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[TosscHUTe/IbHaAs 3anUCKa
Heo6xoauMocTs pa3paboTKu 37eKTHBHOTO Kypca mis ydammuxes 10-x n 11-x kiaccoB

«XuMusi B 3ajavax» OOYCIOBJCHA TEM, YTO B COOTBETCTBHH C 0a3MCHBIM y4YEOHBIM ILIAHOM
cpenHero (MOHOTO) o0IIero oOpa3oBaHUs XMMHH 3a 2 TOja BbeNseTcs Bcero 68 wacos. B
comepkanuu Kypca xumuu B 10-11-x kiaccax mpencTaBiieHbI TOJBKO OCHOBOIOJIATaIOIINe
XUMHAYECKHE TEOPETUYECKHE 3HAHUs, BKIIOYAIOIINE caMble oOIue cBeneHus. [loBepXHOCTHOE
U3y4eHUE XMMHUH He olJerdaer, a 3aTpyJHseT ee ycBoeHHe. OCOOCHHOCTBIO JTAHHOTO Kypca
SIBJSIETCSI TO, YTO 3aHATHS UAYT MApAJUICIBHO C M3Y4YECHHEM Kypca OopraHndeckoil xumuu B 10-om
KJlacce, M ¢ M3y4eHHeM Kypca oomieit xumun B 11-om kimacce. 910 1aéT BO3MOKHOCTh TIOCTOSTHHO
U TOCIICA0BATEIILHO YBS3bIBaTh YYEOHBIH MaTepuall Kypca ¢ OCHOBHBIM KypCOM, a YYalluMCS
nojydaTh Oojiee MPOYHBIC 3HAHMSA IO MpeaMmery. [lporpamma Kypca TOCIYKHT st
CYIIECTBEHHOTO yIrUIyOJEHHWsT ¥ pACIIMPCHUS 3HAHUKA 10 XHUMHH, HEOOXOJMMBIX IS
KOHKPETU3aIlUK OCHOBHBIX BOIPOCOB OPraHUYECKOM, OOIIEH M HEOPraHUYECKOW XWUMHU M JUISI
00IIIero pa3BUTHUS YICHUKOB.
Hean kypca:
e pacCIIMpeHNE 3HAHHUH, (OPMHUPOBAHUE YMEHUN M HABBIKOB y ydalllUXCs MO pelie-
HUIO PaCUYCTHBIX 3a/1a4 U YIPAKHEHHI 10 XMMUHU, PA3BUTHUE ITO3HABATEILHON aKTHBHOCTH
U CaMOCTOSITEIILHOCTH.
3apaum Kypca:
® yII1yOJICHUE U PACIIMPEHUE 3HAHUI 10 XUMUHU
®3aKpENHUTh YMEHUSI U HABBIKU KOMILICKCHOTO OCMBICIICHHUSI 3HAHUHM M UX TpUMe-
HEHUIO MTPH PEIICHUH 3a71a4d ¥ YIPaKHCHUH;
® IICCIICIOBATh M aHAJIM3UPOBATh AITOPUTMBI PEIICHUS THIIOBBIX 3aJ1a4, HAXOJUTh
CIIOCOOBI pelIeHUs KOMOMHUPOBAHHBIX 3a/1a4;
¢ HOpMHUPOBATH IEIOCTHOE MPEICTABICHHE O MPUMEHEHUH MaTeMaTHYECKOro ar-
napata MpH PeHICHHH XUMUYECKHX 3a/1a4;
® pa3BHBATH Y YUAIIUXCSl YMEHHSI CPABHUBATh, aHATU3UPOBATH U JIEJIaTh BHIBOIBI;
® Cr1I0coOCTBOBATh (POPMUPOBAHUIO HABBIKOB COTPYAHUYECTBA B MPOIIECCE COB-
MECTHOH paboTHI;
® Da3BHUTh MHTEPECHI YUAIMXCS, YBICKAIOUINXCS XUMHCH.
Kypc 6a3upyercsi Ha 3HAHHSX, MMOJIYUYAEMbIX YYAIIUMHUCSA MPHU U3YYCHUH XUMHH B OCHOB-
HOW MIKOJIe, U HEe TPEeOYyeT 3HAHUS TEOPETUYCCKHUX BOIMPOCOB, BBIXOJAIIMX 32 PAMKH IIKOJbHOU
nporpammbl. B TO jke Bpemsl Ui YCHENIHOM peaiu3aliy 3TOro 3JIeKTUBHOTO Kypca HeoO0XO0Iu-

MO, 4TOOBI pe6$[Ta BJI1aaciin BOXHEHUIITNMH BBIUYMCITUTEIbHBIMH HaBbIKaMH, aJITOPUTMAMH PCHIC-



HUS TUTIOBBIX XUMHUYECKUX 33/1a4, YMEJU MPUMEHATH NPH PEUICHUH 3a/1a4 BakHeimue duznye-
CKHE U XMMUYECKHE 3aKOHBI.

B xauecTBe OCHOBHOM (POpPMBI OpraHM3alui y4eOHBIX 3aHATUH MpeIaraeTcs MPOBEACHNE
CEMHHApPOB, Ha KOTOPBIX JIaeTcs KpPaTKoe OObSCHEHUE TEOPETUUECKOr0 MaTepHaia, a Tak ke pe-
IIEHHE 3a7]a4 ¥ YIPAKHEHUM 1O JaHHON TeMe.

Jnisi TIOBBIIIEHUSI UHTEPECAa K TEOPETHUYECKUM BOIPOCAM U 3aKpEIUICHHUsS] H3yYeHHOTO Ma-
Tepuana, MperyCMOTPEHBl YPOKU-TIPAKTUKYMBI [0 COCTABJICHUIO CXEM IpPEBpalleHHUH, OTpaxa-
IOLIMX F€HETUYECKYIO CBS3b MEX]y KIacCaMH HEOPIaHWYECKHUX U OPraHMYEeCKHX BELIECTB U CO-
CTaBJICHUIO PACUETHBIX 33/1a4, C YKa3aHHUEM CIIOCOOOB MX PEIICHUS.

[Tpu pa3zpaboTke MpOrpaMMBbl SJIEKTHBHOTO MPEIMETa aKIEHT AEJaNICs Ha T€ BOMPOCHI, KO-
TOpbIe B 0a30BOM Kypc€ XMMHH OCHOBHOW M CpPEJHEW IMIKOJBI paCCMAaTPUBAIOTCS HEJOCTATOYHO
IIOJTHO WJIM HE pacCMAaTPUBAIOTCSI COBCEM, HO BXOJIAT B IPOTrPaMMbl BCTYIUTENBHBIX SK3aMEHOB B
By3bl. 3aJ]auu ¥ YHOPaXHEHUs [0J0OPaHbl, TaK YTO 3aHATUS MO UX PEIIEHUIO MPOXOIAT Mapai-
JeTBHO C M3YYaeMBbIM MaTepHajoM Ha ypokax. BOJBIIMHCTBO 3a/a4 M YNpaKHEHUH B3STO W3
KVMos no EI'D npeapaymux JeT, 4To N03BOJISET MOATOTOBUTh yualuxcs kK caaue EI'D.

OneKkTUBHbIM Kypc «XuMus B 3amayax» coBMmecTUM ¢ mnporpammoil O.C.I'abpuensiHa,
N.I".OctpoymoBa, C.A.CnankoBa (IIporpamma kypca xumuu s 10-11 kmaccoB) u ydeGHO-
METOAMYECKIUM KOMIUIEKTOM.

DNEeKTUBHBIN Kypc «XUMHS B 33/1a4axX ¥ YIPaXHEHUIX» peaHa3HadeH Ui yqammxcs 10-
11-p1x k1accoB U paccunTaH Ha 34 yaca B 10knacce u 34 yaca B 11 knacce

(1 gac B Henmemro B 10 u 11 ximaccax).
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JlanHass mporpaMMa TrapaHTHpyeT oOecledYeHHe eIUHCTBAa 00pa30BaTEIbHOTO
NPOCTPAHCTBA 3@ CYET MPECMCTBCHHOCTH, HMHTETPAIMM, TPEIOCTABICHUS  PaBHBIX
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00pa3oBaTeNbHBIX OpraHM3alldii, a TaKKEe C Yy4YCTOM BOBJICUCHHS OOYYAIONIUXCS C

OrpaHM4YC€HHBIMH BO3MOKXHOCTSAMMU 3J0POBbA.

Ileny v 3aga4yu
Ocnosnast yenb N3y9eHus yaeOHoro (3JEKTUBHOTO) Kypca

dhopMHUpOBaHHE MPEICTABICHUNA O XHUMHYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYyYHOUH
KapTUHBI MUPA, OBJIAJICHUE BAXXHEUIIIMMU XUMUYECKUMH MOHSITUSIMU, 3aKOHAMU U TEOPHUSIMH.

OcHnognbie 3a0au:

OBJIQJICHHE METOJaMU HAyYHOTO TO3HAHHS HJisi OOBSACHEHHMS XUMHUYECKUX SBJICHHU U
CBOWCTB BEILECTB, OLIEHKU POJM XMMHUHU B PA3BUTHUU COBPEMEHHBIX TEXHOJOTHA W MOJIYYEHUU
HOBBIX MaTE€pHUaJOB;

BOCIIUTaHHE YOEXKJCHHOCTH B TIO3UTHUBHOW PONMM XHUMHH B KH3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3JO0POBBIO M OKpYXKaromleu
cpexne;

MPUMEHEHHUE TOJYyYEeHHBIX 3HAaHUW 71 O€30IMacCHOTO HCIOJIb30BAHMS BEIIECTB U
MaTepUajoB B OBITY, CETHCKOM XO3SMCTBE M HAa MPOU3BOJICTBE, PEIICHUS MPAKTUIECKUX 3a/1a4 B
[OBCEJTHEBHOW JKU3HM, NPEAYIPEKICHUS SBICHUN, HAHOCSIIIMX BPEZ 3J0POBBIO YEJIOBEKA W

OKpY>Kalolleu cpee.

OO1asa xapaKTepUCTHUKA Y4eOHOro (3JIEKTUBHOT0) Kypca
Conepxanne yueOHOTO (PJIEKTHBHOTO) Kypca «XHMHUSI B 3agadyax»

MIPEJCTAaBICHO JIMHEHHBIM CIIOCOOOM TOCTPOCHHUSI YUEOHBIX MporpamMM. Y4eOHBIH Marepuan



BBICTPAWBAETCS B OJIHOM JIMHUU M COCTOUT U3 MOCIIE0BATEIHHO CBSI3aHHBIX MKy CO00i TaB 1
TeM. YUeOHbI MaTepuai KaxJ10d NOCIEAYIOUIEH IIaBbl ABJISETCS JOTUYECKUM MPOAOIKEHUEM
TOTO, YTO W3Y4YaJOCh B MPEAbIAYHIMH TJIaBe. DTO IMO3BOJIIET 3KOHOMUTH BpPEMsl, MOCKOJbKY
UCKJITIoYaeTcs 1yOaupoBaHue MaTepuaa.

[IporpaMMHBIii  MaTepual  OTpa)kaeT BCE COBPEMEHHBIE 3ampochl  OOIIECTBa:

dbopMupoBanus (QyHIAMEHTAIBHBIX MPEICTABICHUNA O MHpE, BKIIOYAIONIMX Hapsay ¢
¢bu3nuecKkuMU U OWOJIOTUYECKUMHU 3HAHUSIMH, HEOOXOIUMBIM O0BEM XHMMHUYECKUX 3HAHUM;

(dhopMUpOBaHHE XUMHYECKUX 3HAHUM Ba)KHBIX Kak Ui MMOBCEIHEBHOMN JKU3HU, TaK U IS
NeSITeIbHOCTH BO BCeX 00JAacTSIX HAyKH, HapOJHOTO XO3sIMCTBA, B TOM YMCIIE HE CBSI3aHHBIX C
XHMMHEN HEMOCPEICTBEHHO.

Xumuueckoe oOpa3oBaHME€ HEOOXOAMMO TaKXkKe IS CO3JaHUs Yy OOy4aroluxcs
MPEACTABICHUI O pPOJAM XUMHUU B PEIICHUH SKOJOTUYECKUX, CBIPHEBBIX, JHEPreTUUYECKHX,
MIPOI0BOJILCTBEHHBIX, MEAUIIMHCKUX TIPOOJIEM YEITOBEYECTRA.

Llennocmnvie  opuenmuper  IlporpaMMbl — ONpENENSIOTCS — HANPABIEHHOCTBIO  Ha
HAI[MOHATILHBIM  BOCHUTATENBHBIM HJeall, BOCTPEOOBAHHBIN COBPEMEHHBIM POCCHUHCKUM
00IIECTBOM U TOCYJapCTBOM.

[Iporpamma nipegycmarpuBaeT obecredeHue o01eo0pa3oBaTesibHON U OOIIEKYIbTYPHOU
MOATOTOBKM yyamuxcs. [IporpaMmma mo3BossieT pacKphITh BEIYIIHE UACH U TEOPUH XUMHUECKON
HaykH, (OPMHUPYIOIIHNE MHPOBO33PEHHE YYaIUXCS — 3aKOH COXpaHEHHsI MacChl M JHEPTHUH,
[Tepuonnueckuii 3axkoH JI. M. Menneneesa, Teopuss XMMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
BemiecTB, Teopuss pacTBopoB. [lonmydeHHbIe 3HAHUS CO3[AIOT YCIOBHUS [UJIi TOHUMAaHUS
3aBUCMMOCTH CBOMCTB BEIIIECTB OT COCTaBa M CTPOEHUS;, OOYCIOBICHHOCTh MPUMEHEHUS
BEILIECTB UX CBOMCTBAMHU; MATEPUATIBLHOE €IMHCTBO HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB;
BO3pACTAOIIEH POJM XMMHUU B CO3/IaHMHM HOBBIX JIEKAPCTB U MATEPUATIOB, B SKOHOMHUU CHIPHA,
OXpaHE OKPYXKAIOUIEH CpeIbI.

Conepxanue [Iporpammsel pazpaboTaHO B COOTBETCTBUU C TPEOOBAHUSIMHU COBPEMEHHOM
JTUAKTAKA U BO3PACTHOM MCUXOJIOTHH U HAIIPABJICHO Ha PEIIeHUE 3a1ad 1Mo (OpMHUPOBAHHIO
y ydJammxcs Hay9HOTO MHPOBO33PEHHUs, OCBOCHHS OOIICHAYYHBIX METOJOB ITO3HAHUS,
MPAKTUYECKOT0 TMPUMEHEHHs TMOJYyYEHHBIX 3HAHUM, CO3JaHHE MEXKIPEIMETHBIX CBSI3el C
npeaIMeTaMu o0racTeil MaTeMaTUYECKUX M TYMAHUTAPHBIX HAYK.

[IporpamMma y4eOHOTO (DJEKTUBHOTO) Kypca «XHUMHS B 3aJa4ax»

MpeACTaBIICHA CICAYIONUMHU COACPKATETHHBIMI KOMITIOHEHTAMHU:
Baenenue;

YrieBoaopoibl;



Kucnoponcoaep:xaiue opraHM4ecKHe BEIIECTBA;

A3oTcozepkalue OpraHn4ecKue BeIecTBa;

CrpoeHnue aroma u nepuoanyeckuii 3akoH /[.1. Menneneesa;

CtpoeHue BelecTBa;

XUMUYECKUE PEaKLINN;

BemecTBa u X CBOMCTBA;

XuMHs B )KM3HU OOLIIECTBA.

Ipunyunet u ocobennocmu cooepoicanus Ilpoepammol:

IPUHLMII CUCTEMATUYHOCTU M IIOCIIEOBATEIbHOCTH IIPENIOJIaracT BbIIEICHUE B
M3y4yaeMOM MaTepuaje BeAYUIUX UIAEH U TEOPUN, BBICTPAUBAHKE JIOTUYECKOM CHCTEMBI Kypca
U y4eOHOTO MaTepuaslia BHYTPHM OJHOW TJaBbl, TeMbl. [IpUHIMO CHUCTEMHOCTH U
IIOCJIEIOBATEIBHOCTH  ITO3BOJISIET COXPAHUTh COOTHOLIEHME MEXKIY TEOPETUYECKUMU
IIOJIOKEHUSAMH M NPAKTUYECKOM COCTaBIISIIONIEH Kypca. Peannsyercss B 1OCiIe10BaTeIbHOCTH
TEOPUH, NIPAKTUKH, KOHTPOJISI U CAMOKOHTPOJISI O0YJaroIIuXCs;

MPUHIUI HETIPEPBIBHOCTU MO3BOJISIET OPraHU30BHIBATh OOYUYEHUE C ONMOPOW Ha 3HAHHS
XUMHHU, MOJIYYEHHbIE HA CTYNEHSIX HayaJlbHOI'O OOILEro U OCHOBHOrO o0uiero o0pa3zoBaHus, a
TAaK)K€ Ha JKM3HEHHBbIM onblT yyammxcsa. Kpome Toro, OONblIyl0 pojib WUrparOT 3HaAHMS,
c(OpMHUPOBAHHBIE APYTUM MIPEIMETHBIMU 00IACTAMM;

OPUHLUI JOCTYMHOCTM M WMHIUBUAYAJIM3alMM CTPOMTCS Ha Yydere Yy4eOHbIX
BO3MOXXHOCTEHl oOyuwatouiuxcsa. [lo3Bonsier BbIOpaTh ONTUMAIbHO Y4EOHBIM Marepual,
COOTBETCTBYIOIIMN BO3PACTHBIM, (PU3UYECKUM, ICUXOJOTHYECKUM U HHTEIJIEKTYaJIbHBIM
ocoOeHHOCTsIM oOyuatonuxcsi. O0ydueHue XMMUYECKOMY COJEPKAHHUIO OCTAETCs JOCTYIHBIM,
HO MO3BOJISIET YMCTBEHHO U MHTEJJIEKTYAJIIbHO Pa3BUBATh 00YYaIOLINXCS;

MPUHLIMII BapUaTUBHOCTH B OpraHu3aldd 00pa30BaTEIbHOW NEATEIbHOCTH AT
BO3MOXXHOCTbB JJIs1 pa3jIMYHbIX BApUAHTOB pealln3allii TEOPETUUECKON U MPAKTUYECKON YacTu
Kypca, UCXO/Is U3 00eCIIeUeHHOCTH Kypca MaTepHalbHO-

TEXHUYECKUM, HH(POPMAIIMOHHBIM, METOJUYECKHUM 00ecledyeHHeM, OCOOEHHOCTSIMU
pasHBIX Ipynn ydamuxcs B kiacce. [103BonsieT uckarb KOHCTPYKTUBHBIE IIyTH OpraHU3aLUU
y4eOHOM IeITENbHOCTH HE TOJIBKO YUUTEII0, HO U 00y4aromuMcs;

MPUHIMII MHUHHMMakca B OpraHu3anuu oOpa3oBaTeIbHOM JEATENbHOCTH I03BOJSET
00y4aroImuMcsi OCBOUThH 00s3aTeIbHYI0 YacTh peaju3yeMoil mporpaMMmbl. B To ke Bpems
nporpaMMa J1aeT BO3MOXKHOCTh pa3BUTHIO TBOPYECTBA, WHTEIUIEKTa OOYYalIUXCS uepes

y4acTH€ B IPOCKTHOM JIE€ATEIIBHOCTH,



HCCIIEA0BATENIbCKON EATEIIBHOCTH, B PEIICHUHN 33/1a4 IOBBIIIEHHOIO YPOBHS CIIOKHO-

CTH.

CucreMHO — JEATENBHOCTHBIM MOAXO0A, peanusyeMblii B IIporpamme, mo3BoiseT
(GbopMHpOBaTh JIMYHOCTHBIE, METANPEIMETHbIE U NPEAMETHBIE PE3yJbTaThbl, 0003HAYEHHBIE
(benepanbHBIM rocy1apcTBEHHBIM 00pa30BaTE/IbHBIM CTAaHAAPTOM B MPEAMETHON 001acTi

«EcTecTBeHHBIE HAayKH» C y4€TOM MHIAWBHUAYAJIbHBIX 0COOEHHOCTEH o6yqafonmxc>1.

MecTo B yueOGHOM IJ1aHEe
Ha ypoBae cpeanero oOmiero oopazoBanus y4eOHBINH (3JICKTUBHBIN) KypC SBIISICTCS

KypCOM IO BBIOOPY 00yUaromuxcs B peaMeTHON obsacti «EcTecTBeHHbIC HAYKN.
[TporpaMma yueOHOTro (3JEKTHBHOTO) Kypca «XHMHSI B 3aJ1a4ax »
paccunTana Ha 68 y4eOHBIX YacoB, Ha U3yUEHHUE Kypca B KaKIOM

KJ1acce MpeJnoiaraeTcst BeaeauThb 1o 34 gacos (1 yac B Heaento, 34 yueOHbIe HEACTH ).

TpeboBaHUA K yPOBHIO IOATOTOBKH BbINTYCKHUKOB

B pe3ynbTrare n3ydeHus 3J€KTUBHOTO IPEAMETA YUEHUK JTOJIKEH

3HaTL/IIOHUMATh

Baxnerime XUMUYECKUE TTOHATHS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB U MOJIEKYJI, MOJIb, MOJIIpHAsl Macca, MOJIAPHBIA 00BbEM, IMEKTPOIUTUYECKAS IHUC-
CoLMalUs, THAPOIU3, IEKTPOIN3, TeToBor d(H(eKT peakiuu, SHTANbINS, TEIIoTa 0Obpa3oBa-
HUSI, XUMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHSI, YTIEPOIHBIN CKeleT, PyHKIIMOHAIbHAS
rpyImna, TOMOJIOTHS, CTPYKTYpPHasi U IPOCTPAHCTBEHHAS! U30MEPHS;

OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH COXPAHEHMSI MAacChl BEIIECTB, NEPUOJUYECKUM 3aKOH,
3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajpo, 3aKOH l'ecca, 3aKOH AEHCTBYIOIIMX Macc B KUHE-
THKe U TepMoanHaMmuke; Kinaccudukamnuio 1 HOMEHKIATYPY: HEOPTaHUYECKUX U OPTaHHMYECKUX
COEIMHEHN;

YMeTh

HaspiBath: n3ydeHHbIE BEMIECTBA 10 «TPUBUAIBHOW» U MEKIYHAPOJHON HOMEHKJIATYpPE;

Onpenenarb: BaJ€HTHOCTb M CTENEHb OKUCICHUS XUMUYECKHX 3JIEMEHTOB, XapakTep
cpedbl B BOJHBIX pacTBOPAX, OKUCIUTENb U BOCCTAHOBUTEND, HAIIPABJICHUE CMEILICHUSI PABHOBE-
CHS TIOJI BIUSHUEM PA3IUYHBIX ()aKTOPOB, U30MEPHI U TOMOJIOTH, MTPUHAICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPTraHUYECKUX COEAUHEHHUI;

[IpoBoauTH pacueTsl N0 XUMHUECKUM (OpMyJiaM U YpaBHEHHSIM peaklnii;
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OcCyIecTBIATh CaMOCTOATENBHBIM MOMCK XUMHYECKOW MH(OPMAIMKM C UCHOIH30BAHHEM
Pa3IMYHbIX UCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO-NIOMYJISIPHBIX U3JaHUM, KOMIIBIOTEP-

HbIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).

[l1manupyemble pe3yJibTaThl
[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOIro (3JIEKTUBHOTO) Kypca

YTOUHSIOT ¥ KOHKPETH3HMPYIOT OO0Ilee MOHUMAaHUE JIMYHOCTHBIX, METAlpeIMETHBIX |
MPEIMETHBIX PE3YJIbTAaTOB KaK C MO3WIUI OpraHu3allMd WX JTOCTHKEHUS B 00pa30BaTEIIbHOM
NESITeIbHOCTH, TaK H C MO3ULMIA OLIEHKU JOCTHKEHHS 3THX Pe3yJIbTaToB.

Pesynbratel u3ydenus ydeOHOro (SJIEKTHBHOTO) Kypca IO BbIOOpY OOydaromuxcs
JOJDKHBI OTPaXKaTh:

pa3BUTHE TMYHOCTH O0YYAIOIIUXCS CPEICTBAMHU MPEIAraeMoro JUIsl H3y4eHHs Y9eOHOTO
npeaMeTa, Kypca: pa3BUTHE OOILIeH KyJIbTYphl 00ydJaromuxcs,

UX MHUPOBO33PEHHUS, IICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, Pa3BHTHE II03HABATEIIBHBIX,
PETYIATUBHBIX M KOMMYHHKATHUBHBIX CIIOCOOHOCTEW, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BHUTHUIO U MPO(PECCHOHATEHOMY CaMOOTIPEICIICHHIO;

OBJI/ICHUE CHUCTEMAaTHYECKUMHU 3HAHUSAMU W TIPUOOPETEHHE OIBITa OCYIIECTBICHUS
1es1ecoo0pa3Hol U pe3yabTaTUBHOM N1 TeTbHOCTH;

pa3BUTHE CHOCOOHOCTH K HEMPEPBIBHOMY CaMOOOpPa30BaHHIO, OBJIAJCHUIO KIHOUYEBBIMU
KOMIIETEHTHOCTSIMH, COCTAaBJISTFOIIUMH OCHOBY YMEHHUSI:

CaMOCTOSITEIbHOMY ~ NMPHOOPETEHWI0O W  HMHTErpallud  3HAHWHA, KOMMYHHKAlUd U
COTpyOHUYECTBY, d(G(EKTUBHOMY peIIeHUIO0  (pa3pelieHuio) MmpolsieM, OCO3HAaHHOMY
HCMOJIb30BAHUIO MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOIHMH, CaMOOPTraHU3allu U
CaMOpETYJISIINN;

o0ecrieueHrne aKkaJeMU4YeCKOW MOOMIBHOCTH U (WIM) BO3MOXKHOCTH TMOJAEPKHUBAThH
n30paHHOE HallpaBlieHHe 00pa30BaHMS;

o0ecniedyeHre npopeccuoHaNbHON OPHUEHTALUN 00YyJatOIUXCSl.

IInanupyemvle 1uuHOCmMHbLE PE3YTbLIMAMbL

JIM9HOCTHBIE PE3yIbTATHI BKIFOYAIOT:

POCCHICKYI0 TpaXJaHCKYI0 HAEHTHYHOCTh (MAeHTU(UKanuss ce0s B  KauecTBe
rpaxaanuHa Poccuu, ropaocTh 3a TOCTHKEHUS PYCCKUX YUCHBIX, 32 pYCCKYIO HayKy, OCO3HAHUE
U ONIyIICHHE IJWYHOCTHOM CONMPHUYACTHOCTU cyAbOe poccuiickoro Hapoaa). Oco3HaHHOE,
YBOKHUTEIFHOE W JTOOpOXKEIaTeIbHOE OTHOIIEHHE K MCTOPHH, KYIbTYpE, PEIUTHH, TPAIUIHIM,

sI3bIKaM, IIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa;
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c(hOPMUPOBAHHOCTh IEIIOCTHOTO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTHKWY;

chOpPMUPOBAHHOCTh ~ IIEHHOCTH  3J0pOBOTO W  0Oe3omacHoro oOpasza  KH3HU;
WHIUBUAYaAJIbHAA U KOJUIEKTHBHAs 0€30MaCHOCTh B UPE3BBIYAMHBIX CUTYAIIUAX;

c(hOpMUPOBAHHOCTh OCHOB 9KOJIOTMYECKOI KYJIbTYDBI, COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBILIUICHUS;

OCBOEHHOCTbH COIMATBHBIX HOPM, TIPABUJI TTOBEICHUS, POJICH U (hOPM COIUATBHOMN KU3HU
B IpyIMIax ¥ cOOOIIEeCTBax;

OCO3HAaHHOE, YBAKUTEIBHOE U JI0OpOKENaTeIbHOE OTHOIIEHUE K APYroMY YeJIOBEKY, ero
MHEHUIO, MHPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, TPaKJaHCKOW Mo3uiuu. ['0TOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJBMH U IOCTHTaTh B HEM B3aMMOIIOHMMAHHS,

pa3BUTOE MOPAJIbHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHUU MOPAIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMUPOBAHHWE HPABCTBCHHBIX YYBCTB M HPABCTBEHHOTO
MTOBE/ICHUS, 0OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHBIM MTOCTYIIKAM;

ACTETUYECKOE, YMOIIMOHAIBHO-IICHHOCTHOE BUICHHE OKPYKAIOIIET0 MHPA; CIIOCOOHOCTh
K SMOIIMOHATBHO-IIEHHOCTHOMY OCBOCHHUIO MHPA.

1Inanupyemvie memanpeomemHule pe3yibmanmol

MeTtanpeaMeTHble pe3yJbTaThl BKIIOYAIOT TPU TPYIIBl YHUBEPCATBHBIX YUCOHBIX
JEACTBUU.

Pecynamusnvle ynusepcanvhvie yuebnvie oeticmeus

CaMOCTOSITEITLHO OTPECNATh IIeNH, 3a/1aBaTh MMapaMeTPbl U KPHUTEPHH, MO KOTOPHIM
MOXKHO OTPEENIUTh, YTO IIEJb JOCTUTHYTA; OICHUBATh BO3MOXKHBIC MOCIEACTBUS JOCTHKCHHS
MOCTABJICHHOM LETN B

JeSITEeIbHOCTH, COOCTBEHHOW JKU3HU U JKU3HHM OKPYKAIOIIUX JIIOJIeH, OCHOBHIBAsICh Ha
COOOpaXKEHUSIX ITUKU U MOpaJIu;

CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIE 3a7ayll B 0Opa30BATEIbHOW NEATEILHOCTH M
KU3HEHHBIX CHTYaIlHIX;

OLICHUBATh PECypChl, B TOM 4YHCIE BpeMs U JApyrue HeMaTepuajabHbIE PECypCHI,
HEO0OXO0IUMBIC JTS IOCTHKEHUS TIOCTAaBICHHOH 1IN,

BBIOMpATh MYyTh JOCTHIKEHHUS 1T, IUIAHUPOBAaTh pEIICHHE TIOCTABJICHHBIX 3ajad,
ONTHMH3HPYS MaTepUATbHBIC H HEMaTEePHAITLHBIC 3aTPATHI;

OpPraHU30BBIBaTE J(PPEKTUBHBIA TOHCK PECYpPCOB, HEOOXOMMMBIX IS JTOCTHIKECHUS
MOCTaBIICHHOM 1EIH;

COIIOCTABJIATH HOJ’Iy‘ICHHBIfI pe3yibTaAT ACATCIBHOCTH C MOCTaBJICHHOM 3apaHecC LCIIbIO.
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Ilo3nasamenvHhobie ynusepcanvhvie yueoHvle 0eUcmseus

UCKaTh U HAXOJIUTHh 0000IIEHHBIE CIIOCOOBI PEICHHUs 33aa4, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHyThIi HMH()OPMAITMOHHBIH TMOWCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4yeOHBIE U
[103HABaTENbHbIE) 3a/1a4U;

KPUTHYECKH OLICHMBATh M HHTEPIPETUPOBaTh HH(POPMALMIO C PA3HBIX MO3MLHUH,
pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX HCTOYHUKAX;

HCIIOJB30BaTh DPA3jIU4YHbIC MOJEIBbHO-CXEMATHYECKUE CPEACTBA A IPEACTaBICHUS
CYIIECTBEHHBIX CBSA3€M M OTHOLICHHWHM, a TaKXke IPOTUBOPEUYUM, BBIABICHHBIX B
MH(GOPMALMOHHBIX UCTOUHUKAX;

HaxXOJUTh M NPUBOAUTH KPUTUYECKUE apryMEHTHl B OTHOLICHUM JIEHCTBUN U CYKICHHUU
JAPYroro; CHOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEUYaHUsM B OTHOULICHUH
COOCTBEHHOTO CYKICHHUS, PACCMATPUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHUS;

BBIXOJIUTh 32 PaMKHU Y4e€OHOIO IpeMeTa M OCYLIECTBIATH lieJIeHANpaBIeHHbIA MOUCK
BO3MOXKHOCTEH /715 IIMPOKOI0 NEPEHOCca CPEJCTB U CIIOCO00B AEHCTBUS;

BBICTPAaWBATh UHANBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAHUYCHUS
CO CTOPOHBI JPYIMX YYaCTHHUKOB U PECYPCHBIE OIPAHUYEHMS; MEHATH U YIEPKHBAThb Pa3HbIC
IIO3ULMH B II03HABATEIBHON JESATEIBHOCTH.

Kommynukamuenvie ynusepcanvhvie yuebHvle 0eucmeust

OCYHIECTBJIATh JEJIOBYH0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TAK U CO B3POCIBIMU
(kak BHYTpH 00pa3oBaTEeIbHOM OpraHU3alluy, TaKk M 3a €€ IpelenaMu), MoaA0upaTh NapTHEPOB
JUIS 1€7I0BOM KOMMYHMKAIIMU UCXOJS U3 COOOpakeHU pe3yJbTaTUBHOCTH B3aUMOJCHCTBUS, a
HE JINYHBIX CUMIIATU;

IPU OCYIIECTBICHUU TpPYNIOBOW pabOThl OBITh KAaK PYKOBOJUTEIEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX pOJIsiX (FeHepaTop HJiei, KpUTHUK, UCTIOIHUTENb, BHICTYNAIOIUH, SKCIEPT U
T.71.);

KOOPJMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pPEATbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pPa3BEpPHYTO, JIOTMYHO WM TOYHO H3JIaraTb CBOK TOYKY 3pPEHHs C HCIOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH()IMKTOT€HHBIE CHUTyalldd M TPEeIoTBpaIlaTh KOH(IUKTBI 1O HUX
aKTUBHOHM (a3bl, BBICTpauBaTh JEJOBYI0 U 00pa3oBaTelIbHYI0 KOMMYHHKaIUIO, wu30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUN.

IInanupyemvie npeomemuule pe3yromamol
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B pesynbrare 0o0yuenus no [Iporpamme yueGHOTO (37IEKTUBHOTO) Kypca «XUMHUS: TEOpUs U
[IpaKTUKa» 00y4arommiicss HAyYUTCH:

IIOHMMAHHIO NIPEAMETA, KIYEBBIX TEOPUN M IOJOXKECHHM, COCTaBIAIOIUX IPEIMET
«XUMH», YTO 00ECIEUNBACTCS MTOCPEICTBOM MOACITHUPOBAHUS M MOCTAHOBKH IPOOJIEMHBIX
BOIIPOCOB, XapaKTEPHBIX ISl IPeIMETHOM 00macTu «EcTecTBeHHBIE HAYKNY;

YMEHHE pellaTb OCHOBHBIC TPAKTUYECKHUE 3a1a4H, XapaKTEPHbIE Ui UCIIOIb30BaHU
METO0B U HHCTPYMEHTApHsI IIPeIMETa «XHUMHU»;

(bopMHpOBaHKE MEKIIPEIMETHBIX CBSI3€H ¢ APYrUMH 001aCTAMH 3HAHUS.

OOyuarommiicss MOJYy4YUT BO3MOKHOCTH HAYYHThCS

OBJIAJICTh KIIFOUYEBBIMH IIOHATUSAMM M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XMMHS, PAcIO3HABaHUE COOTBETCTBYIOIIMX €M MPHU3HAKOB U B3aUMOCBS3€H, CHOCOOHOCTh
JEMOHCTPUPOBATh Pa3JINYHbIE NOAXOJbl K M3YUEHUIO SBJICHUM, XapaKTEPHBIX Ul U3ydacMOu
HayKH XUMUU;

YMEHHUE pelaTh KaKk HEKOTOPbIE MPAKTUYECKUE, TAK U OCHOBHBIEC TEOPETUYECKHUE 3a/1a4H,
XapakTepHbIE ISl UCII0JIb30BaHUS METOI0B U HHCTPYMEHTApHs XUMUU;

HaJIMYME MPEJICTaBICHUH O XMMUU KaK IeJIOCTHON TEOpHH (COBOKYIHOCTH TEOpHil), 00
OCHOBHBIX CBSI35IX C MHBIMU CMEKHBIMH 00JIaCTSIMU 3HAHUU.

MarepuaiabHO-TeXHUYECKOE oOecrieueHne KaOuHeTa XUMUH

HartypajbHbie 00beKThI

HatypanbHble 00BEKTHI, BKIIOYAIOT B ce€0sl KOJUIEKIIMM MHHEPAJIOB U FOPHBIX MOPOJI, Me-
TaJIOB U CIUIaBOB, OKCHUJOB, KUCJIOT, OCHOBAaHMM, COJIEH, B TOM YHCII€ U MUHEPAJIbHBIX y100pe-
HUM, a TakKe KOJUIEKIIMM OPTaHWYEeCKUX BEIIECTB M MaTepuanoB, npeaycMorpeHHbix PI'OC
(«Hed1p 1 npoaykTsl e€ nepepaboTku», «KaMeHHbII yrojib U MPOIYKThl KOKCOXHUMHYECKOTO
pou3BO/ICTBaY, «BonokHay, «[lmactMmaccel» u T. A. O3HaKoMJeHHE ¢ OOpa3llaMU MCXOJHBIX
BEILIECTB ¥ TOTOBBIX M3JIEIUH MO3BOJSET NOJYYUTh HATJISAHbIE MIPEICTABICHHS 00 3TUX MaTepu-
ajiax, X BHELIHEM BUJE, a TAKXKE O HEKOTOPBIX (PU3NUECKHUX CBOICTBaX. 3HAYUTENbHbIE Y4eOHO-
MI03HaBaTEIbHbIE BO3MOXKHOCTH MMEIOT KOJUIEKIIMH, U3TOTOBJIEHHBIE CAMUMHU OOYYaIOLTMMMUCH.
[IpenmeTs! /Ui TaKMX KOJUIEKLIUH cOOMparoTcs BO BpeMsl SKCKYPCHM U IpYTMX BHEYPOUHBIX 3a-
HSITUH.

Komnnekuuu ncnonp3yroT TOABKO AJIE 03HAKOMIIEHHS 00YYalOIIMXCsl ¢ BHEIIHUM BUAOM U
(U3MYECKUMHU CBOMCTBAMH PA3JIMYHBIX BEIIECTB M MaTepuayoB. JlJig MPOBEIEHUS XUMHUECKHUX
OIBITOB KOJUIEKIUU UCIIOJI30BATh HENb3S.

XHMHYecKHe peakTHBbI U MATEPHAJIbI

OOpareHre co MHOTMMHU BELIECTBaMHU TPeOYeT CTPOroro COOJIIOACHHS MPABUIJI TEXHUKH
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0e30MacHOCTH, 0OCOOCHHO TIPH BBHIMOJIHEHUH OIBITOB caMMMH oOyuaromumucs. Bee HeoOxoam-
MBIE MEpBI MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIMX JOKYMEHTaX M MHCTPYKLHUAX, a
TaKXXe B IOCOOUSX ISl YUUTENCH XUMHUH.

Bce peakTuBbl U MaTepuanbl, HY>KHbIE ISl IPOBEACHUS TEMOHCTPAIIMIOHHOTO U YYeHUYe-
CKOT'O KCIIEpUMEHTA, MOCTABIISAIOTCS B 00IIe00pa3oBaTeIbHble OPraHU3allK EHTPATN30BaHHO
B BHJIC 3apaHee YKOMIUIEKTOBAaHHBIX HaOopoB. Ilpum HeoOXOAMMOCTH MPUOOPETEHHS JAOMOIHH-
TEJIbHBIX PEAKTHBOB M MAaTEPHAJIOB CIIEyeT O0paIlaThCs B CHEIMATN3UPOBAHHBIE Mara3uHsl.

Ln¢posrie 1adopaTopuu U JATYNKOBBIE CHCTEMBI.

B ocHOBy o00pa3oBaTelbHON MpOrpaMMBl  3aJI0KEHO MPUMEHEHHE  U(POBBIX
nabopaTopwii, TOCTaBIEMBIX B paMmKax peanusanuu (enepanbHoir mporpammbl  «Touka
pocta». TemaTtuka MPeAToKEHHBIX SKCIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB COOTBETCTBYET
CTPYKType IpUMEPHOI 00pa3oBaTEIbHON MPOrpaMMBbl 10 XUMUH, cofiepkanuio deaepanbHOro
rocynapcTBeHHoro ooOpaszoBarensHoro ctanaapta (PI'OC) cpennero (momHoro) ooiero
o0Opa3oBaHMUsI.

MHoroneTHss MpakTUKa MCIIOJIb30BaHMsI XUMHUECKUX IPUOOPOB, (poBoii 1adopaTopuu
B IIKOJIE MOKa3ajla, YTO COBPEMEHHBIE TEXHUYECKHE CPEJCTBAa OOYy4EHHsS HOBOTO IMOKOJEHUS
MO3BOJISIIOT TOOUTHCS BBICOKOTO YPOBHSI YCBOCHMsSI y4eOHOro MaTepuaia, YCTOWYHMBOTO POCTa
MO3HABATEIFHOTO MHTEpeca MIKOJbHUKOB, T .€ . MPEOAONETh T€ MPOOJEMBI, O KOTOPHIX TaK
MHOTO TOBOPSIT, KOTJ[a Pe4b 3aX0IUT O COBPEMEHHOM ITKOJIbHOM XUMHUYECKOM 00pa30BaHUH .

Xumuueckasi 1a00paTopHasi I0Cy/a, ANNAPATHI U IPUOOPLI

XuMHUecKas Mmocy/ia moapasaessieTcs Ha JBE TPYIIIBL: Ul BBITOJIHEHHS OMBITOB 00yYaro-
IIUMUCS U JJIs1 AEMOHCTPALMOHHBIX OIBITOB.

[TpuGopsl, anmapaTel U YCTaHOBKH, MCIIOJb3yeMble Ha ypoKax XUMHMU B 7—9 Kiaccax,
KJIacCU(UIUPYIOT HAa OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKMX M XMMHYECKHX MPOILIECCOB C
Y4acTHEM BEIIECTB, HAXOSIINXCS B PA3HBIX arperaTHBIX COCTOSTHUSX

1) npuGops! 1i1st pabOTHI ¢ ra3aMu — MOJIYyYeHUE, COOMPAaHUE, OYMCTKA, CYIIKa, TTOTIOIIe-
HUE Ta30B; PEAKINN MEXIY IMOTOKaMH Ta30B; PEaKIIMH MEXIY ra3aMHu B AJIEKTPHUECKOM Pa3psi-
7Ie; peaKkIny MKy ra3aMH MPH MTOBBIIIICHHOM JaBJICHHH;

2) anmapatbl ¥ IPUOOPHI ISl ONBITOB C JKUAKHUMHU M TBEPABIMH BEIIECTBAMH — MEPErOHKa,
¢uIbTpOBaHNEe, KPUCTALIM3AIMS; TPOBEACHNE PEaKIMi MEXTy TBEPIBIM BEIIECTBOM M KHJIKO-
CTBIO, KUJIKOCTBIO U )KUIKOCTBIO, TBEPABIMH BEIIECTBAMHU.

3) naTuuku PH, 3J€KTPONPOBOTHOCTH, TEMIIEPATYPHI H JIP.

BHe »T0i Knmaccudukanuy HaxouTCs ydeOHasl armaparypa, npeHa3HaueHHas TSI U3y4de-

HHUA TCOPETHYCCKUX BOIIPOCOB XUMUM: AJIA AECMOHCTPAIMU JJICKTPOIPOBOJHOCTH PACTBOPOB U
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JIBUKEHUSI MOHOB B 3JIEKTPUYECKOM MOJIE, ISl U3YyYEHHUsI CKOPOCTU XUMUYECKON peakli U XU-
MUYECKOTO PAaBHOBECHSI, SJICKTPOIH3a, IEPETOHKU HEPTH H T. II.

BcromoraTenbHyI0 poJib UTPArOT M3MEPUTEIIBHBIC U HAarpeBaTeNIbHBIE TPUOOPHI, pa3ind-
HbIE IPUCTIOCOOICHHUSI IJIs1 BHITTOJIHEHUS OIBITOB.

Mopaean

OO0bekTaMu MOJETMPOBAHUS B XUMUU SIBIISIFOTCSI aTOMbI, MOJIEKYJIbI, KPUCTAILIbI, 3aBOJI-
CKH€ anmaparhbl, a TaKKe XUMHUECKHUE MPOIleCChl. B mpenogaBaHuyu XUMHUH UCIIONb3YIOT MOJEITH
KPUCTATMYECKUX PenIéToK anMasa, rpadura, cepbl, hocdopa, okcuaa yriepona(lV), nona, xe-
ne3a, Mey, MarHusi, MOJIeIH KPUCTAIMYECKUX PEHIETOK BaXKHEUITUX MpPEeICTaBUTENIeH KI1acCoB
OpPraHUYECKUX COCAMHEHUH.

Brimyckarorcss HabOpsl MOJenel aTOMOB JJii COCTaBJICHUSI HIAPOCTEPIKHEBBIX MOjENEH
MOJIEKYJI, B IEPBYIO OYEPE/ib, OPTAHUUECKUX COCIMHEHUH.

YueOHbIe 10CO0HS HA IEYATHOI OCHOBE

B mporuiecce o0yueHuss XMMHUU UCTIONB3YIOT CIEAYIOIINE TaOIUIbl TOCTOSHHOTO SKCIIOHU-
poBanust: «llepuoguueckas cucrema xumuueckux aemeHtoB J[. M. MenneneeBa», «Tabnuua
PacTBOPUMOCTH KUCJIOT, OCHOBaHHM U colieily», «DIEeKTPOXUMUYECKUI psiJl HAMIPSKEHUH MeTal-
70BY», «BaneHTHbIe COCTOSIHUS aToMa yriepoaay, «I[IpocTtpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE
MOJICKYJI OPTaHUYECKUX COSAMHEHUI» U JIP.

Jlyia opraHu3aluy caMOCTOSITEIbHOW paboThl 00yYaOIIMXCsl Ha YpOKax HCIONb3YIOT pa3-
HOOOpa3HbIe TUAAKTHYECKHE MaTepHalbl: TeTpaAu Ha TMeUaTHOW OCHOBE HIIM OTAETbHBbIE pado-
YHUe JIUCThl — WHCTPYKLUHU, KAPTOUKHU C 33JaHUSAMU PA3HOU CTENEHU TPYIHOCTH IJIS U3YyUEHUS
HOBOT'O Marepuaia, CaMOIIPOBEPKU U KOHTPOJISI SHAHU.

JKPaHHO-3BYKOBBIE CPEJICTBA 00yUeHU s

K skpaHHO0-3BYKOBBIM CpeICTBAM O0yUEHHUsI OTHOCST TaKue MocoOus, KOTOpbIe MOTYT OBITh
BOCIPUHATHI C TIOMOIIBIO 3PEHUS U clyXa. DTO KUHO(PUIBMBI, KHHO(DPArMeHThI, AUAPUIbMBI,
JMATIO3UTUBBI (CNaiiipl), eAMHUYHbBIE TpaHCIapaHThl A rpadonpoekropa. Cepun TpaHCHapaH-
TOB TIO3BOJISIIOT UMUTHUPOBATH JBIKEHUE MYyTEM TOCIICIOBATEIHFHOTO HAJIOXKEHHS OJHOTO TPAHC-
MapaHTa Ha JAPYroi.

Texunueckue cpeacra odyuenusi (TCO)

BoNbIIMHCTBO TEXHUYECKUX CPEACTB OOyueHHUss He pa3pabaThiBAIOCh CHEIHAIBHO s
IIIKOJIbI, @ U3HAYAIBHO CIYXKUJIO JIJIS Tepeayu U 00paboTKu WH(OPMALIMU: 3TO Pa3IMYHOTO PO-
Jla TIPOEKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T. 1. B y4eOHO-BOCIIUTATENIEHOM MTPOIIECCE KOMITb-
FOTEp MOKET UCTIOIB30BATHCS JIJISl PEIICHUS 33719 HAyYHON OpTraHU3aIMH TPYIa YIUTEIS.

HpI/I HCIIOJIB30BAHUU TCXHUYCCKUX CPEACTB O6yquH${ CJICAYCT YUUThIBATH BPEMCHHbIC
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orpannueHusi, Hanmaraemble CanurapHbiMu npaBuiamu U HopMamu (CanlluH). HenpepwiBHas
MPOAOIDKUTEFHOCT JIEMOHCTPALMU BUAECOMATEPHATIOB HA TEJIEBU3MOHHOM AKpaHe M Ha OO0Jib-
IIOM 3KpaHE C MCIIOJIb30BAaHUEM MYJIBTHUMEIUNHOTO IMPOEKTOpAa HE JOJDKHA MPEBbILATH IS
obyuaronuxcs B X - XI kimaccax Ha ypoke 30 muH Takoe ke orpaHM4eHHE pacipoCcTpaHseTcs Ha
HEeMpephIBHOE UCIOJIB30BaHNE HHTEPAKTUBHOMN JOCKU U HA HEMPEPBIBHYIO pab0Ty 00ydaromuxcs
Ha IIEPCOHAJIbHOM KOMIbIOTepe. PazMeniatb HMHTEPAKTHUBHYIO IOCKY CIEQYeT TaKXKe Kak U
OOBIYHYIO: Ha TOMW e BbICOTe, oOecrieuynBasi Mpu STOM paBHOMEpHOe ocBemeHue. Korga mocka
HE HCIONb3yeTcsl, €€ He0OXOAUMO OTKII0UYaTh. s MpOpUIAKTUKN YTOMJICHHS IJ1a3 B Y4eOHBII
MpoLecc HEOOXOAUMO BKJIIOYATh PA3JIMYHbIe BUABI 1€ATEIbHOCTH, BKIIOYAs CHEIHATBHYIO THM-
HACTHUKY JUIs TJ1a3.

O6opynoBanue kKaOuHeTa XUMHHU

Kabuner xumun 10omKeH OBITH 000PYIOBaH CIEIUATBHBIM JEMOHCTPAIIMOHHBIM CTOJIOM.
s obecriedeHus Ty4iie BUIMMOCTH JEMOHCTPALIMOHHBIA CTOJ PEKOMEHAYETCS yCTaHaBJIH-
BaTh Ha MOJUYM.

B xabuHeTax XMMUU YCTaHABIIMBAIOT JABYXMECTHbIE YUEHHYECKUE JAOOPATOPHbBIE CTOJIBI.
Y4eHuueckrue CTOJIbl JOMKHBI UMETh IMOKPBITHE, YCTOMUYMBOE K JIEHCTBUIO arpeCCUBHBIX XUMHU-
YEeCKHX BEIUIECTB, W 3aIIUTHBIE OOPTHKHU MO HapyKHOMY Kparo. KaOmHeTsl XUMUH 000pyayIOT
BBITSDKHBIMU IIKahaMu, pacroyioKeHHBIMH Y HApYKHOU CTEHBI BO3Je cToia yuutens. s mpo-
BEJICHUS JIa0OPATOPHBIX OMBITOB UCTIOIB3YIOT TOIBKO MHHHU-CITUPTOBKH.

VY4eOHble TOCKM JOJKHBI OBITH M3TOTOBJIEHBI U3 MAaTEPHAIOB, UMEIOIIMX BBICOKYIO ajre-
310 C MaTepuaiaMM, UCIIOJIb3yEMbIMH JJIsl TMChMAa, XOPOLIO OYMIIATHCS BIAXKHOMN I'yOKOM, ObITH
M3HOCOCTOMKMUMH, UMETh TEMHO-3€NEHBIA 1IBET U aHTUOIUKOBOE IMOKpBHITHE. YUeOHbIE TOCKU
000pyayIOT coUTaMM, KOTOpPbIE JOJKHBI NPUKPEIIAThCS K cTeHe Ha 0,3 M BbIlIe BEPXHETO
Kpas JJOCKH U BBICTyNaTh Briepén Ha paccrostaue 0,6 m.

JlJ1s MakCHMaabHOTO MCIIOJIb30BAHUS JHEBHOTO CBETA U PAaBHOMEPHOT'O OCBEIICHUS y4eO-
HBIX NOMEILIEHUI HEe cleqyeT pa3MelllaTh Ha MOJAOKOHHUKAX IIMPOKOJIMCTHBIE PACTEHMsI, CHU-
JKaloIIMe YpPOBEHb €CTECTBEHHOI'O OCBEIEHUs. BpicoTa pacTeHMil HE JOJDKHA MPEBBILATL]S cm
(oT mogokoHHMKaA). PacTeHus nenecooOpa3Ho pa3MeniaTh B NEPEHOCHBIX [[BETOYHUIIAX BBICOTOM
65—70 cM OT 1oJIa WITK TIOABECHBIX KAIITO B MTPOCTEHKAX MEXTY OKHAMHU.

JIist oTnenku yueOHBIX MOMEIEHUH MCTIONB3YI0T MaTEPHAIIBI U KPACKU, CO3/IAl0IINE MaTO-
BYIO IIOBEPXHOCTh. {11 CTeH yueOHBIX MOMEIIEHUH CJelyeT HUCI0JIb30BaTh CBETJIbIC TOHA KEN-
TOr0, OEKEBOro, PO30BOr0, 3eIEHOr0, ToIy0oro IBETOB; /Ul IBEped, OKOHHBIX paM — Oemnbli

OBCT.
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obmeobpasoBarenbubix yupexaeHuit / H.H.I'apa, H.W. 'abpycesa. —M. : IIpocserre-
aue, 2009
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Ne | lara | Jlata | HaumeHoBaHME TEMBI DIIEeMEHT COJEPKaHUs
n/m | wiad | ¢akT
1 BBenenue. Posib 1 MeCTO pacueTHBIX 3a/1ad B CUCTEME YcnoBHbIE 0003HAYCHHS, HA3BAHUS U CIUHUIIBI U3MEPECHHS (PU3H-
00y4YeHMs XUMUU U IPAKTHUECKON kU3HU. TuIb 3a/1a4. YECKHUX BEJIMYUH, UX B3aUMOCBA3b. [IpnOamKeHHbIE BHIYNCIIEHUS,
IpaBUJIa OKPYTJICHHUSL.
2 Bbluuciienust ¢ MCNosib30BaHUEM MOHATUH «KoJimdecTBO | OOIIMe peKOMEHIAUKN K PELICHHUI0 U O(OPMIICHUIO PacyeTHBIX
BELIECTBA», «UUCJIO ABOraapo», MOJspHas Macca, MOJISIp- | 3a1a4. AHAIN3 XUMHUYECKOH 3a1a4u.
HBI 00BEM.
3 YcranoBiienue npocreifiieil GpopMyiibl BelecTBa Mo mMac- | XuMuueckue (opMylnbl: MpocTelinas (IMIMpPUYEcKas), MOJIEKY-
COBBIM JIOJISIM AJIEMEHTOB C MCIOJb30BaHUEM aOCOJIOTHOH | JisipHas (MCTUHHAs, OpyTTO-(popmyna),rpaduueckas, CTPYKTyp-
Y OTHOCUTEJIBHOH IUIOTHOCTH BELIECTBA. Has, anekTpoHHas. (Du2,Dsosn.,D0o2,D N2 v 1p.) BeiBoa dopmyinbl
BELIECTBA HA OCHOBE MACCOBOM [IOJIM 3JIEMEHTA, OTHOCUTEIBHOU
IUIOTHOCTH MO APYroMy rasy, macce, o0bemy oOuiei ¢opmyie
TOMOJIOTMUYECKOTO PsiJia OPraHUYECKUX COeTMHEHUH.
4 BeiBo popmyiibl BeliecTBa M0 OTHOCUTENBHOM MIOTHOCTH | BeIBOA (opMysibl BellecTBa 10 KOJIMYECTBY BEIIECTBA MPOIYKTOB
1 Macce (00beMy W KOJIMYECTBY) MPOTYKTOB CrOPaHUsI. cropanus, oomel (opmysne roMoJOTHYECKOTO psjia OpraHuye-
CKHX COEIMHEHHUH.
N3omepust 1 HOMEHKIIaTypa OPraHMYEeCKUX COCUHEHUI
VYpok-ynpaxxHeHne Mo oTpaboTKe HaBBIKOB COCTABIICHUS
M30MEPOB U X Ha3BaHUM
7 VYpok-ynpaxHeHne no oTpabOoTKe HABBIKOB COCTaBJIEHUS
W30MEPOB U UX Ha3BaHUU
8 Beruucnenuss maccel (KoaudecTBa, o0beMa) BeliecTBa Mo | PacueTsl Mo XMMHUYECKHUM YPAaBHEHHUSIM C MCIIOJIB30BaHHEM pas-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OAHOTO U3 JMYHBIX BeMUYUH. (3a/1a4M ¢ MCIIOJNIb30BaHUEM MaTepuaia Mo op-
BCTYNMBIIKX B PEAKLIMIO WM MOJYYUBUINXCS BEIECTB. TaHMYECKON XUMUN)
9 Boruncnenne maccbl, KonuuecTBa WM oObema npojaykra | CTeneHb YMCTOTHI OCHOBHOTO BellleCcTBa(BEIIECTBA, BCTYIAIOIIETO
peakiMMu MO M3BECTHOM Macce, KOJIMYECTBY MJIM OOBEMY | B PEAKIIHIO), COAEPIKAIIEro MPUMECH, OIPEAeIIIeTCs] MacCOBON
HCXOJHOTO BELIECTBA, COIEPIKALIETO PUMECH. JI0JIEH TaHHOTO BEILIECTBA B HABECKE cMecu. Pemenue 3aqau
10 Brruucrienne MaccoBoi MM 00bEMHOM /10JIM BBIXOJA Mpo- | MaccoBast 10y MPaKTHYECKOro Bbixona. OO0beMHast 10 IMpak-




AYKTa p€aKIuu OT TCOPETUUCCKH BO3ZMOKHOTO.
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THYCCKOI'O BBIXOAA. Pemenne 3aJa4

11 Pacyersl o XMMHUYECKUM ypaBHEHUSIM, CBsI3aHHbIE ¢ Mac- | MaccoBas 0715 pacTBOPEHHOTO BelllecTBa. Pemenue 3a1ay
COBOI1 J10J1€l PaCTBOPEHHOI'O BELECTBA
12 Beruuciienne maccbl (00beMa MM KOJIMYECTBA) NMpoAykrTa | Eciu ogHO M3 pearnpyronux BeIIecTB B3ATO B M30BITKE, TO pac-
peaKiyu, €ciIM OJHO M3 PEearupyrolrx BEIIECTB JaHO B | YeT Macchl (00beMa, KOJIMYEeCTBAa BEIIECTBA) MPOAYKTA PEAKIIUU
M30BITKE. OCYIIECTBJISIOT MO Macce (00beMy, KOJIUYECTBY BEIIECTBA) TOTO
peareHrta, KOTOpPbI BCTYNWJI B peakiHi0 MOJHOCThIO. Perienue
3a1a4

13 PacueTsl 10 TEpMOXMMUYECKUM YPAaBHEHUAM Tepmoxumuyeckoe ypaBHEHHE, TETIOBOH 2P PEKT XUMUIECKOH
peakmuu. Mcronb30BaHne TeMIepaTypHOTo JaTdyuka mudpoBoi
nabopaTopuu.

14 XUMUYECKHE PEaKIMy B OpraHU4eCKON XUMUU [Tonsartue o peakuusax coenuHenus. IloHsATHe 0 peakuusax OTLIEIIICH
Peaknun n3omepusanuu. [Ipasuno MapkoBHukoBa. Peaknnn
apOMAaTHYECKOI CUCTEMBI U YIJIEBOAOPOAHOTO pajHKala.

OpuenTHpytoliee AeCTBUE 3aMECTHTENEH B OEH30JIbHOM KOJIBIIE
(opuentanTtsl | u |l pona). Beimonnenune ynpaxuenuii

15 [TonsTHE O NUKIIOATKAaHAX [uknoankansl. CTpoeHME, U30MEPH,
HOMEHKJIaTypa U CBOMCTBA. BrinonHeHue 3ananuii

16 AnkaareHbl Anxanuensl. CTpoeHue MoJiekyil. M3omepus 1 HOMEHKIIaTypa.
XVMHYECKUE CBOWCTBA AJIKaJIMEHOB. BrinonHeHne 3ananuii

17 Kayuayk Kayuyk B npupozge. CoiicTBa kaydyka. CocTaB U CTPOCHHE HaTy-
paJIbHOTO KaydyKa.

18 ben3on u ero romonoru DIEeKTPOHHOE CTPOCHHE OEH30J1a U €r0 TOMOJIOTOB. XUMUYECKHE
CBOMCTBAa rOMOJIOTOB O€H30J1a 1aTYMKA JIEKTPOIPOBOIHOCTH
uupoBoii 1aboparopuun

19 XUMUYeCKHE CBOMCTBA YII€BOJOPOIOB U CIIOCOOBI UX MO- | XapaKTepHble XUMUYECKHE CBOMCTBA YIIIEBOJLOPO/IOB: AJIKAHOB,

JTy4eHUS. LUKJIOAJIKAHOB, AJIKEHOB, INE€HOB, aJKWHOB, apOMaTU4YECKUX YT-
JeBOIOpOo10B (OeH30:1a U ToTyosa). BeimonHenue 3a1anuii
20 CxeMbl NpeBpaLIEHNI OTPAKAIOLIUX T€HETHUECKYIO CBS3b
MEXJy YIJIEBOJOPOJAaMU: OTKPBITHIE, 3aKPBITHIE, CMEIIAH-
HBIE.
21 YPOK-TIPAKTUKYM I10 COCTaBJICHUIO CXEM IIPEBPALLCHMUI,

OTPaXKAIOIUX FEHETHYECKYIO CBSI3b MEXKAY YIJIEBOJIOPO-
IaM#
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22 [TepepaboTka yrieBoJOPOTHOTO CHIPhS [Teperonka HedTu. Kpekunr nedrenpoaykroB. Kokcoxummye-
CKO€ ITPOU3BOJICTBO.
23 XapakTepHble XMMHUYECKHE CBOWCTBA IMpeNeiIbHBIX OJHO-
aTOMHBIX U MHOTOATOMHBIX CIUPTOB; ()eHOJa U CHOCOObI
UX MOJIy4eHUs
24 XapakTepHble XMMUYECKHE CBOMCTBA ANIbJETUI0B, IIpe-
JENbHBIX KapOOHOBBIX KHUCIOT, CIOXHBIX 3(HUpOB U
CIIOCOOBI VX TTOTYYCHHUS.
25 Cxembl IpeBpaleHUI 0Tpa)XarolMX FeHETUYECKYIO CBSI3b
MEXy YIJIEBOJOPOJIaMHU U KHCIOPOJICOAEPKALIUMHU Opra-
HUYECKUMU COSAMHEHUSIMU: OTKPBITHIE, 3aKPBITHIE, CME-
IIaHHBIE.
26 Ypoxk-npakTuKyM (DKCIIEPUMEHT)
27 Crnoxuble 3¢upsL. JKUpbl. YTIEBOIBI. Kuppl kak nuTarenbHbIE BellecTBa. [ MAPOIN3 M THAPUPOBAHHE
KUpoB. Moromme cpenacta. OxpaHa OKpyXaromed Cpepl.
Kpaxman kak nurtatenbHoe BeniectBo. CTpOeHHE YIiIeBOJIOB.
[IpumeHeHune yriaeBofOB. AIETaTHOE BOJIOKHO. BeimonHeHune
3aJaHN
28 XUMHYECKHE CBOMCTBA a30TCOACPKALTUX COSTUHEHUS U
CIOCOOBI UX TOTYYEHUS.
29 I'enernueckas CBSI3b aMUHOB C JIPYTUMH KJaccaMy Opra-
HUYECKHUX COEINHEHNH
30 ['eneTnueckas CBsI3b aMMHOKHUCIIOT C JAPYIMMHU KIJIacCaMU
OPraHNYEeCKUX COCTUHEHUI
31 A3oTcoiepkaliye reTepoLruKINnYecKiue COeIMHEHUS
32 CxeMbl TmpeBpalieHuil Mo TeMe « A30TCoAepXk allhe Co-
eIMHEHUS»
33 [ToHATHE O BBICOKOMOJIEKYJISIPHBIX COeAMHEHUsX. OCHOB-
HbIe METO/Ibl CHHTEe3a nonuMepoB. [lomudrtunen. [lomnu-
nponuieH. PeHosopManbIeruaHbIe CMOJIBI.
34 CuHTeTH4eCcKHe KaydyyKH U CUHTETHUYECKUE BOJIOKHA. (pe-

LIEHME 33]a4 U yIIPa)KHEHU )
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Ne Hara | Jlatra | HaumeHoBaHWE TEMBI DIIeMEHT coJiepKaHus
n/m | mwiaH | daxr
1 CrpoeHnue aroma. M30Toms!. SAnpo u snekTpoHHas 000J10YKa. DIEKTPOHBI U MPOTOHBL. MUKpoMuUp u Makpomup. Jyanuzm
YaCTUL MUKPOMHPA.
Pewmenne 3anau
2 OcHoBHbIE MOHATUSA U 3aKOHBI | PelieHue 3a1a4 ¢ npuMEHEHUEM 3aKOHA COXPAHEHMsI MacChl BELIECTBA, 3aKOHA MOCTOSIHCTBA
XUMUU COCTaBa, 3aKOHA COXPAHEHUS SHEPTHUH .
3 Pacuérnr c npuMeHenueM | Pemenue 3amau
ypaBHeHuss  MenngeneeBa  —
Knaitnepona
4 Ocobennoctu pazMenicHus | GU3MUecKii CMBICT KBAaHTOBBIX uYucesl (TJ1aBHOE, OpOUTanbHOE, MAarHUTHOE CIIMHOBOE
JIEKTPOHOB 10 OpOUTANsIM B | KBaHTOBbIC 4Hcia). I[loHATHE aTOMHOW oOpOuTanu. 3acejacHHe aTOMHBIX OpOHTajICH
aToMax MaJIbIX ¥ OOJBIIMX anekTpoHamiu. [IpuHuMn MuHuMyMa sHepruu, npuHiun [laynm u npasuno XyHza.
[IEpUOJI0B Brinosninenue 3a1anui
5 Crpykrypa nepuoanyeckoi | CTpykTypa MNEpUOIUYECKOM cHUCTEMBI XuMHYeckux oaseMeHToB [[. M. Menneneesa.
CUCTEMBI XUMHYECKUX | OnpeneneHne CTpOeHUs aToMa 10 UX KoopAuHaTaM. BeinosHeHue 3aganui
anemenToB /. 1. MeHaeneeBa.
6 BanentHocTh U CTCNEHb | BaneHTHbIE 21eKTpOHBI. BaleHTHOCTE. BaneHTHBIE BO3MOKHOCTH aToMOB. [IpuunHa BeicIen
OKHCJICHUS BAJICHTHOCTU aTOMOB, BaJICHTHOCTh 3JIEMEHTOB IIPH 00pa30BaHUM XMMUUECKOM CBSI3U 110 JIOHOPHO-
aKIIENTOPHOMY MEXaHU3MY, I'paduuecKre CXeMbl CTPOECHHS BHEIIHUX JIEKTPOHHBIX CII0EB aTOMOB
XMMHUYECKUXAJIEMEHTOB B BO30Y>KI€HHOMUHEBO30 Y IEHHOMCOCTOSIHUY. BhInoHeHue 3ajanuit
7 OcHOBHbIE BHJbI XUMHYECKOW | Bua XxumMuueckoil CBsSI3U B MPOCTHIX U CJIOKHBIX BEIIECTBAX, CXEMbl 00pa30BaHUs BEIIECTB C

CBSI3H,
30BaHUSA

MCXAaHU3MbI HX 06pa-

Pa3IMYHBIMU BUAAMH CBSI3U, MEXaHW3M 00pa30BaHMUs JIOHOPHO-AKIIENTOPHOM, KOBAJIICHTHOM CBSI3H,
0COOEHHOCTH BOJIOPOJIHOM CBSI3U
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8 Tuner Kpucrtauimueckux | MoHHass Xumuyeckas CBsI3b M HMOHHBIE KpUCTaUIMYeCKHe pemeTkd. KoBaneHTHas
PEIIETOK U CBOMCTBA BEIIECTB XUMHUYECKash CBSI3b W €€ Kiaccu(uKamus: Mo MeXaHu3My oOpa3oBaHusl (OOMEHHBIA H
JIOHOPHO-aKIENTOPHBIN), MO 3JIEKTPOOTPULIATEIBHOCTH (TMOJIIpHAs W HEMOJIApHasi), IO
CrocoOy MmepeKpbIBaHUS dJIEKTPOHHBIX OpOHTAaNel (CUrMa | M), 0 KPaTHOCTH (OJMHApHAs,
NBOMHAs, TpoWHas, mnoxyropHasi). [lomsipHOCTh CBSI3U U MOJSPHOCTH  MOJIEKYJIBL.
Kpucrannuueckue pemeTkd s BEHIECTB C 3TOM CBS3bIO: aTOMHAs M MOJICKYJISIpHAs.
Meramnueckass XHUMHYECKas CBSI3b W METAJUIMYECKas KPUCTAJUIMYECKash pelIeTKa.
BonoponHasi cBsI3b: MEKMOJIEKYJISIpHAS W BHYTPHUMOJICKYJspHAs. MexaHu3M 00pa30BaHUs
3TOM CBSI3U U ee 3HaueHue. MloHHas CBsA3b KakK MpeleNbHbIN Clly4ail KOBAJICHTHOW MOJIAPHOM
CBSI3U; TIEPEXOJ] OJTHOTO BUJIA CBS3H B IPYrOil; pa3HbIC BUBI CBSI3€H B OJHOM BEILIECTBE.
BrinonHenne TecTOBBIX 3agaHu
9 XapakTepuCTUKHU XUMHUYECKOM | OCHOBHBIE XapakTEPUCTUKU XuMUueckod cBsi3u (HaceimaemMocTh,  MOJMSAPU3YEMOCTb,
CBSI3H. HaIpaBJIEHHOCTH). BrinonHenue 3aganuii
10 [IpocTtpancTBeHHOE cTpoeHue | SP° - TMOPHAM3ALMS Y ATKAHOB, BOJIbI, AMMHAKA, AIMAa3a.
MOJIEKYJI HEOPraHHYeCKMX | SP° - TMOpHIM3alus y coeMHEHui 60pa, allKeHOB, ApEHOB, IMEHOB, rpaduTa.
OpPTraHUYECKUX BEIIECTB. Sp - ruOpuAM3aIKs Y COeTUHEHUN OepHIUIns, aIKHHOB, KapOuHa. ['eoMeTpusi MoJIeKy
Ha3BaHHBIX BEILIECTB.
Brimoninenue 3a1anui
11 JlucniepcHbI€ CUCTEMBI. [Tonsatue o aucnepcHbIX cucTemax. JlucrepcuonHas cpena u gucrniepcHas daza. JeBsTh
TUIIOB CHCTEM U UX 3HaY€HHWE B MPUPOJIC U KU3HU YeloBeKa. JlucrnepcHas cuctema C sKHIKOM
CpeJIoii: B3BECH, KOJUTOMIHBIE CUCTEMBI, UX Kiaccudukanus. 3omu u renu. Dpdext Tungans.
Koarynauus. Cunepesuc. MosieKyasipHble 1 ICTUHHBIE PACTBOPHI.
12 3amaun ¢ HCIOOJB30BaHueM | Perrenve3anau
pa3HBIX CHOCOOOB BBIPAKEHHS
KOHIIEHTpALlUK PacTBOPOB.
13 Pacuérsl, CBSI3aHHBIE ¢ | Pemenne 3amau
MIPUTOTOBJICHUEM pacTBOpPOB.
[IpaBuno cmemnieHusi pacTBOPOB,
(«TIpaBUIIO KPECTAY).
14 Kpucramnoruaparst Pemrenne 3anau
15 Knaccupukanus  xumudeckux | [loHaTne o XuMUYecKOW peaknuu, e€ OTIW4Yhe OT sAepHOM peaknuu. Peakmun

peakuuii B OpraHUYecKoOl U
HEOPraHUYECKOU XHUMUHU.

AIUIOTPONH3AIMY B H30MepU3anuu. Peakiym, uaynpe ¢ I3MEHEHHEM COCTaBa BEIIECTBA: 110
YHUCITy U XapaKTepy pearupyomux U 00pa3yrouxcs BEMIECTB (Pa3iokKeHUs, 3aMeIICHHS,
oOMeHa, coequHeHus); Mo u3MeHeHuto crteneHed oxuciaeHuss (OBP m nme OBP); mo
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TerIoBoMy 3 deKTy (9K30- U IHAOTEpMUYECKHE); 1Mo ¢aze (ToMO- W TeTepOoreHHEIE); 0
HampaBlieHWI0 (oOpaTuMble ¥ HEOOpaTHMBIE), IO HWCIOJB30BAHUIO  KaTaIM3aTopa
(KaTaIMTUYECKUE U HEKATAJIMTHYECKHE); TI0 MeXaHU3MY (paJuKalbHbIe U HOHHBIE); [0 BUIY
JHEPTUH, MHUITUHPYIOIICH PEaKIUIo (poroxumuueckue, paualuoOHHBIC,
ANEKTPOXUMUYECKUE, TEPMOXUMHUUYECKHUE).

Brimonnenue 3aganuit

16 Ckopocth xumuueckux peakuuid. | [lonstue o ckopoctu. CKOpPOCTh I'OMO- UM T€TEPOre€HHOW peakiuil. DHeprus akTUBALUH.
dakTopshl, BIIUSIOIINE Ha | @akTOphl, BIUAIOIIME HA CKOPOCTh PEaKUUW: MpUpOJa pearupyrolux BEUIECTB,
CKOPOCTb pEaKIuil. KaTaJIM3aTOpbl, TeMIeparypa, KOHLEHTpauus. Karaim3 roMo- U Te€TepOreHHbIM, HX
MexaHu3Mbl. DepMeHTHI, UX CpaBHEHHE C HEOPTraHMUYECKUMHU KaTanu3atopamu. MHruOUTOps
U KaTAIATHYECKUE s/1bl. [IOBEpXHOCTh CONPUKOCHOBEHHUSI PEATUPYIOIINX BEIIECTB.
BrinosiHeHue 3a1aHUiA.
17 XHUMHUYECKOE PABHOBECHE. [lonsATHE O XMMHUYECKOM paBHOBECUU. PaBHOBECHbIE KOHILIEHTpAlUU. JMHAMUYHOCTh
paBHOBecus. KoHcTranTa paBHOBecusa. PakTOPBI, BIUAIOIIKAE HA CMEIICHUE PAaBHOBECUS:
KOHIIEHTpauus, AaBieHue, remneparypa. [Ipunnun Jle [llarense. BeinonHneHnue 3ajaHuil.
18 [Ipon3BoacTBO CepHOM KHUCIOTHI | I[IpOMBIIUIEHHOE OJTy4eHHE XUMUYECKUX BEIIECTB HA IIPUMEPE ITPOU3BOJCTBA CEPHOU
KOHTaKTHBIM CIIOCOOOM. KUCJIOTHI. [IpUHIAIIBI XMMUYECKOT0O IPOU3BOACTBA
XHMHMUYECKOE 3arpsA3HEHUE OKPYIKAOIIEH CPEABI U €T0 MOCIEACTBUSA
19 OxucanTenpHo- Crenenb okucienus. Knaccuduxanus peakuuii B cBeTe 3JIEKTPOHHON Teopuu. OCHOBHBIE
BOCCTAaHOBUTEIBHBIE nousatust OBP. Meronbr cocraBnenus ypaBHenuit OBP: meron snekTpoHHOro OanaHca,
peakuuu(OBP). Meto noypeakuuit. Bnusaue cpenbl Ha mporekanue OBP. Knaccuduxanus OBP. OBP B
OpraHNYeCKON XUMHH. BBITTONIHEHWE 3a/1aHHM.
20 DNeKTpOoIUTHYECKAs ONEKTPOIUTBl W HEDJIEKTPOIMUTHL. MeEXaHW3M DIIEKTPOJIUTUYECKONW JHUCCOLMALMU  C
muccormarms. (3./1.) pa3IMYHBIM BUJIOM CBsI3M. CBOICTBA KaTHOHOB M aHWOHOB. KHCIIOTBI, CONM, OCHOBAHUS B
ceete J.J[. Crenenp 3.J].u €€ 3aBUCHMOCTb OT IPUPOJIBI AJIEKTPOJIUTA U €70 KOHLIEHTPALUH.
Koncranra aucconmanuu. Crynenuaras qucconuanus. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB.
Vcnonb30BaHue AaTyuKa 3J€KTPONPOBOIHOCTH IU(POBOH J1abopaTOpUH
21 Bonoponnslii mokasarens. Hucconmanus Boxapl. Koncranta €€ auccoumanuu. IoHHOE IIpOM3BENEHUE BOJBI,
Bonopoansiit nokazarens - pH. Cpenibl BOJHBIX PACTBOPOB JIEKTPOIUTOB. 3HAUEHUE
BOJIOPOJIHOTO TTOKA3aTelNs Uil XMMHYECKHX M OMOJIOTMYeCKUX IpoleccoB. Vcnonbp3zoBaHue
pH-narumnka uudponoii maboparopun
22 IM'uaponus. Ilonatne rugpomusa. ['maponus  OpraHMY4eCKMX M HEOPraHMYECKUX — BELIECTB

(rajmoreHanKaHOB, CIOXKHBIX 3(pHpoB, yrieBonos, 6enkoB, AT®) u ero 3nadenue. ['maponus
couelt - Tpu cirydasi. CtynenyaTsiid Tuaponns. HeoOpartumerit ruaponus. [Ipaktuueckoe
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3HaueHUe THapoiu3a. Beimomnenue 3amanuii. Mcnons3oBanue pH-nmatumka mudpoBoit
nabopaTtopuu

23

Meranibl.

[lonoxkeHne MeTajuIoOB B NEPUOJUYECKOM CHUCTEME M CTPOCHHME HX aToMoB. IIpocteie
BEILIECTBA-METAJUIbL: CTPOEHHUE KPHUCTAIOB W METAJUIMYECKass XUMHUYECKas CBS3b.
Amnotponus. O0mume pu3nuecKre CBOWCTBa METAJIIOB U BOCCTAHOBHUTEILHBIC CBOMCTBA UX:
B3aMMO/ICIICTBUE ¢ HEMeTalIaMu (KHCIIOPOJIOM, TaJlorTeéHaMu, CEpOi, a30TOM, BOJIOPOAOM), C
BOJOM, KHCIOTaMM, pacTBOpPaMU COJIEH, OPraHMYECKUMHU BEIECTBaMU (CIUPTAMH,
rajoreHaJKaHamu, (eHOIOM, KUCI0TaMH), cO 1enodaMu. OKCHJIbI U THIPOKCH Il METAILIOB.
3aBHCHUMOCTb CBOMCTB 3THUX COCIMHEHUHN OT CTENEHEW OKUCIICHHS METAJIOB. JHAYCHHE
METaJUIOB B IPUPOJIE U KU3HHU OPTraHU3MOB.
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Kopposus meranios

[Tonatue xoppo3uu. XuMu4yeckass KOppo3usi. DINeKTpoxumMmudeckas Kopposus. CrocoObl
3alIUTHl METAJIOB OT KOPPO3HUH.

OO0mue crnocoObl MONMY4YeHHUs] METaJlJIoB. MeTauibl B MPUPOJIE. METAJULYprusi U €€ BUABIL:
IUPO- M THIPO- AIEKTPOMETALTYPrusi. DICKTPOIU3 PACIIaBOB M PACTBOPOB COCIUHEHUIT
METAJJIOB M €r0 3HaYEHHE.
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Pacuétel no Teme «neKTpoIn3»

Brimonnenue 3amanuii.  Mcmonb3oBaHWe —JaT4MKa  DJIEKTPOIMPOBOIHOCTH  ITUGPOBOU
naboparopuu
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Hemeraminsl.

[lonoxxeHne HeMeTauIOB B  MEPUOJUYECKOW  CHCTEME, CTPOEHHE HX  aTOMOB.
OneKTpooTpuLaTebHOCTh. MHepTHBIE razel. Hemeramuisl - mpocTele BemecTBa. ATOMHOE U
MOJIEKYJISIPHOE ~ CTpoeHue uX. Asiorponus. XHMHYECKHE CBOWCTBA HEMETAJUIOB.
OxucnuTenbHble  CBOMCTBA: B3aUMOJEHCTBHE C  METallaMH, BOJOPOJOM, MEHEe
ANEKTPOOTPULATEIbHBIMA ~ HEMETaJUlaMH,  HEKOTOPbIMM  CIIO)KHBIMH  BELIECTBAMH.
BoccranoBuTenbHbIE CBOMCTBA HEMETAJUIOB B peakUUsIX co (TOPOM, KHCIOPOIOM,
CIIOKHBIMHU BELIECTBAMH-OKHUCIUTENIMHU (a30THOM U CEPHOM KHUCI0TaMu U Ap.). Bonopoansie
coequHeHUs: HemeTaioB. [lomydyeHne MX CHHTE30M M KOCBEHHO. CTpOEHHME MOJEKYNl U
KpUCTAJIJIOB 3TUX coeAuHEeHHH. Pusmueckue cpoiicTtBa. OTHomeHHE K Boae. V3meHeHue
KHCIIOTHO-OCHOBHBIX CBOWMCTB B mepuoiax u rpymnmnax HeconeoOpasyromue u
coneoOpasyromue okcuabl. Kucrnopoausle KucioThl. 3MeHeHHe KHUCIOTHBIX CBOWCTB
BBICIIMX OKCHUJIOB U THIPOKCH0B HEMETAJUIOB B IEPUOAAX U TPYIIIAX.
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Kucnorsr OpraHn4cCKuc
HCOPTraHNYCCKHUC.

u

3aBHCHMOCTh CBOWCTB KHCIIOT OT CTETICHHU OKHCIIEHUSI HEMeTaslia.

Kucnotsl B cBeTe mpoTonuTrdeckoil Teopuu. ConpsiKeHHbIE KUCIOTHO-OCHOBHBIE TTaPHI.
Knaccudukanusi opraHU4ecKUX W HEOPraHWYeCKUX KHUCIOT. OOImme CBOWCTBA KHUCIOT:
B3aMMO/JICIICTBIE OPraHUYECKUX U HEOPraHMYECKHUX KHUCIOT C MeTaljlaMd, OCHOBHBIMU U
aM(OTEepHBIMH OKCHJAMH W THUIPOKCHUIAMHU, C COJSIMHU, 0Opa30BaHHE CIIOKHBIX A(UPOB.
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Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KuCIOT. OcoOeHHOCTH
CBOMCTB YKCYCHOM Y MypPaBbUHOM KUCJIIOT.
Brimonnenune 3aganuit

28 AmdoTepHbIE OpraHuYecKue u AM@oTepHbIe cOeMHEHUsI B CBETE€ MPOTOIUTHYECKON TeopuH. AM(OTEPHOCTh OKCUAOB U
HEOPraHUYECKHe COCAMHEHUSI. THIPOKCU/IOB TIEPEXOJHBIX METAJJIOB: B3aWMOAECWCTBUE C KHCIOTAMH M LIEJIOYaMHU.
Hcnonws3zoBanne pH-marunka nudpoBoii 1abopaTopuun
29 [lonsTue 0 KoMIuleKcHbIX | KommuiekcooOpa3zoBaTenb, JHraHibl, KOOPAMHALIMOHHOE 4YHCIIO, BHYTpeHHss cdepa,
COCIUHEHUAX BHemHsAA chepa. HomeHkmatypa nmaHHBIX —coenuHeHuWid. [IpuMepsl  COeIMHEHUH.
AM(DOTEpHOCTh AMHUHOKUCIIOT: B3aUMOJICHCTBUE aMHHOKHCIOT CO IIEJI0YaMH, KUCIOTaMH,
CHUpTaMu, IpYr ¢ IpyroMm (oOpa3oBaHUE MOJIHUIENTHUIOB), 0Opa3oBaHHE BHYTPEHHEH colu
(bunonspHOrO MOHA
30 I'enetnueckass cBA3bp  Mexay | [loHsATHE O reHETUYECKOM CBSI3M M T€HETUYECKHUX PsAJIax B HEOPraHUYECKOW U OPraHuyeCcKou
KJlacCaMM  OpraHM4eckux U | XuMuu. ['eHeTnueckue psaapl MeTajia (Ha MpUMepe KalbLMsl U jKeje3a), HeMeTauia (Cepbl U
HEOPraHUYeCKUX COCIMHEHUM. KpeMHUs1), MePeXOoAHOro 3MeMeHTa (1uHKa). ['eHeTnueckue psiibl U T€HETUYeCKasi CBSI3b B
OpPraHUYECKON XUMUH (COETMHEHUS IBYXaTOMHOI0 yriepoaa). EnMHcTBO Mupa BelecTs.
BrmosHenne 3aganni
31 Lemouku npeBpaleHuii, | BoinonHenue 3aganuii
OTpakarolue TEeHETUYECKYIO
CBS3b MEXIy KiaccaMu
HEOPraHUYeCKUX u
OpraHUYECKUX BEUIECTB.
32 XUMHS ¥ SKOJIOTHUS. XuMHYecKkoe 3arps3HeHHe okpyxawield cpeapl. OxpaHa rugpocdepbl OT XUMHYECKOTO
3arpsi3HeHus. OxpaHa NOYBBI OT XMMMUYECKOTro 3arpssHeHus. OxpaHa atMocgepbl oOT
XUMHUYecKoro 3arpsisHeHus. OxpaHa ¢iaopel W ¢GayHbl OT XHMHYECKOTO 3arps3HEHHS.
buoTtexHonorus 1 reHHass HHXEHEPHS.
Brictymenust ygammxcst
33 XuMus ¥ MOBCeAHEBHAs )ku3Hb | JlomammHsisi anteka. Moromue u yucTsmue cpeactBa. CpenctBa OOpbObl € OBITOBHIMHU
YeJI0BEKA HacekoMbIMU. CpeqcTBa JTUYHOM TUTHEHBI M KOCMETHMKM. XHMHUS M THINA. MapKhpoBKa
YNaKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB U YMEHUE X YUTATh. JKOJOTHUS KIIUILA.
XHMHS ¥ T€HETHKA YEJI0BEKA.
BricTymienust ygammxcst
34 ITogBenenue uToros BeicTymuienus yyammxcs
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CamoaHaus.

1. Ha xakoMm copaeprkaTeabHOM MaTepuaie?

- Ha marepuaie opranndeckoit u oomeii xumun (10,11 kiacce).

2. YeM coneprxanue Kypca OyeT Ka4eCTBEHHO OTIMYaThCs OT 0a30BOro Kypea ...7
-cogepxanuu kypca xumuu B 10-11-x kaccax mpecTaBlieHbl TOJIBKO OCHOBOIOJIATAIOIINE
XUMHYECKHE TEOPETUUCCKHE 3HAHUS, BKIIIOUAIOIINE caMble o0mmue cBeaeHus. [loBepxHOCTHOE
M3Yy4YeHHE XMMHUH He 00JIerYaeT, a 3aTPyAHsIET ee YCBOCHUE

3. Kakumu y4eOHBIMH 1 BCIOMOTaTeIbHBIMU MaTepHaliaMu oOecrieueH?

1. lnpakTuyeckue MaTepuaisl 1o opranudeckoi xumuu st 10 -11kmaccoB Tarapckoi
0011e00pa3oBaTeIbHOMN IIIKOJIBI

2. XuMHUS: TPaKTUKYM 110 opranundeckoit xumun. 10-11xmaccel/ coct. H.W. Tynun. - Bonrorpan:
Vuurens, 2006

3. Xumus: mpakTukyM 1o obmieit xumuu. 10-11kmaccer/ coct. H.U. Tynun. - Bonrorpan: Yuu-
Tens, 2006

4. 3agayHuK ¢ «moMonTHUKOM». 10-11kmaccer: mocodue ist ydammxcst 001eo0pa3oBaTeIbHBIX
yupesxxnenuit / H.H.I'apa, H.W. I'abpycesa. —M. : [Ipocsemienue, 2009

5. YuumMmcs pemiarh 3a1aun mo xumuu. 8-11 kmaccel/aBr.-cocT. P.A. bouapuukosa. —13m1.2-¢. -
Bousrorpaa: Yuurens, 2016

4. Kakuie BUIbI I€SITEIIBHOCTA BO3MOKHHI .. .7

- pelieHue 3aaay;

- BBITIOJIHEHUE YIIPAKHEHUM;

- BBITIOJIHEHUE MPEBPAILIEHUH 110 OPraHuYeCKON U HEOPTraHUUECKON XUMUU;

- BBIIIOJIHEHUE NTPAKTUYECKUX PA0OT (pelIeHre SKCIIEpUMEHTANIbHBIX 3a71a4);

- HarucaHue pedeparos;

- IOJArOTOBKA IIPE3CHTALNN

6. Kakue Buapl paboT MOTYT BBIIOJTHUTH Y4aluecs?

- Hartucanue pedepar;

-COCTaBJICHUE TPE3CHTALINN;

- BBITIOJTHEHUE KOHTPOJIBHOTO TECTA.

7. KakoBa 107151 caMOCTOSITETbHOCTH YUCHHKA ?

- Yuarmuecst MOTYT BBIOpaTh BUJ OTUYETHBIX pa0OT U3 MPEMIOKEHHOTO epeyHs, [ TuTeparypy,
10 KOTOPO# OHU OyIyT TOTOBUTH COOCTBEHHBIE PA0OTHI.

8. KakoBbI KpUTEpUH YCIICIITHOCTH?

- YUeHUK MoJy4daeT 3a4eT MPH YCIOBUH BBIOTHEHUS PaOOThI, B TPEIIIOKEHHOM yUUTEIEeM
(dhopme ¢ cobII0IeHNeM CTaHIAPTHBIX TPEOOBAHMM K UX OPOPMIIEHUIO. f

JonomHuTeIbHBIE 0alIbl BBICTABIISIFOTCS 32 BBITIOJIHEHUE JOTIOTHUTEIHLHOM paOOThI, y4acTHs B
MEPOMPHUATHIX, TPOBOJIUMBIX IO MPEAMETY, YUaCTHE B OJTUMIINAIaX JTF000T0 YPOBHS;
WHUIMATUBHYIO MyOIUYHYIO TIPE3EHTAIIMIO CBOCH pPaOOTHI B IIIKOJIE UITH 3a €€ TIpeiesiaMu
(KOHKYpC, CMOTp, IMyOJUKAIUS U T.I1.).

Hrorosast paboTa cunTaeTcs BHIIIOTHEHHBIM, €CJTH YUYEHUK 3aBOEBBIBAET MTPU30BOE MECTO HA
OJINMITHA/I€ MYHUIUTIAJLHOTO YPOBHS

9. Kakxum o6pa3om B miporiecce padboTsl OyneT pUKCHpOBaTHCS TMHAMHKA HHTEepeca?

- CobecenoBanue B mporiiecce padboThl

10. KakoBa (popma HTOTOBOM OTYETHOCTH?

- BBICTaBJICHHE PaOOT Ha NTKOJIBHBIX MEPOTIPUSTHSIX.
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