIO (HOpMYy MpeAcTaBiIeHUs UHGOPMAIMU U WILTIOCTPUPOBATh pe-
[IaeMbl€ 3a/1a4M HECJIO)KHBIMU CXEMaMHU, IMarpaMmmMamu, ApyruMu popMamu rpa@uku
1 UX KOMOWHAIUSIMH;

7) yMEHHEM UCIIOJIb30BaTh U aHAJM3UPOBATh B Ipoliecce Y4eOHOW U HCCIIe0Ba-
TEJIBCKON JeATEIbHOCTH UH(POPMALIMIO O BIUSHUU MTPOMBILIUIEHHOCTH, CEJIBCKOTO XO-
351MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOIHOMN CPELBI;



YHuBepcaJlbHBIMU KOMMYHUKATHUBHBIMH /1efiCTBUSIMH

8) yMeHneM 3a/1aBaTh BOIPOCHI (B XOJI€ AHAIOTA W/WUIH JTUCKYCCHH) MO CYIIECTBY
o0cy>k1aeMoi TeMbl, OPMYJIUPOBATH CBOM MPENTIOKEHUS OTHOCUTEIILHO BBIMOIHE-
HUS IPEJIOKEHHOW 33/1a4U;

9) nproOpeTeHre ONbITa NPE3EHTALMHU PE3YIbTATOB BHIITOJIHEHHS XUMUYECKOTO JKC-
nepuMeHTa (J1abopaTopHOTO OmMbITa, JabopaTOpHOW PAOOTBI MO HCCICIOBAHUIO
CBOMCTB BEILLIECTB, Y4EOHOTO MPOEKTA);

10) 3anHTEpECOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAMM IIO3HABATEILHOM U HCCIIE-
JIOBATEJIbCKOM JIEATEIbHOCTH IPU PELIEHUH BO3HUKAIOIIUX MTPOOJIEM Ha OCHOBE YUETa
OOIIMX MHTEPECOB U COTIACOBAHUS MO3ULUHN (00CYXIEHUS, OOMEH MHEHUSIMH, «MO3-
TOBBIE IITYPMBD», KOOPAWHALIMS COBMECTHBIX JIEUCTBUH, ONPEIEICHUE KPUTEPUEB TI0
OLIEHKE KauecTBa BBINOJIHEHHON pabOThI U Ap.);

YHuBepcaJbHBIMHU PeryJsiTHBHBIMH A€l CTBUSIMH

11) yMeHrEeM caMOCTOATENBHO ONPENEIATh LENIH ACSITEIbHOCTH, INIAHUPOBATh, OCY-
HIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTU KOPPEKTUPOBATH CBOIO AESATENb-
HOCTb, BbIOMpaTh Haubosiee 3PPEeKTUBHBIE CIOCOOBI pelIeHUs! YUeOHbIX M MO3HABA-
TEJIbHBIX 337]a4, CAMOCTOSATEIBHO COCTAaBJIATh WM KOPPEKTUPOBAThH MPEII0KEHHBIH
ANTOPUTM JEVCTBUM IIPH BBINOJHEHUH 3aJaHUM C YYETOM ITOJIYUYEHHUsI HOBBIX 3HAHUU
00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX; OLEHUBATh COOTBETCTBUE MOJY-
YEHHOT'O pe3yJbTaTa 3asBJICHHOM LENH;

12) ymeHreM UCHOJb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpearaéMble B ycio-
BUU 3aJaHUH.

3.3 I[IpeamMeTHbIC PE3VJILTATHI OCBOCHHMS YVUEOHOI0 NMpeaMera

8 knacc
BocbMHKIACCHUK HAYYMTCH

1) packpblBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUI: aTOM, MOJIEKYJa, XUMHU-
YECKUM AJIIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BEUIECTBO, CMECh (OAHOPOAHAS U He-
OJIHOPOJIHAs1), BAJICHTHOCTh, OTHOCHUTEJNIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIu-
YECTBO BEILIECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBasl J0JII XMMHYECKOr0 JIEMEHTA B
COEJIMHEHUH, MOJIAPHBII 00bEM, OKCHJI, KUCIOTA, OCHOBAHHE, COJIb, DIEKTPOOTPHIIA-
TEJIbHOCTh, CTETIEHb OKUCIICHUS, XMMUUYECKasl peaKkius, KiacCu(pukaius peakiui: pe-
aKIMU COEMHEHUs, PEaKlUu pa3oKEHUs, PEaKUi 3aMEILEHUs, Peaku oOMeHa,
9K30- U HHAOTEPMUYECKUE PEAKLINU; TEIUIOBON 3((EKT peakuu; siipo aToMa, dJeK-
TPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAlIb, PaJINyC aTOMa, XUMUYECKasi CBS3b, MOJISP-
Hasl U HENOJIApHAas KOBAJEHTHAs CBS3b, HOHHAs CBA3b, MOH, KATHOH, aHHOH, PacTBOP,
MaccoBast J10Jis BelecTBa (IIPOLIEHTHAs! KOHIIEHTpAaIHs) B pacTBOPE;

2) WIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. . 1) u
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHI;

3) ucCnonb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIeHUS! (POPMYJ BELIECTB U
YPAaBHEHUU XUMUUYECKUX PEAKLIUM;

4) onipenensTh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTENIEHb
OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX; TPUHAIIIEAKHOCTh BEILIECTB K OMpe-
NeNEHHOMY KJIacCy COeIMHEHMI 1o (popMyiaM; BUJI XUMHUUYECKOU CBS3U (KOBAJICHTHAS
Y MOHHAs1) B HEOPTAHUYECKUX COEANHEHUSX;



5) packpsiBaTh cMbichH [lepuoanueckoro 3akona [[. 1. MenneneeBa: AeMOHCTPUPO-
BaTh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBONCTB XUMHUUYECKUX 3JIEMEHTOB OT
ux nojoxkeHus B [lepuoanueckoil cucteme; 3aKOHOB COXPaHEHUS MacChl BEILIECTB, MO-
CTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTaJIpoO; OMUCHIBATH U
XapaKTepu30BaTh TAOIMIHYIO hopmy [leproaudeckoit CHCTEMbI XUMUYECKUX IEMEH-
TOB: pa3InyaTh MOHATHUS «TJaBHAs noArpymnmna (A-rpymnmna)» u «moboyHas MoArpymnmna
(b-rpynma)y», masnbie U OOJbIIIKME TEPUOIBI; COOTHOCUTH 0003HAUEHUS, KOTOPhIE UME-
1oTcs B Tabnuie «llepuognueckas cucrema xumuueckux 3nementoB . . Mennene-
€Ba» C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI ATOMOB XUMUYECKUX JIEMEHTOB (CO-
CTaB U 3apsij sApa, 00I11ee YUCIIO JIEKTPOHOB U pacHpeiesieHue UX MO dJIECKTPOHHBIM
CII0SIM);

6) KiaccuUIMPOBATH XUMUYECKUE AIIEMEHTBI; HEOPTaHUYECKUE BEIIeCTBA; XUMHU-
YecKre peakiuu (1o YUCIy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIO-
BOMY 3 (DexTy);

7) xapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUUECKUE CBOMCTBA BEIIECTB pa3iny-
HBIX KJIACCOB, MOATBEPK/Iasi ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX YPABHEHUH COOT-
BETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

8) MpOorHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAYECTBEHHOTO CO-
CTaBa; BO3MOXXHOCTH MPOTEKAHHUS XUMUUYECKUX IMPEBPALICHUA B Pa3IMYHBIX YCIIO-
BUSIX;

9) BBIYUCIISITH OTHOCUTEBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; Mac-
COBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (hopMyJie COeAMHEHMS; MaCCOBYIO JIOJIO Be-
IIECTBA B pPACTBOPE; MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

10) npuMeHSITh OCHOBHBIC OIEpAIMU MBICIUTEIBHON NEATCILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 00OOIIEHUE, CHCTeMATH3allnio, KJIacCU(UKAIMIO, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIJIs1 U3YUYEHUS CBOWCTB BEIIECTB U XUMHUUYECKUX
peaKkIuii; eCTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOJII0JICHUE, U3MEPEHUE, MO-
JeTUPOBAHUE, SKCIIEPUMEHT (PeaybHbIN U MBICIICHHBIN);

11) cnenoBaTh TpaBMIIAM IOJIB30BAHUS XMMHUYECKOW IMOCYAOH W J1a00OpaTOpHBIM
0o00pyI0BaHUEM, a TAK)KE MPaBUJIaM OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHM C UH-
CTPYKIHUSIMH IO BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKHUX OIMBITOB IO MOJYYCHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KUCIOPOAa), TPUTOTOBJICHUIO pac-
TBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKUE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB WIECJIOYEH U
KHUCIIOT C TIOMOIIIBIO UHIANKATOPOB (JJaKMYC, (eHoI(PTaIenH, METUIIOPAHXK U JIp.).

9 knacc
BrInyCKHMK HAYYHTCHA

1) packpbiBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XMMUYECKHI HJIEMEHT,
aToM, MOJIEKYJa, UOH, KaTUOH, aHHOH, IIPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, Ba-
JICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs PEaKIIUs, X1-
MHUYECKas CBSI3b, TEIIOBOM A(PPEeKT peakiuu, MoJib, MOJISIPHBIM 00bEM, pacTBOP; DJICK-
TPOJIUTHI, HEAJICKTPOJIUTHI, DJEKTPOTUTHYECKAS TUCCOLMAIIUS, PEaKIIM HOHHOTO 00-
MEHa, KaTaJIu3aTop, XMMUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpAaTUMbIC PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK, OKUCIUTEh, BOCCTAHOBUTENh, OKUCIIE-
HU€ U BOCCTAHOBJICHUE, AJUNIOTPONHUs, aM(DOTEPHOCTh, XUMHUUYECKasi CBsI3b (KOBAJICHT-
Has, MOHHAs, METaJUIMYecKas), KpHCTa/UIMuecKas peleETKa, KOPpPO3Hs METaJLIOB,



CIUIaBbl; CKOPOCTh XMMHYECKON peaklnH, MPEIebHO TOMyCTUMas KOHIEHTpalus
(ITAK) BEIIIECTBA;

2) WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUM (cM. M. 1) u
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUIH;

3) WCTONB30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) omnpenenaTh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX SJIEMEHTOB B CO-
€AUHEHUSIX PAa3JIMYHOTO COCTaBa; MNPUHAMICKHOCTh BEMIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHU 1Mo (popmysiaM; BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, HOHHAS,
MeTayuInYecKasi) B HEOPraHMUECKUX COCIMHEHUSIX; 3apsi MOHA MO XUMUYEeCKoi (op-
MyJI€; XapaKTep Cpeabl B BOJHBIX pACTBOPAX HEOPraHUYECKUX COCTUHEHUM, TUIT KPH-
CTAJUIMYECKOM PEMIETKA KOHKPETHOTO BEIIECTBA;

5) packpeiBath cMbich [lepuoanueckoro 3akona J[. M. MeneneeBa u 1eMOHCTPHUPO-
BaTh €r0 MOHUMAaHUE: OMUCKHIBATH U XapaKTepU30BaTh TabIuuHyto ¢popmy [lepruoauye-
CKOW CUCTEMbI XMMUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJlaBHas noArpynna (A-
rpymmna)» u «mnoooynas noarpynmna (b-rpynmna)», Maible 1 OOJBIINE EPUOIBI; COOT-
HOCUTb 0003HAUCHMS, KOTOPhIE UMEIOTCS B MEPUOUYECKON TabJIMIIEe, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij AJpa,
00111ee YUCIIO IEKTPOHOB U paCTIPE/ICNICHUE UX MO JICKTPOHHBIM CJIOSM); OOBSICHSTh
oO01ue 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U UX COSTMHEHU B TIpeie-
JlaX MajbIX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHHUS KX AaTOMOB;

6) xkiaccuUIMPOBaTh XUMUYECKUE DJIEMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMHU-
YeCKHe peakiuu (Mo YUCIy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIO-
BOMY 3P eKTy, IO U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

7) xapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHICIU(DUICCKHEe XUMUYECKHE CBOMCTBA
MIPOCTBIX U CII0KHBIX BELIECTB, TOATBEPAKAAs ONMMCAHUE IPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

8) COCTaBIATh YpaBHEHUS DJICKTPOJUTUUECKON TUCCOLMAIIMU KUCIIOT, HIeJIoUueh U
COJICH; MOJHBIE U COKpAIIEHHBbIC YpaBHEHUS PEaKIIMi MOHHOTO OOMEHA; ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUUECKON CBSI3M MEXIy Bellle-
CTBaMU PA3JIUYHBIX KJIACCOB,;

9) packpbIBaTh CYIIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI TMOCpPE-
CTBOM COCTAaBJICHHUSI DJIEKTPOHHOTO OajlaHCca 3THX PEaKInii;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXK-
HOCTH MTPOTEKAHMS XMMUYECKHUX MPEBPALICHUI B Pa3JIMUHbIX YCIOBUSX;

11) BBIYKCIISATH OTHOCUTEIILHYIO MOJICKYJIIPHYIO i MOJISIPHYFO MacChl BEIIECTB; Mac-
COBYIO JIOJIF0 XUMHUUYECKOTO JIEMEHTa 10 (hopMyJie COeAMHEHHS; MaCCOBYIO JIOJIO Be-
IIECTBA B pACTBOPE; IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

12) criefoBaTh MpaBUiIaM TIOJIB30BAHUS XHMHUYECKOH MOCYA0H M J1abopaTOpHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBUJIaM O0palleHus C BEIIECTBAMUA B COOTBETCTBUU C UH-
CTPYKIMSMH IO BBIIOJTHEHUIO Ja00PATOPHBIX XUMHUECKUX OMBITOB IO MOJTYYECHUIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTJIEKUCIIOrO ra3a);

13) mpoBOAUTH pPeaKIuH, MOATBEPKIAIOIINE KAYCCTBCHHBIN COCTAB PA3IMYHBIX BE-
IIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpHAA, OpOMUA-, HOAU-, KapOoHaT-, (hoc-
dat-, crikart-, cyiabhar-, TUIPOKCU/I-UOHBI, KATHOHBI aMMOHUS U HOHBI M3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;



14) npuMeHsITh OCHOBHBIE ONIEPAIIMU MBICIUTEIBHOU JEATEbHOCTU — aHaJIN3 U CUH-
T3, CpaBHEHUE, 0000IICHNE, CUCTEMATHU3AIIHIO, BHISBIICHUE IPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YUYEHUSI CBOMCTB BELIECTB U XMUMUYECKUX PEAKIUN; €CTECTBEHHO-
Hay4YHbIE METOBI MIO3HAHNS — HAOJI0ICHNEe, U3MEPEHHUE, MOICTTUPOBAHNE, IKCIICPH-
MEHT (peaJbHbII U MBICJIECHHBIN).

4. TEMATUYECKOE IINTAHUPOBAHUE

8 knacc
Ne /i Haumenosanue tem Konnue-
CTBO YacoB,
OTBOJIU-
MBIX Ha
OCBOEHUE
TEMBbI
1. Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTHUYE- 5
CKOH JeSITCIILHOCTH YEI0BEKa
2. BenectBa 1 XuMHYECKUE PEAKITUN 15
3. Bosayx. Kucnopoa. ITonstue 06 okcuaax 5
4, Bonopon. [ToHATHE 0 KMCIOTAX U COISX 5
d. KosinuecTBeHHBbIE OTHOIIECHUSI B XUMUU 4
6. Bona. PactBopsl. [loHsiTHe 00 OCHOBaHUAX 3
/. OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUN 11
8. [lepnognueckuil 3akoH u [lepnoanueckas cucrema xu- 7
muueckux anemeHTtoB [. . MenneneeBa. CtpoeHue
aToma
Q. Xumuyeckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 8
peakuu
Peseps 3
Bcero: 68
9 knacc
Ne /i HaumenoBanue tem Konnye-
CTBO 4acoB,
OTBOU-
MBIX Ha
OCBOEHUE
TEMBbI
[ToBTOpEeHue u yriay0OiieHre 3HaHUNH OCHOBHBIX Pa3JiesioB 5
Kypca 8 Kiacca
1. OCHOBHBIC 3aKOHOMEPHOCTH XUMUUYECKUX PEaAKIUN 4
2. DNEeKTpOoIUTHYECKasl JUccolralns. XUMHUUECKUE Peak- 8
1[MU B pacTBOpax
3. OO0mmast xapakTepUCTHKa XUMHUIECKUX deMeHTOB VIIA- 4
rpynmnsl. ['anorenst
4, OO0mmast xapakTepUCTHKa XUMHYECKUX 31eMeHTOB VIA- 3)
rpynnsl. Cepa u €€ cOeIMHEHNS




S. OOmast xapakTepucTUKa XUMHUYECKUX AJIEMEHTOB VA- 7
rpynnbsl. A30T, Gochop ¥ UX COeTUHEHHS]

6. OOmasi XxapakTepUCTHKAa XUMHYECKUX d1eMeHToB [VA- 8
rpynnsl. YIIepoa U KPEMHUM, U UX COCTMHEHUS

1. OO0111e cBOMCTBA METAJJIOB 4

8. Baxxueiinie MeTayuipl 1 UX COETHHEHUS 16

Q. BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA 3
Peseps 4
Bcero: 68

VY4eOHblil peAMeT « XUMHUSD U3YHYaeTCsl UCKIIOYUTEIBHO C TPUMEHEHUEM
3JIEKTPOHHOT'O OOYYEHHUS U IUCTAaHIUOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.

B xypce npeaycMoTpeHbl OHTaiH-3aHATHS, OpTaHU30BaHHbBIC TIOCPEICTBOM BU-
Ne0-KOH(EPEHIT-CBS3HU, U YPOKH CaMOIIOJArOTOBKH, pealin3yembie B Kypcax CHCTEMBI
JTMCTAHIIMOHHOTO 00pa30BaHUs «OHJIAMH TUMHA3US Ne 1» (manee - C1O “OH-
JIAMH TUMHABHS Ne 17)

Teopetnueckuii MaTepuani K KaxJI0My YpOKY MpEACTaBIEH KaKk KOMIUIEKC 00-
pa3oBaTeIbHBIX MaTEPUAJIOB U3 TEKCTOBOM, rpaduuecKoi, ayJuo U BUaeo uHpopma-
LIMH, COOTBETCTBYIOLIEN TeME ypoKa. JlJIsi NpOBEPKU NEPBUYHOIO YCBOCHUS TEOPETH-
YEeCKHU MaTtepuai pa3OoUT Ha OJIOKH YIIPaKHEHUSIMU — HE BAPUATUBHBIMH BOIIPOCAMU
PENPOIYKTUBHOIO YPOBHS 110 COJIEPKAHUIO U3YYEHHOT0 OJI0Ka TEOPETUYECKOTO Ma-
Tepuana. Becb 00beM TEOPETUYECKOTO MaTepHaia K YPOKY OTKPBIBAETCS IO MEPE
U3y4yeHUs OJIOKOB U MIPH YCIOBUHU BEPHOTO OTBETA HA yNPaKHEHUE.

Teopernyeckuii 010K MOJKPEIUISIETCS TPEHAXKEPOM — BApUATUBHBINA HAOOp Te-
CTOBBIX BOIIPOCOB, C aBTOMATHYECKOW IPOBEPKOI1, pENTPOTYyKTUBHOTO YPOBHS IO CO-
JEPKAHUIO TEOPETUUECKOTO MaTEpHaIa.

Bce 3aganus kypca « Xumus» GOpMUpPYIOTCsS Kak BapUaTUBHBIE TECTOBBIC 3a-
JaHUs C Pa3IMYHBIMU BUJIAMU BOITPOCOB. BOTpOCH! /1115 3a1aHMii BBIOUPAIOTCS CITY-
YailHBIM 00pa30M U3 3aJaHHOM KaTeropuu 6anka BonpocoB B CJ10 «OHJIAVH

[IMHA3HW A Ne 1». bBank BonmpocoB HAMOJHSETCS MEJarornueCKuM KOJIJIEKTUBOM
YOV «OHJIAMTH TUMHA3BU Ne 1.



