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00meo0pa3oBaTeJIbHBIX yUpeKICHUH
MHNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo xumuu g MBOY mkomnsr Ne 65 cocraBieHa Ha OCHOBE
CJIEYIOLINX
HOPMAaTUBHBIX JOKYMEHTOB:
v' 3akona «O6 o6pazosanuu B Poccuiickoit @eneparmm» (2012);
v DyHIaMEHTAIBHOTO spa cojiepykanust oomuiero oopasosanus (2009);
v DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOrO CTAaHIApTa OCHOBHOTO OOMIEro
obpazoBanus (2010);
v TpeboBanuii K pe3yabTaTaM OCBOCHHsSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0rmiero oOpa3oBaHusl, MPEACTABICHHBIX B (e/iepaIbHOM roCcy1apcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe 001ero 00pa3oBaHus BTOPOIO IOKOJIEHUS;
v’ TlpuMepHON OCHOBHOM 00pa30BaTENBHONW MPOrPaMMbl OOPa30BATENBLHOIO YUPEKICHUS
(2011)
v' TlpumepHoii nporpammsl o xumuu (2011);
v’ TlporpamMmbl pa3BUTUS W (HOPMHPOBAHHS YHHUBEPCAIbHBIX YyYEOHBIX JCHCTBHMA s
OCHOBHOTO O0IIIero 00pa3oBaHusl.
B ocHoBy nanHo# paboueil mporpamMmsl rnosioskeHa apropckas nporpamma O.C. ["'abpuensna,
A.B. KymoBoii — «IIporpamma ocHOBHOTO 00111ero 00pa3oBaHus MO0 XUMHH, 8-9 KITacChl»
(Mocksa, poda, 2013). JlanHast mporpamma B3sTa 3a OCHOBY 110 CJIEAYIOIIHUM IPUYUHAM:
1. CymecTByeT eauWHas JHHUS Y4€OHHKOB aBTOPCKOTO KoOJUIeKTHMBa moj pykoBoactBom O.C.
["abpuensna ¢ 8 no 11 kace, KOTOpble COOTBETCTBYIOT (hefiepaibHOMY 00pa30oBaTeIbHOMY CTaH-
napTty ¥ uMerot rpud «PexomennoBaHo MunHcTEpCTBOM 00pazoBanus u Hayku PDy». Kpome
TOTr0, OHa MOAKpeIuieHa nporpammoil 1 Y MK nponeneBTHUECKOro Kypca XUMHUM JUIs 7 Kilacca.
2. ABTOpPCKHI KOJUIEKTHB MO pyKoBOACTBOM ["aOpuernsHa oTnu4aercs oueHb II0A0TBOPHOM pa-
60Toi: UM co3aanbl nomaHsle YMK kak 11 6a30B0ro, Tak v Ui NpOQHILHOIO Kypca XUMHH.
Hapsiny ¢ aTuM, KOJIJIEKTUB SBISETCSI O4EHb MOOMIIBHBIM U JOCTaTOYHO OBICTPO pearupyeT Ha
pas3In4YHbIe HHHOBALMU B 00pa30BaHUU, KOPPEKTUPYSI U AONOIH co3aanHble Y MK.
3. CreyeT y4ecTh Tak:ke MHOTOJIETHUH OIBIT pabOThI M OOTaThIil METOAMYSCKUAN U JTHIaKTHIC-
CKMI MaTepual 1o JAHHOM MporpamMme, HaKOIUIEHHBIN KaK KaKIbIM KOHKPETHBIM YUUTEIEM,
TaK U BCEM Ie1arOrH4eCKUM COOOIIECTBOM.
Hapsiny ¢ yka3aHHBIMU BBbIIIE HOPMATUBHBIMU JTOKYMEHTaMHM MIPU CO3JAaHUU paboueil mporpam-
MBI OBLITM HCTIOIb30BaHbl UCTOYHHUKHU:
v" A.A. Kasepuna, P.I'. Usanosa, J[.}O. Jlo6potuH. Xumus. [InaHupyembie pe3yibTaThL.
Cuctema 3ananuit. 8-9 knaccel. M.: [Ipocsemenue, 2013 (mpunnoxeHue 6).
V' ®I'OC: ITnanupoBanue y4eOHO AeATENbHOCTH. XuMHus. 8 Kiacc: pabodast mporpamMma 1o
yaeonuky O.C. 'abpuensaa/ aBTop-coctaButens M.B. Koncrantunosa. — Bonrorpan: Yumn-
tenb: UII I'punun, 2014 (pa3znen «KanenaapHO-TeMaTHYECKOE MIJIAHUPOBAHUEY, 8 KIIACC).
v ®I'OC O0O0: ®opmupoBaHHE YHHUBEPCATHHBIX yJIEOHBIX ICHCTBHA Ha ypOKax XHUMHHU.
[Mocobue mist yuutens. — [1-K, 2012 (mpunoxenus NeNe 2-5).
[TporpaMMma BKJIIOYAET LIECTh Pa3JIEiOB:
1. «IlosicHuTENbHAS 3anMCKay, TI€ OXapaKTepU30BaH BKJaJ IpeIMeTa B IOCTH)KEHUE 1IesIel oc-
HOBHOT0 00111er0 00pa3oBaHust; chopMyIHMpPOBaHBI LENH, 33Ja4d U OCHOBHBIE PE3YJIbTaThl U3Y-
yeHus npeamera XMMIUN Ha HECKOIBKUX YPOBHAX — JIMYHOCTHOM, METAIIPEAMETHOM U
peIMETHOM, JaeTcs o01as XxapakTepucTUKa Kypca, ero MecTa B y4eOHOM IJIaHe, ONTUCaHbI
[IEHHOCTHbIE OPUEHTUPBI COIEPIKaHUs yueOHOro npeaMeTa. B moscHuTensHON 3amicKe yKa3a-
HBI TaK)K€ OCHOBHBIE (DOPMBI 00Pa30BaTEIBLHOTO MIPOLIECCa, TEXHOJIOTUU O0yUYEHHUSI.
2. «OCHOBHOE coJiepKaHHe», I7Ie IPEACTaBICHO U3y4aeMoe coJiepKaHue, pa3ouToe 1no remam. B
KOHIIE KaX/10i1 TeMbl IIPUBE/ICHBI METANIPEIMETHBIE U IPEAMETHBIE Pe3yJIbTaThl 00y4eHus. B
KOHIIE KaX/10T0 Kypca (8 1 9 Ki1acchl) MpUBEIEHBI IUYHOCTHBIE PE3YIbTAThl 00yUEHHUS.



3. «Temaruyeckoe TUIAHUPOBAHME», B KOTOPOM JIaH MEPEUYEeHb TEM Kypca M YUCIO Y4eOHBIX
YacoB,0TBOJUMBIX HA M3YYEHHUE KaKJIOW TeMbl, yKa3aHbl JEMOHCTPALMOHHBIE U J1a00OpaTOpHbIE
OTIBITHI, IPAKTUYECKHE U KOHTPOJIbHBIE pAaOOTHI MO0 KaXI0W TeME — T.€. OTPAKEHBI T€ MOMEHTHI,
KOTOpBIE COCTABIISIIOT crienuduky npeamera XM L.

4. «KanengapHo-TeMaTuyecKoe MjIaHupoBaHuey. B 1TaHHOM paszene OTpakeHbl:

TeMa U THII ypPOKa B TEME;

0a30BbIe OHATHS, U3y4aeMbIe Ha YPOKE;

XapaKTepUCTHKA OCHOBHOI'O COJIEp KaHuUs TeMbI (Ha ypoBHE popmupyemsix YV JI);
OCHOBHBIE BHU/IbI ACATEIBHOCTH U (POPMBI pabOTHI 00YJAIOLINXCS Ha YPOKE;

TBOpYECKas, UCCIIE10BATEIbCKAs!, IPOEKTHASI JEATEIbHOCTh 00YUaOLINXCS;

(hOpMBI KOHTPOJISI HA YPOKE.

5. «I[Inanupyemble pe3yabTaThl y4eOHOH eATeIbHOCTHY, KOTOPBIE IIPEICTABICHBI HA 6a30BOM
(«y4EHUK Hay4uTCS») U MOBBIIIEHHOM («yYEHHUK IOJYYUT BO3MOKHOCTb HAYUUTHCA») YPOBHAX
OCBOEHUS MaTeprasga OCHOBHOMU LIKOJIBbI [0 XUMUH.

6. «Y4eOHO-METOAMYECKOE M MaTePHATLHO-TEXHUIECKOE 00ecrieueHrne 00pa3oBaTeILHOTO IMPo-
Heccay, Ilie 1aeTcs XapakTepucTHKa HeOOXOAMMBIX CpeACTB 00yYeHHs U yueOHOro o0opy0Ba-
HUS, 00ECTIEUNBAIOIIUX PE3YJIbTATUBHOCTD MIPENOJaBaHUs XUMUN B COBPEMEHHOM ILIKOJIE.

K nmporpaMMe npeiokeHo MeCTb NPUIT0KEHUN:

1. Kputepuu onieHMBaHHS PA3INIHBIX TIPOBEPOYHBIX PadoT.

2. Buapl 3a1anuil, GopMupyroImux yHUBepcalbHble yueOHbIE 1EHCTBUS.

3. [MamsaTka ans yuutensa «HYemy yunts? Kak yunts? Yero oxxunats?»

4. YHuBepcalibHble yueOHbIE IEHCTBYSI, BBINOJIHAEMbIE YUALTUMHCS HA YPOKax I10 U3yde-

HUIO HOBOT'O MaTepuara.

5. 3ajaHus i OLIEHKH JOCTHKEHUS TUIAHUPYEMBIX IIPEIMETHBIX PE3YJIbTATOB.

6. MeranpeaMeTHbIe 331241 Ha (OPMHUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUN.

7. TexHonoruveckas kapra ypoka, coorsercTByromuiero rpedosanusm OI'OC.

1. OBIIAA XAPAKTEPUCTUKA ITIPEAMETA

XUMUs, KaK OJlHa U3 OCHOBOIIOJIAraloIMX 00JacTeH €CTECTBO3HAHUS, ABIISIETCSI HEOTHEMIIEMOMN
4acThI0 00pa3oBaHMsl HIKOJbHUKOB. IIIKONBHBINA Kypc XMMHM BKITIOYaeT 00bEM XUMUYECKUX 3HA-
HUM, HEOOXOIUMBIH 17151 POPMHUPOBAHUS B CO3HAHUM LIKOJIBHUKOB XUMHUYECKON KapTHHBI MUPA.
Xummuueckoe 00pa3oBaHue HEOOXOUMO TaKKe JUIsS CO3/1aHUs Y IIKOJIbHUKA OTYETIMBBIX MIPE-
CTaBJICHUN O POJIM XMMHUU B PELLICHUH 3KOJOTUYECKHX, ChIPHEBBIX, JHEPTE€TUYECKUX, TPOJOBOIb-
CTBEHHBIX, MEJUIIMHCKUX MTPpo0OJieM yesoBeuecTBa. KpoMe Toro, onpeaeneHHbli 00beM Xumuye-
CKHX 3HaHUI HEOOXOAUM KaK JIJIsl TOBCETHEBHOM KU3HHU, TaK U JUIs 1€ATEIbHOCTH BO BCeX o0uia-
CTSIX HayKH, HAPOJIHOTO XO35MCTBA, B TOM YHCJIE HE CBA3AHHBIX C XMMHENW HEMOCPEACTBEHHO.
N3ydas xumulo, ydyamyecs: y3HatoT O MaTepUaibHOM €MHCTBE BCEX BEILIECTB OKPYXKAIOIIETO
MHUpa, OOYCIOBIEHHOCTH CBOMCTB BEIECTB HUX COCTaBOM M CTPOEHHEM, I03HABAEMOCTH U
MIPEACKA3yEMOCTH XUMHUYECKUX SBIECHUN. [l03TOMY KaKIblil 4YeIOBEK, JKUBYLUIMH B MHpE
BEIIECTB, JIOJDKEH HMETh OCHOBBI (DYHJaMEHTANbHBIX 3HAHUH MO XHUMHUU (XUMHUYECKas
CUMBOJIMKA, XUMHWYECKUE TOHATHUS, (PAKThl, OCHOBHBIE 3aKOHBl M TEOpPHUH), MO3BOJIAIOLINE
BbIpabOTaTh MpPECTABICHUS O COCTaBE BEIIECTB, X CTPOCHMHU, MPEBPALICHUAX, TPAKTUUECKOM
HCIIOJIb30BAaHUH, a TAK)Ke 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT IPEICTaBIISITh.

N3yueHne CBOMCTB BEIIECTB M UX MPEBpAILEHUI cIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBbIIII-
JeHHs, a TMpakTHyeckas pabora ¢ BemiecTBaMu (J1abOpaTOpHBIE OMBITHI) — TPYAOJIIOOHIO,
aKKypaTHOCTH M coOpaHHOcTH. Ha mpumepe XuMHM ydaliuecsl MOJY4arOT IMpPeICTaBICHUS O
METOJaX TO3HAHUA, XapaKTepPHBIX JJI1 €CTECTBEHHBIX HAayK - OSKCIEPUMEHTAJIbHOM U
TEOPETUYECKOM.

[TosToMy B paboueii mporpamme 1Mo XMMHUHU HAIIUTA OTPa’kKeHHE OCHOBHBIE CO/IEpIKaTEeNbHBIE JIH-
HUU:

v/ BEIIECTBO — 3HAHUS O COCTABE W CTPOCHHU BEIIECTB, WX BAXHCUIINX (DH3UYECKUX H
XHUMHUYECKHX CBOMCTBAX, OMOJIOrMYECKOM JIEHCTBUN;
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v\ XUMHYECKas PeaKkinus — 3HAHUS 00 YCIOBHSAX, B KOTOPBIX IPOSBIISIOTCS XUMHYECKUC
CBOICTBa BEIIECTB, CIOCO0AX YIPaBIECHUS XUMUYECKUMU MPOLIECCaMH;

v\ NpUMEHEHHE BEIIECTB — 3HAHUS M OIBIT MPAKTHYCCKOW JEATENBHOCTH C BEIIECTBAMHU,
KOTOpbIe Hanboyiee 4acTo yMOTPeOSIFOTCS B MOBCEAHEBHOM JKU3HH, IMIMPOKO HCHOJIB3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEICKOM XO035HCTBE, HA TPAHCIIOPTE;

v\ A3bIK XMMHHM — CHCTEMa BRXHEHIIMX TOHATHH XHMHH ¥ TEPMHHOB, B KOTOPBIX OHH
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHWYECKUX BEILECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE U
TPUBHUAIIbHBIC), XUMHUECKHE (DOPMYJIbI U YpaBHEHHUsI, a TaK)Ke IpaBuiia iepeBoa nHpopmanuu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U 0OpaTHO.

[TockonbKy OCHOBHBIE COJIepKaTeIbHbIC JIMHUN IIKOJIBHOTO Kypca XUMHUU TECHO Meperuie-

TEHBl, B [IPOrPaMME COJIEpP>KAHUE IPEICTABICHO HE IO JUHUAM, a 10 pasjaenam: «OCHOBHbBIE
MOHATHUSI XUMUU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MpezcTaBieHuil)», «[lepuonnyeckuit 3akoH u
nepuoanueckas cucreMa xumuueckux snemeHTtoB Jl. M. MenneneeBa. CtpoeHue BeliecTBay,
«MHoroo0Opa3ue XMUMUYECKUX peakuuity, « MHOroodpasue BEIeCTBY.

Kypc xumun 8 kiacca nsydaercs B JiBa 3Tara.

v’ IlepBblif Tall — XUMHSA B CTATHKE, Ha KOTOPOM PacCMaTPUBAIOTCS COCTaB U CTPOCHHUE
aToMa U BemecTBa. Ero OCHOBY COCTaBIISIIOT CBEICHHSI O XMMUYECKOM 3JIeMEHTe U (popmax ero
CYIIIECTBOBAHMS — aToOMax, U30TOIAaX, HOHAX, MPOCTHIX BEIIECTBAX U UX BAKHEHIINUX CO-
eIMHEHMX (OKCUAaX U APYTUX OMHAPHBIX COSAMHEHHSIX, KUCIOTaX , OCHOBAaHUSIX U COJISX ),
CTPOCHHUH BEIIECTBA (TUIIOJIOIMH XUMHUYECKHX CBS3EH U BUJAX KPUCTAIIMYECKUX PELIETOK).

v Bropoii 3Tam — XUMUS B IWHAMHKE, HA KOTOPOM YYalHECs 3HAKOMSTCS C XMMHYECKHUMH
peakusaMu Kak (QyHKIHEH cocTaBa U CTPOCHHSI YYaCTBYIOIIMX B XMMHUUECKUX MPEBPAIICHUAX
BEIIECTB M uX kiaccuukanuu. CBOKWCTBA KMCIOT, OCHOBAHUH H COJIEH cpa3y paccMmarp u-
BalOTCA B CBETE TEOPHH JJIEKTPOIUTHUECKOM nuccounanuu. Kpome aToro, cBoiicTBa Kuc-

JIOT U COJIEHM XapaKTEpU3YIOTCS TaKXKE B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX IPO-

I[ECCOB.

B kypce 9 knacca BHavae 00001Iat0TCs 3HAHUS YYAIIUXCS 10 Kypey 8 Kiacca, anodeo3om
KoToporo sBisercs [lepuoanuecknii 3akoH u Ileprnoanueckas cucteMa XMUMUYECKUX YJIEMEHTOB
. Y. Menneneesa. Kpome Toro, 000011ar0Tcsi CBEJICHUSI 0 XUMHUECKUX Peak UsIX U UX Kjlac-
CU(pUKAIMU — 3HAHUA 00 YCIOBUSX, B KOTOPBIX MPOSIBIIAIOTCS XUMHUUECKHE CBOMCTBA BEIIECTB,
U crioco0ax ynpaBlIeHUs XMMUUECKUMHU ITpoleccamMu. 3aTeM pacCMaTpUBaIOTCs 00LIMe CBOM -
CTBa METAJUIOB U HEMETAIUIOB. IIpUBOAATCS CBOMCTBA MIEIOYHBIX U IIEJTOYHO3EMENIBHBIX Me-
TaJJIOB U TaJIOr€HOB (MPOCTHIX BELLIECTB M COEAMHEHUN ), KaKk Hanbosee IpKuX MpecTaBUTeneit
ATHUX KJIACCOB AJIEMEHTOB, U UX CPaBHUTEINIbHAs XapakTepucTHka. B kypce moapoOHO paccmaTpu-
BalOTCA COCTaB, CTPOEHHUE, CBOMCTBA, MOIYYEHHE U TPUMEHEHNE OTIEIbHbBIX, BAXKHBIX B X035Mi-
CTBEHHOM OTHOIIIEHUH BELIECTB, 00Pa30BaHHBIX AJIEMEHTaMHU 2—3-T'0 IEpUOJIOB.

2. MECTO IIPEIMETA B YYEEHOM IIJIAHE

OcoOeHHOCTH coniepkaHus Kypca «XUMHsI» SBISIOTCA TJIABHOM MPUYMHOM TOTO, 4TO B Oa-
3MCHOM yueOHOM (00pa30BaTeIbHOM) IJIaHE ATOT MPEAMET MOSABIAETCS MOCIEAHUM B psY ecTe-
CTBEHHOHAYUYHBIX JUCIHUIUINH, IOCKOJIBKY IS €M0 OCBOEHUS IIKOJILHUKH JOJIKHBI 00J1a/1aTh HE
TOJIBKO OIpPEAEICHHBIM 3alacoOM IPEABAPUTEIbHBIX €CTECTBEHHOHAYYHbIX 3HAaHUN, HO U
JIOCTaTOYHO XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIITIEHUEM.

Pabouas mporpamma Kypca XUMHUH JUIsE OCHOBHOH IIIKOJIBI pa3paboTaHa ¢ y4eTOM MepBOHAYAIIb-
HBIX IPEJCTaBICHUH O MHUpPE BELIECTB, MOJIYYEHHBIX YYallUMHUCSH B HadaJlbHOM IIKOJE NpU
U3YYEHUU OKPYXKAIOLIEro MHUpPa, U MEXIpPEIMETHBIX CBA3eil ¢ Kypcamu ¢usuku (7 Kinacce),
ounomnoruu (5-7 knaccel), reorpadun (6 Kacc) U MaTEMaTHKH.

[Ipennaraemast mporpamma, XOTsI © HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT 3a-

nady npogeccuoHaTbHON MOArOTOBKY 00yJaroIuXcs, TeM He MEHee, TO3BOJISIET UM Onpee-
JIUTHCS C BBIOOPOM Ipoduiist 00yueHus B CTapIIeH HIKOJIE.

B cooTBercTBUU ¢ 6a3MCHBIM yueOHBIM IIJIAHOM Ha U3y4eHHe XUMUU B 8 1 9 Kilacce 0TBO-



JUTCA 1O 2 yaca B HEZeNo, 68 4acoB B rojl, P HOPMATUBHOM MPOJOIIKUTEIBHOCTH YIEOHOTO
rona B 34 yueOHble Henmenu. Takum oOpa3om, Bpemsi, BBIACIIEMOE pabodeil mporpaMMon Ha
U3y4EHUE

xuMuu B 8-9 kiaccax, cocrapiser 136 yacoB, U3 HUX 5 4acoB pe3epBHbIC (B 8 Kiacce — 1 4ac, u
B9

Kiacce — 4 gaca).

CopepxaHue U3y4aemMoro o rnporpaMMe MaTeprasia COCTOUT U3 JBYX YacTel:

v nepBas — MHBapHaHTHAs 9acCTh, KOTOPast MOJHOCTHIO BKIIFOYAET B ce0s CoJepiKaHue pH-
MepHOH nporpamme 1o xumuu (102 gaca),

v/ BTOpas 4acTh — BapHaTHBHAs, OHA UCITOJIb30BaHA ISl YBEINYCHHS YUCIIa YaCOB HA H3yde-
HUE WHBapuaHTHOW YacTu (34 Jaca): pabogasi mporpamma 0oJiee 4eM B JiBa pa3a yYBEIHUHNBACT
BpeMsi, OTBEJCHHOE MPUMEPHON IPOrpaMMoil Ha uzydenue pazzaena «MHorooodpasue Be-

niecTB» (Kypc XuMuu 9 kiacca). 1o 00bsICHSIETCS HE0OX0IMMOCTBIO OCHOBATEIHLHO 0TPabo-
TaTh BaXXHEHIIINE TEOPETUYECKUE TIOJI0KEHUS Kypca XMMUHU OCHOBHOM IIKOJIBI HAa 00raToM
(aKTOIOTHUECKOM MaTepHralie XUMHH HJIEMEHTOB 1 00Pa30BaHHBIX MU BEILIECTB.

IEJIA Y 3AJIAYU KYPCA XUMHUHA OCHOBHOM HIKOJIbI

OcHoBHoe o0111ee 00pazoBaHue — BTOpasi CTyNeHb o011ero oopazoBanusa. OQHON U3 Baxk-
HEWIIUX 3a7a4 »dTOro AJTama SBIAETCA IOJArOTOBKAa OOydYalIIMXCI K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MpodeccuoHaNbHOro mytu. OOyyaroniecs: AOKHbI
HAYYUTHCSI CAMOCTOSITEIIbHO CTaBUTh LIEJIH U ONPENETATh MYTH UX JTOCTHXKCHHS, UCIIOJIb30BATh
NPUOOPETEHHBI B IIKOJE OMBIT JAEATEILHOCTH B pEalbHOW JXKU3HU, 33 paMKaMU Y4eOHOTrO
npoiiecca.

I'1aBHBIE 11EJIM OCHOBHOI'0 00IIIET0 06p330BaHHﬂ:

1) bopMupoBaHHE LIETOCTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHSX U CII0c00ax NesTeIbHOCTH;

2) npuoOpeTeHUE OMbITa pa3HOOOPA3HOM CATEILHOCTH, TO3HAHKS U CAMOIIO3HAHHS;

3) MOArOTOBKA K OCYLIECTBICHUIO OCO3HAHHOTO BBIOOPA MHAWBUYAIbHOM 00pa30BaTelib-
HOM WM pOoQecCUOHANbHON TPAEKTOPHUH.

Bonb1ioit BK1ag B TOCTHKEHUE TIaBHBIX 1iefieil OCHOBHOTO 00I11ero 00pa30BaHusl BHOCUT

M3y4eHHE XUMHH, KOTOPOE TPU3BAHO 00ECTIEYNTD PEIEHHE CIIEAYIOUX HeJIeH:

1) ¢gopmupoBanue cucTeMbl XMMHMUYECKHX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOH
KapTHUHBI MUDA;

2) pa3BUTHE JIUYHOCTU O0yyaronuxcs, GOpMHUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLICHUH 1
HKOJIOTHYECKH 11eJIECO00Pa3HOT0 MOBEIEHUS B OBITY U TPYJOBOI 1€ TETLHOCTH;

3) BbIpabOTKa MOHUMaHHUS OOIIECTBEHHON MOTPeOHOCTH B pPa3BUTUU XHMMHH, a TaKxkKe
¢opMHpOBaHHE OTHOIIEHHS K XMMHMHM KaK K BO3MOXKHOM oOyacTu Oynymiedl mpakTH4ecKoil
JeSITEIbHOCTH;

4) hbopmupoBaHue yMeHHs 0€301MacHOro 0OpaleHus ¢ BeleCTBaMHU, UCIIOJIb3YEeMbIMH B ITOBCE-
JTHEBHOW KU3HH.

OcHoBHble 3a4a4U U3YYEHHS] XUMUH B ILIKOJIE:

v’ ¢hopmuposamp y 00ydarONMXCsl YMEHHSI BUICTh M TIOHUMATh [IEHHOCTh 00pa30BaHusI, 3Ha-
YUMOCTh XMMHUYECKOTO 3HAHUS JUJISl KaXKJIOTO YeIOBEeKa HE3aBHCUMO OT €ro Impo¢ecCHOHaIbHOM
JESTEIILHOCTH;

V' opmuposamp TmpeincTaBieHHs O XHMHYECKOW COCTABISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa; yMEHHUS OOBSICHATH OOBEKTHl M IPOLIECCHl OKPY)KaIOLIeH JeHCTBUTEIbHOCTH,
WCIIOJIB3YS JIJISl 3TOr0 XUMUYECKUE 3HAHUS;

v 0sradegamb MeToaMU HAyYHOTO MTO3HAHUS ISl OOBSICHEHHST XUMHYCCKHX SBICHUI 1



CBOWCTB BEIIECTB, OICHKU POJM XMMHHU B PAa3BUTUU COBPEMCHHBIX TEXHOJOTHH M MOJYYCHUHU
HOBBIX MaTEpPHAJIOB;

v’ gocrnumsbi8amp yOEKIEHHOCTh B IO3UTHBHOM POJIM XMMHUU B KM3HH COBPEMEHHOIO 00LIE-
CTBa, HEOOXOAUMOCTH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKpYIKaroIlel cpejie;

v\ [IPUMEHSIMb TIONly4eHHbIE 3HAHMM JUIs OE30MACHOr0 HCIOJIB30BaHHMS BEIIECTB M
MaTepHaIOB B OBITY, CEIIBCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUECKUX 3a/1a4 B
[IOBCEAHEBHOIKU3HU, MPEAYIPEKIACHUS SBICHUN, HAHOCSIIUX BPEI 3JI0POBBI0 YEIOBCKA H
OKpYXKaroIlEeH CpeJe;

v’ passusamhb 103HaBaTElIbHbIE HHTEPECH], MHTEIUIEKTYAIbHBIE M TBOPYECKHUE CIIOCO0-

HOCTH YYaIlMXCS B IMPOIECCE U3YUCHHS HMH XUMHUYECKOM HAYKH U €€ BKJIaJa B COBPEMEHHBIH
Hay4YHO-TEXHUYECKHUI IIPOTPECC;

V' ¢bopmMupo8amb BaKHENIIUE JIOTHYECKUX ONEPALMA MBIIUICHUS (aHAIIU3, CHHTE3, 0000-
IICHUE, KOHKPETU3AIlUs, CPABHEHHUE U JIP.) B IIPOIIECCE MO3HAHUS CUCTEMbI BAXKHEHUIITMX TTOHS -
THH, 3aKOHOB U TEOPHUIl O COCTaBE, CTPOCHUHU M CBOMCTBAX XMMHUYCCKHUX BEILECTB;

V' 0e1adesamp KIOUEBBIMU KOMIIETEHIIUAMH (YueOHO-IT03HABATEILHBIMHI, HH()OPMAIHMOH-
HBIMH, [IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATHBHBIMH ).

PE3YJIbTATHbI OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHON ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA 11O XUMHUHN

[Tpu u3ydeHUH XUMHUHN B OCHOBHOM IIKOJIE 00ECTIeUnBAETCS JOCTHKEHNE JIMYHOCTHBIX,, Me-
TalIPEAMCTHBIX U MPCAMETHBIX PE3YJILTATOB.

JIn4HOCTHBIE:

1. B ieHHOCTHO-OpUEHTAIIMOHHOM cepe:

v\ BOCHHWTaHHWE YyBCTBA TOPJOCTH 3a POCCHHCKYI0 XHMMHYECKYIO HayKy, T'yMaHH3Ma,
IIO3UTUBHOT'O

OTHONICHHUS K TPYIY, LEICYCTPEMICHHOCTH;

v' (opMUpOBaHME LEHHOCTH 3J0POBOrO M 0€30IaCHOr0 00pa3a >KU3HH; YCBOCHUE MNpPaBHJI
WH/IH-

BUAYAJIBHOT'O U KOJIJICKTUBHOT'O 0€e3011acHOr0 IIOBCACHUS B LIp€!3BBI‘IaI\/'IHI>IX CUTyaluiax, yrpo-
JKAIOINX KU3HU U 3JI0POBBIO TOJIEH;

v (1)0pMI/IpOBaHI/I€ 9KOJIOTHUYCCKOI'0O MBIIIJICHUA: YMCHHA OLICHUBATHL CBOIO ACATCIIBHOCTD U I10-
CTYIIKH IPYTHX JIOAEH ¢ TOUKU 3pEHUS] COXPAaHEHUS OKPYKAIOIIEH CpeIbl - TapaHTa KU3HU U
Oyraromosryuusi Jito/1ei Ha 3emIie.

2. B TpynoBoii chepe:

v/ BOCHOHMTaHHE TOTOBHOCTM K OCO3HAHHOMY BBIOOpY JaibHelIeil oOpasoBarebHOM
TPaeKTOPHUH.

3. B mo3naBaTenpHOM (KOTHUTHBHOW, MHTEIUICKTYalIbHOM) cdepe:

v (opMHUpOBaHHE YMEHHS YIPABIATH CBOEH MMO3HABATEILHOM JAEATEILHOCTHIO;

v’ pasBuTHE COOCTBEHHOIO IIEJIOCTHOTO MHPOBO33PEHHS, IOTPEOHOCTH W TOTOBHOCTH K
camM000pazoBaHuIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENILHOU JIESATEIILHOCTH BHE IITKOJIBI;

v' (OopMHpOBaHHE OCHOB OKOJOTHYECKOH KyJIbTYpHI, COOTBETCTBYIONICH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, PAa3BUTHE OIbBITA HSKOJIOTHUYECKH OPHUEHTHUPOBAHHOU
pe(l)HeKCI/IBHO‘OﬂeHOLIHOI\/'I u HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU B ) KU3HCHHBIX CUTyallHUsIX.
MeranpeamerHsie:

v HUCITOJIB30BAHUC YMGHHI;'I N HaABBIKOB pPa3JIMYHBIX BUJI0B O3HaBaTeILHOMI JACATCIIbHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHHS  (CHUCTEMHO-MH()OPMAIIMOHHBIM  aHANU3,
MOJICIIUPOBAHNE) T U3YUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOMIEH JeHCTBUTEILHOCTH;

V' UCIOJB30BaHME OCHOBHBIX HWHTEIUIEKTYaJbHBIX oOIepamnuii: (GpopMyaupoOBaHHE THIIOTES,
aHaJdM3 ¥ CHUHTE3, CpaBHEHHE, O00O0IEeHHWEe, CHUCTeMATH3allvs, BBISBICHHE MPUYUHHO-
CIIEACTBECHHBIX CBSI3€l, IOMCK aHAJIOTOB;

v yMeHHE TeHePUPOBATh MCH U ONPEIEIATh CPECTBA, HEOOXOJUMBIE TS HX PEaTH3aIliH;



v/ yMeHHE ONpeessITh [eIH U 3aa49d JeITeIbHOCTH, BRIOMPATh CPEICTBA PEaU3alliy U U
NPUMEHSTh UX Ha MPAKTHKE,
v’ HCIOJIb30BaHKE PA3INYHBIX HCTOYHUKOB ISt TIOJIYUCHHUSI XUMUYECKOU HH(OPMAIIHH.
IIpenmeTtHbIe:
1. B mo3naBarenbHOM cdepe:
v 3HaHWE ONPEICICHUIM H3YyYEHHBIX MOHSTHI: yMEHHE OIMCHIBATH JEMOHCTPAI[HOHHBIC H
CaMOCTOSITENIHO MTPOBEACHHBIE XUMUYECKHE SKCIIEPUMEHTBI, UCTIONb3Ys JAJIs1 TOTO POJIHON S3BIK
U SI3bIK XMMHU;
v yMeHHe pa3inyarh U3y4EeHHBIE KJIaCChl HEOPIaHMIECKUX COCMHEHHH, TIPOCTHIE U CIIOKHBIE
BEIIIECTBA, XUMHUYECKHE PEAKIIUU, ONTMCHIBATh UX;
v yMeHHe KJIaCCU(PUIMPOBATh U3YUECHHbIE OOBEKTHI U SABICHUSL,
v CIOCOGHOCTB JI€TaTh BBIBOJIBI U YMO3AKIIOUCHHUS M3 HAOJIOICHUM, U3YUCHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEHM3YYCHHBIX BEUIECTB 110 AHAJIOTHH CO
CBOWCTBAMH N3YYCHHBIX;
v\ yMeHHE CTPYKTypHpOBaTh W3y4E€HHBIH Marepual W XHMHYECKYI0 HH(OPMAIIHIO,
MOJIYYCHHYIO U3 IPYTUX UCTOYHHUKOB;

YMEHHE MOJEIMPOBATh CTPOCHHWE aTOMOB JJIEMEHTOB 1-3 MEpHOI0B, CTPOCHHE MPOCTHIX
MOJICKYJT;
2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cdepe:
v\ yMEHHE aHAJIM3UPOBaTh W OLEHHWBATH IMOCIEACTBHS IS OKPYKAIOMIEH cpeibl OBITOBOM M
IIPOM3BOJICTBEHHOM EATEIHLHOCTH YEIIOBEKA, CBA3aHHOMU C IepepaboTKON BEIECTB;
3. B TpynoBoii cdepe:
v (opMHUPOBaHHE HABBIKOB POBOIUTH XUMHUYECKU SKCIIEPUMEHT;
4. B cdepe 6e30nmaCHOCTH KU3HEACSITCIBHOCTH:
v yMeHHe pa3jinuarh ONacHble U OE30I1aCHbIE BEIIECTBA;
v\ yMEHHE OKa3bIBaTh IEPBYIO IOMOINL INPH OTPABJICHHAX, OXOrax M APYTMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHEM.

ONUCAHME HEHHOCTHBIX OPUEHTHUPOB COJIEP)KAHUS YYEBHOI'O NMMPEJMETA

VY4eOHblil npeamer «XUMHS», B COAEPKaHUU KOTOPOTO TJIABHBIMU KOMIIOHEHTAMH SIBJISIIOTCS
Hay4yHble 3HAHUS M HAy4yHble METOJBI TO3HAHMS, IMO3BOJIIET NPOOYXKIaTh Yy YyYalluXcs
HMOLIMOHAIBHO-IIECHHOCTHOE OTHOILIEHHE K HM3ydyaeMoMy Marepuainy. B pesynbraTe yueOHOro
npolecca CO3JAlOTCs yciaoBus i (opMupoBaHus cucTeMbl IeHHOcTed. Ilo3HaBarenbHas
¢GyHKIMS ydeOHOro mnpeamera «XHUMHS» 3aKIIOYaeTCs B CIOCOOHOCTH €ro CoJep>KaHus
pa3BUBAaTh LIECHHOCTHBIE KAUE€CTBA y YYAILIUXCS.

[To3HaBaTenbHbBIE LICHHOCTH:

OMHowleHue K:

v\ XAMHYECKUM 3HAHHSAM KaK OJHOMY W3 KOMIIOHEHTOB KYJIbTYPhl YEJIOBEKa Hapsay C
JPYTUMU €CTECTBEHHOHAYYHBIMU 3HAHUSIMU;

v OKpYKaloIlleMy MHUPY KaK MHUPY BEIIECTB M MIPOUCXOISIIMX C HUMU SIBJICHHIA;

v [03HAaBaTEJIbHOU JEATENLHOCTH (KaK TEOPETHYECKOW, TaK M JKCIEPHMMEHTAIbHOM) Kak
VCTOYHMKY 3HAHUN;

roHUMaHue:

v' OOBEKTHBHOCTH ¥ JOCTOBEPHOCTH 3HAHHHA O BEHIECTBAX W TMPOMCXOMAIINX C HHUMH
SBJICHUSIX;

v CIIOXHOCTH W OECKOHEYHOCTH Mpollecca MO3HaHWs (HA MPUMEpPe HCTOPHU XUMHUYECKHX
OTKpBITHIN);

v JIeWCTBHUSI 3aKOHOB MPHUPOJBI M HEOOXOIMMOCTH HMX y4eTa BO BceX cepax IesiTeIbHOCTH
4eJI0BEKa;

v\ 3HAUCHWS XMMHYCCKHX 3HAHWHM Uil pelieHus TI00ATBHBIX TMPOOIEeM dYeIoBeYeCTBa
(PHEpreTU4ecKoil, ChIPHEBOM, MPOAOBOJIBLCTBEHHOW, 3/I0pPOBbsI M JOJITOJIETUS 4YEJIOBEKa,
TEXHOJIOTHYECKUX aBapHid, II100aTbLHOM SKOJIOTUH U IP. ).



IlenHocTH Tpyaa u ObITa:

v\ OTHOIIEHWE K TPYAOBOH  JEATENBHOCTH KAk  €CTECTBEHHOM  (PH3MYECKOM U
MHTEJUIEKTYaJIbHOH MOTPEOHOCTH, TPYAy KaK TBOPYECKOH JAEATENIbHOCTH, IO3BOJISIOIIEH
IPUMEHSATh 3HaHUS HA IPAKTUKE;

v COXpaHEHHE U TIOJJICpPKaHHE COOCTBEHHOTO 370POBbSI U 3JI0POBbS OKPYXKAIOIIMX, B TOM
YucJie OpraHu3alys MUTaHUs ¢ yYETOM COCTaBa U SHEPreTUYECKON [IEHHOCTH MUY,

v cobumoieHnre npaBuil 6E30MaCHOTO MCTIOIb30BAHUS BEIIECTB (JIEKAPCTBEHHBIX MPENaparos,
CpeACTB OBITOBOM XMMUH, IECTULIHIOB, TOPIOYE-CMa304YHbIX MaTEPHAJIOB U JIp.) B IOBCEIHEBHON
YKU3HU;

v/ 0CO3HaHHE JOCTIDKECHHS JIMYHOTO yCIeXa B TPYJIOBOM AESITENBHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBMM C COLIMAJIbHBIMM CTaHAAPTAMU U MOCJIEAYIOLUM COLMaIbHbIM
0JI00peHHEeM JIOCTMKEHUH HAayKM XUMHM W XHMHYECKOTO IPOU3BOACTBA JJs Pa3BUTHUSA
COBPEMEHHOT0 001IIeCTBa.

HpaBcTBeHHBbIE IEHHOCTH:

v orHouieHne K cebe (0co3HaHWE COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO OOLIECTBEHHOTO
JI0Jra, JUCHMITIMHUPOBAHHOCTb, YECTHOCTh M IPaBAMBOCTb, IPOCTOTA U CKPOMHOCTb,
HETEPIIMMOCTb K HECIIPaBEAJIMBOCTH, IPU3HAHUE HEOOXOAUMOCTH CaMOCOBEPIIIEHCTBOBAHU);

v\ OTHOLIEHWE K JPYruM JrosM (TyMaHH3M, B3aMMHOE YBOKCHHE MEXIY JIIOJbMHU,
TOBAPHILECKasi B3AUMOIIOMOIIb ¥ TPeOOBATEIBHOCTbD, KOJJIEKTHBH3M, 3200Ta O IPYTUX JIIOJSX);
v’ oTHOuIeHWEe K mpHuponae (OEpekHOe OTHOIICHHEe K ee 0OorarcTBy, HETEPIHMOCTh K
HapyIICHUAM SKOJIOIMYECKUX HOPM M TpeOOBaHM, SKOJIOIMYECKH I'PaMOTHOE OTHOILEHHUE K
COXpaHEeHHI0 Tuapocdepsl, arMmochepsl, MOYBbl, Onochepsl, YETOBEYECKOI0 OpraH1u3Ma; OLleHKa
JIeMCTBUS BOTIPEKH 3aKOHAM MPHUPOJIbI, TPUBOASAIIETO K BOZHUKHOBEHHUIO TII00ATBHBIX MTPO0IIEM);
v TOHUMaHHE HEOOXOIMMOCTH YB)KHUTEIHHOTO OTHOUICHUS K JOCTH)KCHHUSIM OTEYECTBCHHOM
HAyKH,UCCIIEI0BATEIbCKON JIEATENbHOCTH POCCUMCKUX YYEHBIX-XUMHUKOB (HaTpUOTUYECKHE
YyBCTBA).

KoMMyHuKaTHBHbIE HEHHOCTH:

v OTHOIIIEHHE K HOPMaM si3bIKa (€CTECTBEHHOTO M XMMHYECKOT0) B PA3lMYHBIX HCTOYHHKAX
uHpopmanuu (ureparypa, CMU, UntepreTt u ap.);

v TMOHUMaHHE HEOOXOJAUMOCTH MPUHSTHS PA3IMYHBIX CPEICTB M MPUEMOB KOMMYHHKAIIUH;

v\ NOHUMaHWE HEOOXOJUMOCTH MOJydeHHs WH(DOPMAIMK W3 Pa3IMYHBIX HCTOYHHKOB, €€
KPUTUYECKOH OLIEHKH, ITOJTHOT'O WJIM KPATKOT'O (B 3aBUCUMOCTH OT LIEJIN) U3JI0KEHHS;

v\ IIOHWMaHWE BAXHOCTU BEJECHWs JHaiora Ui BBISBIECHHS pPa3HBIX TOYEK 3pEHHs Ha
paccMaTpuBaeMylo HH(GOPMAIINIO; BBIPAXKEHUS JTUYHBIX OLIEHOK U CY)XKJICHH; PUHSATUS BBIBOAA,
KOTOpBIN hopMHpyeTcs B MPOLecCe KOMMYHUKALINU.

JcTeTHYeCKHEe HeHHOCTH::

v\ 103UmMuBHOE 4Yy8CMEBEHHO-UEHHOCMHOEe OMHOWEHUE K. K OKDYXKAIOIEMY MHPY
(kpacoTa, COBEpIIEHCTBO U TapMOHHUS OKpY)Kalolled MpUpOABl U KOCMOcCa B IIEJIOM);
OPUPOJHOMY MHPY BEIECTB W MX IPEBPAIIEHUIl); BBINOJHEHHIO YYEOHBIX 3a/Jad KaK K
MIPOLIECCY, TOCTABISIONIEMY ICTETUYECKOE YIOBOJBCTBUE (KpacHBOE, M3SIIHOE PEIICHHUE WU
JI0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIC)KUT TapMOHHUS);

v\ NOHMMaHWE HEOOXOMUMOCTH H300paKCHUS WCTHUHBI, HAYYHBIX 3HAHUH B YyBCTBEHHOM
¢dopme (Hampumep, B IPOU3BEIEHUSIX UCKYCCTBA, TOCBSIIEHHBIX HAYYHBIM OTKPBITHSIM, YUEHBIM,
BEIIECTBAM U UX MPEBPAILEHUsIM).

®OPMbI OPI'AHU3ALIMA OBPA3OBATEJIBHOI'O ITPOLECCA

OcHoBHO# (hopMOIl OpraHu3anuy yueOHOro mpolecca siBIsieTcs ypoK B paMKax KJIacCHO-
YpOUYHOH cHcTeMBbl. B kauecTBe TOMOIHUTENBHBIX (POPM HUCTIONB3YyeTCs CUCTEMA KOHCYIbTallMOH-
HOM TMOJICP)KKH, JOTOTHUTEIBHBIX WHIWBUAYATbHBIX 3aHATHNA, CaMOCTOsATENIbHas paboTa
y4YallUXCsl € HCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, BHEYpOYHas
NESITEIbHOCTD 110 PEIMETY.



O6u1me hopMbl OpraHu3aluy 00y4eHUs: HHIUBUAyaJIbHAasl, TapHas, IPYNIOBasi, KOJJICKTUB-

Hasi, (PpOHTATIbHAs, KOTOPbIE PEaI3yIOTCS Ha YPOKe, B MPOEKTHO-UCCIIEI0BATEILCKOM padore,
Ha CEMHHapax, KOH(EpEeHIUSIX, 3KCKYPCUSAX, NpPU TNPOBEICHHH J1a00OPATOPHBIX OMNBITOB U
MPAKTUYECKUX PadOT, HA 3aHATHUSAX FMEKTUBHBIX U CIIELIKYPCOB U T.[I.

THIIBI YPOKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHUS; YPOKH OTPAOOTKH YMEHUN U pedIieKCuy;
YPOKHU 00IIEMETOA0I0OTHUECKON HAIPaBIEHHOCTH; YPOKHU Pa3BUBAIOLIETO KOHTPOJIS.

@®opMbl OpraHu3anuu y4eOHO-UCCIe0BATEIbCKON AEITEIHHOCTH Ha YU€OHBIX 3aHATHSIX
YPOK-UCCIIEJIOBaHHE, YPOK-IabopaTopusi, ypOK-TBOPUECKHI OTYET, YpOK H300peTareibCcTBa,
YPOK -3allluTa MCCIEA0BATEIbCKUX IPOEKTOB, YPOK-3KCIEPTU3a, YPOK «llaTeHT Ha OTKphITHEY,
YPOK OTKPBITBIX MBICIICH, YU4E€OHBIH SKCIIEPUMEHT, JOMAIlHEE 3a/laHue HCCIIEe0BATeNbCKOrO
Xapakrepa.

TEXHOJIOI'NMA OBYYEHUA

DopMHUPOBAHUIO HEOOXOJUMBIX KIIOUEBBIX KOMIIETEHIIMH CLIOCOOCTBYET HCIOIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN HIIM AJIEMEHTOB 3TUX TEXHOJIOTUHM!

TEXHOJIOTUH NMPOOJIEMHOI0 O0yUYEHHUS;

TEXHOJIOTHUS 00Y4EHHs Ha MPUMEPE KOHKPETHBIX CUTYaITHii;

TEXHOJIOTUS pa3BUBAIOLIET0 00yUeHMUS;

texHosaoruss PKMUYII (pa3BuTHs KpUTUYECKOTO MBIIIJIEHUS YEPE3 UTEHUE U MMUChMO);
TEXHOJIOTUS IPOEKTHON U UCCIIEA0BATEIBCKON NEATEIBHOCTH YUaluXcs;

HUKT-texHomorum;

JAMT-texHonorus (IuaakTuyeckas MHOrOMEpHasi TEXHOJIOIHs);

II€JarOruKa COTPYAHUYECTBA;

TEXHOJIOTUM IUCKYCCUI M JUAJIOTOBbIE TEXHOJIOTHH;

TEXHOJIOTUS pa3BUBAIOLINX HccienoBarensckux 3anau (TPU3);

3J10pOBbecOeperaroie TeXHOJIOTHH;

TEXHOJIOTUM UHIUBUIYaTbHOIO O0Y4YEHNUS;

TEXHOJIOTUS TPYIIIOBOTO 00y4eHUs;

TEXHOJIOTUM UHTETPUPOBAHHOTO OOYUEHUS;

TEXHOJIOTUS Pa3HOYPOBHEBOI'O OOYUEHHS;

TEXHOJIOTUSI UTPOBOTO O0yUEHUs

TpaJuLMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU

¥ ApYTUe, KOTOPHIC MEaror CYMTACT LEeIecO00pasHbIM IPUMEHSTE B CBOCH paboTe.
MEXAHM3MbI ®OPMUPOBAHNMA YHUBEPCAJIBHBIX YUEBHBIX JIEMCTBUN
VYHuBepcaibHble yueOHbIE AeHCTBUS POPMUPYIOTCS B paMKax y4eOHBIX NPEIMETOB, B TOM

yuciae u npeamera XUMMUMSA. Mexanusmbl ux (GOpMUpOBaHMS 3aJI0)KEHBl B 4YEThIpEX
MeTanpeMETHBIX IPOTrpaMMax, BKIOUEHHBIX B IPOrPaMMy 00pa30BaTEIbHOTO YUPEKICHUS:

1. IlporpamMma «@opMHpOBaHNE YHUBEPCAIBHBIX YUeOHBIX IEHCTBUIY;

2. IIporpamma «@opmupoBanrne UK T-koMmeTeHTHOCTH 00y4YaromuXcs»;

3. Ilporpamma «OCHOBBI yue€OHO-HCCIIEOBATENBCKON U IPOSKTHOM 1A TEbHOCTI;

4. Ilporpammbl «OCHOBBI CMBICTIOBOTO YTEHHS M padOTa C TEKCTOMY

YcnoBus u cpenactsa popmupoBanus Y'Y Jl: memarornueckoe od1ieHne, yaeOHoe COTpYAHH-
YECTBO, COBMECTHAsl  JE€ATEIbHOCTb, PA3HOBO3PACTHOE  COTPYAHUYECTBO,  IPOEKTHAas
NeSITeNbHOCTh Kak (QopMa COTPYIHHYECTBA, JUCKYCCUH, TPEHUHTH, OOMMN IpHeM
JI0Ka3aTeNbCTBa, pedreKcus.

M3MEHEHUN S, BHECEHHBIE B ABTOPCKVYIO I[TPOTPAMMY

B nienom coneprkanue qaHHoi paboueil mporpaMMbl COOTBETCTBYET aBTOPCKOI porpamme.
OcHOBHOE OTIMYME €€ OT aBTOPCKOI cOCTOUT B cienyromeM: B mporpamme O.C. ["'aGpuens-

Ha TpaKTUYeCKUue pPabOThl CrpYyIIUPOBAHBI B OJIOKM — XUMHUYECKHE MPAKTUKYMBI, KOTOpHIE
IPOBOJATCS TIOCJIE H3Y4YEHHUs HECKOJbKUX pas3leioB, a B pabouell mporpaMMme 5TH IKe
NpakTU4YecKue paboThl JAIOTCS MOCIEe U3YYCHHsI TEOPETHUECKOro MaTepuaia 1o JaHHOH TeMe.
DTO U3MEHEHHE MTO3BOJISIET:
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v’ Jlydilie 3aKPENUTh TEOPETHYECKHIA MaTepHall Ha IPAKTUKE;

v 0oTpaboTaTh MPAKTHYECKHE YMEHHs W HABBIKM B HEMOCPEJCTBEHHOW CBSI3M C TCOPHEH I10
TEME;

v DKOHOMHTH BPEMS Ha UCKIIFOUCHUH JOTIOJHUTEIHHOTO TIOBTOPEHUS TEOPHH TIEPET PaKTHYe-
CKOM paboToil.

Paznen 2. COAEP)KAHUE ITPOT'PAMMBI
8 kuacce (2 4 B Hepenmo0, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMsl)

BBEJEHHUE (7 yacos)

[Tpenmer xumuu. MeTo bl TO3HAHUS B XUMUU: HAOJIOJICHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE.
HcTouHnKn XUMUYECKOi nH(pOpMaIHHy, ee OTydeHNne, aHAIN3 U IPEACTaBICHUE €0 Pe3yibTa-
TOB.

[ToHsATHE O XUMHUECKOM JIEMEHTE U (POPMax €ro CyIIeCTBOBAHUA: CBOOOIHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenus BeniectB. OTIMUNE XUMHUYECKUX PEAKIUN OT PU3NIECKUX sSBICHUN. Poib

XHUMUH B KU3HH YeJIOBeKa. XeMOpUIus u XxeMopoOus.

KpaTkue cBeneHus U3 UCTOpUM BOZHUKHOBEHUS U pa3BUTHsI XUMUU. POsb OTE€UeCTBEHHBIX
YUEHBIX B CTAHOBJICHUH XMMHUYECKOW Haykun — padoTel M. B. JlomonocoBa, A. M. bytneposa,
.

H. Meunneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX JIEMEHTOB U [P0 UCXOXKACHNE UX Ha3BaHUM.
Xumuueckue Gpopmynsl. Uuaekcel u koapdunmeHTsl. OTHOCUTENbHBIE AaTOMHAS U MOJICKYJISIP-
Has Macchl. [IpoBeneHue pacyeToB MaccOBOM JI0JIM XMMHMUYECKOTO 3JEMEHTAa B BELIECTBE Ha
OCHO-

BE€ ero (popmyIbl.

[Tepuoanueckas cuctema XxuMudeckux neMeHToB /. 1. Menneneesa, ee cTpykrypa: Majsle

u OosbplIve NepUoAbl, Tpymnmbl U noArpymnmnbl. llepuoanueckas cucremMa Kak CIPaBOYHOE
nocobue

JUISI TIOJTY4E€HUS CBEJICHUI O XUMUUYECKUX JIEMEHTAX.

JemoncTpanuu. 1. Mozaenu pa3nudHbIX NPOCTHIX U CIOKHBIX BemecTs. 2. Komueknus crek-
JSTHHOW XUMHUYecKol nocybl. 3. Koekuus MarepraioB U U3 I€IUM U3 HUX Ha OCHOBE alIOMU-
Hus. 4. BzaumozelicTBre MpaMopa ¢ KUCJIOTOM U IOMYTHEHNE U3BECTKOBOM BOJIBI.
JlabopaTopHusble onbIThl. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAJUINYECKUX BEILIECTB U pac-
TBOPOB. 2. CpaBHEHNE CKOPOCTH UCHAPEHUs BOBI, 0/1EKOJIOHA U 3TUJIOBOTO CHUPTA C (PUIBTPO-
BaJIbHOUM Oymaru.

IIpakTnyeckue padorsl. 1. [IpaBuiia TexHUKH 0€30MaCHOCTH NMPHU paboTe B XUMUYECKOM Ka-
ounere. [Ipuemsl oOpareHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU MTPUOOpa-
MHU.

IIpenmeTHBIE pe3yabTaThI 00y4eHHA

VYyamuiics qomKeH 3Hamb.! peAMEThl U3Y4YeHUs €CTeCTBEHHOHAYUHbIX TUCHUIUIMH, B TOM YU
c-

ne xumum; xumuueckue cumBodiel: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
UX Ha3BaHUS U MIPOU3HOIICHHUE.

VYyamuiics 10KeH yMemsb:

v’ HCIOJIB30BaTh [IPH XapaKTEPUCTUKE BEHIECTB MOHATHS: «aTOM», «MOJIEKYIIA», «XUMHUUIECKUI
AIIEMEHT», «<XUMUYECKUI 3HAK, WK CUMBOII», «BELIECTBOY», IIPOCTOE BEIIECTBOY, «CI0KHOE
BEIIIECTBOY», «CBOMCTBA BEUIECTBY», «XUMHUECKHUE SIBICHUSY, «(PU3NUECKUE SBICHUNY, «KOIPPH-
LUEHTBI», «MHJIEKChI», «OTHOCUTEIbHAsI aTOMHAs Macca», «OTHOCUTENIbHAs MOJIEKYJIsIpHas
Maccay, «MaccoBasi J10JIsl JIEMEHTAY;

v o0Opamiarscs ¢ 1abopaTopHBIM 000PYI0BaHHEM M HArpeBaTeIbHBIMU IIPHOOPAMU B COOTBET-
CTBHH C TIPAaBUJIAMHU TEXHUKH O€3011aCHOCTH;



v\ BBIIOJHATH TNPOCTEHIIME NpUeMbl paboTBl ¢  JabOpaTOpHBIM 000 PYAOBAHHEM:
1a60paTOPHBIM

ITaTUBOM; CIIUPTOBKOI;

v KIaccH(UIMPOBATh BEMIECTBA 10 COCTABY Ha MPOCTHIE U CIIOKHBIE;

v/ pasnuyath: TeJa U BEIIECTBA; XUMUIECKHUI IIEMEHT U IIPOCTOE BEIECTBO;

v’ ONHUCHIBaTh: (POPMBI CYLIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, TPOCTHIE
BEIIIECTBA, CIIOKHBIE BElecTBa); Tabnuunyo Gpopmy Ileproanueckoit cHCTEMbI XUMUYECKUX
3JIEMEHTOB; IIoJIo’KeHue 2neMeHTa B Tabnuue JI. Y, MenaeneeBa, uCronp3ys MO HATHUS «I1e-
PO, «TPYIIay, «TJaBHasl MOATPYIIay, «[1000YHas MOATPYIINay; CBOICTBA BEIIECTB (TBEp-
JIBIX, KHUIAKUX, Ta3000pa3HbBIX);

v’ OOBSICHATH CYIIHOCTh XUMHUYECCKHUX SIBJICHUH (C TOYKH 3PEHUsI AaTOMHO-MOJICKYIISIPHOTO yue-
HUS1) U UX PUHIUIHAIBHOE OTJIMYUE OT (PU3NYECKUX SBIICHUI;

v/ XapaKkTepu30BaTh: OCHOBHbBIE METO/IbI H3YUYECHHUS €CTECTBEHHBIX JUCIUILITUH (HA0I0ICHHE,
9KCIIEPUMEHT, MOJICTMPOBAHUE); BELIECTBO [0 €r0 XUMUUECKON (hOpMyJie COTIIACHO MIIaHY:
KayeCTBEHHBIN COCTaB, TUII BEILIECTBA (IPOCTOE WJIN CIIOXKHOE), KOJMYECTBEHHBIN COCTaB,
OTHOCHUTEIIbHAsI MOJIEKYJISIpHAsI Macca, COOTHOIIIEHHE MacC AJIEMEHTOB B BEIIECTBE, MACCO-

BbIC JIOJIU DJIEMEHTOB B BEIIECTBE (17151 CIIOKHBIX BEIIECTB); POJIb XUMUH (TTOJIOKUTEIBHYIO 1
OTPULIATENIbHYIO) B )KU3HU YeIIOBEKa, apr'yMEHTHPOBATh CBOE OTHOILIEHUE K ATOU Ipobiieme;

v’ BBIYKMCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA K MACCOBYIO JIOJIIO XUMUYE-
CKOT'O 2JIEMEHTa B COSAMHECHMUSIX;

v IIPOBOJAUTH HAOIIIOICHHUS CBOWCTB BEIIECTB U SBJICHHUI, TPOUCXOIAIIKMX C BEIIECTBAMH;

v’ co0MroaTh MpaBuiia TEXHUKH 6€30IIaCHOCTH P MPOBEICHUH HAOJIIOICHUH 1 1abopaTop-
HBIX OTIBITOB.

MeTal’lpe[[MeTHbIe pPe3yabTaThbl OﬁyquI/Iﬂ

Yyamuiics 10KeH yMemb:

v’ OmpeNeNsTh IPOOIIEMBI, T. €. YCTAHABIMBATH HECOOTBETCTBUE MEXKIY KEIAEMBIM H JIEHCTBH-
TEJIbHBIM;

v/ COCTaBJIATH CJIOXKHBIN TIJTaH TEKCTA;

v’ BIaJeTh TAKAM BHOM H3JI0KEHHUS TEKCTa, KaK MOBECTBOBAHHE,

v’ 1I0Jl pyKOBOJICTBOM YUHTEJISI IIPOBOIUTE HEMIOCPEICTBEHHOE HAOIIOIEHHE;

v T0J pyKOBOJCTBOM yUYHTENSE OGOPMIISITH OTUET, BKIFOYAIOIIHI OMUCAHNE HAOIIOICHHS, €r0
pe3yNbTaToB, BHIBOJIOB;

v’ HCIONIB30BaTh TAKOW BUJI MBICIICHHOTO (M/1€aTbHOT0) MOJIEIUPO BaHHs, KaK 3HAKOBOE MOJIC-
JUpOBaHuE (Ha MpUMepe 3HAKOB XMMHUYECKUX 3JIEMEHTOB, XMMUUYECKUX (OopMyn);

v/ HCIONIB30BaTh TAKOW BUJI MATEPUATIBLHOTO (TIPEIMETHOT0) MOJIETTUPOBAHUS, KaK (PH3UUECKOE
MoOJIeJIMpOBaHuE (Ha IpUMEpE MOJEIINPOBAHUS aTOMOB U MOJIEKYII);

MOJTy4aTh XMMUYECKY0 HH(POPMALIMIO U3 Pa3IMUHBIX HCTOYHUKOB;

ornpeAesnsaTh OOBEKT U aCMEKT aHaIM3a U CUHTE3a;

OIpeJIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHAJIM3a U CUHTE3a;
OCYILIECTBIISATh KaYECTBEHHOE M KOJIMYECTBEHHOE OMMCaHNE KOMIIOHEHTOB 00BEKTa;
OIpeJIeNIATh OTHOLIEHUS 00BEKTa C IPYTUMHU 00bEKTaMU;

OTIpEeIEIIATh CYIIECTBEHHbIE IPU3HAKU 00BEKTA.

TEMA 1. ATOMbI XUMHNYECKUX 9JIEMEHTOB (10 gacos)

ATOMBI KaK (popMa CyIIeCTBOBaHUS XUMUUYECKUX 371eMeHTOB. OCHOBHBIE CBEJIEHUS O CTpOe-
HUM aTOMOB. /loKa3aTenbcTBa CIOKHOCTH cTpoeHus aroMoB. OnbTel Pesepdopna. [Inanerapras
MoOJIeJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX si7iep: IPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHAS aTOMHAas Macca. B3auMocBa3b
MOHSTUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsl Maccay.

M3MeHeHue ynciia IpoTOHOB B SIpe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.
W3meHeHune ynciaa HEUTPOHOB B siipe aToMa — o0pa3oBaHue H30TonoB. COBpeMEHHOE
OIpEEIICHUE MOHATUS «XUMUYECKUM 371eMEeHT». M30TOMBI KaK pa3HOBUIAHOCTH AaTOMOB OJHOIO
XUMHYECKOT0 JIEMEHTA.

ANANENENE NN



OnekTpoHbl. CTPOEHUE ANMEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB MabIX TIe-
puonoB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema XuMU4eCcKux 311eMeHToB 1. 1. MeHeneeBa u CTpO€HHUE aTOMOB,
buznyecKuil CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa I'PYIIIbI, HOMEpa Mepuoa.
N3MeHeHune yncna 3J1eKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO
3JIeMEeHTa — 00pa30BaHKE MOJIOKUTEIbHBIX U OTPULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aToOMaMU METAJVIOB U HeMeTauIoB. [IpuunHbl U3MEHEHUSI METAIUTMYECKUX U HEMETAJUTN YECKUX
CBOMCTB B nepuoaax u rpynnax. O6pazoBanue OMHapHbIX coequHeHui. [ToHsTue 00 noHHOM
cBsi3u. CxeMbl 00pa3oBaHus HOHHOH CBsI3U. B3anMoeiicTBHE aTOMOB JIEMEHTOB-HEMETAIIIOB
MeXy co00i — o0pa3oBaHKe JBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBasieHTHas Hero-
JSIpHAS. XUMHUYECKast CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIBL.

B3anmopeiicTBie aT0MOB HEMETAIIIOB MEKIy cO00i — oOpa3oBaHre OMHAPHBIX COEIHHE-
HUW HEMETAJUIOB. DIIEKTPOOTpUIIaTesIbHOCTh. KoBaneHnTHas nossipHast cBsizb. [lonarue o Ba-
JICHTHOCTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBaJIEHTHbIE XUMHUecKUe cBsi3u. CocTaBiie-
HUEe popMya OMHAPHBIX COSAMHCHHMIA 10 BAJIGHTHOCTH. Haxok/IeHne BaJIGHTHOCTH 0 (hopmyIie
OMHApPHOTO COCAMHEHHUS.

B3aumoielicTBHE aTOMOB METAJUIOB MEXTY CO00H — 00pa30BaHUE METAJUIMYECKUX KPHUCTAI-
n0B. [ToHsITHE O METAUIMUECKON CBSI3HU.

JdemoncTpaunu. Moiesii aTOMOB XUMUYECKHUX 3JIEMEHTOB. [leproanueckas cucrema XuMu4e-
ckux anemeHToB J[. . MenzeneeBa (paznuyabie GOpMBI).

JlabopaTropHble onbIThl. 3. MoaenupoBaHue NPUHIIUIA ISUCTBUS CKAHUPYIOIIETO0 MUKPOCKO-
na. 4. MI3roToBieHre Mojieneil MoyieKysl OMHApHBIX COeAMHEeHUH. 5. I3roToBnenue Moenu, ui-
JIFOCTPUPYIOLIEH CBOMCTBA METAININYECKOM CBSI3H.

Hpe[lMeTHbIe PE3YyJIbTATHI 06yqum[

Yyamuiics 10KeH yMemb:

v UCIOJB30BATh IIPU XaPAKTEPUCTUKE ATOMOB HOHITHUS: «IIPOTOH, KHEATPOHY, «IIEKTPOH»,
«XUMHUYECKHUH 3JIEMEHT», «MACCOBOE YUCIIO», «U30TOI», «IJIEKTPOHHBIN CIOW», «IHEPTeTHYE-
CKUH YPOBEHBY, «AJIEMEHTHI-METAJIIbDY, «3JIEMEHThI-HEMETAJUIbI»; IPU XapaKTEePUCTUKE BE-
IIECTB NOHATHUS «MOHHASI CBSI3b», «MOHBI», «KOBAJICHTHAs HETIOJISPHAS CBSA3bY», «KOBAJEHTHAs
MOJISIPHAS CBSI3bY, «AJIEKTPOOTPULIATEIIBHOCTDY, «BAIICHTHOCTDY, «METAIUNIMYECKAS CBS3bY;

v ONUCHIBAaTh COCTAB M CTPOEHHME AaTOMOB 3JIEMEHTOB C OPAAKOBEIMEH HOMepamu 1—20 B Ile-
pHUOINYECKOM cucTeMe Xxumudeckux anemeHToB . 1. Menneneesa;

v’ COCTaBJIATH CXEMBI PACIIpeIeIeH s SIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSM B 3JIEKTPOHHOMN
000JI0YKe aTOMOB; CXeMbI 00pa30BaHUsI PA3HBIX TUIIOB XMMHYECKOU CBsI3H (MOHHOM, KOBa-
JICHTHOM, METAJITHYCCKOM ),

V' 00OBACHATH 3aKOHOMEPHOCTU U3MEHEHHUS CBOUCTB XUMHUYECKHMX DJIEMEHTOB (3apsI0B A1ep
aTOMOB, YHMCJIa 3JIEKTPOHOB HA BHEUIHEM AJIEKTPOHHOM CJI0€, YUCIIO 3aAMOIHAEMBIX 3JIEKTPOH-
HBIX CJIOEB, PAINYC aTOMa, SJIEKTPOOTPULIATEIIBHOCTh, METAJUTMYECKUE U HEMETAINTINYECKUE
CBOICTBa) B MepHOAAX U Tpymmax (MIaBHbIX nmoArpynmnax) [lepuoanueckoit cucTeMbl XUMU-
yeckux anemMeHToB [[. . MeHenee Ba ¢ TOUKH 3pEHUsI TEOPUU CTPOEHHUS aTOMa;

v\ CpaBHHBATh CBOMCTBA ATOMOB XMMHYECKHX DJIEMEHTOB, HAXOMAAIIUXCA B OJHOM IEPHOJIE
W

rnaBHou noarpymnmne Ilepuoguueckoii cucteMsl xuMuueckux anemeHToB [l. . Menaeneesa
(3apsI0B siIep aTOMOB, YKCTIa SJIEKTPOHOB HA BHEITHEM DJIEKTPOHHOM CJI0€, YHCIIO 3aIOTHS -
€MBbIX 3JIEKTPOHHBIX CJIOEB, PAJANYC aTOMa, JIEKTPOOTPULIATENbHOCTh, METANINYECKHE U HE-
MeTaJIJINYeCKHUEe CBOICTBA);

v J1aBaTh XapaKTEPUCTUKY XUMHUYECKHMX DIIEMEHTOB I10 MX MOJIOKEHUIO B IlepuouyecKkoi cu-
cTeMe XuMudeckux aeMeHToB [[. 1. MenneneeBa (XuMU4YeCKHid 3HaK, TTOPSIKOBBIM HOMED,
nepuo, rpynna, NoJArpyIna, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOCHHE aToMa — 3apsia A]1-
pa, YUCII0 POTOHOB M HEUTPOHOB B SIAPE, 001II€e YMCIIO AIEKTPOHOB, paclpeiesieHue JJie K-
TPOHOB IO 3JIEKTPOHHBIM CJIOSIM);

v/ OIpeeNATh THIT XUMHUYECKOM CBSI3H 110 (POPMYJIC BEIIECTRA;



v PUBOAUTH IPUMEPHI BEIIECTB C PA3HBIMH THIIAMU XMMHUYECKOU CBSI3H;

v\ XapakTepH30BaTh MEXaHU3MbI 00Pa30BaHUs KOBAICHTHOM CBsI3HM (OOMEHHBIH ), HOHHOU CBsI-
31, METAJUINYECKOM CBSI3H;

v yCTaHaBIMBATh NPUYUHHO-CIIEICTBCHHBIC CBSI3H: COCTAB BEIIECTBA — THUI XUMHUYECKOU CBSI-
31;

v’ cocTaBiATh (HOPMYJIbl OMHAPHBIX COCAMHEHUIA TI0 BAJICHTHOCTH;

v HaxOJWTh BAJEHTHOCTH DIIEMEHTOB 10 (popMysie GHHAPHOTO COETUHEHUSI.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHHs

Yyamuiics 10KeH yMemb:

v (GopMyIHpOBATh THUIIOTE3Y 0 PEHICHUIO TPOOIIEM;

v’ COCTaBJIATH IUIAH BBIOJHCHUS yUeOHOM 3a/1a9H, PEIICHHUS TPOBIIEM TBOPYECKOTO U TIOMCKO-
BOT'0 XapaKTepa, BBIMOJIHEHUS [IPOEKTa COBMECTHO C YUUTETIEM;

v’ COCTaBJIATH TE3MCHI TEKCTA,;

v/ BJaJIETh TAKMM BHJIOM U3JIOKEHUS TEKCTA, KAK OMUCAHME;

v HCIOJIB30BaTh TAKOM BHJI MBICJIEHHOTO (MIE€AITLHOI0) MOICIMPOBAHNS, KaK 3HAKOBOE MOJIE-
JTUpOBaHUE (HA MPUMEPE COCTABIICHUS CXEM 00pa30BaHUsI XUMUYECKOMN CBS3H);

v HCIOJIB30BaTh TAKOM BUJI MaTEPHAIBLHOTO (TIPEIMETHOTO) MOIEIMPOBaHHSI, KK aHAJIOTOBOE
MOJIEJTUPOBAHUE;

v HCIOJIB30BaTh TAKOM BUJI MaTEPHAIBLHOTO (IIPEIMETHOTO) MOIEINPOBaHHS, KaK (HU3MIECKOE
MoOIeJIUpOBaHue (Ha MpUMepe MOICNIC CTPOCHHSI aTOMOB);

v’ ompenenaTh 00bEKTHl CPABHEHHS M ACTIEKT CPABHEHHS OOBEKTOB;

v/ BBINOJIHATH HEMOJIHOE OJHOJMHEWHOE CPABHEHHE;

v/ BBINOJIHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHHE,

v’ BBINOJHATH 13 MOJIHOE OJHOIMHENHOE CPABHEHHE.

TEMA 2. IPOCTBIE BEIHIECTBA (6 uacos)

[Tonoxenue MeTamioB U HeMeTauioB B [leproauyeckoit cuctemMe XMMHUYECKUX 3JIEMEHTOB

. Y. MenneneeBa. Baxxneiiime npocThie BENIECTBA — METAILIHI (JKEI€30, ATFOMUHUHN, KalbIIUN,
MarHui, HaTpuii, kanuif). O6imue gpuzndeckue cBONCTBa MeTaJuI0B. BaxkH eiinne mpocTelie Be-
HIeCTBa-HEMETAIIbI, 00pa30BaHHBIE aTOMaMH KHUCIOpOa, BOJIOpOa, a30Ta, cephl, pocdopa,
yraepoaa. MosnekyIbl IpOoCThIX BELECTB-HEMETAIUIOB — BOJIOPOa, KMCIOpO/a, a30Ta, rajore-
HOB. OTHOCHUTENIbHASI MOJIEKYIISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MTPOCTHIX BE-

[IECTB — AJUIOTPONHs. AJUIOTPONHBIE MOoAU(UKAIK KHcIopoaa, hocdopa, onoBa. Meraminye-
CKH€ U HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIbHOCTD ATOTO MOHSTHSL.
Yucno Asoraapo. Konmnuectso Bemectsa. Monb. MossipHas Macca. MossipHBIi 00beM ra3o-
o0Opa3HbIx BenlecTB. KpaTHble eAMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KH-
JIOMOJIb, MUJUIUMOJISIPHAS. M KUJIOMOJIIPHAsI MacChl BEIIECTBA, MUJUIUMOJISIPHBIA U KUIIOMOJISIp-
HBII 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuetsl ¢ HCTIOIB30BaHUEM MOHITHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHASI MACCA», «MO-
JISIPHBIA 00BEM Ta30B», «IUCITO ABOTAIPOY.

Nemoncrpauuu. [Toxydenue ozona. OOpasiisl 6€10r0 1 Ceporo 0JIoBa, 6eI0ro U KpacCHOTo
docdopa. HekoTopsie MeTalIbl 1 HEMETAJUTBI ¢ KOJTMYECTBOM BetecTBa 1 Mostb. MoJsipHBIA
00BeM ra3000pa3HBIX BEIIECTB.

JlaGopaTopHblie onbIThI. 6. O3HaAKOMIIEHHE C KOJUTEKITHEH MeTauioB. 7. O3HaKOMIICHHE C
KOJUIEKIIMEH HEMETAJIOB.

IIpenmeTHBIE pe3yabTaThI 00y4eHHSA

VYuyamuiicst JOJKEH yMemhb!

v UCIOJB30BaTh IIPU XapaKTEPUCTUKE BELMIECTB MOHATUS: «METAIIIBI», «IIACTUYHOCTEY, «TEll-
JIOTIPOBOJTHOCTBY, «3JIEKTPONPOBOTHOCTDY, «HEMETAILIBI», «aJIJIOTPOIIUS, «aJJIOTPOITHBIE
BUJIOM3MEHEHHSI UITU MOTU(DUKALIUN Y,

v/ ONHUCHIBATH MOJIOKEHUE DIICMEHTOB-METAUIOB M AJICMEHTOB-HeMeTaIIoB B [leproande-
CKOM cHCTeMe XUMHYECKUX 31eMeHTOoB Jl. 1. MeHaeneena;

v KIaccH(UIMPOBATH MPOCTHIE BEIECTBA HA METAJUIB M HEMETAILTBI, 3JIEMCHTHI;



v’ OmpeNeNsTh MPUHAIICKHOCTH HEOPTAHMYECKHUX BEIIECTB K OJHOMY U3 U3yYEHHBIX KIACCOB
—MeETaJuIbl U HEMETAJLIIBL;

v/ JI0Ka3bIBaTh OTHOCHTEIILHOCTD JICJICHHS TIPOCTHIX BEIIECTB Ha METAILIBI M HEMETAILIbI;

v/ XapakTepu30BaTh 00IINE (PHU3UUECKUE CBOWCTBA METAJLIOB,;

v/ yCTaHaBIMBAThH MPUYUHHO-CIICJICTBEHHBIE CBA3H MEX/Y CTPOCHHUEM aTOMA U XMMHYECKOM
CBSI3bI0 B IIPOCTBIX BEILECTBAX — METaJUIaX U HEMETalIax;

v OOBSICHATH MHOrOOOpasMe IMPOCThIX BEHIECTB TAaKUM (PAaKTOPOM, KakK auIOTPOIIHS;
OIMCHIBATh

CBOICTBa BELECTB (Ha IPUMeEPAX MPOCTHIX BELUIECTB — METAJUIOB U HEMETAJUIOB);

v’ cobumoaTh MpaBmiia TEXHUKH O€30MaCHOCTH MPU MPOBEACHNH HAaOII0ACHHH U T1abopato p-
HBIX OIIBITOB;

v’ HCIOJIb30BaTh [PH PEIICHUU PACUCTHBIX 33/1a4 MOHSTHUS: «KOJH YECTBO BEIIECTBAY, «MOJIbY,
«MIOCTOSTHHASA ABOTA/IPO», «MOJIIPHAst Maccay, «MOJISIPHBIA 00BEM ra30B», KHOPMaJbHbIE
YCIIOBUSY;

v NIPOBOJUTH PACUYETHl C WCIOJIb30BAHMEM TOHATHI: «KOJIMYECTBO BEIIECTBA», «MOJIApHAs
Maccay, «<MOJIAPHBIN 00beM ra3oBy, «IIOCTOSIHHAsE ABOTaJlpo».

MeTanpeaMeTHble pe3yabTaTbl 00y4eHuUs!

VYyamuiics nojxeH ymems:

v’ COCTaBJIATh KOHCIICKT TEKCT;

v/ CaMOCTOSITENILHO UCIIONIB30BATh HEMOCPEICTBEHHOE HAOIIOICHHUE;

v caMOCTOSTENIbHO O(OPMIISTH OTYET, BKIFOUYAOIIHIA ONMCaHHE HAGIFOICHHS, €r0 Pe3yIib-
TaTOB, BHIBOJIOB;

v/ BBINOJHATH MOJHOE KOMIUICKCHOE CPABHEHHE; BBIIOIHSITH CPABHCHHE 110 AHAIOTHH.

TEMA 3. COEJMHEHUA XUMHWYECKHUX JIEMEHTOB (15 yacos)

Crenenb okucienus. CpaBHEHHE CTENIEHU OKUCIEHUS U BajleHTHOCTU. OnpezeneHue cre-

IIEHU OKHUCIICHHSI 3JIEMEHTOB B OMHapHBIX coennHeHusx. CocTaBiieHue GpopMys OMHApHBIX CO-
eIMHEHNH, 00Kl crnocod MX Ha3BaHUH.

bunapHble coeiMHEHUs! METAIIJIOB M HEMETAJIOB: OKCHJIBL, XJIOPHIbL, Cynb(u sl u np. Co-
cTaBlieHUE UX GOPMYII.

buHapHbIe COeTUHEHNS] HEMETAJJIOB: OKCH/JIbI, JIETYYHe BOJOPOIHbIE COETMHEHNUS, UX COCTaB

v Ha3BaHus. [IpencraBuTenu OKCUIOB: BOJA, YIVIEKUCIIBIN ra3, HeraueHas u3BecTs. [Ipeacrasu-
TEJH JIETYYUX BOJAOPOJHBIX COEAMHEHUI: XJIOPOBOIOPO U aMMUAK.

OcHoBaHus1, X COCTaB M Ha3BaHUs. PactBopuMmocTs ocHOBaHu# B Boje. [IpencraBurenu
IIeJI0uei: TUJIPOKCHU/IbI HaTpHsl, Kalus U Kanblus. [IoHsTHEe 00 NHAMKATOpaX U KaYeCTBEHHBIX
peaxKusx.

Kucnotsl, ux coctas u Ha3BaHus. Kinaccuduxanus kucnot. [IpeacraBureny KUCIOT: cepHas,
cossiHasd, a3oTHas. [TonsaTue o mkane kucaotHocty (mkana pH). i3MeHeHne okpacku MHIUK a-
TOPOB.

Conu KaKk Ipou3BOAHBIE KUCIOT U OCHOBAHMM, X COCTaB U Ha3BaHUA. PacTBopuMOCTb coseit

B Bojie. [IpencraBurenu coneit: xyopu HaTpus, kapooHat u ¢pocdar kanpuus. AMopdHbIE U
KPUCTAJIJINYECKHE BELECTBA.

MexMoIIeKyIsIpHbIe B3aUMOAECHCTBHS. THIIBI KPUCTAIUINYECKUX PEMIETOK. 3aBUCHMOCTh
CBOICTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PEILIETOK.

Yuctele BemecTBa 1 cMecu. [IpuMepsl )KUIKHUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBolcTBa
YHUCTHIX BelecTB U cMeceil. X coctaB. MaccoBast 1 oObeMHast 10JM KOMIOHEHTa cMecu. Pacue-
ThI, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHSITHSI «I0JIS.

Jemoncrpanuu. O6pasipl OKCHUI0B, KUCIOT, OCHOBAHUH U coneil. MoJenu KpucTauInyecKiX
pelIeToK XJIopuaa HaTpHsl, ainmasa, okcuaa yrieposa (IV). KucnoTHo-1enounble HHIUKATOPHI,
WU3MEHEHNE UX OKPACKH B PA3JIMYHBIX CpellaX. Y HUBEPCAIbHBIM HHIUKATOP U U3 MEHEHUE €TI0
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JlabopaTopHble onbIThI. 8. O3HaKOMIIEHUE C KOJUIEKIIMEW OKCUIOB. 9. O3HaKOMIIEHUE CO
cBoiictBamMu amMuaka. 10. KauectBeHHas peakuus Ha yriaekucisiid ra3. 11. Onpenenenne pH



pPacTBOPOB KHUCIIOTHI, IIEJI04YH U BoAbL. 12. Onpenenerue pH TMMOHHOTO U S6JI0YHOTO COKOB Ha
cpese mioaoB. 13. O3HaKoMIIeHHE ¢ KOJUIEKIIUEH cotieid. 14. O3HaKkOMIIEHHE C KOJUIEKIIMEH
BELIECTB C Pa3HbIM TUIIOM KPUCTAINIMYECKON peleTku. M3rorosienne Moseneil kpucramuinye-
CKHX pemieTok. 15. O3HakoMieHHe ¢ 00pa3ioM TOPHOM TOPOIHI.

IIpakTnyeckue padorsl. 2. Habmo1eHus 3a M3MEHEHUAMHU, IPOUCXOAAIIMMU C ropsIIei
CBEYOH, M UX OINHUCaHue (JoMalIHui skcnepuMenT). 3. [IpuroToBnenue pactBopa caxapa u pac-
4eT €ro MacCOBOM JI0JIM B pacTBOPE.

IIpenmeTHBIE pe3yabTAaTHI 00yYeHHS

Yyamuiics 10KeH yMemb:

v’ HCIOJI30BATh [IPH XapaKTEPUCTUKE BELIECTB MOHSATHUS: «CTEIIEHb OKHCIICHUS», «BaJICHT-
HOCTBY, OKCHJIBD», OCHOBAHUS», «ILEIOUYN», «KAUeCTBEHHAS PEeaKIHs», KUHIUKATOPY, «KHUC-
JIOTBI», «KHCIIOPOJCOACPIKALINE KUCIOThI», «OECKUCIOPOTHBIE KUCIOTBIY, «KUCIOTHAS CPEaay,
«IeJIOYHAs cpefiay, «HEeUTpaabHas cpefay, «ukaita pH», «conmn», «amopdHbIe BelecTBay,
«KPUCTAJNINYECKUE BEIIECTBA», «KKPUCTAIUIMUECKASI pEIIETKA», «MOHHAsI KpUCTANINYeCKas
peleTkay, «aTOMHask KpUCTAIIMYeCcKast pelIeTKa, «MOJIEKYIsipHas KpUCTAJUITMYecKas pe-
HIETKa», «MeTaJNInYecKasi KpUCTAJUIMUECKask PELLIETKA», «CMECHY;

v KIaccH(UIMPOBATh CIIOXKHBIE HEOPIraHMYECKHE BEIIECTBA 10 CO CTaBY Ha OKCHJIbI, OCHOBA-
HUS, KUCJIOTBI U COJIM; OCHOBAHMSI, KUCJIOTHI M COJIA [0 pACTBOPUMOCTHU B BOJIE; KMCIIOTHI 1O
OCHOBHOCTH U COJICP>KaHUIO KUCIIOPOJIa;

v’ OmpeNeNsaTh NPUHAIEKHOCTH HEOPraHWHYECKUX BEIIECTB K OJHOMY U3 U3yYEHHBIX KJIACCOB
(OKcH[BL, TeTy4He BOJAOPOIHBIC COCTUHEHUS, OCHOBAHMSI, KUCIOTHI, COJIHN) IO (popmysie;

v\ ONMCHIBaTH CBOWCTBA OTHENbHBIX IMPEJCTABUTENICH OKCHAOB (HAa MpPUMEpPE BOJIBI,
VIJIEKUCIIOrO Ta3a, HEerameHOW W3BECTH), JIETyYHMX BOJOPOJHBIX COCAMHEHHH (Ha mpumepe
XJIOPOBOAOPOJa U aMMHUaKa), OCHOBaHUH (Ha puMepe THAPOKCUIOB HATpusl, KaJlus U KaJbLIus),
KUCTIOT (Ha IpHUMEpe CEepHOW KHUCIOTHI) M coliel (Ha mpuMepe XJIopuja HaTpus, KapOoHaTa
KabIus,pocdara KambpIus);

v/ OmpeJensTh BAJIEHTHOCTD U CTENEHb OKUCIICHHS SIEMEHTOB B BEIIIECTBAX;

v’ COCTaBJIATH (POPMYJIBI OKCHJIOB, OCHOBAHH, KHCIIOT U COJIEHN MO BAJIEHTHOCTSIM U CTEIIEHSAM
OKHCIICHHSI 3JIEMEHTOB, a TaKXKe 3apsijlaM HOHOB, yKa3aHHBIM B TaOJIHUIIE PaCTBOPUMOCTH

KHCJIOT, OCHOBAHUM U COJICH;

v/ COCTaBJIATh Ha3BaHUsI OKCHJOB, OCHOBAHMUH, KHCIIOT U COJIEH;

v/ CpaBHHBAThH BAJICHTHOCTH M CTEIIEHb OKMCIICHHUS; OKCHIbI, OCHOBAHUSI, KHUCIIOTHI U COJIU O
COCTaBY;

v HCIOJIB30BaTh TAOIMIY PACTBOPUMOCTH JUIS OTIPEIEIICHUS] PACTBOPUMOCTH BEIIECTB;

v/ yCTaHABIHMBATh TE€HETHUYECKYIO CBSI3b MEXKIY OKCHIOM H THAPOKCHIOM H HaoOOpoOT;
IMPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTroMa, XHMHUYECKON CBS3bI0 M THUIIOM
KPUCTAJTIMYECKON PEIETKN XUMUYECKUX COEANHEHN;

v/ XapakTepu30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAIINYECKUE KPUCTAITHIECKUE
PELIETKH; CPENY pacTBOpa C MOMOILBIO IKajbl pH;

v IPUBOAUTH NMPHMEPHI BEIIECTB C Pa3HBIMH THIIAMH KPHCTAUTHUECKON PEIIETKH;

v IPOBOAUTH HAOIFOICHUS 32 CBOMCTBAMHU BEIIECTB U SIBIICHUSMH, TIPOMCXOISIIIUMU C BEIIEC-
TBaMU;

v’ cobumoaTh MpaBmiia TEXHUKH OE30MaCHOCTH MPHU MPOBEICHAN HAOIOACHHUH U OITBITOB;

v’ HCCIenoBath Cpely pacTBoOpa ¢ MOMOIIBI0 HHANKATOPOB,;

v/ 3KCIEPUMEHTAIBHO Pa3IH9aTh KHCIOTHI U MIETOYH, OJIB3YsICh HHINKATOPAMH;

v HCMOJB30BaTh NMPU PEIICHUH PACYETHBIX 3a1a4 MOHSATHSI «MACCOBast IOJISI DJICMEHTA B BEIIle-
CTBE», «MaccoBast 10JIsl pACTBOPEHHOT'O BELIECTBAY, «00BEMHAs 051 ra3000pa3HOro Bellle-
CTBaY;

v’ o0pamarscs ¢ 1abopaTopHbIM 000PYI0BaHHEM U HATPEBATELHBIME TIPUOOPAMH B COOTBET-
CTBUHU C NpaBUIaMH TEXHUKHU 0€30MaCHOCTH;

v’ OIHKCHIBATH XUMHUUYCCKHUIA SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POJHOTO)
A3bIKA U A3bIKA XUMUH;



v/ Jlenath BBIBOJIBI 0 PE3YJIbTATaM MPOBEACHHOTO YKCIIEPUMEHTA,;

v' TOTOBHTH PacTBOPHI C ONPEAEIEHHON MaCCOBOM JI0JIEH PaCTBOPEHHOIO BELIECTBA,;

v IIPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIECTBA.
MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHS

Yyamuiics 10JKeH yMemb:

v’ COCTaBJIATh Ha OCHOBE TEKCTa TabJIUIIBI, B TOM YKCIIE ¢ puMeHenneM cpeacts UKT;

v’ 10I PyKOBOJICTBOM YUYHTEJsI IPOBOAUTD OMIOCPEI0BAHHOE HAOIIOICHHE;

v\ 10J PYKOBOJCTBOM YYHUTENSI OGOPMISTH OTYET, BKJIIOYAMONINIM OMHCAHUE SKCIEPUMEHTA,
€ro pe3yJbTaToB, BEIBOJOB;

v’ OCYIIECTBJISATH HHAYKTUBHOE 0000IIIeHHE (0T AUHUIHOTO JOCTOBEPHOIO K OOIIEMY BEPOSIT-
HOCTHOMY), T. €. OIIpeeNsTh O0IIMEe CYIIEeCTBEHHbIE IPU3HAKH JIBYX U 00Jjiee 0OBEKTOB U
¢duKcupoBaTh uX B (hopMe MOHITUS WU CYKICHHS;

v/ OCYILIECTBJIATH JACAyKTHBHOE 00001IeHHE (TTOABEICHUE SAMHIYHOTO JOCTOBEPHOTO MO 00-
11e€ JOCTOBEPHOE), T. €. AKTYaJIN3UPOBATh MOHATUE WU CYXKAEHHUE, U OTOXKIECTBIIATH C HUM
COOTBETCTBYIOIIME CYILIECTBEHHbIE IPU3HAKU OJTHOTO WK O0siee 00bEKTOB;

v’ ONpeNeNsTh aCleKT KJIacCU(pUKAIIUM;

v/ OCYILIECTBJIATH KIACCH(DHUKAIIHIO;

v/ 3HaTh M UCIOJIB30BAThH Pa3JInYHble POPMBI IPEACTABICHUS KIACCH(DUKAIMH.

TEMA 4. U3MEHEHMUSI, TIPOUCXOISIIUAE C BEIIECTBAMM (15 uacos).

[TonsiTve sABIIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOAIINMH C BEIIECTBOM.

SIBnenus1, cBsI3aHHbIE C U3MEHEHHEM KPUCTANIMYECKOTO CTPOEHUS BEIIECTBA IIPH IMOCTOSH-
HOM €ro cocrase, — (uznueckue spaeHus. Ou3nyeckue sBIeHUs B XUMUU: TUCTUIUIALUSA, KpU-
CTaJUIM3alusl, BRIIAPUBAaHUE U BO3TOHKA BEUIECTB, (PMIIBTPOBAHKE U IIEHTPU(YTH pOBAHUE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHEM COCTABA BEIIECTBA, — XUMHUYECKUE peakuuu. [Ipusnaku

U YCJIOBHUSI IPOTEKAHUSI XUMUUECKUX PeaKLuil. BoieneHnue TenaoTel U cBeTa — PEaKIUK rope-
Hus. [loHsTue 06 3K30- ¥ HIHIOTEPMHUUYECKUX PEAKLIUAX.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMHUECKHUE YpaBHEHUS. 3HaUYCHUE UHIEKCOB U KO-
spdurmentoB. CocTaBieHne YpaBHEHUI XUMHUECKUX PeaKLn.

Pacuetsl o xumMuueckuM ypaBHeHUsAM. Perienne 3a1a4 Ha HaX0X/I€HUE KOJIMYECTBA, MAaCChI
WM 00beMa IPOAYKTa PEAKIMH 110 KOJIUYECTBY, Macce Uil 00beMy UCXOAHOr0 BemecTBa. Pac-
YEThI C UCIIOJIB30BAHUEM MOHSTHS «JI0JIs1», KOTJa HCXOIHOE BEIIECTBO JaHO B BUJIE PacTBOPA

C 3a/IaHHOM MAacCOBOM J10JI€M PACTBOPEHHOT'O BEIIECTBA TN COACPIKUT ONPEICITCHHYIO JOJIIO
IpUMecen.

Peaknnn paznoxenus. [IpencraBinenue o CKOpOCTH XMMUYECKUX peakiuil. Katanu3aropsl.
®epmenTsl. Peakiun coenunenus. Katanutuyeckre u HeKaTalUTHYECKHUE peakuu, o0paTu-
Mble U HeoOpaTuMble peakiuu. Peakiuu 3amenienus. Pag akTHBHOCTH METaIIJIOB, €r0 UCIIOJIb-
30BaHUE JJI IPOTHO3UPOBAHMS BO3MOKHOCTH ITPOTEKAHUS PEAKIUI MEKIY METAJIJIaMHU U KHC-
JI0OTaMU, peaklIMi BHITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTMMU METallJIlaMu.
Peakumu oomena. Peakuinu HelTpanu3anuu. Y cI0BUs MPOTEKAHUS peakiiii oOMeHa B pacTBO-
pax 10 KOHIa.

THUIBI XMMUUECKHX pEaKLUi Ha IPUMEPE CBOMCTB BOJIbI. Peakiyst pa3inoKeHuss — 3JIEKTPOIIU3
BO/IbI. Peakiiuu coeiMHeHNUs: — B3aUMOJICHCTBUE BOJIbI C OKCHJIaMU METAJIJIOB U HEMETAJIIIOB.
VYcnoBue B3aMMOAENCTBYSI OKCHIOB METAJUIOB M HEMETAJIOB € BOJOW. [ToHsTHE «THAPOKCHIBD.
Peakuuu 3amenieHnss — B3auMOIEHCTBHE BOJIBI C MeTa/llaMu. Peakiiuu oOMeHa — ruapoIin3 Be-
IECTB.

Jemoncrpanuu. [Ipumeps! pusndeckux sBIeHUI: a) Iu1aBieHue napaguHa; 6) BO3roHka oaa
W OEH30MHOM KUCIIOTHI; B) pAaCTBOPEHUE OKpAILIEHHBIX COJIeH; I') muddy3us AyHMIHUCTHIX Be-
IIECTB C TOpsIel JaMIIOYKH HakanuBaHus. [Ipumepsl XUMHUYECKUX SBJIEHUI: a) TOPEHHE
Mmarnus, pocdopa; 6) B3auMo1eHCTBHE COISTHON KUCIOTHI ¢ MPaMOPOM HJIM MEJIOM; B) MOJTY-
yenue ruapokcuaa meau (II); r) pactBopeHue Moy4eHHOTO THAPOKCH A B KUCIOTaX; 1) B3au-
MozelcTBue okcuaa meau (II) ¢ cepHo KMCIIOTON NIPU HarpPEBAHUH; €) Pa3I0KEHUE IIEpMaH-
raHara KaJlus; 5k) pa3joXkeHHe IepoKCcHIa BOAOPOAA ¢ IOMOLIbIO TMOKCH]Ia MapraHiia U KaTaja-



3Bl KapTo(enst WM MOPKOBH; 3) B3aUMOJCHCTBHE Pa30aBICHHBIX KUCIOT C METaJJIaMHU.
JlaGopatopHbie onbIThl. 16. [IpokaniBanne Meau B IJIaMEHU CIUPTOBKU. 17. 3aMelieHue me-
1M B pactBope xyopuaa meau (II) xenezom.

IIpakTuyeckune padoThl. 4. AHAINU3 TIOYBHI ¥ BOJBI (JIOMAaITHUM dSKcriepuMenT). 5. [Ipu3naku
XUMHUYECKHUX PEAKLHUM.

IIpenmeTHBIE pe3yabTaTHI 00y4eHHSA

Yyamuiics 10KeH yMemb:

v UCIOJB30BATh IIPU XAPAKTEPUCTUKE BELIECTB MOHATHSA: «IUCTHUILIALMSY, KIIEPETOHKAY,
«KpUCTAJUIM3alMs», «BBIIAPUBaHHE», «PUIBTPOBAHUE», «BO3TOHKA, WM CyOIMMAaIIUs»,
«OTCTaWBAHHEY, IICHTPU(DYTUPOBAHUECY», «XUMHUYECKAS PEAKIUN», «XMMHYECKOE YpaBHCHHEY,
«peaKlUy COCTUHEHUS», «PEaKLUU PA3I0KECHUSD», «PEAKIIMH 0OMEHa», «PeaKlUy 3aMEeLICHU,
«peaKkIuu HEUTpaM3aIny, <«IK30TEPMHUUYECKUE PEAKIUUY», «IHIOTEPMUUYECKUE PEaKLUn»,
«peaKklUy TOPEHHS», «KaTallu3aTopbl», «(PEPMEHTHI», «0OpaTUMbIE PEaKLUn», «HEOOpaTHMBbIe
peakluny, «KATATUTHYECKUE PEaKUUU», «HEKATATUTHYECKUE PEaKUUU», «Psij aKTUBHOCTH
METAJNIOBY, «TUAPOIIHU3Y;

v/ yCTaHaBIMBAThH PUYUHHO-CIIEJCTBEHHBIE CBA3U MKy (PU3MUECKMMH CBOWCTBAMH BEIECTB
U CcI0coO0M pa3/ieieHHs CMecei;

v’ O0OBSICHATH 3aKOH COXPAHEHUS MACChl BELIECTB C TOYKH 3PEHUS ATOMHO-MOJIEKYJIAPHOTO
YUEHHS;

v COCTaBJIATH ypaBHEHHMsS XUMHYECKUX pEaKIMi Ha OCHOBE 3aKOHA COXPAHEHHs MAacChl
BEILIECTB;

v/ ONKCHIBATH PEAKIMHU C IIOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO MIIK POJHOTO) A3BIKA M A3BIKA
XUMUU;

v kiaccu()UIUPOBATH XUMUYECKUE PEAKIIMH 110 YUCITY ¥ COCTABY UCXO/IHBIX BEIIECTB H IPO-
JIYKTOB PEaKIuu; TeII0BOMY 3(pPeKTy; HalpaBICHHUIO MPOTEKaHHs pEeaKlUy; y4aCTHIO KaTa-
JM3aTopa;

v HCIOJIB30BaTh TAOJIHUIY PACTBOPUMOCTH JIJIs ONPEIENIEHHs BOZMOKHOCTH TIPOTEKAHMS PeaK-
Ui oOMeHa; 3JEKTPOXUMHUUECKUN Psii HallpsDKEHUH (aKTUBHOCTH) METAJUIOB IS OMpesie-
JIEHUSI BO3MOKHOCTHU IIPOTEKAHUS PEAKIUNA MEXKIY METAJIIaMi M BOJHBIMU PACTBOPAMH KHUC-

JIOT ¥ COJIEH;

v' HabmoaaTh W OIKMCHIBATH TPHU3HAKK W YCIOBHSA TEUCHUS XMMHUYECKUX PEaKIUid, JeJaTh
BBIBOJIbl HA OCHOBAaHUY aHAIM3a HAOIIOACHUI 32 SKCIIEPUMEHTOM;

v' IPOBOJUTH PacY€eTHI M0 XUMUIECKHM YPABHEHHUSIM HA HAXOXKJICHUE KOJMYECTBA, MACChI HITH
o0bemMa MpoAyKTa peakIMK 10 KOJINYECTBY, Macce WK 00bEMY MCXO/IHOTO BEIIECTBA; C UC-
MOJIb30BAaHUEM MOHATHUSA «10J5», KOTJa UICXOJHOE BEIIECTBO JaHO B BUJIE PAcTBOpa C 3a-

JTAaHHOM MacCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA WIIM COJICPHKHUT OMPENAECIEHHYIO 10O
IpUMecen.

MeTanpeaMeTHbie pe3yabTaTbl 00y4YeHuUs:

VYyamuiics 10KeH yMemsb:

v COCTaBJIATH Ha OCHOBE TEKCTA CXEMBI, B TOM YHCIIE ¢ IpuMeHeHreM cpeactB UKT;

v\ caMOCTOSTENbHO O(GOPMIIATH OTYET, BKJIIOYAIOIINIA OIMMCAHWE OKCIIEPUMEHTa, €ro
PE3yNbTaTOB,BBIBOJIOB;

v HCMOJIB30BaTh TAKOW BUJI MBICJIEHHOTO (MIEATLHOT0) MOICTUPOBAHNS, KaK 3HAKOBOE MOJIE-
JTUpOBaHUE (Ha MpUMepe YPaBHEHUN XUMUYECKUX PEaKIIHi);

v paznu4ath 00BbEM U COJEPIKaHUE TOHSTHIA;

v pasiaMyaTth POJOBOE M BUIOBOE MIOHSTHS;

v OCYHIECTBJISATEH POJOBHIOBOE OTPEIETICHHIE TIOHSTHA.

TEMA 5. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB JJIEKTPOJINTOB

(15 gacos)

PacTBopenue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpucTayuIoruapa-

tax. PactBopumocTb. KpuBbie pacTBOpUMOCTH Kak MOJENb 3aBUCHMOCTH PACTBOPUMOCTH
TBEpABIX BEUIECTB OT Temneparypsl. HacelllleHHbIE, HEHACBILIEHHbIE W TMEPECHIICHHBIC
pacTBOpBL. 3HaYEHUE PACTBOPOB JIJIsl IPUPOJIBI U CEJIBCKOIO XO3sIiCTBa.



[TonsiTHE 00 ANIEKTPOIUTUUECKOM TUCCOIIMALINU. DIEKTPOIUTHI M HEAIEKTPOIUTHL. Mexa-

HU3M JIUCCOLMALNN 3JIEKTPOJIUTOB C PA3TUYHBIM XapaKTEpPOM CBs13U. CTENeHb 3JEKTPOIUTHYE-
cKkoif nucconranui. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

OCHOBHBIE TIOJIO)KEHUS TEOPUU ANEKTPOJUTUUYECKOHN arccounanny. IoHHble ypaBHEHUS
peakiuii. Peakiun oOMeHa, uaymue 10 KOHIIA.

Knaccudukanus noHOB U X CBOICTBa.

Kucnotsl, ux xnaccudukanus. J[uccoryanus KUCIOT U KX CBOMCTBA B CBETE TEOPUH DJICK-
TPOJIMTUYECKON ucconanyu. MoJieKyIapHble 1 HOHHBIE YpaBHEHUS peakiuid. B3anmoneii-
CTBUE KHCIOT C METAUIAMU. OJIEKTPOXUMHUYECKUH sl HANpSOKEHUM  METaJUIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIOB. B3auMozeicTBue KUCIOT C OCHOBAaHUAMH —
peakiusi HeWTpanu3anuu. B3aummoneicTBHe KHUCIOT ¢ comsiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMHYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kinaccuukanus. Jucconuanys oCHOBaHUHM U UX CBOMCTBA B CBETE TEO-

pHUU BIIEKTPOIUTUYECKON nuccounannu. Bzanmoaeincterue ocHoBaHui ¢ cossiMu. Mcnonbs3osa-
HUE TaOJIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB OCHOBaHWH. B3anmo-
JIEMCTBHE LIEI0YEH C OKCUAMU HEMETAJIOB.

Conu, ux quccouyanus ¥ CBOMCTBA B CBETE TEOPUU JIEKTPOIUTUYECKON JUCCOLUALIUH.
BzaumopeiicTBue coneli ¢ MeTaiaMu, 0COOEHHOCTH 3TUX peakuuii. BzanmopeiicTBue conelt ¢
cossiMu. Vcnionbp3oBaHue TaOIUIIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
COJICH.

O06o00meHne cBeieHni 00 OKCHIaxX, UX KiIacCu(UKAIMN U CBOWCTBAX.

I'eneTnueckue psiibl MeTaia U HeMeTasuia. ['eHeTuyeckas cBsi3b MKy Kilaccamu Heopra-
HUYECKHUX BELIECTB.

TEMA 6. OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHBIE peakuun (3 yaca)
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OrnpesiesieHre CTETIEHEW OKUCIICHUS IJIs1 DJIEMEHTOB, 00pa3yIOIIMX BEIIeCTBAa Pa3HBIX KJIac-

coB. Peakiiit HOHHOTO 0OMEHA U OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTAaHOBUTEIIb, OKHCJICHHE ¥ BOCCTAHOBJICHHE.

CocraBiieHH€e ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMII METOIOM 3JIEK-
TPOHHOTO OajnaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE OKUCIIHU-
TETbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

JlemoHcTpanum. VcnbiTanre BEMIECTB U UX PACTBOPOB Ha 3IEKTPOINPOBOAHOCTb. 3aBUCHU-

MOCTB JIEKTPOIIPOBOTHOCTH YKCYCHOU KUCJIOTHI OT KOHIIEHTpAIUu. J[BIKEHHE OKpaIlIeHHBIX
HMOHOB B 3JIEKTPUUECKOM M0Je. B3anmoelicTBre IMHKA C CEPOM, COJITHOM KUCIIOTOM, XJIOPUAOM
meau (II). 'openune marnus. BzanmozeiicTBre XJI0pHOH U CEPOBOJOPOIHOM BOJIBI.
JlaGopaTopHsle onbIThI. 18. B3anmoeiicTBie pacTBOPOB XJIOpUAA HATPUS U HUTpaTa cepedpa.
19. ITonydyeHne HEpaCTBOPUMOTO THAPOKCHIA U B3AMMOJICHCTBHE €ro ¢ kuciaoramu. 20. B3a u-
MOJICMCTBHE KUCIIOT C OCHOBaHUAMHU. 21. B3anMoelcTBHE KUCIOT ¢ OKCHJAMH METaJLIOB. 22.
BzanmopeiicTBre kucIOT ¢ MeTaiamMi. 23. B3anmoelicTBre KHCIOT ¢ consiMu. 24. Banmoeii-
CTBHE IIIeJIOUEH ¢ KHuciaoTaMH. 25. B3aumoaeicTBue 1ie049ei ¢ OKC HAaMi HEMETAIIIOB. 26.
BsaumopaeiictBue menoueit ¢ consimu. 27. IloryueHue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHHUM.
28. B3auMojeicTBHE OCHOBHBIX OKCHAOB ¢ KuclIoTamu. 29. BzaumonacicTBHE OCHOBHBIX
okcugoB ¢ Bogou. 30. BsamMomelCTBHE KHCIOTHBIX OKCHAOB CO miejgodamu. 31.
BsaumonelicTBue KUCIOTHBIX OKCUIOB ¢ BOOOH. 32. B3aumonelcTBHUe colell ¢ KUCIOTaMHU. 33.
BzauMmoneiictBue coneil ¢ menoyamMu. 34. BsamMmonelcTBue colled ¢ COJIIMH.  35.
BzaumopeincTBue paCTBOPOB COJIEN C METAJIIaMU.

IIpakTuyeckue padorsl. 6. Penenne skcriepuMeHTaIbHBIX 3a7a4.

HpeleeTm)le PE3YJIbTATHI Oﬁy‘[eHl/lfl

Yyamumiics 10KEH yMemb:

v\ HCHOJNB30BaTh IPH XapakTEPUCTUKE MPEBPAIIEHUM BEIIECTB IOHATHS. «PacTBOPY,
«OQIEKTPONIUTUYECKAsT  JUCCOLMAUS»,  <OJEKTPOJIUTB»,  «HEIJICKTPOJIUTHI»,  «CTENEHb



JUCCOLIUAIINNY, «CHIIBHBIE JIIEKTPOJIUTHIY, «CIA0ble AIEKTPOJIUTHI), «KATHOHBD), «aHHOHBI,
«KHUCIIOTBI», «OCHOBAHHUS», «COJNM», «UOHHBIE PpEAKLUU», «HECOIe00pa3yIolue OKCHUIIbI,
«cose00pa3yromue OKCUIbDY, «OCHOBHBIE OKCHJIBI», «KHCJIOTHBIE OKCHUIIBI», «CPEIHHE COJIN,
«KHUCJBIE COJIN», KOCHOBHBIE COJIN», «T€HETUUYECKUN DAY, «OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
pEeaKLMMNY, «OKUCIHUTEIbY, «BOCCTAHOBUTEIbY, K\OKUCIEHUEY, BOCCTAHOBJICHUEY;

v ONUCHIBAaTh PaCTBOPEHHUE KaK (PU3NKO-XUMHUIECKHI TPOIIECC;

v\ WUIIOCTPUPOBATh IPUMEPAMH  OCHOBHBIE IOJOKEHHMS TEOPUH  DIEKTPOIUTUYECKOM
JTUCCOLMAIIMU; TeHETUYECKYI0 B3aMMOCBS3b MEXKAY BelleCcTBaMH (IPOCTOE BEIIECTBO — OKCH]L
— TUAPOKCUT — COJIb);

v XapakTepu30BaTh OOIINE XUMHIECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/IOB, KHC-
JIOT, OCHOBAHHUI U COJIEH € MO3ULUKA TEOPUHU BIEKTPOIUTUUECKON AUCCOMALNH; CYIIIHOCTh
3JIEKTPOJIMTUYECKON JUCCOLMAIIMU BEUIECTB C KOBAJEHTHOM MOJSPHOM U HIOHHON XUMHYE-

CKOM CBSI3bI0; CYITHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUA;

v [PUBOAUTH MPHUMEPHI PEAKIIUIA, TTOITBEPXKIAFOMIMX XUMHUIECKUE CBOMCTBA KUCIOTHBIX U OC-
HOBHBIX OKCHJIOB, KCJIOT, OCHOBaHUH U COJIEH; CYIIECTBOBAaHUE B3aUMOCBSI3H MEXKIY OC-
HOBHBIMU KJIACCAMU HEOPTraHUYECKHUX BEILECTB;

v\ kinaccu)UIUPOBAaTh XHMMHYECKHE pPEAKIMU [0 «HU3MEHEHHIO CTEIEeHEd OKUCIEHUS
3JIEMEHTOB, 00Pa3yIOLIUX pearupyoilrue BeecTBay;

v/ COCTaBJIATH YPABHEHUS DIICKTPOIUTHIECKOM JUCCOIMALUM KUCIIOT, OCHOBAHHH U COJIEH;
MOJIEKYJIIPHBIE, OJIHbIE U COKPALIEHHbIE HOHHBIE YPABHEHUSI PEaKIUil C yYACTUEM IIEKTPO-
JIUTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM, UCTIOIB3YS METO/I dJICK-
TPOHHOTO OanaHca; ypaBHEHUS PEaKIUuil, COOTBETCTBYIOIIMX MOCIEA0BATEIHHOCTH («IIeT0Y-
Ke») MPEeBpaIllCeHU HEOPTaHUUECKUX BEIIECTB PAa3JINYHbIX KJIACCOB;

v/ OIpeeNATh OKHCIIUTENb M BOCCTAHOBHUTEND, OKUCIEHUE U BOCCTAHOBJICHUE B OKHUCIHTEIh-
HO-BOCCTAaHOBHUTEJIbHBIX PEAKITUSX;

v yCTaHaBIMBAaTh NPUYMHHO-CJIEICTBECHHBIC CBS3H: KJIACC BELIECTBA — XUMHYECKHE CBOMCTBA
BEIECTBA; HAOIIOAATh U ONMUCHIBATh PEAKLIUU MEXY JEKTPOIUTAMU C TIOMOIIbIO €CTECTBEH -
HOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

v IPOBOJUTH OIBITHI, OATBEPKIAIONINE XMMUUYECKUE CBOMCTBA OCHOBHEIX KJIACCOB HEOpra-
HUYECKHUX BELIECTB.

v obpamarscs ¢ 1a00paTopHEIM 000PYIOBAHUEM M HarpeBaTellh HBIMH IIPHUOOPAaMK B COOTBET-
CTBUU C MPaBUJIAMH TEXHUKHU 0€30MaCHOCTH;

v HabI01aTh 33 CBOWCTBAMHU BELIECTB U SBJICHUAMH, IIPOMCXOIAIIMMU C BELIECTBAMM;

v ONUCHIBaTh XUMHYECKHUI IKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POIHOIO)
SI3bIKA U SI3bIKA XUMHUH;

v’ JlenaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEJAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHuUs:

VYyamuiics 10JKEH yMemb!

JienaTh MOMETKH, BBIMUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJISITh IOKJIAJ;

COCTaBJISITh HA OCHOBE TEKCTa IrpaduKH, B TOM YHUCIe ¢ mpuMeHeHuem cpenacts UKT;
BIIAJIETh TAKUM BUIOM H3JIOKEHHUS TEKCTA, KaK PacCyKJIeHHUE;

MCIOJIb30BaTh TaKOH BHJI MBICTIEHHOTO (MI€aTbHOT0) MOJICTUPO BaHMS, KaK 3HAKOBOE MOJIe-
JTUpOBaHUE (Ha MpUMEpe YPAaBHEHHH peaKIuil JUCCOIUAIINH, NOHHBIX YPaBHEHUHN PEaKIni,
MOJTypeaKIUii OKUCIICHUS-BOCCTAHOBIICHHUS );

v pa3iaM9aTh KOMIOHEHTHI JOKA3aTeNIbCTBA (TE3UC, apTYMEHTHI U (OPMY I0KA3aTEIbCTBA);

v OCYHIECTBJIATH MPSIMOE HHIYKTHBHOE JI0Ka3aTEIbCTBO;

v’ OmlpeeNsaTh, HCXO/I U3 y4eOHOM 3a1a49r, HEOOXOAUMOCTh HEMIOCPEICTBEHHOTO UITH OTIOCPE-
JIOBAaHHOT'O HAOIIOICHUS;

v’ caMoCTOSTENFHO (POPMHUPOBATE MPOTPAMMY IKCIICPHMEHTA.

PesepBHOe Bpemsi — | u.

A NENENE NN



JJUYHOCTHBIE PE3YJBbTATHI O YYEHUSA

VYyamuiics JonKeH:

v\ 3Hamb U MOHUMamb: OCHOBHbIE HCTOPHYECKUE COOBITHS, CBA3aHHBIE C PA3BUTHEM XHUMUHU
¥ 00IIEeCTBA; JOCTHKEHUS B 00JIACTU XUMHUHU U KYJIbTYPHBIC TPAIUIIUU (B YACTHOCTH, HAYIHBIE
TPaAMIIIN) CBOCH CTpaHbI; OOIIIEMUPOBBIC JOCTHKECHHSI B 00JIaCTH XUMHH; OCHOBBI 3JTOPOBOTO
00pa3a >KU3HU; IpaBujia MOBEICHUS B UYpE3BbIUANHBIX CUTYAIUsX, CBA3aHHBIX C BO3/ICHCTBUEM
Pa3IMYHBIX BEIIECTB; COIMAILHYIO 3HAYMMOCTh U COJIepKaHue podeccuii, CBA3aHHBIX C XH-
MUEH; OCHOBHBIC ITpaBa U 00SI3aHHOCTHU TPakIaHWHA (B TOM YMCJIE y4allle rocs), CBSI3aHHBIE C
JUYHOCTHBIM, TPO(PECCHOHATILHBIM U )KM3HEHHBIM CaMOOIIPECIICHUEM;

v\ UCMbIMbl8aMb. 4yBCTBO T'OPAOCTH 3a POCCUHCKYK XMMHYECKYI) HAyKy U YBaKEHHE K
HCTOPHH €€ Pa3BUTHS; YBAXKCHUE U MIPUHSITHE TOCTHKECHUN XUMHUH B MUPE; YBOKCHHUE K OKpYXkKa-
IOIIUM (YYalUMCS, YYUTEIISAM, POJIUTEIISIM U Jp.) — YMETh CIIYIIaTh U CJbIIIATh HapTHEPa,
MIPU3HABaTh MPABO KaKI0r0 Ha COOCTBEHHOE MHEHHUE M PUHUMATh PEIIECHUS C y4E€TOM T10-
3UIUN BCEX YYACTHUKOB; CAMOYBAKEHUE U SMOIIMOHAIBHO-TIOJI0KUTEIbHOE OTHOIICHHE K

cebe;

v\ fpu3Hasamb:. TIIEHHOCTh 3JI0POBbs (CBOEro W JPYrMX JIOJEH); HEOOXOIUMOCTh
CaMOBBIPAKEHHUSI, CAMOPEATM3AIIMU, COITUAIIBHOTO MPU3HAHUS;

v\ 0CO3Hagamb. TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTENHLHBIM IOCTYIIKAM |
JEUCTBUSIM, TPUHSTHIO OTBETCTBEHHOCTH 32 MX PE3YJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCT)
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO MO3UIUIO M KPUTUYHO OTHOCUTHCS K CBOMM I10 CTYIKaM;
v\ [posiensmb. 100pOKENATENBHOCTD, JOBEPHE U BHUMATEILHOCTh K JIFOASAM, FOTOBHOCTh K
COTPYIHUYECTBY U JIpY»xK0Oe, 0Ka3aHUIO MOMOIIY HYXAIOIIUMCS B HEH; yCTOINYMBBIN MTO3HABA-
TEJIbHBIN HHTEPEC, MHUILIMATUBY U JIIOOO3HATEIHFHOCTh B U3YUEHUH MHUPA BEIIECTB U PEAKIIHIA;
[EJICYCTPEMIICHHOCTh M HACTOMYMBOCTH B IOCTIKEHUU IIeJIel, TOTOBHOCTD K MPEOI0JICHUIO
TPYIAHOCTEH; yOSKIEHHOCTh B BO3MOXXHOCTH TIO3HAHHMSI IPUPOIBI, HEOOXOIUMOCTH pa3yM-

HOT'O MCIIOJIb30BAHMSI TOCTHKEHUI HAYKU U TEXHOJOTUH ISl pa3BUTHS 00IIEeCTBa;

v\ yMemhb: yCTaHaBJIMBATh CBA3b MEKIY LEIbI0 N3yIEHHs XUMHUHU U TEM, JUIS Y€ro OHa 0Cy-
HIECTBIISETCS (MOTHBAMHU ); BBITIOJIHATH MPOTHOCTUYECKYIO CAMOOIIEHKY, PETYIUPYIONTYIO aK-
THUBHOCTb JIMYHOCTH Ha 3TAlle €€ BKIIOUCHUS B HOBBIN B ACATEIHLHOCTH, CBSI3aHHBIN C

HaYaJIOM M3y4YeHHUs HOBOTO yU4eOHOTO MPEeIMETa — XHUMHH; BBITIOJHATH KOPPUTHPYIOIIYIO Cca-
MOOIICHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YUYEHHUsI XUMHUU U BHECEHUH He-
00XOAMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTaNaM U Crioco0aM U3ydeHus: Kypca XUMHH;
CTPOUTH JKU3HEHHBIE U MPO(ecCHOHANBHBIE MIJIaHbI C YY€TOM KOHKPETHBIX COIIMANIBHO -
HUCTOPUUYECKUX, TOJIUTUUECKUX U SKOHOMUYECKUX YCJIOBUI; OCO3HABATH COOCTBEHHBIC 11€H-
HOCTH M X COOTBETCTBUE IPUHUMAEMBIM B )KM3HU PEIICHUSIM; BECTU JUAJIOT HA OCHOBE
PaBHOIPABHBIX OTHOIICHUI M B3aUMHOTO YBa)KEHUS; BBIJICTSATh HPABCTBEHHBIN aCIIEKT I0-
BEJICHHS K1 COOTHOCHUTD MOCTYIKU (CBOU U APYTUX JFOJEH) U COOBITHSI C TPUHATHIMH 3TH -
YECKMMH HOPMaMU; B TpeJierax CBOUX BO3MOXKHOCTEH MPOTUBOAECHCTBOBATh JECHCTBUSM U
BIUSHUSM, MIPEACTABISIONIUM YIPO3Y KU3HH, 3I0POBBIO U O€30MaCHOCTH JTMYHOCTH U 00I11e-
CTBa.

COJAEPKAHUE ITPOI'PAMMBI
9 kaacc (2 4 B HezIeM0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMsl)

IToBTOpPeHHEe OCHOBHBIX BONPOCOB Kypca xumun 8 kiacca (3 ygaca)

Tema 1. OBILIASA XAPAKTEPUCTUKA XUMNUYECKHUX 9JIEMEHTOB U

XUMHUYECKUX PEAKHHﬁ. IIEPI/IOIII/I‘IECKI/Iﬁ 3AKOH U NIEPUO/IMYECKAA
CUCTEMA XUMHNUYECKUX 2JIEMEHTOB A.1. MEHJEJIEEBA (12 gacoB)

XapakTepucTUKa 3JIEMEHTA T10 €ro MoJiokeHuto B [lepuoauyeckoil cucteme XUMHUYECKUX
sneMmeHToB JI. 1. MenaeneeBa. CBOWCTBA OKCHIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUHU
BHCKTpOJIHTI/I‘ICCKOfI JAUCCOUAIIN U OKUCJIICHUA-BOCCTAHOBJICHUS.



[ToHsiTHE O IEPEXOIHBIX AMeMEHTax. AMMOTEPHOCTh. [ eHeTHUECKuil ps EPEeXOaHOTO 3JIe-
MEHTA.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema XumMudeckux siuemMeHt os J[. M. Menpene-
eBa. XMMHUYECKas OpraHu3alusl >KUBOM W HEXKUBOW MNPUPOJbI. XHUMHYECKUM COCTaB sijpa,
MaHTUH U 3€MHON KOpbl. XMMHUYECKHE JJIEMEHTHI B KJIETKaX >KMBBIX OPraHU3MOB. Makpo- H
MHUKPODJIEMEHTBI.

O06o001IeHNe CBeIeHNH 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMHUECKUX peakiuii mo
pasIMYHBIM IpPHU3HAKAM: «UHMCIO U COCTAaB pEarupyroulMx M OOpa3yroIIUXCs BELIECTBY,
«reroBoi 3 (deKT», «HampaBIEHUE», «U3MEHEHHE CTENEHEH OKHCICHUS DJIEMEHTOB,
00pa3yIoLIMX pearupyrolye BeIecTBay, «(hasza», «MCIoIb30BaHUE KaTalln3aTopay.

ITonsiTHE O CKOPOCTH XMMHUYECKON peakiuu. DakTopbl, BIMAIOMNE HA CKOPOCTh XUMUYE-

ckux peakuuid. KataimsaTopsl u kaTtanu3. THrHOUTOPHI. AHTHOKCHIAHTHI.

JNemoncrpanuu. Pazmuunsie popmbr Tadbmuis J. 1. MenaeneeBa. Mojien aToMOB JIEMEHTOB
1—3-ro nepronoB. Mozenb cTpoeHMsI 3eMHOTO 11apa (IoNepeyHblil pa3pes). 3aBUCUMOCTb CKO-
POCTH XMMHUYECKOH peaklMU OT MPUPOAbI PEarupyroINX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XU-
MUYECKON PEAKIIUHU OT KOHLIEHTPALMK PEarnpyolux BEIECTB. 3aBUCUMOCTb CKOPOCTH X UMU-
YECKOM peakluy OT IUIOIIA I COIPUKOCHOBEHHUS PEATUPYIOLINX BEIIECTB («KUIISALIUI CII0M»).
3aBMCHUMOCTb CKOPOCTH XMMHYECKON PEAaKLMK OT TEMIIEPATYPhI pearu pyroliux BemecTs. I'omo-
TeHHBIN U TeTepOreHHbI KaTtanu3sl. DepMeHTaTUBHBIN Katanu3. MHrubupoBanue.
JlabopaTopHusle onbIThI. 1. [TonyyeHne rupokcuia HMHKA U UCCIEN0BaHUE €TI0 CBONCTB. 2.
MopenupoBanue noctpoenus [lepuoandeckoit cucreMsl XUMUYeCKUX 3i1eMeHToB /1. 1. Menne-
aeeBa. 3. 3ameleHue xKene3oM Meau B pactBope cyibpata meau (11). 4. 3aBucuMOCTh CKOPOCTH
XUMHUYECKON pPEaKIUH OT MPUPOJbl pEarupyrolux BEIIECTB Ha MpPUMEpPE B3aUMOJEHCTBUS
KHCJIOT C METAJUIaMHU. 5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKUU OT KOHLICHTPALuU pearu
pYIOIIMX BEIIECTB HA NPUMEpPE B3aUMOACHCTBHUS IIMHKA C COJIIHOM KHCJIOTOW Pa3IuyHON
KOHLEHTpaL1H.

6. 3aBHCUMOCTbh CKOPOCTH XMMHUYECKON peaKIMU OT IJIOIAJAN COPUKOCHOBEHMSI pearupyromunx
BellecTB. 7. MonenupoBaHue «KUILSIILETro CIos». 8. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaK-
IIUU OT TeMIIepaTyphl pearupyroiux BeecTB Ha MpuMepe B3aumoeiicteus okeuna meau (1) c
pacTBOPOM CEpPHOM KHCIIOTBI PA3IMYHON TeMIleparypsl. 9. PasznokeHne nepokcuja BOIOpoAa €
nomouiblo okcuga Mmapranua (IV) u karamassl. 10. OOHapykeHHE KaTana3bl B HEKOTOPBIX
OUILEBBIX npoaykTax. 11. HMHruGupoBaHue B3aMMOAEHCTBHS KHUCIOT C MeTaulaMU
YPOTPOIIMHOM.

Hpe[[MeTHbIe PE3YyJIbTATHI oﬁyquI/m

VYyamuiics 10KEH yMemb:

v’ HCIOJIB30BATh [PH XapaKTEPUCTUKE MPEBPAILCHHUI BEIIECTB M0 HATUS: «XUMUYECKAS PEaK-
LIS, «PEAKLIUU COSTUHEHMS», «PEaKLIU pa3IokKeHUsN», «PEaKIIUU OOMEHay, «PEeaKIH 3aMe-
LICHUS», «PEAKLIUHA HEUTPAIU3ALHAN», «OK30TEPMUUECKUE PEAKIUNY, «IHAO0TEPMHUUECKHUE pe-
aKIUN», «OOpaTUMbIE pEaKIUI», KHEOOpAaTUMbIE PEAKIIUNY, KOKUCIUTEHEHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN», KTOMOTEHHBIEC PEAKIINHNY, «TE€TEPOTEHHBIE PEAKI[UN», «KaTa-
JUTUYECKHE PEAKLIUN, «HEKATATUTHUECKUE PEAKIIN», «TETUIOBOM 3 (PEeKT XUMUUECKOH pe-
AKIMKN», «CKOPOCTh XUMUYECKON PEAKLINNY, «KATAIN3aTOPY;

v/ XapaKkTepu30BaTh XUMHUYECKHE SIEMEHTHI 1-3-T0 MIepHOJIOB 10 UX MojiokeHuto B [lepuoan-
YECKOM CUCTEME XMMUYECKUX 3IeMEeHTOB /[[.- 1. MenneneeBa: XUMHUYECKHI 3HAK, TOPSIAKO-

BBIIl HOMED, IEPUOJ, IPYyIIIa, MOATPYIIAa, OTHOCUTENIbHAsA aTOMHAsl Macca, CTPOEHHE aTo Ma
(3apsn sapa, YUcIo IPOTOHOB U HEMTPOHOB B sAApe, OOIIEe YHCIIO 3JIEKTPOHOB, pacipe/erie-

HUE JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM, IPOCTOE BELIECTBO, (hOpMyJia, HA3BaHUE U THII
BBICIIIETO OKCHJIA ¥ TUJIPOKCHUJIA, JIETY4ero BOJIOPOTHOTO COSTMHEHUS (11 HEMETAJJIOB));

v/ XapakTepu30BaTh OOIIHE XUMUUECKHE CBOUCTBA aM(pOTEPHBIX OKCHIOB M THIPOKCH/IOB;

v IPUBOAUTH MPHUMEPHI PEAKITUA, TIOITBEPKTAFONIMX XUMHUIECKHE CBOMCTBA aM()OTEPHBIX OK-
CUJIOB U THJIPOKCHJIOB;

v’ J1aBaTh XapaKTEePHCTUKY XMMHUYECKHX PEAKIIUii IO YUCITY U COCTABY MCXOJHBIX BEIIECTB U



MPOIYKTOB PEAKINH; TeIIIOBOMY 3(h(eKTy; HanmpaBIIEHUIO TPOTEKAHUS PEAKITUH; H3MEHEHHIO
CTENEHEN OKUCIICHUS AJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJIHBIX BEIIECTB; YYACTHIO Ka-
TaJIA3aTOPA;

v\ OOBSACHATHP W TPHUBOJWTH IPUMEPHI BJIMAHHA HEKOTOPHIX (akTto poB (Tmpupoma
pearupyroumx

BEILECTB, KOHLIEHTPALKs BEILIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTh CO-
MIPUKOCHOBEHHUS PEAarupyrolrux BEIIECTB) HA CKOPOCTh XUMUYECKUX PEAKIUN;

v Ha0JII01aTh U ONMCHIBATH YPABHEHHUS PEAKIM MEKIY BEIIECTBAMHU C TIOMOIIBIO €CTECTBEH-
HOTO (PYCCKOT'O UJIM POJTHOTO) SI3bIKA U A3BIKA XUMHH;

v IIPOBOJUTH OIBITHI, TOTBEPXKIAIOIINE XMMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCHIIOB M THJI-
POKCHJIOB; 3aBHCHMOCTh CKOPOCTH XHMHUYECKOH peakiiuy OT Pa3iIndHbIX (aKTOpoB (Tpupoaa
pearupyromux BeueCTB, KOHIEHTpays BEIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaau3aTrop, 1o-
BEPXHOCTh CONMPUKOCHOBEHHUS PEAarupyroluX BEIIECTB).

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHs

Yyamuiics 10KeH yMemb:

v OIpeNeNaTh Uelb y4eOHOM AESTENLHOCTH ¢ TIOMOLIBIO YYUTENS U CAMOCTOATENBHO, HCKATh
CPEIICTBA €€ OCYIIECTBICHHUS, paboTas Mo IUIaHy, CBEPSITh CBOU ACHCTBHUS C LENbIO U IPU
HEOOXOIUMOCTH UCTIPABIISATH OMTUOKH C IIOMOIIBIO YUUTEIIS U CAMOCTOSTEIILHO;

v’ COCTaBJIATH AHHOTAIIMIO TEKCTA,

v/ co3gaBaTh MOJEAM C BBIIEJIEHHMEM CYIIECTBEHHBIX  XapaKTEPUCTHK OOBEKTAa |
MIPEICTABICHUEM

UX B IPOCTPAHCTBEHHO-TPapUUECKON MIIN 3HAKOBO-CHMBOJIMYECKON (POpME;

v’ ompenenaTh BUJIbI KIaCCH(PUKAIMU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

v OCYMIECTBJIATH MPIMOE JEAYKTHBHOE JOKA3ATENLCTBO.

TEMA 1. METAJLJIBI (19 gacoB)

ITonoxenue MmeraiuioB B llepuoanyeckoi cucreme xumuueckux 3iueMeHToB J[. . Mennenee-

Ba. MeTtayinueckasi KpUCTANIMUECKas pelieTka U MeTaJuInuecKasi XuMudeckas cBsizb. O0rmiue
busnueckue cBoiictBa MeTaioB. CIiaBbl, X CBOMCTBA U 3HaYeHHE. XUMUYECKHE CBOWCTBA Me-
TaJUIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX TOJIOKECHHS B DIEKTPOXUMUUYECKOM PSITY
HanpspkeHui MetaiuioB. Koppo3us MeTtamioB u ciocoObl 00pbObI ¢ Heil. MeTaisl B IPUPOIE.
O611me crnocoObl UX MOJYYEHHUS.

OO0uasi XxapakTepuCTHKA IIEJOYHbIX MeTaJLI0B. MeTauel B ipupoze. OOmue crnoco-

01 ux nonyuenus. Ctpoenue atoMoB. lllenounbie MeTamIbl — MpPOCThIE BeliecTBa. BaxHeitmue
COCIMHEHUS MICTIOYHBIX METANIOB — OKCH[bI, TUAPOKCUABI U COJU (XJIOpUJbI, KapOOHATHI,
cynb(haTel, HUTpPaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KamnuiiHbie
ya00peHusl.

OO0masi xapakTepuCcTHKA 3J1eMeHTOB ri1aBHoi moarpynns! II rpynnel. Ctpoenue aro-

MoB. [l]enouHO03eMenbHbIE METaIBI — MPOCTHIE BelecTBA. BakHelne coeTMHEHUS IeI0YHO-
3eMENbHBIX METAIJIOB — OKCHJIbI, THAPOKCUABI M CONH (XJIOpUIBI, KapOOHATBI, HUTPATHI,
cynbdatsl, hochatel), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO35HCTBE.

Amomunmii. CTpoenue atoma, PU3NYecKue 1 XUMUIECKHE CBONCTBA MPOCTOTO BEIIECTBA.
CoennHeHUs aTIOMUHUS — OKCHJT U TUI-POKCU, UX aM(OTepHbIi XapakTep. BaxHeimue coaun
antoMunus. [I[puMeHeHne amoOMIUHUS U €r0 COeTMHEHUI.

Kenezo. Ctpoenue atoma, GU3NIECKUE U XUMHUYECKHE CBOMCTBA MTPOCTOrO BemecTBa. [ 'eHe-
Tudeckue psanasl Fe2+ u Fes+. Baxknelimue conu xeneza. 3HaueHUE Jkee3a U ero COeIMHEHUH

TSI IPUPOBI M HAPOTHOTO XO3SHCTBA.

JemoncTpanuu. OOpa3ipl MIETOYHBIX U MET0YHO3EMENbHBIX MeTAIIOB. OOpa3ibl CIJIaBOB.
B3anmoneiicTBue HaTpus, TUTUA U KaJdblUs C BOAOW. B3aumMoaeicTBre HaTpUsi 1 MarHus ¢ KUc-
JopozaoM. B3anmopelicTBue MeTaiioB ¢ HemeTauiamu. [loyuenue rumpokcuioB xenesa (1) u
().

JlabopaTopHsle onbIThI. 12. B3anmozeiicTBie pacTBOPOB KUCIIOT U COJIEN C MeTaiulaMu. 13.



O3nakomieHue ¢ pyaamu sxenesza. 14. OkpalinBaHue IMJIaMEHU COJISIMH ILEJTOYHBIX METaJUIOB.
15.B3anmoperictBue kanpliusi ¢ Bojou. 16. IlonmydeHue rugpokcuia Kajlblus U UCCIEAOBAaHUE
ero cBoictB. 17. [lonyyenue ruapokcuia aTllOMAHUS U UCCIEA0BaHUE ero cBOMCTB. 18. B3aumo-
JIEHCTBHE Keje3a ¢ colitHoU kucioTor. 19. ITonyuenue ruapokcunos xene3a (I1I) u (I11) u u3y-
YEHUE UX CBOMCTB.

IIpakTnyeckue padorspl. 1. Penienne s3xcnepuMeHTAIbHBIX 3a/1a4 Ha paclo3HaBaHUE U T10-
JTy4YEeHUE COCAMHEHUN METaJIOB.

IIpenmeTHBIE pe3yabTAaTHI 00yYeHHS

Yyamuiics 10KeH yMemb:

v\ UCIOJB30BaTh IMPU XAPAKTEPUCTHKE METAUIOB M HMX COCIMHEHHMH IOHATHA: «METAJLIBI»,
«psA7l aKTHUBHOCTU METANIOBY», «UICJIOYHBIE METaJUIbl», «IIEJIOYHO3EMENbHbIE METaIbl»,
UCIIOJIB30-

BaTh UX MPHU XapaKTEPUCTUKE METAIIIOB;

v’ J1aBaTh XapaKTEPUCTUKY XUMUYECKHMX DJIEMEHTOB-METAILIOB (LIEJ0YHBIX METAIOB, MATHHMS,
KaJbIusl, aIFOMUHUS, JKeJie3a) Mo uX noyuoxenuto B [lepuoaudeckoii cucteMe XUMHUIECKIX
anemeHToB Jl. V1. MenzeneeBa (XUMHUYECKUH 3HAK, IOPSAAKOBBIA HOMEp, IIEPU OJ1, IpylIa,
MOJArpPYIIa, OTHOCUTENIbHASA aTOMHAs Macca, CTPOCHUE aToMa (3apsia Sapa, YHCIO MPOTOHOB

Y HEUTPOHOB B sJIpe, OOIIIEE YHUCIIO STEKTPOHOB, PACIIPECIICHHE SJIEKTPOHOB 110 3JIEKTPO H-
HBIM CJIOSIM), IIPOCTOE BEIIECTBO, POpMyJia, Ha3BaHUE U TUI BBICIIETO OKCHJIA M TUAPOKCH -

na);

v Ha3bIBaTh COCAMHEHHS METAUIOB M COCTABIIATH UX (POPMYIIBI I10 HA3BAHUIO,

v\ XapakTepM30BaTh CTpPOeHHE, OoOIMe (PU3NUECKHE M XUMUYECKME CBOMCTBA IIPOCTHIX
BEIIIECTB-METAILJIOB;

V' 00OBACHATH 3aBUCHUMOCTbL CBOMCTB (MJIM MPEICKA3bIBAThH CBOMCTBA) XMMUUECKUX DIIEMEHTOB-
METaJIJIOB (painyc, METANINYECKUE CBOWCTBA JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIb-

HbIE CBOMCTBA 2JIEMEHTOB) U 00pa3yeMbIX UMHU COCIMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA
BBICHIMX OKCHJIOB U THAPOKCUJIOB, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIO-
skenus B [lepronnueckoit cucreme xumudeckux anemeHToB /1. 1. Menneneena;

v ONHUCHIBaTh OOIIME XUMUYECKHE CBOWCTBA METAJIIOB € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTo
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHUU,

v’ COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHHS PEAKIINi, XapaKTEPU3YIOINX XUMUYECKHE CBOUCTBA
METaJIOB U UX COCIMHEHUM, a TAK)KE AJICKTPOHHBIE YPABHEHHS TIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; YPAaBHEHUS AJIEKTPOJIUTHUECKOMN TUCCOLMALINN; MOJIEKYIISIPHBIE, TTOJHbIE U
COKpAIICHHbIC NOHHBIE YPAaBHEHUSI PEAKIIHI C YIaCTHEM JIEKTPOIUTOB;

v yCTaHaBIMBaTh MPUYUHHO-CIECICTBEHHBIE CBA3M MEKIY CTPOCHHEM aToMa, XHMHYECKOM
CBSI3b10, TUTIOM KPUCTAJUTMYECKOM PEIIETKA METAJUIOB M UX COCTMHEHHH, UX o0muMu pusud e-
CKMMH ¥ XUMHUYECKUMU CBONCTBAMU;

v ONUCHIBATh XUMHYECKUE CBOMCTBA IENOYHBIX U IIETOUHO3EMENBLHBIX METAJIOB, a TAKKE
ATIOMHUHUS U JKeJe3a U UX COSAMHEHUN C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POAHOTO)
SI3bIKA U SI3bIKA XHMHH;

v’ BBINOJIHATH, HAOJIIOJATh U ONMCHIBATH XMMUYECKUIN DKCIIEPUMEHT T10 Paclio3HABAHHMIO BakK-
HEUITUX KATHOHOB METAJIJIOB, THUIPOKCUI-MOHOB;

v DKCIIEPUMEHTAIBLHO MCCIEI0BaTh CBOMCTBA METAIOB M WX COEIWHEHHMH, peliaTh
AKCTIEPUMEHTAJIbHBIE 33]1a4H 110 TeMe «MeTallTby;

v ONUCHIBATh XUMHYECKHUI SKCIIEPUMEHT C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO HIIM POIHOIO)
SI3bIKA U SI3bIKA XUMHH;

v IPOBOJUTH PACYETHI 10 XUMHYECKUM (POPMYJIaM U YPABHEHHAM PEAKIMH, IPOTEKAIOIINX C
Y4acTHEM METAJJIOB ¥ UX COSAMHEHU;

v obpamarscs ¢ 1a00paTopHBIM 000pYI0BaHHEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBET-
CTBUH C TIPAaBUJIAMU TEXHUKU 0€3011aCHOCTH;

v HabIo1aTh 32 CBOMCTBAMU METAIOB M MX COCAUHEHHI 1 SABICHUAMM, IPOUCXOASAIIMMH C
HUMU;



v ONKCHIBATH XUMHYECCKHH OKCIIEPHMEHT C MOMOIIBI0 €CTECTBEH HOro (PYyCcCKOro WM
POJIHOTO) fA3BIKA U S3bIKA XUMHUH;

v/ Jlenath BBIBOJIBI 10 PE3YJILTATaM MIPOBEICHHOTO KCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHS

Yyamuiics 10JKeH yMemb:

v paboTaTh M0 COCTABICHHOMY ILIaHY, HCIIOJIB3YS HAPSIAY C OCHOBHBIMH U JOMOJHUTEIBHBIC
CpelcTBa (CIIPaBOUHYIO JINTEPATYPY, CIIOKHbIE Tpudopsl, cpenactea MKT);

v/ C IOMOWIBIO YYHTENst OTOMPATH ISl PEIIeHHs] YYEOHBIX 3a/1a4 HEOOXOUMbIE CIIOBAPH, SH-
LUUKJIONEIUH, CIPABOYHUKH, SJIEKTPOHHBIE JTUCKH;

v/ COMOCTaBIIATH M OTOMPATh HHPOPMAIHIO, ONYUCHHYIO U3 Pa3IMIHBIX HCTOYHUKOB (CIOBA-
PH, SHIUKJIIONIEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, CETh MIHTEepHET);

v/ TIpeACTaBNIATh MHPOPMAIIHIO B BHIE TAOJIHUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpeacts UKT;

v 0hOpMIISITH CBOM MBICIIU B YCTHOM U MUCHMEHHOM PEYH C YYETOM CBOHMX YUEOHBIX U JKH3-
HEHHBIX PEYEBBIX CUTYyaIUH, B TOM uuncie ¢ npuMmeHennem cpeacts UKT;

v/ COCTaBJIATH PEIEH3UIO HA TEKCT;

v OCYHIECTBJIATH JOKA3aTELCTBO OT MPOTHBHOIO;

v’ OmpeensTh, HCXOs U3 yueOHOM 3aa49u, HEOOXOAUMOCTh UCIIOJIB30BaHMS HAOIIOIECHUS UITH
3KCHEPUMEHTA.

TEMA 2. HEMETAJLJIBI (30 1acoB)

OO61as xapakTepuCcTHKa HEMETAJIOB: MoJI0keHue B [lepuonnueckoil cucteme XuMHYECKUX
anemeHnToB J[. 1. MenneneeBa, 0cCOOEHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTpHULIaTeIbHOCTH (D0)
KaK Mepa «HEeMEeTAITMYHOCTHY, pal D0. Kpucramiueckoe CTpoeHne HEMETAIIIOB — IPOCTHIX
BewecTB. Ayuorponus. Pusnyeckue cBoKWCTBa HEMETAIOB. OTHOCUTEIBHOCTh OHITHH «Me-
TaJu» U «HEMETAILII».

Bonmopona. [Tonoxenue Bogopojia B [leppoanyeckor cucreMe XuMU4eckux 3iueMmeHToB /Jl. H.
MengeneeBa. CTpoeHue atoMa 1 MOJIEKyJbl. @U3NYECKUEe U XUMUYECKHE CBOMCTBA BOJIOPOAA,
€ro MoJly4YeHue U IpUMEHEHHE.

Bopa. Ctpoenue monexyinbl. Bogopoanas xumuueckas cBsi3b. @uznueckue cBOCTBa BOBI.
AHomanuu cBoicTB BOJbL. ['napodunbHbie U rupodoOHbIe BelecTBa. XUMUUECKHUE CBOMCTBA
Bo/bI. KpyroBopoT Bojibl B pupoze. Bogoouncrtka. Aspanus Boabl. beitoBeie punbTpel. MuH e-
panbHbIe BOJBI. J{MCTHIIIMPOBAaHHAS BOJIA, €€ TIOJyYEHHUE U IPUMEHEHHE.

O0mas xapakTrepucTHKa rajgoreHoB. CtpoeHue aToMoB. [IpocTsie BemecTBa 1 OCHOBHBIE
COEIMHEHUS TaJOreHoB, uX cBolicTBa. Kparkue cBeneHus o xyope, opome, prope u oae. Ip u-
MEHEHHE TJIOTEHOB U UX COCIMHEHUI B HAPOIHOM XO35MCTBE.

Cepa. CtpoeHue aTroma, alsIOTPOIHsI, CBONCTBA U IpUMEHEHHE poMOndeckon cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonyuenue, cBoiictsa u npuMeHenue. CepHas KHCIOTa U €€ COJIU, UX
IIPUMEHEHNE B HAPOJHOM XO0351cTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A3zot. CTpoeHue aToma 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOT0 BEIeCTBA. AMMHAK, CTPOCHHUE,
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Collm aMMOHMS, UX CBOMCTBA U TpUMeHeHue. OKCUIbI
azota (II) u (IV). A3oTHas kucnoTa, €e CBOMCTBA U MpUMeHeHHe. HUTpaThl U HUTPUTHI, TpoodIIe-
Ma UX COJIEP)KaHMS B CEIHCKOXO03SHCTBEHHON TPOYKIINU. A30THBIE yI0OpEHHUS.

®ocdop. CtpoeHue aToMa, aJlIOTPOIUS, CBOICTBA 6eJ10r0 1 KpacHoro ¢gochopa, Ux npu-
MeHneHnue. OcHOBHBIE coemnHeHHs: okcu pocdopa (V) u oprodocdopHas kucnora, hocdatsl.
®docdopHbIe yIoOpeHHs.

Yraepoa. CtpoeHue aroma, allsIOTpONHs, CBOMCTBAa MOAUUKAINi, MpuMeHeHHe. OKCHIBI
yraepona (I 1) u (IV), ux coiictBa u npumeHenue. KapooHaThl: KalbIUT, COJa, MOTAI, UX
3HAYEHHE B IPUPOJIE U KU3HH YEIOBEKA.

Kpemnnuii. CTpoeHue aroma, KpUCTANIMYECKUI KPEMHUM, €ro CBOMCTBA U TPUMEHEHHE.

Oxkcua kpemuust (IV), ero mpupoaubie pasHOBUAHOCTH. CHIIMKATHL. 3HAYCHUE COSTUHEHUN
KPEMHHUs B )KMBOM U HEKUBOU ITpupoje. IIoHsaTHE 0 CUIMKAaTHON IPOMBIIUIEHHOCTH.
JemoncTpanuu. O6pa3Isl raJOTeHOB — MPOCTHIX BEIIECTB. B3anmoielicTBrE rajJoreHoB ¢



HaTpHUeM, C aTIOMHUHUEM. BriTecHenue xopom 6poma i ifojia U3 pacTBOPOB UX coseil. B3au-
MOJIEHCTBUE CEPBI C METAJIIaMH, BOJIOPOJIOM U KUCIOPO0M. B3anmoieiicTBre KOHLIEHTPH -
POBaHHOI a30THOM KUCJIOTHI ¢ MeJbto. [lornoienue yriaeM pacTBOPEHHBIX BEIIECTB HIIM ra-

30B. BoccranoBienue meau u3 ee okcuaa yriaem. OOpasisl MIPUPOAHBIX COeIMHEHUH XJIopa, ce-
pel, ¢docdopa, yraepona, kpemHus. OOpa3ubl BaXHEUIIMX Ui HAPOJHOTO XO3sHCTBa
cynbdaToB,HUTPATOB, KapOoHaTOB, pochaTtoB. OOpa31bl CTEKIIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHusie onbIThl. 20. [Tonyuenue u pacno3HaBanue Bogoposa. 21. Mccnenosanue no-
BEPXHOCTHOI'O HATsLKEHUS BOAbL. 22. PacTBOpeHHe nepMaHranara Kauus Wikl MEJHOro Kynopoca
B Boje. 23. I'maparamusi o6e3BokeHHOro cyibdara meau (II). 24. M3roToBineHue THIICOBOTO
ornevarka. 25. O3HaKOMJIEHHE C KOJUICKIIMEH OBITOBBIX (GUIBTPOB. 26. O3HaAKOMJIEHHE C
COCTaBOM MUHEpaJIbHOM Bobl. 27. KauecTBeHHas peakiys Ha rajoreHua-uoHsl. 28. [lonyuyenune
W pacrno3HaBaHue Kucioponaa. 29. I'openue cepbl Ha Bo3ayxe W B kuciopoze. 30. CpoiicTBa
paz0aBiieHHOM cepHOMl kucioThl. 31. M3ydenue cBoilcTB ammuaka. 32. Pacro3HaBaHue coseit
amMmoHus.  33.CeoiictBa  pasz0aBlieHHOW  a30THOWM  KWCiIOThl.  34.  B3aumopeiicTBue
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menbro. 35. openme ¢ocdopa Ha BO3ayxe U B
kucnopone. 36. PacroznaBanue docdartos. 37. 'openue yras B kucinopoze. 38. Ilomyuenue
YrOJIbHOM KUCJIOTHI U U3yueHue ee cBoiictB. 39. Ilepexon kapOonatoB 8 ruapokapOoHatsl. 40.
Pasznoxenue runpoxkap6onara Hatpus. 41. [losyueHue KpeMHEBOW KHUCIOTHI U H3Y4YEHUE €€
CBOWCTB.

IIpakTuyeckne padorsl. 2. Pemenne skcnepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpymnma rano-
reHoB». 3. Pemenue s3xkcnepuMeHTanbHbIX 3a1a4 no teMe «lloarpymnmna kucnopona». 4. [lonyye-
HUe, COOMpaHue U pacro3HaBaHUE Ta30B.

Hpe[[MeTHbIe PE3YyJIbTATHI oﬁy‘lemm

VYyamuiics nomxeH ymems:

v UCIOJB30BATh IIPU XAPAKTEPUCTUKE METAIIOB M UX COEAMHEHUN NOHATHUS: «HEMETAILIBI,
«raJIOTE€HbI», «aJUIOTPOIHbIE BUJOU3MEHEHUS, <GKECTKOCTh BOJIbI», «BPEMEHHAsl KECTKOCTh
BOJIBI», «ITOCTOSTHHAS ’KECTKOCTh BOBI», «00IIIast >KECTKOCTh BOJIBIY;

v J1aBaTh XapaKTEPUCTUKY XUMUYECKHUX DIIEMEHTOB-HEMETAIUIOB (BOIOPO/Ia, raJOreHOB, KUC-
Jopoaa, cepsl, azota, hochopa, yriepoaa, KpeMHHUs) 10 UX MOJ0keHuto B [lepronnueckoi
cucTeMe xumMudeckux snemeHToB [l. V1. MenaeneeBa (XuMu4eckuil 3HaK, MOPSAKO BBIN HO-

Mep, IEpUo, TPYIINa, MOATPYIINa, OTHOCUTEIIbHAS aTOMHAs Macca, CTPOCHHUE aToMa (3apsi

sJipa, YUCII0 MPOTOHOB U HEUTPOHOB B SipE, 00111ee YMCIIO AIEKTPOHOB, paclpeiesieHue
AIIEKTPOHOB IO 3JEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, GopMyIia, Ha3BaHUE U THUII

BBICIIIETO OKCHJIA ¥ TUJPOKCHUIA, POopMyIia U XapakTep JIETy4ero BOJIOPOTHOTO COCTUHECHHS);

v Ha3bIBaTh COEIAMHEHHs HEMETAIUIOB U COCTABIIATH X (DOPMYJIBI IO Ha3BAHHMIO;

v\ XapakTepM30BaTh CTPOEHHE, OOIMe (PU3UUECKHE M XUMHUYECKME CBOMCTBA IIPOCTHIX
BEILECTBHEMETAJIJIOB;

V' 00OBACHATH 3aBUCUMOCTbL CBOMCTB (MJIM MPEICKA3bIBATH CBOMCTBA) XMMUUECKHUX DIIEMEHTOB-
HEMETaJUIOB (pajinyc, HEMETAUIMUYECKUE CBOMCTBA JJIIEMEHTOB, OKUCIUTEIbHO-BOCCTAHO-
BUTEJILHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COCTMHEHUM (KUCIOTHO-OCHOBHBIC
CBOMCTBA BBICHIUX OKCUJOB U TUAPOKCHJIOB, JETYUYUX BOJOPOIHBIX COEAMHEHUH, OKUCI U-
TETHLHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA) OT MOJIoKeHus B [lepuoaudeckoit cucreme Xumu-
yeckux 3nemeHToB J[. . MeHneneena;

v OIMCHIBATH OOIIME XUMUIECKUE CBOWCTBA HEMETAIIIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKO-
T0 WK POJTHOTO) SI3bIKA U A3bIKA XUMUH;

v COCTaBIIATH MOJIEKYJISIPHBIE YPAaBHEHHsI PEAKIIUiA, XapaKTEPU3YIONINX XMMUYECKUE CBONCTBA
HEMETAJUIOB U UX COEIMHEHUM, a TAK)KE JIEKTPOHHBIE YPaBHEHUS MTPOLIECCOB OKUCIICHUSI -
BOCCTAHOBJICHUS; YPaBHEHUS AIEKTPOTUTHICCKON TUCCOIUAIINN;, MOJIEKYIISIPHBIC, TIOJIHBIE U
COKpAIllCHHbIE HOHHBIE YPAaBHEHUSI PEAKIINI C yHaCTHUEM JIEKTPOIUTOB;

v\ yCTaHaBIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3H MEXIY CTPOEHHEM aTOMa, XHMHUYECKOMN
CBSI3bI0, THIIOM KPUCTAJUTMYECKON PEIIETKH HEMETAIUIOB M UX COSAUHEHUM, X 00IUMU HU3H-
YECKMMH ¥ XUMHYECKUMU CBONCTBAMU;



v ONKCHIBATH XUMHYCCKHE CBOWCTBA BOJOPOJA, TANOrECHOB, KHCIOPOIA, CEphI, a30Ta,
docdopa, rpaduTa, anmmMasza, KPEMHHUS U UX COCAMHEHHUI C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) S3bIKA U S13bIKA XUMMUH;

v’ ONUCHIBATh CIIOCOOBI YCTPAaHEHHsI JKECTKOCTH BOJIBI U BBITIOJIHITH COOTBETCTBYIOIIMI UM XH-
MUYECKHUM DKCIIEPUMEHT;

v’ BBINIOJIHATH, HAOJIIOATh U OMUCHIBATH XMMHUUECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO HOHOB
BOJIOPOJIa U aMMOHHUSI, CyJib(at-, kapOoHat-, cuimkar-, pocdar-, xaopua-, OpoMus-, no-
JIU-MOHOB;

v’ 3KCIEPUMEHTAIBHO MCCIIEN0BATh CBOUCTBA METAUIOB U MX COCMHEHHH, PElIaTh IKCIEPH-
MEHTaJbHbIE 3a7aut 110 Teme «HemeTaby;

v ONKCHIBATH XUMHYECKHH OKCIIEPHMEHT C MOMOIIBIO €CTECTBEH HOro (PycCKOro WM
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

v obpamarscs ¢ 1a00paTopHbIM 000pYI0BAHUEM M HarpeBaTeIbHLIMU IPUOOPAMH B COOTBET-
CTBUHU C NPaBUJIAMH TEXHUKHU 0€30M1aCHOCTH; HAOII01aTh 32 CBOMCTBAMU HEMETAIIJIOB U UX CO-
€AMHEHUN U SBJICHUSIMU, IPOUCXOJAIIMMH C HUMU;

v’ JlenaTh BBIBOJIBI 10 PE3yJIbTaTaM POBEJACHHOTO SKCIIEPUMEHTA.

v TIPOBOJUTH PacyUeThl M0 XUMUYECKUM (POPMYJIaM U YPaBHEHHSIM PEAKIIUiA, TPOTEKAIOIIHX C
Y4aCTHEM HEMETAIIOB U UX COCUHEHUM.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUs!

VYyamuiicst 10JKeH yMemabl

v OpraHu30BbHIBaTh y4eOHOE B3aMMOEHCTBHUE B rPyIIe (pacipenessaTh POJId, J0rOBApHBATHCS
JpYT C APYTOM U T. 11.);

v npeaBueTh (MPOTHO3MPOBATH ) MOCIEICTBUS KOJUICKTHBHBIX PEIICHHIA;

v IIOHUMATh PUYUHBI CBOETO HEYCIIEXa U HAXOMUTh CIIOCOOBI BBIXO/A M3 3TOM CHTYaIlUH;

v B IMAJIOre ¢ YYUTEIEM YUUTHCS BBIPA0ATHIBATH KPUTEPUH OLICHKH M ONPEIEIIATh CTEIEHb
YCIELIHOCTH BBIIIOJHEHUS CBOEH pabOThI U pabOThI BCEX, UCXO/IS U3 UMEIOLIUXCS KPUTEPUEB,
COBEPUICHCTBOBATH KPUTEPHUHU OLICHKH U MTOJIB30BATHCS UMHU B XOJI€ OLIEHKU U CAMOOLICHKH;

v/ OTCTaumBaTh CBOK TOUKY 3PEHHUs, apI'YMEHTHPYS €€;

v NOATBEPKIATh apryMEHTHI (haKTaMu;

v KPUTHUYHO OTHOCHTBCS K CBOEMY MHEHHUIO;

v/ CIyWIaTh APYTHX, MBITATHCS MPUHAMATH JAPYTYIO TOUKY 3pCHUSI, GBITh TOTOBBIM H3MECHHUTH
CBOIO TOUKY 3pEHUS;

v’ coctaBisATh pedpepar 1o onpeneaeHHo Gopme;

v/ OCYLIECTBJIATH KOCBEHHOE Pa3JIeUTENbLHOE JJOKA3aTEbCTBO;

v’ ompenensTh, UCXOs U3 yueOHOM 3a1a4u, He0OOXOIUMOCTh UCIIONB30BaHUsI HAOIOACHUS HITH
9KCIIEPUMEHTA.

TEMA 3. OBOBILIEHUE 3HAHU MO XUMMH 3A KYPC OCHOBHOM IIKOJIbI (4 1aca)
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XumMudeckux 3aeMeHToB Jl. . Menne-
neeBa. PU3MUECKUN CMBICT MOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB NIEPUOAA U TPYIIIBI. 3aKO0-
HOMEpPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COETMHEHUH B MEpUOiaX U IrpyMIax B CBETE
IIPEJICTAaBICHUM O CTPOEHNHU aTOMOB 3JIEMEHTOB. 3HaueHue llepnonnueckoro 3akoHa.

Buibl XMMUYECKUX CBS3€M M THUIIBI KPUCTAUIMYECKUX PEMIETOK. B3anMoCBs3b CTpoeHus u
CBOMCTB BEILECTB.

Knaccudukanus XuMHUUECKUX peaklui M0 pa3IMYHbIM NPU3HaKaM (YHCIIO U COCTaB pearu-
PYIOLIMX M 00pa3yroLIMXCs BEIECTB; HATMYNE IPaHUIIbI paszena (as; TeroBoi 3G eKT; u3me-
HEHUE CTeNeHel OKHUCIEHUS! aTOMOB; MCIOJIb30BaHUE KaTAIN3aTOpa; HAallpaBJIeHUEe TPOTEKaHNU).
CKOpOCTh XMMUYECKHX peakiuil ¥ (akTopsl, BIUsoNMe Ha Hee. OOpaTUMOCTh XUMHUYECKHUX pe-
aKIMN U c1ocoObl CMENIeHUS] XUMUYECKOTO PAaBHOBECHS.

ITpocTele U clloKHBIE BelecTBa. MeTaiuibl U HeMeTalulbl. [ eHeTndeckue pspl MeTalia, HeMe-
Tajia ¥ nepexogHoro Meramia. OKCUABI U TUAPOKCUABI (OCHOBaHMSI, KUCIOTHI, aM(pOTepHbIE
ruzpokcubl), Conu, UX cocTaB, KIacCU(PUKAIMS U 00IINe XUMUYECKHE CBOMCTBA B CBETE
TEOPHH JIEKTPOIUTHYECKON TUCCOLUALINN.



JIMYHOCTHBIE PE3YJIbTATBI OBYUYEHUA

Yuammuiics J0IKeH:

v\ 3Hamb u MOHUMamb. OCHOBHBIE HCTOPUUECKUE COOBITHS, CBA3AHHBIE C PA3BUTUEM XUMUH
1 0011eCTBA; TOCTHXKCHUS B 00JIACTH XMMHUH M KYJIBTYPHBIC TPAJAUIIMH (B YACTHOCTH, HAYYHBIC
TPaIUIINN) CBOCH CTPaHBI; OOIEMUPOBEIE TOCTHKEHUS B 001aCTH XUMHH; OCHOBHBIE TIPUH-
IIMITBI ¥ TIPaBHJIa OTHOIIICHUS K TIPUPOJIE; OCHOBHI 3/I0pO BOTO 00pasa KHU3HH | 370pOBbecOe-
peraronx TEXHOJIOTHil; MpaBUiia MOBECHUS B UpE3BbIYAHBIX CUTYAIIUSIX, CBI3aHHBIX C BO3-
JIEHCTBUEM pPa3JIMYHBIX BEIIECTB; OCHOBHBIE TIPaBa M 00S3aHHOCTH IpakIaHWHA (B TOM YHC-

JIe YYaIlerocs), CBsI3aHHbIC C JIMYHOCTHBIM, TPO(eCCHOHALHBIM M KU3HEHHBIM CaMOOTIpe-
JIeJICHUEM; COITMATBHYIO 3HAYUMOCTh M COJIep KaHue MpodecChid, CBSI3aHHBIX C XUMHUCH;

v\ UCMbiMbl8aMb. 4yBCTBO T'OPAOCTH 3a POCCUHCKYI XMMHUYECKYI) HAyKy U YBKEHHE K
HCTOPHH €€ Pa3BUTHS; YBAXKCHUE M MIPUHATHE TOCTHXKCHUH XUMHH B MUPE; JTIOO0Bb K MPUPOJIE;
YBaXXEHUE K OKPYKAIOIIUM (yUYaIlIUMCS, yYUTEISAM, POJUTEISAM U AP.) — YMETh CIyIIaTh U
CIBIIIATH TAPTHEPA, IPU3HABATH MPABO KaXKI0I0 HAa COOCT BEHHOE MHEHHE, IPUHUMATD pe-
HIEHHUS C YYETOM MO3UIUKA BCEX YYACTHUKOB; YYBCTBO IIPEKPACHOTO U ICTETUYECKUX YYBCTB

Ha OCHOBE 3HAKOMCTBA C MHUPOM BELIECTB U UX MPEBPALIEHUI; CAMOYBaXXEHUE U AIMOLIMO-
HAJILHO-IIOJIOKUTEILHOE OTHOIIICHUE K cele;

v\ [pusHasamb: UEHHOCTH 3J0pOBbs (CBOEr0 W JPYTHX JIOJEH); HEOOXOIAUMOCTh
CaMOBBIPAKEHMS, CaMOpeaIn3aluy, COUATIbHOTO TPU3HAHUS,

v’ 0CO3Hagamb: TOTOBHOCTH (WMJIM HETOTOBHOCTB) K CAMOCTOSATEJIBHBIM IOCTYIIKAM |
NEHCTBUSM, OTBETCTBEHHOCTh 33 UX PE3YNbTaThl,; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO
BBIPAKATh U OTCTAUBATH CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKAM;

v [IPOSI8/ISIMb: 3KOIOIHYECKOE CO3HAHME; T00POKENATENBHOCTD, JOBEPUE U BHUMATEILHOCTh
K JIFOJISIM, TOTOBHOCTB K COTPY/IHUYECTBY U JAPYK0€, OKa3aHUIO MOMOIIU T€M, KTO B HEH HYX-
naeTcst; 0000IIeHHBIH, YCTOWYUBBINA U M30MpaTeIbHbIN TO3HABATEIbHBIN HHTEPEC, HHUIIUATHU -

BY M JIF0OO3HATEILHOCTh B U3yUY€HUH MHUPA BEIIECTB U PEAKIINIA; IIEJIEYCTPEMIICHHOCTD U
HACTOWYMBOCTDH B JOCTHKEHHH 11€JIeil, TOTOBHOCTH K MPEOOJICHUIO TPYAHOCTEH; YOeKIeH-
HOCTh B BO3MOYKHOCTH TO3HAHUS TIPUPOIbI, HEOOXOAMMOCTH PA3yMHOTO UCIIOIH30 BaHUS JI0-
CTH)KCHUW HAYKHM U TEXHOJOTHH JIJIs pa3BUTHSI OOIECTBA;

v\ YyMemhb: yCTaHaBJIMBaTh CBA3b MEXKIY LIEJbIO H3yYEHHsI XUMHUHU U TEM, JIJIsI Y€r0 OHa 0CY-
HIECTBIISETCS (MOTUBAMHU ); BBITIOJIHATH KOPPUTHPYIOLIYIO CAMOOIICHKY, 3aKITI0UYAIOIIYIOCS B
KOHTPOJIE 32 MPOLIECCOM U3yYEHHS] XUMUU U BHECEHUH HEOOXOIUMBIX KOPPEKTUBOB, COOT-
BETCTBYIOIIIUX dTANaM U Croco0aM U3ydeHus: Kypca XMMUU; BBITIOJIHSITH PETPOCIIEKTUBHYIO
CaMOOLICHKY, 3aKJII0YalOLIYIOCs B OLIEHKE MPOLIECCa U PE3YIbTATa U3YUEHUs Kypca XUMUHU OC-
HOBHOM IIKOJIBI, TOJBEICHUN UTOTOB HA OCHOBE COOTHECEHHS 1IEJIEN U PE3YIbTATOB; CTPO-

UTh )KU3HEHHbIE U MPO(eCcCHOHANBHBIE IIAHBI C YYETOM KOHKPETHBIX COLIUATBHO-
HCTOPUYECKUX, TOJIUTHUECKUX U SKOHOMHUYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIE IIECHHO-
CTH ¥ COOTBETCTBHUE MX MPUHUMAEMBIM B KU3HH PELICHUSIM; BECTH JIUAJIOT HA OCHOBE PAaBHO-
MPaBHBIX OTHOIICHWH W B3aUMHOTO YBAKEHUS; BBIJICIISITH HPABCTBEHHBIN aCNEKT MOBEICHUS U
COOTHOCUTD TIOCTYNKH (CBOU U APYTUX JIOJEH) U COOBITUS C IPUHATHIMHU 3THYECKUMH HOP-
MaMH; B MpeJiesiax CBOUX BO3MOKHOCTEN MPOTUBOICUCTBOBATH ICHCTBHUAM U BIIUSHUAM,
MPEJICTABIISIFOIINM YTPO3Y KU3HU, 3JJ0POBBIO M 0€30MaCHOCTH JINYHOCTH M OOIIECTB.

TIIJIAHUPYEMBIE PE3YJbTATHI YUEBHOM JTESATEJBHOCTHU

B pe3ynbpTaTe n3y4eHuss XMMUHU Y4EHUK OCHOBHOM IIKOJIBI:

v/ Hay4uTCs 0CO3HABATH OOBEKTHBHYIO 3HAYUMOCTH OCHOB XHMUYECKON HAYKH Kak 00J1acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA 0011el KyJIbTYpbl U IPaKTUYECKON Jesi-
TEIbHOCTU YEJOBEKa B YCJIOBHMSX BO3pacTalolled «XMUMH3alUU» MHOTUX cdep KU3HU
COBPEMEHHOTO O0IIIeCTBa;

v OBJIaACCT CHUCTEMON XUMHUYECKNUX 3HAHUI — MNOHATHUAMH, 3aKOHAMHU, TCOPHUIAMU U SA3BIKOM



HaYKH{, IMEIOLIMMH Ba)KHOE 00111e00pa3oBaTeIbHOE U MT03HABATEIbHOE 3HAYCHUE, eCTe-
CTBEHHO-HAayYHBIMH METOJIaMH UCCIIEIOBAHUS BEILECTB U XUMUYECKUX SIBICHUH, CBEle-
HUSIMU T10 UCTOPUU CTAHOBJIEHUSI XUMUM KaK HayKHU;

v’ TOJYYHT MPEACTABICHUE O CIIOKHOM KOMIUICKCE OTHOIICHHH B CHCTEMaX «4eJOBEK — Be-
IIECTBO» U «BEILIECTBO — MaTEpUAJ — IPAKTUYECKAsL JEATEIBHOCTBY, O POJIU HAYKH B CO-
3JaHMH HOBBIX MaT€pPHAJIOB U KICTOUHUKOB SHEPIHH;

v’ YCBOHT OCHOBBI XUMHUYECKOU IPAMOTHOCTH KaK OCHOBbI aHAIM3a U TJIAHUPOBAHUS DKOJIO-
rHYecKy 0€30MacHOro MOBEJCHMS B LIENIAX cOepeKEHNUs 30POBbsl M OKPYKAIOLIEH Cpe/ibl.

B nponecce n3ydeHuss XuMumM ydanuncs OCHOBHOM IIKOJIBI:

v/ yOemuTcsi B TOM, 4TO B OCHOBE MHOTHX SIBJICHHUIT )KUBOW M HE)XUBOM TIPUPOIBI JIEKAT XHU-
MUYECKHE NPEBPAILEHUS HEOPTAHUYECKUX U OPraHUUYECKUX BEILIECTB;

v/ yrinyOWT mpe/cTaBlIeHIE O MAaTePHAILHOM €MHCTBE MUPA,;

v/ OBJIAJICET YMEHHUSMH YCTAHABIMBATD CBA3H MEX/Y PEATbHO HAOII01aeMbIMH XUMUYE-
CKUMH SIBJICHUSIMU U IPOLIECCAMH, IPOTEKAIOLIMMH B MUKPOMHUPE aTOMOB U MOJIEKYJI;
OOBSACHATH NPUYMHBI MHOTOOOpa3Hsl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U
CTPOEHUS, a TaKKe 00yCIOBICHHOCTh IPUMEHEHHUS BEIIECTB OCOOCHHOCTSIMU UX CBOWCTB;
AQHAIN3UPOBATh U OOBEKTUBHO OLIEHUBATDH KU3HEHHBIE CUTYAIlUH, CBSI3aHHBIE C XUMHUEH;

v mpuoOpeTeT HaBbIKK OE30MACHOT0 OOPAIIIECHHUS C BEIECTBAMHU, HCIIOIB3yEeMBbIMH B ITOBCE-
JTHEBHOM >KU3HMU.

N3yueHre XMMHUU PEAOCTaBUT YUYEHUKY BO3ZMOKHOCTb!

v/ pasBHBATh U COBEPIIECHCTBOBATH HHIMBUIyaIbHBIE CIIOCOOHOCTH; HHTEPEC K MHUPY Be-
IIECTB U UX MIPEeBpaIleHUIl; 001IeyueOHbIe MHTEIIIEKTYaJIbHbIE YMEHUS CIIOCOOCTBYIOINE
IPUOOPETEHUIO OIbITa TBOPUECKON U MOMCKOBOM JEATENILHOCTH, B YACTHOCTH YMEHUS
CpaBHUBATh U KJIacCU(PUIUPOBATh OOBEKTHI, BHISBIATH IPUUMHHO-CIIEICTBEHHbIE CBA3H,
(GbopMyIMpOBATH TMIIOTE3bI U IPOBEPATH UX B X0JI€ IKCIIEPUMEHTA, apIyMEHTHPOBATh
BBIBO/IbI, OTCTaUBaTh CBOC MHEHHE, UCIIOJIb3YS IIPU 3TOM aJI€KBaTHbIE JOKA3aTENIbCTBA;

v npuoOpeTrars HaBBIKK PabOTHI ¢ Pa3IMYHBIMU HCTOYHUKAME HHPOPMAIMHU 110 XUMHU
(cioBapu, CipaBOYHHUKH, XpecToMaTHH, IHTepHET U 1p.), a Takke yMEHHE 00BEKTUBHO
OLICHUBATh HH(OPMALIMIO O BEIIECTBAX, UX MPEBPAILIECHUAX U IPAKTUIECKOM ITPUMEHE-

HUM;

v/ COBEpIIEHCTBOBATH YMEHHUS [IAHUPOBATH U PAIMOHAIBHO OPraHU30BBIBATH YUEOHO-
MIO3HABATENIbHYIO AEATEIbHOCTD, IPUMEHATH MIOJyYEHHBIE 3HaHUS B HOBOM CUTYyallMH;

v mpuobperarh HABBIKKA CaMOOOPAa30BaHMs U MIPAKTHIECKOTO COTPYAHHUYECTBA ITPU OpPTaHu-
3allMM U BBINOJHEHUH XMMHYECKOT O DKCIIEPUMEHTA, IPOBEACHNH U 3aLUTE YUEHUYECKUX
IIPOEKTOB IO UCCIIETOBAaHUIO OTJEJIbHBIX BELIECTB U XUMUUECKUX SIBJICHUM, Ha0Jt01ae-

MBIX B IIPUPOJIE U MIOBCEHEBHOM KU3HU.

TakuMm oOpa3om, B pe3yJbTaTe U3yUEHHUs] XUMUU B OCHOBHOM ILIKOJIE YYEHUK MOJIYYUT
HOJTrOTOBKY, JOCTATOYHYIO JIJIsl TPOJIOJKEHHS 00yUeHUs B CTaplIel MIKOoJe U CPEAHUX MPOo-
(deccroHanbHBIX 00111€00pa30BaTENbHBIX YUPEKIECHUAX, a TAKKE IPUOOPETET KIIFOUEBbIE
KOMITETEHIIMH, UMEIOIIIe YHUBEPCATIbHOE PUMEHEHHUE B JTI0OOM BHJIE 1€ATEIILHOCTH.
[Tnanupyemble pe3ynbTaTbl OCBOCHHS MPEAMETHOIO COJEPKAHUS IO XMMHHU MpeICTaBe-

HBI IO OCHOBHBIM pasiefiaM CoJIepKaHHs IPUMEPHOI MporpaMMBbl OCHOBHOT'O 00111ero oopa-
30BaHUs M0 XUMUH.

Paznen I. OcHOBHBIE IOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYIISIPHBIX MTPEICTABICHUNA)
BoinmyckHMK Hay4uuTCS:

v ONKCHIBATH CBOMCTBA TBEPIBIX, JKHIKHX, Ta3000pa3HBIX BEIIECTB, BBUICISAS WX
CYIIECTBEHHbIE TPU3HAKH;

v XapaKkTepu30BaTh BEIECTBA [0 COCTABY, CTPOCHHIO W CBOMCTBAaM, YCTaHABIHMBAThH
MIPUYNHHO-CJIEICTBEHHBIE CBSA3U MEKY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

v/ packpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHI «aTOM», «MOJICKYIa», «XUMUYECKUIT
JJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEILECTBOY», «BAJIEHTHOCTHY, HCIIOJIb3YSl 3HAKOBYIO
CUCTEMY XMMMH;



v u300pakarh COCTaB MPOCTEHINUX BELIECTB C MOMOIIBI0 XUMHYECKUX (POPMYI M CYIIHOCTh
XAMHYECKUX PEAKIUNA C MOMOIIBbI0 XUMUYECKUX YPaBHEHHUI;

v BBIYHCIIATH OTHOCUTEJLHYIO MOJIEKYISPHYIO M MOJIIPHYKO MAacChl BEIIECTB, & TaKKe
MacCOBYIO

JIOJIK0 XUMHYECKOI0 3JIEMEHTA B COEAMHEHUSAX ISl OLIEHKU X MPAKTHYECKON 3HAUMMOCTH;

v/ CcpaBHHUBATH II0 COCTaBY OKCHIbI, OCHOBAHUS, KUCIIOTHI, COJIN;

v kiaccu(UIUPOBATh OKCUJIBI M OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U COJIM II0 COCTABY;

v\ ONMCBHIBaTH COCTaB, CBOMCTBA M 3HaueHHE (B IPUPOAE U IPAKTHYECKOHN IEATETBHOCTH
YeJIOBEKA)

MPOCTBIX BEHIECTB — KHUCJIOPOAa U BOAOPOJIA;

v\ JaBaTh CPaBHUTEJBHYK) XapakTEPUCTHKY XHMMHUYECKHX DIEMEHTOB U  BaKHEHIIMX
COCIMHEHUN

€CTECTBEHHBIX CEMEMCTB IIEJOYHBIX METAJUIOB U FaJIOT€HOB;

v [0JIb30BaThCs J1A00PATOPHLIM 000PYIOBAHUEM U XMMUYECKOM TIOCY/I0iA;

v\ IPOBOIUTH HECIOKHBIE XUMHYECKHE OINBITHI M HAOIONEHHsS 38 U3MEHEHUSIMHU CBOMCTB
BEILIECTB

B MIPOIIECCE UX MPEBPAIICHUI; COOII0IaTh MTpaBuila TEXHUKU O€30MacHOCTH MPU MTPOBEICHUH
HaOJIFOJICHUH U OIBITOB;

v pasiaMyaTth SKCIEPUMEHTAILHO KMCIOTHI M IIEI0YH, [0JIb3YSICh HHANKATOPAMH; OCO3HABATh
HEO0OXOAMMOCTh COOMIOICHUS Mep 0€30MacHOCTH MTPU OOPAICHUH C KUCIOTaMH U IIEI0YaMHU.
BpInyCKHHK MOTYYUT BO3ZMOKHOCTh HAYUYUTHCS:

v\ IpaMOTHO 00pamarhCcs ¢ BEMECTBAMM B IIOBCEIHEBHOM KHU3HU;

v/ 0cO3HaBaTh HEOOXOAUMOCTh COOIIIOIEHHS IPABUII SKOJIOIMYECKH 0E€30MAaCHOrO TIOBEIECHUS B
OKpY’Karolllel MPUPOIHOMN Cpefie;

v\ [OHMMATh CMBICI W HEOOXOAMMOCTH COOJIOJEHUS IPEANUCAHMN, MpPEeAIaracMbiX B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIp.;

v UCIOJB30BaTh MIPUOOPETEHHBIE KIFOUEBEIE KOMIIETEHTHOCTH IPH BBIOJIHEHNHI UCCIIEN0BA-
TEJIbCKUX MPOEKTOB M0 XUMUHU;

v\ pa3BuBaTb KOMMYHHMKATHBHYK) KOMIIETEHTHOCTb, HCIIOJB3ys CPEACTBA YCTHOM W
MUCbMEHHOW KOMMYHHKAIMM TIpu paboTe ¢ TeKCcTaMH Yy4yeOHHMKa U JIOMOJHUTEIHHON
JUTEPATYpPOU, CHPABOYHBIMU TaOIHUIIAMHU, MPOSIBISITH TOTOBHOCTh K YBAKEHUIO WHOM TOUKH
3peHus IpU 00CYKIEHUU Pe3yIbTaTOB BHIMOJIHEHHON PaOOTHI;

V' 00BEKTHBHO OLIEHUBATH HH(POPMALHMIO O BELIECTBAX M XUMHUYECKHUX MPOIIECCAX, KPUTUUECKH
OTHOCHUTHCS K TICEBJIOHAYYHOU HH(OpMaILINY, HET0OPOCOBECTHOM peKiIaMe, Kacarolencs uc-
MOJIb30BAHUSI PA3JIUYHBIX BEIIECTB.

Paznen II. [lepuoanueckuii 3aKOH U IEPUOIAYECKAsT CUCTEMA

xumuueckux semeHToB . . MenzaeneeBa. CTpoeHHe BelecTBa

BBINTyCKHUK HAy4UTCSA:

V' Kiaccu(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI HAa METAJIBI, HEMETAIIIBI, DJIEMEHTBI, OKCHIBI 1
TUAPOKCUBI KOTOPBIX aM(POTEPHBI, © UHEPTHBIE STIEMEHTHI (Ta3bl) JIJIsl OCO3HAHUS BAXKHOCTH
YHOOPSJOYEHHOCTH HayYHBIX 3HAHHI;

v/ packpbIBaTh CMBICI Tiepuoandeckoro 3akona J[. . Menmeneesa;

v ONMCHIBAThH M XapaKTEPU30BaTh TAOIMUHYIO (POPMY IIEPHOANIECKON CHCTEMBI XMMUYECKHX
AJIEMEHTOB;

v\ XapakTepW30BaTh COCTaB AaTOMHBIX SIEP W pPacHpeielieHHe 4YKCiaa DJIEKTPOHOB II0
ANEKTPOHHBIM

CJIOSIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX MEPUOIOB MEPUOIUUYECKON CUCTEMBI, a TAKKE
KaJIMs U KaJbIus;

v\ pasnuyath BHIBl XHMHYECKOM CBSI3U: MOHHYIO, KOBAJIEHTHYIO TOJIAPHYIO, KOBAJEHTHYIO
HETIOJSIPHYIO U METAJUTMYECKYIO;

v\ u300paXkaTh OJIEKTPOHHO-HOHHBIE (OPMYINIBI BEMIECTB, OOpPAa30BAHHBIX XHUMHUYECKHMHU
CBSI35IMU PA3HOTO BHUJIA;



v’ BBUIBJISATH 3aBHCHMOCTB CBOMCTB BEHIECTB OT CTPOCHUS UX KPHCTAUIHYECKUX PEHIETOK: HOH-
HBIX, aTOMHBIX, MOJIEKYJISPHBIX, METAIITHYECKHX;

v XapakTepu30BaTh XUMHYCCKHE OJIEMEHThI M HX COCAWHEHHS HA OCHOBE MOJIOKEHHUS
3JIEMEHTOB B IIEPUOIUYECKOM cucTeMe U 0COOEHHOCTEN CTPOCHHS UX aTOMOB;

v ONHUCHIBaTh OCHOBHBIE dTanbl OTKpbITHS J[. V. MeHeneeBbIM NEPHOIUUECKOTO 3aKOHA U
NEPUOANYECKON CHCTEMbl XHMHUYECKMX OJJIEMEHTOB, JXM3Hb M MHOTOOOPa3HYI0 HaydHYIO
JIeATEIbHOCTh YUYECHOTO;

v XapakTepu30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAYCHHE MEPUOJNYECKOrO 3aKOHa M
IIEPUOIUYECKON CUCTEMBI XUMHUYECKUX 351eMeHTOB 1. 1. Menneneesa;

v\ 0CO3HaBaTh HAy4YHbIE OTKPHITHS KaK pe3yJbTaT JUIMTCIBHBIX HAOJIOJCHUI, OIBITOB,
Hay4HOH ITOJIEMHKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUM.

BbINyCKHUK MOTYYUT BO3MOXHOCTh HAYYUTHCS:

v/ 0CO3HaBaTh 3HAYECHHE TCOPETUUECCKUX 3HAHUI JUIS MPAKTUYECKON JIESITEIbHOCTH YEIaBEKa,
v OIMCBIBATh M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHMKY CHCTEMHOTO aHaJIHn3a;

v IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJANYECKON CHCTEMBbI XUMUYECKUX DJIEMEHTOB
JUTst OOBSICHEHUS U TIPEBUACHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

v'pa3BuBaTh UHOOPMAIIMOHHYIO KOMIIETEHTHOCTD IIOCPEACTBOM YIIIyOJIEHHs 3HAHUH 00 MCTO-
PHUH CTAaHOBJICHUSI XUMHUYECKON HayKH, €€ OCHOBHBIX MOHSATUH, IEPUOIUYECKOTO 3aKOHA KaK OJI-
HOT'0 U3 BaXKHEHUIINX 3aKOHOB IIPUPO/JIbI, @ TAKKE O COBPEMEHHBIX JIOCTHKEHUSAX HAYKU U TEX-
HUKU.

Paznen III. MHOroo6pasue XuMu4ecKux peaxkiuil

BbImyCcKHUK Hay4YHUTCS:

v OOBSICHATH CYTh XMMHYECKHX MPOIIECCOB M X MPUHIMIHAILHOE OTIINYUE OT PU3HYECKHUX;
v/ Ha3bIBaTh NPU3HAKH M YCIIOBHUS MIPOTEKAHUS XUMHUYECKUX PEaKIIHIA;

v/ yCTaHaBIMBATH MPUHAIJIEKHOCTH XMMHUYECKON PEAKIIUK K ONPEIEICHHOMY THITY 110 OJJHOMY
U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YKCIY U COCTaBY UCXOIHBIX BEIIECTB U MPOAYKTOB
peakiuu (peakiuu COeAMHEHUS, PA3I0KEHHUs, 3aMeIeHrs U 0OMeHa); 2) MO BBIJICTICHUIO WJTU
MOTJIOIEHHUIO TETJIOTHl (PEeaklUu HK30TEePMHUUECKUE M SHIOTEPMHUUYECKHE); 3) MO0 M3MEHEHUIO
CTENeHEeW OKHCIEHMSI XUMHUUECKHUX AJIEMEHTOB (PEaKIUU OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE);
4) mo obpaTuMocCTH Tpolecca (peakuu o0paTuMble U HeoOpaTHUMBbIE);

v/ HaswBaTh (PAKTOPHI, BAMAIONIME HA CKOPOCTh XUMHYECKUX PEAKIIHA;

v’ Ha3bBaTh (HAKTOPBI, BIMSIONIME HA CMEICHHE XHMHYECKOTO PABHOBECHS,

v COCTaBJIATH YypaBHEHWs OHJIEKTPOJUTHYECKON JIUCCOIMAIMKM KHUCIIOT, IIEJIOYed, COJeif;
MOJIHBIE U COKPAIICHHBIE HOHHBIE YPABHEHUS peakiiii oOMeHa; ypaBHEHHs OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEaKIuil;

v/ IPOTHO3MPOBATH MPOIYKTHI XUMHUYECKUX PEaKIHii Mo GopMyTam/Ha3BaHUSM HCXOTHBIX Be-
IECTB; ONPEENSITh UCXOHBIE BELIECTBaA 110 (popMyIaM/Ha3BaHUSIM MPOJIYKTOB pEaKLUu;

v/ COCTaBJIATH YpPABHCHHUSI PEAKIMi, COOTBETCTBYIOIIMX MOCICIOBATEILHOCTH («I[CTTOYKEY)
MpeBpaleHN HEOPraHNYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

v\ BBUIBJIATH B MPOILECCE DKCICPHMEHTA MNPH3HAKH, CBUACTEIBCTBYIOIIHE O MPOTCKAHHUH
XUMUYECKON PEaKLNH;

v TIIPUTOTOBJISATH PACTBOPHI C OMPEIEICHHON MacCOBOIA J10JI€ paCTBOPEHHOTO BEIIECTBA,;

v OmpeeNnaTh XapakTep Cpeabl BOJHBIX PACTBOPOB KHCIOT M IIENOYEH IO W3MEHCHHIO
OKPAaCKH MHJMKATOPOB;

v\ IPOBOIUTH KAa4YECTBEHHBIC PEAKIMH, IOATBEPIKIAIONINE HAIWYHEe B BOIHBIX PACTBOPAx
BELIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.

BbINyCKHHUK TOTYyYUT BO3MOKHOCTD HayYUThCS:

v/ COCTaBIISTH MOJIEKYJISIPHBIC U MOJIHBIE HOHHbIE YPABHEHHUSI 10 COKPAIEHHBIM HOHHBIM ypaBHe-
HUSM;

v IPUBOJIUTH TPUMEPBI PEAKIINHL, TOTBEPKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXKIY OC-
HOBHBIMHU KJIACCAMH HEOPTaHMYECKHUX BEIIECTB;

v IPOTHO3UPOBATH PE3YJIBTATHI BO3JICUCTBHUS PA3IHUHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH



XAMHYECKON PEAKIIUY;

v IPOTHO3UPOBATh PE3YJIbTATHI BO3ICHCTBHUS PA3IMUYHBIX (hAKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS.

Paznen IV. MHorooGpasue BeiiecTn

BrinmyckHuK Haydures:

v/ OmIpenensTh NPUHAIEKHOCTh HEOPTaHUIECKUX BEIIECTB K OJHOMY U3 H3y4YEHHBIX Kilac-
COB/TPYIIL: METAJUIbI U HEMETAJLJIbI, OKCUbI, OCHOBAHUS, KUCIOTHI, COJIH;

v’ COCTaBIIATh (OPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

v/ OmpeJeNsaTh BAJIEHTHOCTD U CTENEHb OKUCIIEHHS DJIEMEHTOB B BEIIIECCTBAX;

v coctaBisaTh (HOPMYJIbI HEOPTaHWYECKUX COCAMHEHHH 0 BAJICHTHOCTSIM M CTCICHSIM
OKHCJIEHHUS

9JIEMEHTOB, a TAKXK€E 3apsilaM MOHOB, yKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KHCIIOT, OCHOBA-
HHUH U COJICH;

v’ 0OBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS (DH3UUECKUX M XUMHUUYECKHX CBOMCTB MPOCTHIX BE-
1iecTB (METaJIJIOB U HEMETAJIJIOB) U MX BBICIIMX OKCHUJIOB, 00pa30BaHHBIX AJIEMEHTAaMH BTOPOIO

U TPETHEro NEPUOOB;

v/ Ha3pIBaTh OOIIME XUMUIECKUAE CBOMCTBA, XapaKTEPHbIE LIS IPYIIIT OKCUIOB: KHCIOTHBIX, OC-
HOBHBIX, aM()OTEPHBIX;

v\ HaspiBaTh OOIIME XUMHYECKHE CBOMCTBA, XapakTEpHBIE I KaXKIOrO0 W3 KIACCOB
HEOPraHUYECKUX BEIECTB: KUCIOT, OCHOBAHUM, COJIEH;

v’ IIPUBOUTH TIPUMEPBI PEAKIIH, TIOATBEPIKAAIONIMX XUMUYECKHAE CBOMCTBA HEOPTAHUUECKIX
BELIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHUM U COJIEH;

v’ ONpeJeNsaTh BENIECTBO-OKUCIIUTEb U BEIECTBO-BOCCTAHOBHUTEND B OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKLUAX;

v COCTaBJIATh OKUCJIHMTEIbHO-BOCCTAHOBUTENBHBIA OaiaHc (Ui W3YYEHHBIX pEaKIMil) II0
IIPEIUI0KEHHBIM CXEMaM PEAKLUi;

v\ TIPOBOJAUTH JTa0OPATOPHBIE OIBITHI, TOATBEPKIAIOIIME XMMHUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BELIECTB;

v TIPOBOJUTH JTA0OPATOPHBIE OIBITHI MO MOJIYYEHHIO U COOUPAHUIO Ia3000pa3HbIX BEIIECTB:
BOZIOPOJa, KUCIOPO/A, YIIIEKUCIIOTO Ta3a, aMMHUAKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOIINX
pEeaKInii.

BBIITyCKHMK MOJIYyYUT BO3MOXHOCTb HAyYUThCS:

v IPOrHO3UPOBATH XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;

v IPOTHO3UPOBATH CIIOCOOGHOCTH BEMIECTBA MPOSBIISTH OKHCIUTEIBHBIC UITH BOCCTAHOBHUTEIb-
HBIE CBOIICTBA C YUETOM CTEIIEHEH OKHUCIIEHUS JIEMEHTOB, BXOISAIIUX B €0 COCTaB;

v'BBISIBIIAITH CYIIECTBOBAHHE TEHETUYECKON B3aUMOCBSI3H MEK/Ty BEIIIECTBAMH B PSILY: IPOCTOE
BEIIECTBO — OKCHJl — T'HMJIPOKCHUJ — COJIb;

v/ XapakTepu3oBaTh 0CoObIe CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KHCIIOT;,

v IIPUBOIUTEH TIPUMEPHI YPAaBHEHWH pPEaKIUii, JICKAIMX B OCHOBE MPOMBIIIICHHBIX CIIOCOO0B
MIOJIyYEHUS] aMMHaKa, CEpHOM KUCIIOTHI, UyT'yHA U CTaJlu;

v OIHMCHIBATH (PU3HYECKHUE M XUMUYIECKHE TIPOIIECCHI, SIBISIFOIMECS YaCThI0 KPYroBOpOTa Be-
LIECTB B IPUPOJE;

v OpraHM30BBIBATH, IPOBOIUTH YUCHUYECKHE TIPOCKTHI IO HCCIIEOBAHNIO CBOMCTB BEIIECTB,
MMEIOLINX BaKHOE ITPAKTUYECKOE 3HAYCHHUE.



KPUTEPUU OLNIEHUBAHUS PA3JIMYHBIX ITPOBEPOYHbIX PABOT

[Tpu oueHKe y4eOHBIX TOCTHXKEHUH ydaIluXcsl IPUMEHSAETCs] KpUTepualibHasi CUCTEMA OlLie-
HUBaHUS MO NATUOATBHOM 1IKaie (0TMETKa «1» He CTaBUTCSA):

Kpurepun olieHKH IPOEKTHOM U Mccie10BaTeNbcKoi paboThl pa3padaThIBAIOTCS C yue-

TOM IIeJICH U 3a]1a4 IPOCKTHOM JIeATeNbHOCTH Ha JaHHOM 3Tarie o0pazoBanus. MHInBuayanbHbINH
IPOEKT 11€7€CO00pa3HO OLICHNUBATh 10 CIEAYIOIUM KPUTEPUSM:

1. CriocoOHOCTB K CAaMOCTOSITETFHOMY ITPUOOPETEHUIO 3HAHHI U PEIICHUI0 POOIIeM, POSIB-
JSIIOINASACS B YMEHHMM IIOCTaBUTh MpoOJIeMy M BBIOpaTh aJIeKBaTHBIE CIIOCOOBI €€ pELICHMS,
BKJIIOYas MOMCK M 00paboTKy MH(poOpMauuu, GOpMyJIUPOBKY BBIBOJOB W/WIM OOOCHOBaHHE U
peanu3aiuio/anpodanuio NpUHATOr0 pelieHus, 000CHOBaHME M CO3JaHUE NPOrHO3a, MOJEIH,
MakeTa, 00beKTa, TBOPYECKOTO PEIIeHUs U T. 1. JJaHHBIN KpUTEPHil B 11€JIOM BKIIOYAET OLCHKY
c(OPMHPOBAHHOCTHU MIO3HABATEIbHBIX YUEOHBIX AECHCTBUIM.

2. CchopMupOBaHHOCTB MPEIMETHBIX 3HAHUN U CIIOCOOOB ICHCTBHIA, TPOSIBIIAIONIASCS B yMe-
HUM DACKpbITh CoJiepKaHue paboThl, I'PaMOTHO M OOOCHOBAHHO B COOTBETCTBUU C
paccMmaTpruBaeMoit mpoOIeMO/TeMOM HCITOJIB30BATh UMEIOIIUECS 3HAHUS U CIIOCOOBI ICHCTBUH.
3. ChopMHUPOBAHHOCTb PETYIISITUBHBIX JACHCTBHM, IPOSIBIIAIOLIA’ICS B YMEHUU CAMOCTOSITEIbHO
IUTAHUPOBATh U YIPABIATH CBOEH I0O3HABATEIbHOU JESATENILHOCTHIO BO BPEMEHHU, HUCIOJIb30BATh
pecypcHble BO3MOYKHOCTH Ul JIOCTMIKEHHUS LeNed, OCYIECTBIATh BBIOOP KOHCTPYKTHBHBIX
CTpaTeruil B TpyJHBIX CUTYaIUX.

4. CpopMHUPOBaHHOCTh KOMMYHUKAaTUBHBIX JEHCTBUH, IPOSBIAIONIASACA B YMEHUHU SICHO U3J10-
XKHUTh ¥ O(POPMHUTH BBHIMOJHEHHYIO paboTy, MPEICTaBUTh €¢ PEe3yNbTaThl, apryMEHTHPOBAHHO
OTBETUTH Ha BOIIPOCHI.

MaxkcumanbHast OIIeHKa M0 KaXKJI0MY KPUTEPHIO HE JI0JDKHA MpeBhImaTh 3 6amios. [Tpu Takom
[OJXO0/I€ JOCTI)KEHHE 0a30BOro ypoBHS (OTMETKAa «yJOBIETBOPUTEILHO») COOTBETCTBYET
MOJIy4YEHUIO 4 MEepBUYHBIX OaJIOB (IO OJHOMY Oaylly 3a KaXKAbI M3 YETHIPEX KPUTEPHEB), a
JIOCTMDKEHUE TIOBBILIEHHBIX YPOBHEH COOTBETCTBYET MOJIyY€HUIO 7—9 NEepBUYHBIX OasioB
(OTMETKa «XOpOIIIO)

i 10—12 nepBUYHBIX 0aIOB (OTMETKA «OTIUYHOY).

Kpurepuu oieHKHM yCTHOTO OTBETa

OTMeTKa «5)» CTaBUTCS, ECIU:

v/ OTBET TOJIHBIA U MPABHIBHBINA HA OCHOBAHWH H3yYEHHBIX TEOPHI;

v Marepuai U3JI0KeH B JOTUUECKOM MOCIIEN0BATENBHOCTH, TUTEPATYPHBIM SI3BIKOM;

v\ OTBET CaMOCTOSATENbHBIMH.

OtBeT «4» CTaBUTCS, €CIIH;

v/ OTBET TOJIHBIM U MPABWIBHBINA HA CHOBAHUH W3yYEHHBIX TEOPHIi;

v\ MaTepwajd M3II0KEH B OINPENEICHHOW JIOIMYECKOW IOCIENOBATENBHOCTH, IPH JTOM
JIOTIYIIICHBI JIBe-TPHU HECYIIECTBEHHBIC OMMUOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIS.
OtMmeTKa «3» CTaBUTCS, €CIIH:

v/ OTBET TOJIHBIH, HO IPH YTOM JIOIYIIEHA CYIIECTBEHHAs OINOKa;

v\ WM OTBET HEIOHBIN, HECBSI3HBIN.

OTMeTKa «2)» CTaBUTCS, €CIIU:

v 1pu oTBeTE OOHAPYKEHO HEITOHUMAHHUE YUYAIIUMCS COJIEPYKAHUs YIeOHOTO MaTepHaa;

v\ WM JONYIIEHBI CYIIECTBEHHBIE OMIMOKH, KOTOPHIE yJaIlMiCs HE MOXKET HCIPaBUTH IPH
HABOJSIIITUX BOMPOCAX YUHUTEIIS,

v 1100 IPU OTCYTCTBUH OTBETA.

OneHka 3KcNepUMEHTATbHBIX YMEeHUH



OneHka CTaBUTCS Ha OCHOBAaHWW HAOMIONEHUS 32 YYAIUMHUCS B XOJE BBIOJHEHUS
MpaKTUYECKON pabOThI M MUCHbMEHHOTO OTUYETa 3a padoTy.

OtmeTKa «5» CTaBUTCS, €CITH:

v/ paboTa BBINOJHEHA TOJHOCTBIO W 0€3 OmMOOK, CIeIaHbl NMpaBHJIbHBIC HAOIIOJCHUSA |
BBIBO/IBI,

v OKCIIEPUMEHT OCYIIECTBIICH TI0 IUIAHy C y4eTOM TpeOOBaHWH TEXHHKH OE30IIaCHOCTH H
MIPaBHII

paboThI ¢ BelecTBaMu U 000pyI0BaHUEM;

v IpOsIBJIEHBI OPraHU3aIlMOHHO - TPYAOBBIE YMEHUS, TIOAAEPKUBAIOTCSA YMCTOTA M HOPAIOK Ha
paboueM MecTe, SKOHOMHO HCIOJIB3YIOTCSl PEAKTHBBIL.

OtMmeTKa «4» CTaBUTCS, €CIU:

v paboTa BBINOJHEHA MPABHJIBHO, CHC/AHbI MPAaBUIILHBIE HAOIOAEHHUS W BBIBOIBI, HO MPH
9TOM DKCIIEPUMEHT MTPOBEJICH HE MOJHOCTHIO;

v WM JONYIICHBI HECYIIECTBEHHBIE OMMMOKH B paboTe C BEIIECTBAMU M 000PYI0BAHUEM.
OTMeTKa «3» CTAaBUTCS, ECIIU:

v paboTa BHINOJHEHA IPABUJIBHO HE MEHEE, YEM HAIIOJIOBUHY,

v\ WM JONyIeHA CYyIIECTBEHHas OIIMOKAa B XOJA€ OKCIEPHMMEHTa, B OOBICHEHUM, B
obopmiieHnn pPabOThI, B COOJIOJICHWM TIPABHJI TEXHUKH OC30MacHOCTH IIpU paboTe ¢
BEIIECTBAMH U 000PYIOBAHUEM, KOTOPAsi HCIIPABIISICTCS 110 TPEOOBAHUIO YUHUTEIIS.

OtMmeTKa «2» CTaBUTCS, €CIIU:

v jonyuiensl ase (1 00Jiee) CyIIeCTBEHHbIE OIIUOKU B XO/I€ DKCIIEPUMEHTA, B 00BACHEHUH, B
odopmiieHun paboThl, B COOIIOICHUU MPABUI TEXHUKU O€30M1aCHOCTH, KOTOPBIE yUYalluiics He
MOJKET UCTIPABUTh JaKe M0 TPECOOBAHUIO YUUTEIIS,;

v paboTa He BHINOJHEHA, Y YYAIIEroCst OTCYTCTBYET KCIIEPUMEHTAILHBIE YMEHHSL.

Ouenka yMeHHH pemiaTh pacyeTHbIE 32124

OtMeTka «5» CTaBUTCS, €CIIM B JIOTUYECKOM PACCYKJIEHWU M DPEIICHWHU HET OIIMOOK, 3a/aya
peleHa palroHalIbHBIM CIIOCO00M;

OtMmeTKka «4» CTaBUTCS, €CJIA B IOTUUECKOM PACCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIH-
00K, HO 33/1aua pellieHa HepalMoHATbHBIM CIIOCOO0M, UITU AOMYIIEHO He Oojiee IBYX Hecylle-
CTBEHHBIX OIIHOOK.

OtmeTKka «3» CTaBUTCS, €CIM B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTTyIIIeHa CYIIECTBEHHAs OMMOKa B MAaTEMAaTHIECKUX pacueTax.

OtMeTKa «2» CTaBUTCS, €CJIM UMEIOTCS CYIIECTBEHHBIC OIITMOKHU B JIOTHYECKOM PACCYKJICHUU U B
pELIeHNH; OTCYTCTBYET OTBET Ha 3aJaHUeE.

OueHka NUCbMEHHBIX KOHTPOJILHBIX PadoT

OtmeTka «5» CTaBUTCS, €CJIM: OTBET MOJHBIA M TPAaBUJIBHBIM, BO3MOXHA HECYHIECTBEHHAas
omuoka.

OtmeTKa «4» CTaBUTCS, €CITU: OTBET HEMOJIHBINA WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHbIX
OLIMOOK.

OtmeTtka «3» cTaBUTCS, €ciau: padoTa BBINOJIHEHAa HE MEHEE YeM HAaIlOJIOBUHY, JOIYILEeHa OJlHa
CylIeCTBEHHasl OIMOKa U IPU ATOM JIBE-TPU HECYIIIECTBEHHBIE.

OtmeTKa «2» CTaBUTCS, €cli: paboTa BHINIOJHEHA MEHBIIIE, YEM HAMOJIOBUHY WU COJEPKUT He-
CKOJIBKO CYILIECTBEHHBIX OLIHOOK, 00 paboTa HEe BHITIOIHEHA.

[Tpu onieHKe BBIMOTHEHUS TMCbMEHHOW KOHTPOJIBHON pabOThl HEOOXOAUMO YUUTHIBAThH TPEOO-
BaHUs enuHoro opdorpaduueckoro pexxkuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTHPYET NMPEALIECTBYIOIINE IPU BHICTABICHUH OTMETKHU 32 YETBEPTh, IOJIYTOJIUE, O/,



OueHka TecTOBBIX padoT

Tectbl, cocTosIIME U3 TSTH BOIIPOCOB MOKHO HUCIIOJIB30BATh MOCIIE U3YUEHUs KaXKI0r0o MaTepu-
ana (ypoka). Tect u3 10—15 BonpocoB ucnosb3yeTcs s NEPUOANYECKOT0o KOHTpos. Tect u3
20—30 BompocoB HEOOXOIMMO HUCIIOJIB30BATh VISl UTOTOBOTO KOHTPOJIS.

[Ipu olleHMBAaHUU UCTIOJIB3YETCS CIEAYIOIIas IKajia:

Jl1st Tecta U3 MATH BOIIPOCOB

v Her OmuOOK — OLIEHKA «5»;

v oaHa omubKa — OIeHKa «4»;

v' 1Be OIUOKU — OLEHKA «3»;

v Tpu omMOKHK — OIIEHKA «2».

Hnst tecta u3 30 BOIpocoB:

25—730 npaBUIBHBIX OTBETOB — OIICHKA «5»;

19—24 npaBUIBHBIX OTBETOB — OIEHKA «4;

12— 18 npaBWIBHBIX OTBETOB — OIICHKA «3»;

MeHbIIe 12 MpaBUIIbHBIX OTBETOB — OIIEHKA «2).

ANANENEN

Ouenka pedepara

Pedepart orenuBaeTCs Mo CIEIYOINUM KPUTEPUSIM:

v’ cobmoaeHne TpeboBaHmii K ero 0(hOPMIICHHIO;

v' HEeoOXOIUMOCTh M JOCTATOYHOCTH ISl PACKPHITUS TEMBI IIPUBEICHHON B TEKCTE pedepara
uHpopManuu;

v yMeHwue 00ydaronierocsi CBOOOIHO M3JIaraTh OCHOBHBIE HJIEU, OTPaKEHHbIE B pedepare;

v\ CIOCOOHOCTH OOy4aromierocs IMOHATh CYTh 3aJ@BaE€MbIX UYJICHAMH aTTECTAIIMOHHOM
KOMHUCCHH BOIIPOCOB U CPOPMYITUPOBATH TOUYHBIC OTBETHI HA HUX.



