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[loacHuTeIbHAA 3aMIMCKa
Heo6xoauMocTs pa3paboTKu 3JeKTHBHOTO Kypca mis ydammuxes 10-x u 11-x kiaccos

«XUMUS B 33/1a4aX U yIPAKHEHHUIX» 00yCIOBICHA TEM, YTO B COOTBETCTBUU C YYCOHBIM TIAHOM
cpenHero o0mero oopa3oBaHus XMMHH 3a 2 roja BbIieseTcs Bcero 68 wacos. B conmepkanuun
kypca xumuu B 10-11-x Kilaccax mpeiCTaBICHBI TOJBKO OCHOBOIIOJIATAIONINE XUMHUYECKHE
TEOPETHYECKHE 3HaHUs, BKIIOYAIONIUE camble O0IIue cBelcHUs. [lOBEpXHOCTHOE H3y4eHHUE
XMMHUH HE 00Jierdaer, a 3arpynHser ee ycBoeHue. OCOOCHHOCTBIO JJAHHOTO Kypca SIBIISETCS TO,
YTO 3aHATHUS UAYT MApAICIbHO C M3y4YEHUEM Kypca opraHudeckoit xumun B 10-oM Kiacce,  C
u3yueHHeM Kypca oOmeidl xumuu B 11-oM kiacce. D10 HaéT BO3MOXKHOCTH IMOCTOSIHHO H
MOCJICIOBATEIbHO YBS3BIBATh YUEOHBIM MaTephall Kypca C OCHOBHBIM KYpCOM, a Y4YalllMMCs
nojydaTh Oojiee TPOYHbIE 3HAHMSA TI0 MpeaMmery. [lporpamma Kypca TOCIYKHT ISt
CYIIECTBEHHOTO YIrIyOJIeHHS W pPACIIMPEHHs] 3HAHUH 1O XHMHUH, HEOOXOJUMBIX IS
KOHKPETU3aIlUK OCHOBHBIX BOIIPOCOB OPraHMYECKOW, OOIICH M HEOPraHWYEeCKOH XUMHH W JUIs
00IIIero pa3BUTHUS YICHUKOB.
Ieas kypca:
® paclHIMpCHUE 3HAHMM, OPMHUPOBAHUE YMECHUN M HABBIKOB y y4alllUXcs MO pelie-
HUIO pacyYeTHBIX 33/1a4 U YIPKHEHHUI 110 XUMHHU, Pa3BUTHE TI03HABATEIILHON aKTUBHOCTH
Y CaMOCTOSITEIILHOCTH.
3apaum Kypca:
® yII1yOJICHUE U PACIIMPEHUE 3HAHUI 10 XUMUHU
®3aKpENHUTh YMEHUSI U HABBIKU KOMILICKCHOTO OCMBICIICHHUSI 3HAHUHM M UX TpUMe-
HEHUIO MTPH PEIICHUH 3a71a4d ¥ YIPaKHCHUH;
e 1ICCIICZIOBATh U AQHAJIM3MPOBATh AJTOPUTMBI PEIICHUS TUIIOBBIX 33]a4, HaXOJUTh
CIIOCOOBI penIeHus] KOMOMHUPOBAHHBIX 3a/1a4;
¢ OpMHUPOBATH IIETIOCTHOE MPEACTABICHUE O MPUMEHEHUH MaTeMaTHYECKOTo arl-
napara MpH PeHICHUH XUMUYECKHX 3a/1a4;
® pa3BHBATH Y YUAIIUXCSl YMEHHSI CPABHUBATh, aHATU3UPOBATH U JIEJIaTh BHIBOIBI;
® Cr1I0coOCTBOBATh (POPMUPOBAHUIO HABBIKOB COTPYAHUYECTBA B MPOIIECCE COB-
MECTHOM paboThI;
® Da3BHUTh MHTEPECHI YUAIMXCS, YBICKAIOUINXCS XUMHCH.
Kypc 6a3upyercsi Ha 3HAHHSX, MMOJIYUYAEMbIX YYAIIUMHUCSA MPHU U3YYCHUH XUMHH B OCHOB-
HOU ILIKOJIe, M HE TPeOyeT 3HaHHUs TEOPETHYECKHX BOIPOCOB, BHIXOMAIINX 33 PAMKH IIKOJIBHOW
nporpammbl. B TO jke Bpemsl Ui YCHENIHOM peaiu3aliy 3TOro 3JIeKTUBHOTO Kypca HeoO0XO0Iu-

MO, 4TOOBI pe6$[Ta BJI1aaciin BOXHEHUIITNMH BBIUYMCITUTEIbHBIMH HaBbIKaMH, aJITOPUTMAMH PCHIC-
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HUS TUTIOBBIX XUMHUYECKUX 33/1a4, YMEJIU MPUMEHATH MPH PEUICHUH 3a/1a4 BakHeimue dusznye-
CKHE U XMMUYECKHE 3aKOHBI.

B xauecTBe OCHOBHOM (POpPMBI OpraHU3aluy y4eOHBIX 3aHATUHN MpeasaraeTcs MpoBeIeHUE
CEMHHApPOB, Ha KOTOPBIX JIaeTcs KpPaTKoe 0ObSCHEHUE 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 MpPEBpalleHHH, OTpaxa-
IOLIMX F€HETUYECKYIO CBS3b MEX]y KIacCaMH HEOPraHMYECKUX U OPraHWYEeCKUX BELIECTB U CO-
CTaBJICHUIO PACUETHBIX 33/1a4, C YKa3aHHUEM CIIOCOOOB MX PEIICHUS.

[Tpu pa3zpaboTke MpOrpaMMBbl SJIEKTHBHOTO MPEIMETa aKIEHT AEJalICs Ha T€ BOIPOCHI, 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. 3aJjauu M YHOPaXHEHUs [0J0OPaHbl, TaK YTO 3aHATUS MO UX PEIIEHHUIO MPOXOAAT Hapai-
JIENIbHO C M3Yy4YaeMbIM MaTepuajioM Ha ypokax. BoJbpIIMHCTBO 3ajauy M yHpaKHEHUH B3ATO U3
KVMos no EI'D npeapaymux JeT, 4To N03BOJISET MOATOTOBUTh yualuxcs K caaue EI'D.

DONEeKTUBHBIM Kypc «XUMHUS B 3aJadax U YIPAKHEHHUAX» COBMECTHMM C IMpPOrpaMMoin
O.C.I'abpuensna, WN.I'.OctpoymoBa, C.A.CnaakxoBa (IIporpamma kypca xumum s 10-11
KJIaCCOB) U y4eOHO-METOIMYECKUM KOMITJICKTOM.

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).

HopmaTtuBHas 6a3a
1. denepanbubiii 3akoH ot 29 .12 .2012 Ne 273-®3 (pex . or 31 .07 .2020) «O6

obpaszoBanuu B Poccuiickoii @eneparum»

2 Aprtopckoit mnporpammbl O.C. T'abGpuensna, coorBercTBytouieil denepaibHomy
lNocynapctBeHHOMY O0Opa3oBaTelbHOMY CTaHAAPTYy OCHOBHOTO 00mero oOpa3oBaHus U
nomytieHHas MuHucTepcTBOM 00pa3zoBanus U Hayku Poccuiickoit @enepanuu (O.C.I"aGpuensa
[Mporpamma kypca xumuu s 8-9 kiaccoB 00meoOpa3oBaTeIbHBIX — yupexaeHuid [
O.C.I'abpuensa. — M.: [Ipocda, 2012r.).

3. OO0 yrBepxnaenun CanlluH 2.4.2.2821-10 «CaHUTapHO-3MUIEMHUOIOTHYECKIE
TpeOOBaHUs K YCIIOBUSIM M OpraHM3alii oOyueHHus B 001e00pa30oBaTEeIbHBIX YUPEKICHUIXN:
ITIOCTaHOBJIEHHE [ JIaBHOrO TOCYAapCTBEHHOIO CaHWTapHOro Bpaya Poccuiickoit ®denepanuu ot
29 nexabps 2010 r. Ne 189, r. Mockaa ; 3apeructpupoano B Muntocre PO 3 mapra 2011 r.

4.  Meroauueckue PpEeKOMEHJAIMM IO CO3JaHHI0O W (YHKIMOHMPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3aLMIX, PACHOJIOKEHHBIX B CEJIBCKOH MECTHOCTH U MallblX

ropojaax, IeHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOW HAaINpaBJIEHHOCTEH
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(«Touka poctay) (yTBEepXKACHBI pacropsbDkeHHeM MUHHCTEpCTBa TpocBelieHus Poccuiickoit
denepanun ot 12 saBaps 2021 r . Ne P-6) .

5. Meroanueckoe nocodue aBropoB II. W. becnano u M.B. JlopodeeB «Peanm3zanms
00pa30BaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HAMPaBICHHOCTEH IO

XHUMHHU C UCITIOJIB30BaHHEM O60py,I[OBaHI/I$[ LHEHTpa «Touka pocTa»

[Iporpamma yueOHOTO (JIEKTUBHOT0) Kypca 00eCIIeunBaeT:

¢ YJOBJICTBOPCHUC MHAWBUAYAJIIbHBIX 3alIPOCOB 06y11a}onmxc;1;



TOUKA \!pocm 7

e 00meo0Opa3oBaTeNbHYIO, OOMIEKYIBTYPHYIO COCTABIISIFOIIYIO TIPH MTOJIYICHUU CPEITHETO
o01m1ero oopazoBaHus;
® Ppa3BUTHE JIMYHOCTH OOYUYArOIIUXCS, MX TO3HABATEILHBIX HHTEPECOB, HHTEILICKTYaIbHOM
U IICHHOCTHO-CMBICIIOBOM CephI;
e  pa3BHUTHE HABBIKOB CAaMOOOPa30BaHUS M CAMOIIPOCKTHPOBAHHS;
® yrayOJicHHE, PaCHIMPEHUE U CUCTEMATH3alUI0 3HAHHUI B BBIOPAHHOW 00JaCTH HAYYHOTO
3HAHMS WU BUJA JCATCIIbHOCTH;
® COBEPIICHCTBOBAHUE MMEIOIIETOCS U MPUOOPETEHNUE HOBOT'O OIIBITA,;
e [I03HABATEJILHOM JEATEILHOCTH, TPOPECCHOHATIBHOTO CAMOOTIPEICIICHHS 00 yYarOIIUXCS.
JlanHass mporpaMMa TrapaHTHpyeT oOecledYeHHe eIUHCTBAa 00pa30BaTEIbHOTO
NPOCTPAHCTBA 3@ CYET MPECMCTBCHHOCTH, HMHTETPAIMM, TPEIOCTABICHUS  PaBHBIX
BO3MOXKHOCTEH U KauecTBa 00pa30BaHMSI.
Conepxanue [IporpaMmbl CTPOUTCS ¢ YUETOM PETrHOHAIBHBIX OCOOCHHOCTEH, YCIOBHIA
00pa3oBaTeNbHBIX OpraHM3alldii, a TaKKEe C Yy4YCTOM BOBJICUCHHS OOYYAIONIUXCS C

OrpaHM4YC€HHBIMH BO3MOKXHOCTSAMMU 3J0POBbA.

Ilesu 1 3as1a4m
OcnosHas yenv U3ydeHus yuyeOHoro (3JeKTUBHOI0) Kypca

(dbopMUpOBaHHE TPEACTABICHUM O XHMHUYECKOM COCTABISAIOIICH €CTEeCTBEHHO-HAYyYHOU
KapTUHBI MUPA, OBIIICHUE BAKHEHITUMH XUMUYCCKUMU TIOHSATUSIMH, 3aKOHAMH U TCOPUSIMHU.

Ocnosnule 3a0ayu.

OBJIAJICHHEC METOJaMH HAyYHOTO TO3HAHUS JJIS OOBSICHCHHS XWUMHYCCKHX SIBICHHUA U
CBOWMCTB BEIIECTB, OICHKH POJIM XWMHH B PAa3BUTHU COBPEMCHHBIX TEXHOJIOTHH W TOTyYSCHUH
HOBBIX MaT€pPHUAJIOB;

BOCIIUTaHHE YOEXKJIEHHOCTH B TO3UTUBHONH pOIM XUMHUU B KHU3HHU COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH TPaMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBI0 U OKpYXKarollei
cpere;

MPUMEHCHHE TIOJIYYCHHBIX 3HAHWW JUIS O€30MacHOTO HWCIOJIb30BAHUS BEHISCTB U
MaTepuasoB B OBITY, CETHCKOM XO3SMCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a9 B
MOBCETHEBHON JKM3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCSIINX BPEa 3I0POBBI0 YEIOBEKa W

OKpY>Kalolleu cpee.

OO1asa xapaKTepUCTHUKA Y4eOHOro (3JIEKTUBHOT0) Kypca
Copepxanne yueOHOTO (2NIEKTUBHOTO) Kypca «XHMHS B 32/Ja4aX M YHPAaKHEHHSX)»

MIPE/ICTAaBICHO JMHEHHBIM CHOCOOOM MOCTPOECHUS Y4YEOHBIX MporpamMM. Y4eOHBI Marepuan
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BBICTPAWBACTCS B OJIHOM JIMHUU M COCTOUT U3 MOCIIE0BATEIHHO CBSI3aHHBIX MKy CO00i TraB u
TeM. YUeOHbI MaTepuai Kaxa0d NOCIeAYIOUIEH IaBbl SBJISETCS JOTMYECKUM MPOIOJIKEHUEM
TOTO, YTO W3Y4YaJOCh B MPEIbIAYHIMH TJlaBe. 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 pPOJM XUMHUU B PEIICHUH SKOJOTMYECKUX, CBIPHEBBIX, JHEPreTUUYECKHX,
MIPOI0BOJILCTBEHHBIX, MEAUIIMHCKUX TIPOOJIEM YEITOBEYECTRA.

Llennocmuvie  opuenmupur  IIporpammbl  ONpPEAENSIIOTCS  HAIMPABICHHOCTBIO  Ha
HAI[MOHAJILHBIM  BOCHUTATENBHBIM HJ€a, BOCTPEOOBAHHBIN COBPEMEHHBIM POCCUHUCKUM
00IIECTBOM U TOCYJapCTBOM.

[Iporpamma nipegycmarpuBaeT obecredeHue o01eo0pa3oBaTesibHON U OOIIEKYIbTYPHOU
MOATOTOBKM yyamuxcs. [IporpaMma mo3BossieT pacKphITh BEAYIIUE UACH U TEOPUH XUMHYECKOM
HaykH, (OPMHUPYIOIIHNE MHPOBO33PEHHE YYaIUXCS — 3aKOH COXpPaHEHHs] MacChl M JHEPTHUH,
[Tepuonnueckuii 3axkoH JI. M. Menneneesa, Teopuss XMMHUUYECKOTO CTPOCHHUS OPraHUYECKUX
BemiecTB, Teopuss pacTBopoB. [lonmydeHHbIe 3HAHUS CO3[AIOT YCIOBHUS [UJIi TOHUMAaHUS
3aBUCMMOCTH CBOMCTB BEIIECTB OT COCTaBa M CTPOEHHUSA; OOYCJIOBJICHHOCTh MPUMEHEHHUS
BEILIECTB UX CBOMCTBAMHU; MATEPUATIBLHOE €IMHCTBO HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB;
BO3pACTAOIIEH POJM XMMHUU B CO3/IaHMHM HOBBIX JIEKAPCTB U MATEPUATIOB, B SKOHOMHUU CHIPHA,
OXpaHE OKPYKAIOUIEH CpeIbl.

Conepxanue [Iporpammsel pazpaboTaHO B COOTBETCTBUU C TPEOOBAHUSIMHU COBPEMEHHOM
JTUAKTAKU U BO3PACTHOM TICHXOJIOTUM M HAIIPaBJIEHO Ha pelieHue 3a7a4 no (GOpMHUPOBAHHUIO
y ydJammxcs Hay9HOTO MHPOBO33PEHHUs, OCBOCHHS OOIICHAYYHBIX METOJOB ITO3HAHUS,
MPAKTUYECKOr0 TNPUMEHEHMs TMOJYYEHHBIX 3HAHUM, CO3JaHHE MEXIPEIMETHBIX CBS3EeH C
npeaIMeTaMu o0racTeil MaTeMaTUYECKUX M TYMAHUTAPHBIX HAYK.

[IporpamMma y4eOHOTO (SJIEKTUBHOTO) Kypca «XMMHS B 32/1a4aX M yHPaKHEHHAX»
MpeACTaBICHA CIECAYIOUIUMU COACPKATETbHBIMU KOMIIOHEHTAMU:

Baenenue;

YrieBoaopoibl;



TOUKA \!pocm 9

Kucnoponcoaep:xaiue opraHM4ecK1e 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:

IPUHLIMII CUCTEMATHYHOCTH M IIOCJIENOBATEIbHOCTH IIPEAINOJIAracT BBIICICHUE 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;

IPUHIUI HENPEPHIBHOCTU MO3BOJISET OPraHU30BbIBaTh 00YUYEHUE C ONOPON Ha 3HAHMS
XUMHHU, MOJIYYEHHbIE HA CTYNEHSIX HayaJlbHOI'O OOILEro U OCHOBHOrO o0uiero o0pa3zoBaHus, a
TAaK)K€ Ha JKU3HEHHbIM onblT yyamuxcsa. Kpome Toro, OOJbIIyI0 pPOJib WUIparoT 3HAHMUS,
c(OpMHPOBAHHBIE APYI'UM IIPEIMETHBIMH 001aCTAMU;

OPUHLUN JOCTYMHOCTM M HMHIUBUAYaJIM3allMM CTPOUTCS Ha Yydere Yy4eOHbIX
BO3MOXXHOCTEHl oOyuwatouiuxcsa. [lo3Bonsier BbIOpaTh ONTUMAIbHO Y4EOHBIM Marepual,
COOTBETCTBYIOIIUN BO3PACTHBIM, (PU3UUYECKUM, ICUXOJOTUYECKUM U HWHTEIJIEKTYaJIbHBIM
ocoOeHHOCTsIM oOyuatonuxcsi. O0ydueHue XMMUYECKOMY COJEPKAHHUIO OCTAETCs JOCTYIHBIM,
HO MO3BOJISIET YMCTBEHHO U MHTEJJIEKTYAJIbHO Pa3BUBATh 00YYaAIOLINXCS;

MPUHLIMII BapUAaTUBHOCTH B OpraHU3allid O00pa30BaTEIbHOW JEATEIbHOCTH AT
BO3MOXXHOCTbB JJIs1 pa3jIMYHbIX BApUAHTOB pealln3allii TEOPETUUECKON U MPAKTUYECKON YacTu
Kypca, UCXO/Is U3 00eCIIeUeHHOCTH Kypca MaTepHalbHO-

TEXHUYECKUM, HWH(POPMAIIMOHHBIM, METOJUYECKHUM o00ecreyeHrneM, OCOOEHHOCTSIMU
pasHBIX Ipynn ydamuxcs B kiacce. [103BonsieT uckarb KOHCTPYKTUBHBIE IIyTH OpraHU3aLUU
y4eOHOM IeITENbHOCTH HE TOJIBKO YUUTEII0, HO U 00y4aromuMcs;

MPUHLIMII MHUHHMMakca B OpraHu3aluu oOpa3oBaTeIbHOM J1E€ATENbHOCTH IO3BOJSET
00y4aroImuMcsi OCBOUThH 00s3aTeIbHYI0 YacTh peaju3yeMoil mporpaMMmbl. B To ke Bpems
nporpaMMa J1aeT BO3MOXKHOCTh pa3BUTHIO TBOPYECTBA, WHTEIUIEKTa OOYYalIUXCS uepes

y4acTH€ B IPOCKTHOM JIE€ATEIIBHOCTH,
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HCCIIEA0BATENIBCKON EATEIBHOCTH, B PEIIEHNUHN 33/1a4 IOBBIILIEHHOIO 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 00y4arouxcs B MpeaAMeTHOM o01actu «EcTeCcTBEHHbBIE HAYKNY.
[Iporpamma y4eOHOTO (3JEKTUBHOTO) Kypca «XHMHS B 3a/a4aX U YNPAKHEHHAX)
paccunTaHa Ha 68 yuyeOHBIX YacoB, Ha U3YYEHHE Kypca B KaKJIOM

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

TpeboBaHUA K yPOBHIO IOATOTOBKH BbINTYCKHUKOB

B pe3ynbpTrare nuzydeHus 3J1€KTUBHOIO MPEAMETA YUEHUK JT0JKEH

3HaTL/IIOHUMATh

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

OcCHOBHBIE 3aKOHBI XMMHU: 3aKOH COXPAHEHMsI MAaCChl BEIIECTB, NEPHUOJUYECKUMA 3aKOH,
3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajpo, 3aKOH l'ecca, 3aKOH AEHCTBYIOIIMX Macc B KUHE-
THKe U TepMoanHaMmuke; Kimaccudukanuio 1 HOMEHKIATYPY: HEOPTAaHUYECKUX U OPTraHMYeCKHUX
COEIMHEHN;

YMeTh

HaspiBath: n3ydeHHbIE BEIIECTBA 110 «TPUBUAIIBHOW» U MEXKIYHAPOAHON HOMEHKIIATYPE;

Onpenensath: BAJICHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKUX 3JIEMEHTOB, XapaKTep
cpedbl B BOJHBIX pacTBOPAX, OKUCIUTENb U BOCCTAHOBUTEND, HAIIPABJICHUE CMEILICHUSI PABHOBE-
CHSl TIOJI BIUSHUEM DPA3UYHBIX (PaKTOPOB, U30MEPHI U TOMOJIOTH, MIPUHAJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPTraHUYECKUX COEAUHEHHUI;

[IpoBoauTH pacueTsl N0 XUMHUECKUM (OpMyJiaM U YpaBHEHHSIM peaklnii;
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OcCymIecTBIATh CaMOCTOATENBHBIM MOMCK XUMHYECKOW MH(OPMAIUN C HMCIOIb30BaHHEM
Pa3IMYHbIX UCTOYHHUKOB (CIPaBOYHBIX, HAYYHBIX U HAYYHO-NIOMYJISIPHBIX U3JaHUM, KOMIIBIOTEP-

HbIX 0a3 TaHHBIX, pecypcoB MHTepHeTa).

[l1manupyemble pe3yJibTaThl
[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOrPaMMbl y4eOHOIro (SJIEKTUBHOTO) Kypca

YTOYHSIIOT W KOHKPETH3UPYIOT oOllee IOHUMaHUE JIMYHOCTHBIX, METalpEeJAMETHbIX U
MPEIMETHBIX PE3YJIbTAaTOB KaK C MO3WIUI OpraHu3allMd WX JTOCTHKEHUS B 00pa30BaTEIIbHOM
JESITeTbHOCTH, TaK M C MO3UIMIA OLIEHKU JOCTHKEHHS STHX PE3yJbTaTOB.

Pesynbratel u3ydeHus ydeOHOro (SJIEKTHUBHOIO) Kypca IO BbIOOpY OOydaromuxcs
JOJKHBI OTPaXKaTh:

pa3BUTHE TMYHOCTH O0YYAIOIIUXCS CPEICTBAMHU MPEIAraeMoro JUIsl H3y4eHHs Y9eOHOTO
mpeaMeTa, Kypca: pa3BUTHE 001el KyIbTypbl 00y4aronuxcs,

WX MHPOBO33PEHHUS, LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, Pa3BUTHE I103HABATEIbHbIX,
PETYIATUBHBIX M KOMMYHHUKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTM M CIIOCOOHOCTH K
CaMOPAa3BHUTHUIO U MPO(PECCHOHATEHOMY CaMOOTIPEICIICHHIO;

OBJIA/ICHUE CHUCTEMAaTHYECKUMHU 3HAHUSAMU W TIPUOOPETEHHE OIbITa OCYIIECTBICHUS
1es1ecoo0pa3Hol U pe3yabTaTUBHOM N1 TeTbHOCTH;

pa3BUTHE CHOCOOHOCTH K HEMPEpPhIBHOMY CaMOOOpPa30BaHMIO, OBJIQJCHUIO KIFOUEBBIMU
KOMIIETEHTHOCTSIMH, COCTAaBJISTFOIIUMH OCHOBY YMEHHUSI:

CaMOCTOSITEIbHOMY ~ NMPHOOPETEHWI0O W  HMHTErpallud  3HAHWHA, KOMMYHHKAlUd U
COTpyOHUYECTBY, d(G(EKTUBHOMY peIIeHUIO0  (pa3pelieHuio) MmpolsieM, OCO3HAaHHOMY
HCMOJIb30BAHUIO MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOIMH, CaMOOpraHU3aluyu U
CaMOpETYJISIINN;

o0ecrieueHrne akaJeMU4YeCKOW MOOMJIBHOCTH U (WJIM) BO3MOXXHOCTH TMOJAEPKHUBAThH
n30paHHOE HallpaBlieHHe 00pa30BaHMS;

o0ecniedyeHre npopeccuoHaNbHON OPHUEHTALUN 00YyJatOIUXCSl.

IInanupyemvle nuunocmuvle pe3ynibmanmol

JIM9HOCTHBIE PE3yIbTATHI BKIFOYAIOT:

POCCHICKYIO TPaXJTaHCKYI0 HWIEHTUYHOCTh (MACHTHUKAIUSI ced0s B KadecTBe
rpaxaanuHa Poccuu, ropaocTh 3a TOCTHKEHUS PYCCKUX YUCHBIX, 32 pYCCKYIO HayKy, OCO3HAHUE
U ONIYIIEHHE JIMYHOCTHOM COMPHUYACTHOCTU 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(OPMHPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKWY;

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

chOPMUPOBAHHOCTH ~ OCHOB  JKOJOTHYECKOW  KYJIBTYpHI, COOTBETCTBYIOIIEH
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 mMmo3uiuu. ['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, IMOLMOHAbHO-IIEHHOCTHOE BHJIEHUE OKPYXKAIOIIET0 MUPA; CHOCOOHOCTh
K SMOIIMOHAIBHO-IIEHHOCTHOMY OCBOCHHUIO MHPA.

1Inanupyemvie memanpeomemHule pe3yibmanmol

MeTtanpeameTHble pe3yiabTaThl BKIIOYAIOT TpPU TPYIIBl YHUBEPCAIBHBIX YU4EOHBIX
JEACTBUU.

Pecynamusnvle ynusepcanvhvie yuebnvie oeticmeus

CaMOCTOSITEITLHO OTPECNATh IIeNH, 3a/1aBaTh MMapaMeTPbl U KPHUTEPHH, MO KOTOPHIM
MOXKHO OTIPECIIUTh, YTO IIEeTh JOCTUTHYTA; OICHHBATh BO3MOXKHBIC MOCIICIACTBHUS JOCTHKCHUS
MOCTABJICHHOM LEN 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;

OLICHWBATh PECypChl, B TOM 4YHCIE BpeMs M JApyrue HeMaTepuadbHbIE PECYpCHI,
HEO0OXO0IUMBIC JTS IOCTHKEHUS TIOCTAaBICHHOH 1IN,

BBIOMpATh MYyTh JOCTHIKEHHUS IIeNH, IUIAHUPOBATh pEIIeHHE TOCTaBICHHBIX 3ajad,
ONTHMH3HPYS MaTepUATbHBIC H HEMaTEePHAITLHBIC 3aTPATHI;

OpPraHW30BBIBaTE J(PPEKTUBHBIA TOHCK PECYpPCOB, HEOOXOMMMBIX IS JTOCTHIKCHUS
MOCTaBIICHHOM 1EIH;

COITIOCTABJIIATH HOJ'Iy‘-IeHHI)II\/’I PE3YIbTAT ACATCIBHOCTH C MOCTaBIICHHOM 3apaHecC LCIIbIO.
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Tlo3nasamenvHvie yHusepcaibhble yueonvlie 0eucmeus

UCKaTh U HAXOAUTh 0000IIEHHbIE CIIOCOOBI PEIIeHUs 3a/1a4, B TOM YHCJIE, OCYLIECTBIATh
pa3BepHyThIi HMH()OPMAITMOHHBIH TMOWCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4yeOHBIE U
[103HABaTENbHbIE) 3a/1a4U;

KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBaTh MH(GOPMALMIO C PA3HBIX MO3MLHUH,
pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX HCTOYHUKAX;

HCIIOJB30BaTh Pa3jIU4HbIE MOJEIBbHO-CXEMATHYECKUE CPEIACTBA 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 pa3yMHO OTHOCHTBCS K KPHUTHYECKMM 3aMEUYaHUsSM B OTHOUICHUH
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.

Kommynuxamuenvie ynueepcanvhbvie yuebHvle 0eucmeust

OCYILIECTBIATH JAEJIOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHUKAaMH, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTEeIbHOM OpraHU3alluy, TaKk M 3a €€ IpelenaMu), MoaA0upaTh NapTHEPOB
JUIS J1eJI0BOM KOMMYHHUKAIIMM MCXO0J U3 COOOpakKeHUH pe3yJbTaTUBHOCTH B3aUMOJIEHCTBUS, a
HE JINYHBIX CUMIIATU;

IPU OCYIIECTBICHUU TPYNIOBOH paboThl OBITh KAaK PYKOBOJMTEIEM, TaK M YICHOM
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;

pa3BepHyTO, JOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pPEHHUS C HCIOJb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH()IMKTOT€HHBIE CHTyallud U TPeAOoTBpaAIlaTh KOHQIUKTBI 10 HUX
aKTUBHOHM (a3bl, BBICTpauBaTh JEJOBYI0 U 00pa3oBaTelIbHYI0 KOMMYHHKaIUIO, wu30eras
JTUYHOCTHBIX OLEHOYHBIX CYXKICHUM.

IInanupyemvie npeomemuule pe3ynbmamuol
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B pesynbrare o0ydenwus o [Iporpamme yueOHOTO (JIIEKTHBHOTO) Kypca «XUMUS: TEOPUS U
MPAKTUKa» 00YYAKOIIMIICS HAYYNTCH:

MMOHUMAHUIO MPEAMETA, KIYEBbIX TEOPUN U TMOJOKEHHM, COCTaBISIOIIUX MpeIMeT
«XUMHA», YTO 00ECIEUNBACTCS TOCPEICTBOM MOJICIIMPOBAHUS U MOCTAHOBKHU MPOOIEMHBIX
BOIIPOCOB, XapaKTEPHBIX JJIsl IPEIMETHON 001acTu «ECTECTBEHHBIE HAYKN Y,

YMEHHE peliaTb OCHOBHBIE MMPAKTUYECKHE 3a7a4H, XapaKTepPHBbIE sl HCTIOIb30BaHU
METOJI0B U UHCTPYMEHTapUsI IpeIMETa «XUMHUS»;

(dbopMHpOBaHHE MEXIIPEAMETHBIX CBA3€H C IPYTrUMH 00JACTIMU 3HAHUSI.

OOy4Jaromuiics MOJy4YUT BO3MOKHOCTh HAYYHTHCH !

OBJIAJIETh KJIIOUEBHIMU MOHSATUSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XUMHS, pPacro3HaBaHUE COOTBETCTBYIOIIUX €M TMPU3HAKOB M B3aWMOCBS3EH, CIOCOOHOCTH
JEMOHCTPUPOBATh PA3NUYHbIC MOIXOJbl K M3YyUYEHUIO SBIIEHUH, XapaKTEPHBIX IS M3ydaeMou
HayK{ XUMUU;

YMEHHE pelaTh Kak HEKOTOpbIE MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUYECKUE 3a/1auH,
XapakTEepHBIC ISl HCTIOJIB30BaHMUS METOJIOB U MHCTPYMEHTAPUS XUMHUH;

HaJIM4Yue MPEACTaBICHUN O XMMHUU KaK LEIOCTHOW TeopuH (COBOKYIHOCTH TEOPHii), 00
OCHOBHBIX CBSI35IX C UHBIMU CMEXHBIMHU 00JIaCTsIMU 3HAHUH.

MarepualibHO-TEXHUYECKOE 00eCTIeUeHHE KaOMHETa XUMUU

HartypajbHbie 00beKThI

HatypanbHble 00BEKTHI, BKIIOYAIOT B ce0sl KOJUIEKIIMM MHHEPATIOB U TOPHBIX MOPOJI, Me-
TaJIOB U CIUIaBOB, OKCHUJOB, KUCJIOT, OCHOBAaHMM, COJIEH, B TOM YHCII€ U MUHEPAJIbHBIX y100pe-
HUM, a TaKk)Ke KOJUIEKIIMM OPTraHWYECKHX BEIIECTB U MaTepualioB, npeaycMorpeHHbIx PI'OC
(«Hedts u mpoayktel e€ mepepaboTku», «KamMeHHBIH yroib U MPOAYKTHI KOKCOXUMHUYECKOTO
Mpou3BOJICTBa», «Bomoknay, «l[lmactmacce» u T. A. O3HakomiieHHEe ¢ 0o0pa3laMu HCXOTHBIX
BEIIIECTB M TOTOBBIX M3JIEJIUH MO3BOJISET MOTYYUTh HATJSIHBIC TIPEICTaBIeHUs 00 3TUX MaTepH-
ajiax, UX BHEIITHEM BHJIE, a TAKXKE O HEKOTOPHIX (PU3NUECKUX CBOMCTBaX. 3HAUUTEIIbHBIC YI€OHO-
MO3HABATENIbHBIE BO3MOXKHOCTH WMEIOT KOJUIEKIIUU, U3TOTOBJICHHBIE CAMUMHU OOYUYaIOUTUMHUCS.
[IpenMeTsl Ui TaKUX KOJUIEKIII COOMPAIOTCS BO BPEMS SKCKYpPCHUH M IPYTMX BHEYPOUYHBIX 3a-
HSTHM.

Komnnekuuu ncnonp3yroT TOABKO AJIE 03HAKOMIIEHHS 00YYalOIIMXCsl ¢ BHEIIHUM BUAOM U
(bU3UYECKMMH CBOMCTBAMHU Pa3IMYHBIX BEIIECTB W MaTepuaioB. JJisg MpoBeAeHUS XUMUYECKUX
OTMBITOB KOJUIEKIIUU UCIOJIb30BATh HEb3S.

XuMnYecKrepeakTHBbI 1 MATEPHAIIbI

OO6parienre co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOro COOJIONECHUS TPABUI TEXHUKH
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0€30MacHOCTH, OCOOCHHO TPHU BBHIMOJIHEHUH OIBITOB caMHUMH oOydarommumucsa. Bece HeoOxoau-
MBIE MEpBI MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIMX JOKYMEHTaX M MHCTPYKLHUAX, a
TaKXXe B IOCOOUSX ISl YUUTENCH XUMHUH.

Bce peakTuBbl U MaTepHalbl, HY>KHbIE JUJIsl IPOBEACHUS IEMOHCTPAI[MOHHOTO U YYeHUYE-
CKOT'O 9KCIIEpPUMEHTA, TIOCTABJISIOTCS B 001Ie00pa3oBaTeIbHble OPraHU3aluy [IEHTPAIU30BAHHO
B BHJIC 3apaHee YKOMIUIEKTOBAaHHBIX HaOopoB. Ilpum HeoOXOAMMOCTH MPUOOPETEHHS JAOMOIHH-
TEJIbHBIX PEAKTHBOB M MAaTEPHAJIOB CIIEyeT O0paIIaThCs B CHEIMATH3UPOBAHHBIE Mara3uHsbl.

udposBbie 1a00paTOpPUM U JATYNKOBbIE CHCTEMbI.

B ocHOBy 00pa3oBarenpHOW MpPOTpaMMBbl  3QJI0KEHO MPUMEHEHHE  [U(PPOBBIX
nabopaTopuii, TOCTaBISIEMBIX B paMKax peanusaimuu (enepanpHoil mporpammbl  «Touka
pocta». TemaTuka MpenoKEHHBIX SKCIEPUMEHTOB, KOJIUYECTBEHHBIX OMBITOB COOTBETCTBYET
CTPYKType IpUMEPHOI 00pa3oBaTEIbHON MPOrpaMMBbl 10 XUMUH, cofiepkanuio deaepanbHOro
rocynapcTBeHHoro ooOpaszoBarensHoro ctanaapta (PI'OC) cpennero (momHoro) ooiero
o0Opa3oBaHMUsI.

MHoOroieTHss MPaKTUKa MCIIOJIb30BaHMs XUMHUECKUX TPUOOPOB, (POBOIi 1abopaTopuu
B IIKOJIE MOKa3ajla, YTO COBPEMEHHBIE TEXHUYECKHE CPEJCTBAa OOYy4EHHsS HOBOTO IMOKOJEHUS
MO3BOJISIIOT TOOUTHCS BBICOKOTO YPOBHSI YCBOCHMsSI y4eOHOro MaTepuaia, YCTOWYHMBOTO POCTa
MO3HABATEIFHOTO MHTEpeca IIKOJBHUKOB, T .€ . MPEOJOJETh T€ MPOOJEMBbI, O KOTOPHIX TaK
MHOTO TOBOPSIT, KOTJ[a Pe4b 3aX0IUT O COBPEMEHHOM ITKOJIbHOM XUMHUYECKOM 00pa30BaHUH .

Xumuueckasi 1a00paTopHasi 10CyJa, ANNAPATHIA NPHOOPHI

XuMHUecKas Mocy/ia MmoapasaessieTcs Ha JBE TPYIIIBL: Ul BBITOJIHEHHS OMBITOB 00ydaro-
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! 11151 pabOTHI ¢ ra3aMKu — MOJIYyYeHUE, COOMPAaHUE, OYMCTKA, CYIIKA, TTOTIIOIIe-
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 JKUJAKUMU M TBEPIBIMH BEIIECTBAMU — IMEPErOHKa,
¢uIbTpOBaHNEe, KPUCTALIM3AIMS; TPOBEACHNE PEaKIMi MEXTy TBEPIBIM BEIIECTBOM M KHJIKO-
CTBIO, KUJIKOCTBIO U )KUIKOCTBIO, TBEPABIMH BEIIECTBAMHU.

3) naTuuku PH, 371€KTPONPOBOIHOCTH, TEMIIEPATYPHI H JIP.

BHe »T0M Knmaccudukanum HaxoquTCs yaeOHas armaparypa, nIpeaHa3HadeHHas Ul H3yde-

HHUA TCOPETHYCCKUX BOIIPOCOB XUMUM: IJId ACMOHCTPAIMU JJICKTPOIPOBOJHOCTH PACTBOPOB U
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JBUKEHMSI MOHOB B 3JIEKTPUUECKOM I10JI€, JUUISl U3YYEHUS CKOPOCTH XMMHUYECKON PEaKluu U XU-
MHYECKOTO PaBHOBECHS, SJIEKTPOIIN3a, IEPETOHKN HEPTH U T. JI.

BcnomoratenbHyio posib UTpaloT WU3MEPHUTEIbHBIE M HarpeBaTelbHbIe MPUOOPHI, pa3Iiny-
HbIE IPUCTIOCOOICHHUSI IJIs1 BHITTOJIHEHUS OIBITOB.

Mopaean

OO0bekTaMu MOJETMPOBAHUS B XUMUU SIBIISIFOTCSI aTOMbI, MOJIEKYJIbI, KPUCTAILIbI, 3aBOJI-
CKHE aImaparbl, a TAKK€ XMUMUYECKHE IIpolecchl. B mpenogaBaHuy XUMHUK MCIIONB3YIOT MOJIENH
KPUCTATMYECKUX PenIéToK anMasa, rpadura, cepbl, hocdopa, okcuaa yriepona(lV), nona, xe-
ne3a, Mey, MarHusi, MOJIeIH KPUCTAIMYECKUX PEHIETOK BaXKHEUITUX MpPEeICTaBUTENIeH KI1acCoB
OpPraHUYECKUX COCAMHEHUU.

Boinyckatorcss Habopbl Mozenell aTOMOB JUIsl COCTABJIEHHUS IIAPOCTEP>KHEBBIX MOjENeH
MOJIEKY1, B IEPBYIO OYEPE/Ib, OPrAHUYECKUX COEAUHEHUN.

YueOHbIe 10CO0HS HA IEYATHOI OCHOBE

B mpouiecce o0yueHuss XMMHUU UCHOJB3YIOT CJIEAYIOIINE TaOIUIbl TOCTOSHHOTO 3KCIIOHU-
poBanust: «llepuoguueckas cucrema xumuueckux anemeHtoB . . MenneneeBay, «Tabnuia
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U CONEI», «IIEKTPOXUMHUECKUHN PsiJl HAIPSKEHUN MeTa-
70BY», «BaneHTHbIe COCTOSIHUS aToMa yriepoaay, «I[IpocTtpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPraHUYECKUX COETUHEHUN» U JIp.

Jlyia opraHu3aluy caMOCTOSITEIbHOW paboThl 00yYaOIIMXCsl Ha YpOKax HCIONb3YIOT pa3-
HOOOpa3Hble JUJIAKTUUYECKUE MaTepHajbl: TETpaaAu Ha MeYaTHONW OCHOBE MJIM OTAEIbHBIE pado-
YHUE JINCTHl — WHCTPYKLUHU, KAPTOUKHU C 33JaHUSMU PA3HOW CTENEHU TPYIHOCTH AJIA U3YUYECHHS
HOBOTI'0 MarepHasia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKPAHHO-3BYKOBbIE CPEACTBA 00yYeHHUSI

K skpaHHO-3BYKOBBIM Cpe/IcCTBaM 00yU€HHUsI OTHOCST TaKUe M0coOus, KOTOpPbIE MOTYT OBITh
BOCIPUHATHI ¢ TIOMOIIBIO 3PEHUS U CIyXa. DTO KUHOPWIBMBI, KHHO(DPArMeHThI, AHA(PUIbMBI,
JMATIO3UTUBBI (CNaiiipl), €IMHUYHbBIE TpaHCIapaHThl 1 rpadomnpoekropa. Cepun TpaHCTapaH-
TOB TMO3BOJISIIOT UMUTHPOBATH JIBH)KEHUE MyTEM IIOCIIEI0BATEIBHOIO HAJIOKEHUS OJJTHOTO TPaHC-
MapaHTa Ha JAPYroi.

Texuuueckue cpeacrsa o0ydyenus (TCO)

BoJIbIIMHCTBO TEXHMUYECKUX CPEIACTB OOY4YEeHHs He pa3pabaThiBajoOCh CHELMATbHO IS
IIKOJIBI, @ U3HAYAJIbHO CIYXHJIO JJIS Mepefadd u 00paboTKu MHGOPMALMU: 3TO Pa3IMyHOIo po-
J1a IPOEKTOPHI, TENEBU30pbl, KOMIBIOTEPHI U T. A. B yueOHO-BOCIUTATENBHOM HPOIIECCE KOMITb-
I0TE€P MOXKET HCIOJIb30BAThCA AJIs PELIEHUS 3aa4 HAYYHON OpraHu3aluy TPyAa YUUTEIs.

HpI/I HCIIOJIB30BAHUU TCXHUYCCKUX CPEACTB O6yquH${ CJICAYCT YUUThIBATH BPEMCHHbIC
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orpaHnuueHusi, Hanaraemble CanutapHeiMu npaBuiamu U HopMamu (CanlluH). HenpepsiBHas
MPOJOIDKUTEFHOCT JIEMOHCTPALMU BUACOMATEPHAIOB HA TEJICBU3HMOHHOM SKpaHe W Ha 0O0Jb-
IIOM JKpaHe C MCIOJIb30BAaHUEM MYJIBTHUMEIUNHOTO IPOEKTOpa HE JOJDKHA MPEBBINIATH IS
obyuaronuxcs B X - XI kimaccax Ha ypoke 30 muH Takoe ke orpaHM4eHHE pacipoCcTpaHseTcs Ha
HeNpepbIBHOE MCII0JIb30BaHNE NHTEPAKTUBHON JOCKU M Ha HENPEPHIBHYIO paboTy 00ydaromuxcs
Ha IEPCOHAJBLHOM KOMIbIOTEpe. PazMeniatb HMHTEPAKTHUBHYIO JOCKY CIEQYeT TaKXKe Kak U
OOBIYHYIO: Ha TOHW K€ BBICOTE, 0OecreunBas Mpu 3TOM paBHOMEpHOE ocBermeHune. Korma gocka
HE UCHOJb3yeTcsl, €€ He0OX0AUMO OTKIH0YaTh. 1 MPO(UIAKTUKA YTOMJICHHUS I71a3 B y4eOHBIH
IIporiecc HEOOXOIUMO BKIIIOYATh PA3JIMYHbIC BUIbI EATEIBHOCTH, BKIOYAs CIELUAIBbHYIO THM-
HACTHUKY JUIs TJ1a3.

OobopynoBanue kaOMHeTa XMMHHU

Kabuner xumuu 10okeH ObITH 000PYIOBaH CHELUAIBHBIM JJ€MOHCTPALIMOHHBIM CTOJIOM.
Jlns obecrieyeHus Jiydyiied BUAMMOCTU JAEMOHCTPALMOHHBIM CTOJ PEKOMEHAYeTCs yCTaHaBIIU-
BaTh Ha MOJUYM.

B xabuHeTax XMMMH YCTaHABJIMBAIOT JIByXMECTHbIE YYEHHUYECKHE JIAOOPATOPHBIE CTOJIBI.
Y4eHuueckrue CTOJIbl JOMKHBI UMETh IMOKPBITHE, YCTOMUYMBOE K JIEHCTBUIO arpeCCUBHBIX XUMHU-
YEeCKHX BEIIECTB, W 3aIUTHBIC OOPTHKHU MO HApyKHOMY Kparo. KaOMHeTb XuMuu 000pyIyroT
BBITSKHBIMU LIKa(aMH, pacroOKEHHbIMU Y Hapy>KHOH CTeHbI BO3je cTona yuurens. st mpo-
BE€JICHHUS J1a00OPATOPHBIX OMBITOB UCIOIB3YIOT TOIBKO MUHH-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 AHTUOJIMKOBOE MOKpBITHE. YUeOHbIE JOCKU
000pyayIOT coUTaMU, KOTOPBIE JOJDKHBI NMPUKPEIUIAThCA K cTeHe Ha 0,3 M BbIIIE BEPXHEro
Kpas JJOCKH U BBICTyNaTh Briepén Ha pacctostaue 0,6 m.

JlJ1s MakCHMaabHOTO MCIIOJIb30BAHUS JHEBHOTO CBETA U PAaBHOMEPHOT'O OCBEIICHUS y4eO-
HBIX NOMEILIECHUI HEe cieqyeT pa3MellaTh Ha MOJAOKOHHUKAX IIMPOKOJIMCTHBIE PACTEHMsI, CHU-
JKaloIIMe YpPOBEHb €CTECTBEHHOI'O OCBEIEHUs. BpicoTa pacTeHMil HE IOJDKHA MPEBbILATh]S cM
(oT mogokoHHMKaA). PacTeHus nenecooOpa3Ho pa3MeniaTh B NEPEHOCHBIX [[BETOYHUIIAX BBICOTOM
65—70 cM OT 1oJIa MK TIOABECHBIX KAIIITO B MPOCTEHKAX MEXTYy OKHAMHU.

JUist OTJeNIKM Y4eOHBIX MOMEIEHUH HCIIOIb3YI0T MaTepuallbl U KPacku, CO3/1al0lIie MaTo-
BYIO IIOBEPXHOCTh. {11 CTeH yueOHBIX MOMEUIEHUH CelyeT UCII0JIb30BaTh CBETJIbIE TOHA KEN-
TOr0, OEKEBOro, PO30BOr0, 3eNEHOr0, ToIy0Oro IBETOB; I JBEpEH, OKOHHBIX paM — Oelnblii
LBET.

KabuneT xumMuu 10KeH OBITh OCHAIIEH XOJIOAHBIM M TOPSYUM BOJOCHAOKEHUEM M KaHa-
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JIA3alen.
B xabuneTe xumuu 00s13aTeIbHO J0HKHA OBITH alTeyka, COCTAaB KOTOPOW yTBEPKIAETCS

MECTHBIMU OpraHaMH YIIPABJICHHUSL.

Jlutepartypa:

1. Tabpuensu O.C., OcrpoymoB N.I'. «Xumus. Matepuansl 1)1 TOATOTOBKH
K €JUHOMY roCylapCTBEHHOMY 3K3aMEHY U BCTYIHUTEIbHBIM 3Kk3aMeHaM B BY 3b1»
— M.: JIpoda, 2008 — 703 ¢

2. INabpuensu O.C. «XuMHUeCKHi dKcriepuMeHT B mkoje. 10 kmacc: yuyeOHo-
metoamdeckoe mocooue/ O.C. 'abpuensu, JL.II. Barmuna. — M.: [Ipoda, 2005. — 208 ¢

3. INabpuensu O.C., OctpoymoB WN.I'., Benenckas A.I'. «O0mas xumusi B TecTax,
3amavax, ynpaxHeHusx. 11 kmacc: yueOHoe mocoOue /i 0011e00pa3oBaTeNbHbIX YUPEKICHUN
— M.: Ipoda, 2009 — 216 ¢

4. lapmmn A.Il. «Opranunueckas xumus B Tabnuuax u cxemax» — XUMU3JAT,
2006. - 184 ¢

o. Kysnenoa H.B., Jlekmn A.H. «3amauamk mno xumuu. 10 xmace» —
M.:«BEHTAHA-TPA®», 2013. — 144 ¢

6. JleBkun A.H., Ky3nenosa H.B. «3agaunuk nmo xumun. 11 kmacey» —
M.:«BEHTAHA-TPA®», 2014. — 236 ¢

1. [Muayruna I'.B. «XuMus 1 OBCeTHEBHAS JKMU3HD YeJOBEKa» - 2-€ M37a-
Hue, crepeorurinoe — M.: Jlpoda, 2006. — 252 ¢

8. XuMUS: MPaKTUKyM Mo opraHuyeckoi xumuu. 10-11xmaccel/ cocrT.
H.U. Tynun. - Boarorpan: Yuutens, 2006

9. XuMus: npakTUKyMm no obmed xumuu. 10-11kmacesl/ coct. HM. Ty-
muH. - Bonrorpan: Yuurens, 2006

10. 3amayHuK ¢ «noMomHukom». 10-11 kmaccel: mocobue ISl ydammxcs
obmeoOpa3zoBatenbHbIX yupexaenuii / H.H.I'apa, H.U. I'abpyceBa. —M. : IIpocBenie-
uue, 2009

11. VYuumcs pemats 3agaun no xumun. 8-11 kmaccel/aBT.-coct. P.A. Bouap-

HukoBa. —M31.2-e. - Bonrorpan: Yuurens, 2016
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Ne | lara | Jlata | HaumeHoBaHME TEMBI DIIEMEHT COJEPKaHUs
n/m | wiad | ¢akt
1 Beenenue. Ponb 1 MecTo pacdeTHBIX 3a7jay B CUCTEME VYcioBHble 0003HAUCHMSI, HA3BAHUS U €IUHUILIBI U3MepeHus pusu-
00y4eHHs: XUMUH U PAKTHUECKON KU3HU. TuIb 3a/1a4. YECKHUX BEJMYWH, UX B3aUMOCBs3b. [IpnOImKkeHHbIEe BEIYMCICHUS,
IIpaBUJIA OKPYTJICHUS.
2 Bbruuciienuss ¢ MCHONBb30BaHUEM MOHATUH «KoJIM4ecTBO | OOme peKOMEHIANH K PEHICHUI0 U O(POPMIICHHIO PacYeTHBIX
BEIIECTBA», «UUCIO ABOraJpo», MOJSIpHas Macca, MOJISIp- | 3amad. AHAIM3 XUMHUYECKOH 3a1auu.
HBIN 00BEM.
3 YcranoBienue npocreifiieil GpopMyiibl BeliecTBa Mo mMac- | XuMuueckue (opMyInbl: MpocTelinas (IMIMpUYEcKas), MOJIEKY-
COBBIM JIOJISIM 3JIEMEHTOB C UCIOJb30BaHUEM aOCOJIOTHOM | JiipHas (MCTUHHAs, OpyTTO-hopMmyna),rpapuueckas, CTPYKTyp-
1 OTHOCHUTEJIBHOM TUIOTHOCTH BELIECTBA. Has, 21ekTpoHHas. (Du2,Dsosn.,Do02,D N2 1 11p.) BeiBog popmysst
BEIIlECTBA HA OCHOBE MACCOBOHM JIOJU 3JIEMEHTA, OTHOCHUTEIbHOMN
IUIOTHOCTH 10 JPyroMmy rasy, macce, o0bemy oOuiei ¢gopmyie
TOMOJIOTMUYECKOTO PsiJia OPraHUYECKUX COeTUHEHUH.
4 BriBo popmyiibel BeliecTBa M0 OTHOCUTEIBHOM MIOTHOCTH | BeIBOA (opMysibl BeliecTBa 10 KOJIMYECTBY BEIIECTBA MPOJTYKTOB
1 Macce (00beMy W KOJIMYECTBY) MPOYKTOB CrOPaHUsI. cropanus, oOmel (Gopmyne TOMOJOTHYECKOTO psijia OpraHuye-
CKUX COEJMHEHU.
M3omepus 1 HOMEHKJIaTypa OPraHUYeCKUX COeTMHEHUIN Bunel nzomepun: npoctpaHcTBeHHast M CTpyKTypHas. [Ipoctpan-
V POK-YTIP@KHEHHE [0 OTPAGOTKE HABBIKOB COCTABIEHHS CTBEHHasi M30Mepus U €€ BUJBI. HOMCIEKJ'IaTypaZ TpUBHAJIbHAS,
W30MEpOB M HX HA3BAHHIT coBpeMeHHas. [IpaBuia cucrematuyeckoil HoMeHKIaTypsl. Hanu-
7 VYpok-ynpaxHeHHe no oTpabOoTKe HABBIKOB COCTaBJIECHUS CaHHE CTPYKTYPHBIX YOPMYJI H30MCPOB
W30MEPOB U UX Ha3BaHUU
8 Berauciienust maccel (KonmmdecTBa, 00beMa) BemiecTBa MO | PacueTsl MO0 XMMHYECKHUM YPaBHEHHUSIM C HCIIOJB30BAaHHEM pas3-
U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OAHOTO U3 JMYHBIX BeMWYUH. (3a/1a4M ¢ MCIIONIb30BaHUEM MaTepuaia Mo op-
BCTYITUBIIMX B PEAKIIMIO WJIW ITOJTYIYUBIINXCSI BEIIECTB. TaHWYECKON XUMIH)
9 Beruucnenne maccel, KonudectBa wid o0bema npoaykra | CTeneHb YMCTOTHl OCHOBHOIO BEIECTBA(BEIIECTBA, BCTYMAIOLIETO
peaKIMu 1O M3BECTHOM Macce, KOJIMYECTBY MJIM OOBEMY | B PEAKIIHIO), COAEPIKAIIEro MPUMECH, OIPEALIIIeTCS] MacCOBOM
HCXOJHOTO BELIECTBA, COEPIKALIETO PUMECH. JI0JIE TaHHOTO BEILIECTBA B HABECKE cMecu. Pelenue 3anau
10 Brruucnenune maccoBoit mim 00beMHOM JTOJIM BBIXOJIa PO- | MaccoBast 0J11 PakTUYECKOro Bbixoga. OO0beMHas 0 Mpak-
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JyKTa peakIMu OT TEOPETUYECKU BO3ZMOKHOTO. TUYECKOT0 BbIXoza. Pemenue 3anau
11 Pacyersl mo XMMHUYECKUM ypaBHEHUSIM, CBsiI3aHHBbIE ¢ Mac- | MaccoBas 70715 pacTBOpEHHOTO0 BellecTBa. Pemenue 3agay
COBOM J0JIEH pacTBOPEHHOTO BEILIECTBA
12 Breruncnenne mMaccel (00beMa WM KOJMYECTBA) MPOIyKTa | Eciu 0IHO M3 pearupyronmx BEmIEeCTB B3STO B U30BITKE, TO pac-
peaxkuuu, ecau OJHO M3 PearupyroluxX BEHIeCTB JaHO B | 4YeT Macchl (00beMa, KOJIMYeCTBa BELIeCTBa) MPOJYKTa PEaKIHH
n30BITKE. OCYIIECTBISIOT MO Macce (00beMy, KOJIMYECTBY BEIIECTBA) TOTO
peareHTa, KOTOPBIM BCTYMWJI B PEaKLHUIO MOJIHOCTHIO. Perienue
3a1a4

13 PacyeTsl 10 TEPMOXUMUYECKUM YPaBHEHUSAM TepMoxumuueckoe ypaBHEHHE, TEIIOBON (D (PEKT XuMUIECKOU
peaknuu. Mcrnonp3oBaHUE TEMITEPATYPHOTO AaT4yuKa IU(POBOI
nabopaTopuH.

14 XUMUYECKHE PEaKI[uu B OpraHU4eCKONH XUMUU [TonsTue o peakmusx coeauHeHus. [loHsTHE O peaKIUsAX OTIIEIUICH
Peakuun nzomepuzanuu. [Ipasuno MapkoBHHuKOBa. Peakiiuu
apoMaTHUYECKON CUCTEMBI U YIJIEBOAOPOJHOTO pajuKaia.

OpueHTtupytolee 1eiCTBUE 3aMECTUTENEH B OEH30JIbHOM KOIIbIIE
(opuentanTtsl | u |l pona). Beimonnenune ynpaxuenuii
15 [TonsTHE O NUKIIOATKAaHAX [uknoankansl. CTpoeHME, U30MEPH,
HOMEHKJIaTypa U CBOMCTBA. BrinonHeHue 3ananuii
16 AJKaareHbl Anxanuensl. CTpoeHue MoJiekyi. M3omepus 1 HOMEHKIIaTypa.
XUMUYEeCKUE CBOWCTBA aIKaIMEHOB. BrinonHeHue 3ananuii
17 Kayuayk Kayuyx B npupone. CoiicTBa kayuyka. CocTaB U CTPOCHHE HATY-
palbHOTO Kay4yKa.
18 ben3on u ero romonoru DNEeKTPOHHOE CTPOCHHE OEH30J1a U €r0 TOMOJIOTOB. XUMHUYECKHE
CBOMCTBA TOMOJIOTOB O€H30J1a JaTUYMKA SJIEKTPOIIPOBOAHOCTH
nudpoBoit 1aboparopuu
19 XUMHUYECKHE CBOMCTBA YTIEBOIOPOIOB U CIIOCOOBI MX TO- | XapaKTepHble XUMUYECKHE CBOMCTBA YIJIEBOIOPO/IOB: AJIKAHOB,
Ty4YeHUs. [UKIIOAIKAHOB, aJIKEHOB, IMEHOB, aJKWHOB, apOMAaTUYECKHX YT-
Je€BOA0POI0B (O€H30J1a U TOTYOJ1a). BhinosHeHne 3a1anuii

20 CxeMbl NpEeBpALLIEHUI OTPAKAIOLIUX TEHETHUECKYIO CBA3b | XMMHYECKHE CBOWMCTBA YTJIEBOJOPOJOB M CIIOCOOBI MX TONyYe-
MEXy YIJIEBOJOPOJAMHU: OTKPBITHIE, 3aKPHIThIE, CMEIIaH- | HUS. CXeMbl TpPEBpaIICHU, OTPaKaIOIMNUe TEHETUYECKYI0 CBS3b
HEIE. MEXTY YTIIEBOJIOPOJAMHU: OTKPBITHIE, 3aKPBIThIC CMEIIAHHBIC

21 VY pOK-IpaKTUKYM 110 COCTABJICHUIO CXEM PEBPALICHUH, BeinonHenue 3aganuit
OTPaKAIOIIUX TEHETHYECKYIO CBSI3b MEKIY YIIIEBOIAOPO- (Pabora B rpynmax u napax)
namMu




TOUYKA \!pocm

20

22 [TepepaboTka yrieBogOpOAHOTO ChIPhs [Teperonka HedTu. Kpekunr neprenpoaykron. Kokcoxumuye-
CKO€ IIPOU3BOJICTBO.

23 XapakTepHble XMMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHO- | XMMHYECKUE CBOWCTBA KHUCIOPOJIOCOAEPKAIIUX OPTaHMYECKUX
aTOMHBIX 1 MHOTOATOMHBIX CIUPTOB; ()€HOJA U CHOCOOBI | COCAMHEHHM U CIIOCOOBI X TOJYYCHHUS.
HX MOIy4YCHUS Brmonuenne 3ananuil

24 XapakTepHble XUMUYECKUE CBOMCTBA albJETUIOB, IIpe-

JEIbHBIX Kap6OHOBBIX KHMCIIOT, CIIOXKHBIX 3(1)I/Ip0B u Hcnonns3oBanue maTynuka SJICKTPOIIPOBOAHOCTU HH(ppOBOf/'I 1abo-
CHOCOOBI X MOTYYCHHUS. paTopuu

25 CxeMbl IpeBpAILLIEHUN OTPAKAIOIINX FTEHETUYECKYIO CBSI3b
MEKIY YIIEBOJOPOAAMH M KHCIOPOICOACPKALIMMH Opra- CxeMbl IpeBpaILICHU, OTPAYKAIOIINE TEHETUYECKYIO CBSI3b MEXKIY
HUYECKUMH COCMHEHUSIMU: OTKPBITHIE, 3aKPBIThIE, CME- BCIECTBAMMU: OTKPBITHIC, 3aKPLITHIC CMEIIAHHBIC.

[IaHHBIE. .

26 V POK-TPaKTHKYM (DKCIIEPHMEHT) Hcnonb3oBaHue TeMneparypHOro naTduka 1udpoBoit gaboparo-

puu

27 Crnoxubie 3¢upsl. Kupbl. YTIeBOIbI. Kupbl kak nuTaTenbHbIe BelecTBa. ['MAPONN3 W TUApUpPOBAHUE

XKUpoB. Morommue cpeacta. OxpaHa OKpyXarollend cpeasl.
Kpaxman kak mutatenpHoe BemecTBo. CTpOoCHHUE yrieBOIOB.
[IpumeHenne yriaeBoAOB. AIIETaTHOE BOJIOKHO. BeimosiHeHue
3aJaHN

28 XHUMHUYECKHE CBOMCTBA a30TCOAECPKALIUX COCAUHEHUS U XUMUYECKUE CBOMCTBA a30TCOIEPKALINX COSAMHEHUS U CTIOCOOBI
CHOCOOBI MX MOTyYEHUSI. UX MOJTYYEHUSI.

Hcnonb3oBanue pH-garunka nudposoii 1abopatopuu

29 ['eneTnyeckasi CBA3b aMUHOB C JIPYTMMHU KJIACCAMH Opra-

HUYECKHUX COCTMHEHUI CxeMpbl IpeBpaIICHUH, OTPAKAIOIINE TEHETUIECKYIO CBSI3b MEXKIY

30 I'eneTudeckass CBA3b aMHHOKHUCIIOT C JpyruMu Kjiaccamu | BEIICCTBAMH: OTKPBITHIC, 3AKPBITHIC CMCIIAHHBIC
OPraHNYEeCKUX COCTUHEHUI

31 A30TCOIepKaIME FeTEPOIMKINYECKHE COEIUHEHHNS HUcnonbzosanne pH-naruuka nudposoii naboparopuu

32 CxeMbl TmpeBpalieHuil Mo TeMe « A30TCoAepXk allhe Co-
eAMHEHUS»

33 [loHsiTHE O BBHICOKOMOJIEKYJISIPHBIX cOoeMHEHUsIX. OCHOB- | CMHTE3 OpraHWYECKUX COCAWHEHWW B JabOpaToOpuu, Ha TMPOU3-
HbIE€ METOJbI cuHTe3a noaumepoB. [lonusrtunen. [onu- BojicTBE. [lomyyeHue opraHn4ecKkoro CoeAMHEHUsI ONPEIEICHHOTO
nponuieH. OeHoapopMabICTHIHBIE CMOIIBI. CTPOEHHUSI U3 OTIUYAKOLIETOCsS OT HErO MO CTPOCHHUIO COECIMHEHUS

34 CuHTeTHYeCcKUe KaydyyKu U CUHTETHYECKHE BOJIOKHA. (pe- | MOCPEICTBOM OJHOM MM HECKOJIbKMX XUMHUYECKUX peakuuid. Lle-
LICHUE 33]]a4 U YIPaKHEHU ) MOYKH NMPEBPAIICHU I
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‘ (pelieHre 3a4eTHBIX 3a7a4 U YIPAXKHEHUN) ‘

KanengapHo-TeMaTh4eckoe IJiaHUpoBaHUe 3yiekTHBa 11kiacc 34 4ac (1 9ac B HejieJio).

Ne Hara | Jlatra | HaumeHoBaHHE TEMBbI DIEeMEHT coJiepKaHus
n/m | miaH | Qakr
1 Crpoenue aroma. M30Tonsl. Snpo u snexkTpoHHas 0007104Ka. DIEKTPOHBI U IPOTOHBL. MuKkpomup 1 Makpomup. Jlyanusm
4acTULl MUKPOMMUPA.
Pewmenne 3anau
2 OcHoBHbIE TOHATUSA U 3aKOHBI | PeleHue 3aad ¢ npuMeHEHHEM 3aKOHA COXPAHEHMsI MacChl BELIECTBA, 3aKOHA MOCTOSIHCTBA
XUMHH COCTaBa, 3aKOHA COXPAHEHUs DHEPIUH .
3 Pacuétnr c npuMeHeHueM | Pemenue 3anau
ypaBHeHuss ~ Menneneesa  —
Knaitnepona
4 OcobenHnoctu pazMenieHus | GU3UUEecKUii CMBICT KBAaHTOBBIX 4YHcCeNl (IJ1aBHOE, OpOWUTaIbHOE, MAarHUTHOE CIIMHOBOE
JNIEKTPOHOB MO OpOMTaNsAM B | KBaHTOBBIE 4YHcia). [loHsATHe aroMHOW opOuTamu. 3aceleHHe aTOMHBIX opOuTanel
aToMax MaJIbIX ¥ OOJBIIMX anexkTpoHamu. [IpuHIMI MUHMMYMa SHeprun, npuHuun [laynu u npasuiio XyHaa.
[IEpUOJIOB Beinonnenue 3aganui
5 Crpyxrypa nepuoandeckor | CTpykTypa MNEpUOIMYECKOM cHUCTEMBl XuMHueckux oaseMeHToB [J[. M. Menneneesa.
CHUCTEMBI XUMHYECKUX | OmnpeieneHne CTpOeHUs aToMa 10 UX KoopAuHaTaM. BelnosnHeHue 3aganuii
anemenToB /1. 1. MeHaeneesa.
6 BanentHocth 5 CTENEeHb | BaneHTHbIE 31eKTpOHBI. BaeHTHOCTE. BaneHTHbIE BO3MOKHOCTH aToMOB. [IpuunHa BeicIen
OKHUCIICHUS BAJICHTHOCTU aTOMOB, BJIECHTHOCTh AJIEMEHTOB IPH 00PA30BaHMK XMMHYECKOH CBSI3U 110 JIOHOPHO-
aKIIENTOPHOMY MEXaHN3MY, I'paduueckre CXeMbl CTPOECHHS BHEIIHUX JIEKTPOHHBIX CII0EB aTOMOB
XMUMHYECKHUXAJIEMEHTOB B BO30Y>KI€HHOMUHEBO30 Y IEHHOMCOCTOSIHUY. BhInoHeHue 3ajaHnuit
7 OcHOBHBIE BHJbBl XHMHUYECKOM | Bu1 XuMHUecKoil CBSI3U B MPOCTHIX U CIOXKHBIX BEILECTBAX, CXEMbl 00pa30BaHMs BEIIECTB C
CBSI3M, MEXaHU3Mbl HUX 00pa-| pa3IMYHBIMU BUAAMU CBSI3H, MEXaHM3M 00Opa30BaHMsI JIOHOPHO-AKIIENTOPHOM, KOBAJICHTHOM CBSI3H,
30BaHUsA 0COOEHHOCTH BOJOPOAHON CBSA3U
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8 Tumnsl Kpuctajuimueckux | loHHas Xumuueckas CBA3b W HMOHHBIE KpHUCTaJUIMUecKue peuleTku. KoBaneHTHas
PELIETOK ¥ CBONCTBA BEILIECTB XMMHYECKas CBsI3b W €€ Kiaccuukauus: Mo MeXaHu3My oOpa3zoBaHMs (OOMEHHBIH H
JIOHOPHO-aKLENTOPHBIN), IO 3JIEKTPOOTPULIATEIBHOCTH (IIOJISIpHAsT W HEIOJIApHasi), IO
croco0y MepeKphIBaHUS JICKTPOHHBIX OpOUTajei (CUTMa U 1), TI0 KPaTHOCTH (OuHaApHas,
NBOMHAs, TpoHHas, mnoiyropHas). [lomsipHOCTH CBSI3W U MOJSAPHOCTb  MOJIEKYJIBL.
Kpucrannuueckue pemieTku Ui BEILECTB € OTOW CBS3bIO: aTOMHAash U MOJICKYJISIPHAS.
Mertannuueckass XMMHMYECKas CBsI3b M METAJUIMUECKas KPHUCTaUIMYECKash pelleTKa.
BonoponHas cBsA3b: MEXMOJEKYIsSIpHas M BHYTPUMOJIEKYJsipHas. MexaHu3M oOpa3oBaHUs
9TOM CBSI3U U €€ 3HauYeHHe. VIOHHas CBsA3b KakK IIPENEIbHBIN CIIy4ail KOBAJIEHTHON IOJIAPHON
CBSI3M; IIEPEXOJ OJTHOTO BUJA CBS3U B IPYrOM; pa3Hble BUIBI CBA3EH B OJHOM BEILECTBE.
BrinosiHeHnE TECTOBBIX 3aJaHUI
9 XapaKTepUCTUKU XMMHUYECKOM | OCHOBHBIE XAapaKTEPUCTUKM XuMuueckod cBa3u (HacelmaemocTb,  MoJIIpU3yeMoOCTb,
CBSI3H. HaIpaBJIEHHOCTH). BrinonHenue 3aganuii
10 [IpOCTPAaHCTBEHHOE  CTPOGHHE | SP° - THOPUIM3ALUS Y ATIKAHOB, BOJBI, AMMHAKA, aIMa3a.
MOJIEKYJl ~ HEOPraHMYECKUX U sp?- rudpuan3anus y COeJMHEHU 60pa, alIkeHOB, apEHOB, AUEHOB, IrpaduTa.
OpPraHUYECKUX BELIECTB. Sp - rubpuaM3aIys y COeIMHEHNN OepuLins, aIKUHOB, KapOuHa. ['eoMeTpusi MoJieKy
Ha3BaHHbBIX BEIECTB.
Beinonnenue 3aganui
11 JlucriepcHbIe CUCTEMBI. [lonatue o nucnepcHbIX cucreMax. JlucmepcuoHHast cpena M aucrepcHas ¢asza. JleBsTb
TUIIOB CUCTEM U UX 3HaY€HHUE B MPUPOJIE U KU3HU YesoBeKa. J(ucnepcHas cuctema ¢ KuaKou
CpeJI0ii: B3BECH, KOJUIOUIHbIE CUCTEMBI, UX Kiaccupukanus. 3014 u renu. dpdext Tunpans.
Koarymsmus. Cunepesuc. MonekyssipHble U HCTUHHbBIE PACTBOPBI.
12 3agaun ¢ HWCIHOJB30BaHueM | Pernrenue 3amau
pasHBIX CHOCOOOB  BBIPAKEHUS
KOHLIEHTPALlUU pacTBOPOB.
13 Pacuérni, CBsI3aHHBIC ¢ | Pemrenue 3agau
IIPUTOTOBJIEHUEM pacTBOpPOB.
[IpaBmiio cMmermieHust pacTBOPOB,
(«TIpaBUIIO KPECTAY).
14 Kpucramnoruaparst Pemrenne 3anau
15 Knaccupukanus  xumumdeckux | [loHatue o Xumuyeckoil peakmuu, e€ OTIWYME OT sAepHOM peakuuu. Peakuun
peakuuii B OpPraHMYECKON M | aJIOTPONM3AlMM M M30Mepu3aluu. Peakuuu, naynme ¢ U3SMEHEHHEM COCTaBa BEILECTBA: 110
HEOPraHUYECKON XUMUHU. YUCIy U XapaKTepy pearupyromux 1 o0pa3yronxcsl BEMECTB (Pa3oKeHHs, 3aMELCHHUs,
oOMeHa, coefuHeHus); 1Mo u3MeHeHuto creneHei okucienus (OBP u we OBP); mo
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TermoBoMy 3¢ deKTy (9K30- M IHAOTEpMUYECKHE); 1Mo ¢aze (ToMO- W TeTepOreHHBIE); 0
HampaBlieHHWI0 (oOpaTuMble U HeoOpaTUMBbIE); [0 HCIOJb30BAHHIO — KaTalln3aTropa
(KaTaJIMTUYECKUE U HEKATAIMTUYECKUE); TI0 MEXaHU3MY (paJuKaJIbHbIE U UOHHBIE); 110 BUAY
SHEpPruw, MHUIUUPYIOLIEH PEaKIuio (poroxumuyeckue, paauanoHHbIE,
JIEKTPOXUMUYECKHE, TEPMOXUMHUYECKHE).

Brimonnenune 3aganuit

16

CKOpOCTh XMMHUYECKUX pEaKLUi.
@akTopsl, BIIASIIOLLIAC Ha
CKOPOCTb PEaKIIHH.

[Tonsitue o ckopoctu. CKOpOCTh TOMO- U TE€TEPOre€HHOM peakiuid. DHEprusi akTHUBaIUU.
®dakTophl, BIUAIOIIME HA CKOPOCTh PEAKIUW: TMPUPOJIa PEarupyrolux BEIIECTB,
KaTajau3aTopbl, TeMIeparypa, KOHIeHTpanus. Kartamu3 romMo- U TeTEepOreHHbIH, HX
MexaHu3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPraHUYECKUMHU Katanuzaropamu. UHruOutopsl
U KatanuTuyeckue sabl. [[loBepXHOCTh COMPUKOCHOBEHUS PEarupyIONINX BEIIECTB.
Brmonaenue 3aganmii.

17

XHUMUYECKOE PABHOBECHE.

IlonsTHE O XUMUYECKOM paBHOBeCUH. PaBHOBECHBIE KOHLIEHTPALMU. JJMHAMUYHOCTD
paBHOoBecus. KoHcTanTa paBHOBecus. DaKkTOpBI, BIMAIOIINAE HA CMEILIEHUE PAaBHOBECHS:
KOHIIEHTpalus, AaBieHue, reMreparypa. [Ipunnun Jle [llarense. BeimonHeHnne 3a1aHuii.

18

[TIpon3BOACTBO CEPHOM KHUCIOTHI
KOHTAKTHBIM CIIOCOOOM.

[TpoMbIIIEHHOE TTONYYEHUE XUMUYECKUX BEIIECTB HA ITPUMEPE MPOU3BOJCTBA CEPHOM
KUCIOTHI. [[pUHIUNBI XUMHUYECKOTO TIPOU3BOICTBA
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH CPEABI U €r0 MOCIECTBUS

19

OKUCIUTEILHO-
BOCCTAaHOBUTEIILHEIE
peakuuu(OBP).

Crenenp oxucnenus. Knaccupukanus peakiuili B cBeTe 3J1eKTpOHHOM Teopuu. OCHOBHBIE
nonstust OBP. Metonsl coctaBnenus ypaBHenuit OBP: Meron snextpoHHOro OanaHca,
MeToA noiypeakuuil. Biaustaue cpensl Ha nporekanue OBP. Knaccuduxauus OBP. OBP B
OpraHUYeCKON XUMKH. BBITTONIHEHNE 3a1aHUH.

20

DNEKTPOIUTHYECKAS
muccormanus. (3.1.)

ONEKTPOIUTBl W HEDJIEKTPOIMUTHL. MeXaHW3M DIIEKTPOJUTUYECKONW JHUCCOLMALUU  C
pa3IuYHbIM BUAOM CBsi3U. CBOMCTBAa KaTMOHOB M aHMOHOB. KHCIIOTBI, COIM, OCHOBaHMS B
ceere O.J[. Crenenp O.J[.1 €€ 3aBUCUMOCTB OT ITPUPOJBI JIEKTPOIUTA U €0 KOHIEHTPALMH.

Koncranra aucconmanuu. Crynenuaras qucconuanus. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB.
Mcnonp30BaHue 1aT4MKa JIEKTPONPOBOAHOCTH HUPPOBOH J1ab0OpaTOpU

21

Bonoponnslii mokasarens.

Huccormarust  Bonbl. KoHcranta e€ aucconumanuu. VoHHOE TPOW3BENCHHE BOJBI,
Bogopoausrii mokaszarens - pH. Cpeisl BOTZHBIX paCTBOPOB 3IEKTPOIUTOB. 3HAUCHUE
BOJIOPOJIHOTO TTOKA3aTelsl Ui XUMHYECKHX M OMOJIOTHYECKUX TpolieccoB. Vcnonap3oBanne
pH-natuuka mudposoit mabopaTopun

22

IM'uaponus.

[lonsatue rugponuza. ['maponus  OpraHMYECKUX W HEOPraHMYECKHX  BEIIECTB
(ranmoreHanKkaHOB, CIOKHBIX Y(UPOB, YIIeBoA0OB, 6enkoB, AT®) u ero 3nauenue. ['uaponus
couelt - Tpu cirydasi. CtynenyaTsiid Tuaponns. HeoOpartumerit ruaponus. [Ipaktuueckoe
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3HaueHUe THapoiu3a. Beimomnenue 3amanuii. Mcnons3oBanue pH-nmatumka mudpoBoit
nabopaTopun

23

Meranibl.

[Toyio)keHHE METAUIOB B IEPUOJUYCCKOM CHUCTEME W CTPOCHHE HMX aTroMoB. IIpocTbie
BEIIECTBA-METAJUIBI: CTPOCHHE KPHUCTAIOB M METAJUIMYECKas XUMHYECKas CBS3b.
Amtotponus. O0mue pu3HYeCKue CBOMCTBA METAJVIOB U BOCCTAHOBHUTEIbHBIC CBOMCTBA HX:
B3aMMO/ICHCTBUE C HEMeTa/uIaMu (KHCIIOPOJIOM, TaJIoTeHAMU, CEPOH, a30TOM, BOJIOPOIOM), C
BOJZIOM, KHCIIOTAMH, pACTBOPAaMH COJICH, OPraHMYECKUMH BEIIECTBaMU (CIHPTAMH,
raJloreHajKaHamMu, PeHOIOM, KUCIOTaMu ), co menodamu. OKCHIBI U THAPOKCUIBI METAIUIOB.
3aBHCHUMOCTDH CBOMCTB DTHX COEIMHEHHH OT CTENEHEH OKMCIECHHMS METAUIOB. 3HAYEHHE
METAJIJIOB B MPUPOJIC M KMU3HU OPraHU3MOB.

24

Koppo3sus meramios

[TonsTre xoppo3uu. XuMHUECKass KOPPO3usl. DNeKTpoxumuueckas kopposus. CrnocoObl
3alUThl METAILJIOB OT KOPPO3HH.

OO6mue crnocoObl MOMYYeHHs] METAJIOB. MeTayuibl B MPUPOJE. METAJUIYprusi U €€ BUJbL:
IUPO- U TUJPO- IEKTPOMETAUIYprusi. DJIEKTPOIU3 PaCcIUIaBOB U PACTBOPOB COCIUMHEHMM
METAJIJIOB U €r0 3HAaYCHHE.

25

Pacuérbl mo Teme «IneKTPOIU3»

Brimonnenue 3amanuii.  Mcmonb3oBaHWe —JaT4MKa  DJIEKTPOIMPOBOIHOCTH  ITUGPOBOU
naboparopuu

26

Hemeraminsl.

[lonoxxenue HemeTauiOB B INEPUOJMYECKOM  CHUCTEME, CTPOEHHME HX  aTOMOB.
DNeKTpoOoTpUIaTeTbHOCTh. VIHepTHBIE Ta3bl. HemeTamel - mpocThie BemecTBa. ATOMHOE U
MOJIEKYJIIPHOE  CTpO€HHE UX. AJIoTponusa. XHUMHUYECKHE CBOMCTBA HEMETAaJIOB.
OxucnauTenbHble  CBOMCTBA: B3aMMOJEWCTBHE C  METajllaMH, BOJIOPOJOM, MEHee
JJIEKTPOOTPULATEIIBHBIMU ~ HEMETAJUIAMH,  HEKOTOPBIMH  CJOKHBIMH  BEILLECTBAMHU.
BoccranoButenbHble CBOMCTBA HEMETAUIOB B pPEAaKIUAX €O (TOpoM, KHUCIOPOIIOM,
CIIOKHBIMHU BEIIECTBAMH-OKUCTUTENSIMHU (a30THON U CEPHOM KHUCIOTaMU U Jp.). BomopoaHbie
COeIMHEHUsT HeMeTauioB. llomydyeHne ux CHHTE30M M KOCBEHHO. CTpOEHHE MOJEKYl M
KPUCTAJJIOB 3THX coeAuHeHui. dusnueckue cpoiicTBa. OTHomieHue k Bozae. M3MeHeHue
KHCIIOTHO-OCHOBHBIX CBOWMCTB B MepHoAax W Tpymnmnax HecomneoOpasyromue u
coneoOpasyromue okcuabl. Kucrnopoausle KucioThl. 3MeHeHHe KHUCIOTHBIX CBOWCTB
BBICIINX OKCHJIOB U TUJIPOKCHJIOB HEMETAJJIOB B IEPUOJIAX U rPyNmax.

27

Kucnorer  opranmueckue
HEOPraHWYEeCKHE.

n

3aBHCUMOCTbH CBOMCTB KMCJIOT OT CTEIIEHH OKUCJICHUS HEMETalIa.

Kucnots! B cBeTe HpOTOJ’II/ITI/I‘-IeCKOI\/II TCOpHHU. COprDKeHHI)Ie KHCJIOTHO-OCHOBHBIC I1aphI.
Knaccudukanuss opraHU4ecKUX W HEOPraHWYeCKUX KHCIOT. OOmmme CBOWCTBA KHUCIOT:
B3aMMO/JICIICTBIE OPraHUYECKUX U HEOPraHMYECKHUX KHUCIOT C MeTaljlaMd, OCHOBHBIMU U
aM(OTEepHBIMH OKCHJAMH W THUIPOKCHUIAMHU, C COJSIMHU, 0Opa30BaHHE CIIOKHBIX A(UPOB.




TOUYKA \!pocm

25
Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KuCIOT. OcoOeHHOCTH
CBOWCTB YKCYCHOUM M MypaBbUHOM KUCJIOT.
Brimonnenune 3aganuit
28 AmdoTepHbIE OpraHuYecKue u AM@oTepHbIe cOeMHEHUsI B CBETE€ MPOTOIUTHYECKON TeopuH. AM(OTEPHOCTh OKCUAOB U
HEOPraHUYECKHUE COCIMHEHHUS. TUAPOKCHUJIOB TMEPEXOJHBIX METAJUIOB: B3aWMOJCHCTBUE C KHUCIOTAaMH U UIEIOYaMH.
Hcnonws3zoBanne pH-marunka nudpoBoii 1abopaTopuun
29 [Tonstue 0 KOMIUTEKCHBIX | KomIuiekcooOpa3zoBaTenb, JIMTaHAbl, KOOPAWHAMOHHOE YHWCJIO, BHYTpeHHss cdepa,
COCJIMHECHHSIX BHemHAs cepa. Homenknmarypa maHHbIX coeauHeHwid. [lpumepbl  coeaMHEHUN.
AMQOTEpHOCT, aMHUHOKHUCIIOT: B3aUMOJICMCTBHE aMUHOKUCIOT CO IEJI0YaMHU, KHUCJIOTaMHU,
CHUpTaMH, Ipyr ¢ IpyroMm (oOpa3oBaHME MOJIUIENTUIOB), 0Opa3oBaHME BHYTPEHHEH coiu
(bunonsipHOrO MOHA
30 I'enetndeckass  cBA3p  Mexay | [IoHATHE O Fr€éHETUYECKOM CBSI3M M I€HETUYECKUX PAJIaX B HEOPraHUYECKOM M OpPraHUYECKON
KJlacCaMH  OpraHM4ecKux U | XuMuu. ['eHeTHueckue psAapl MeTaia (Ha MpuMepe KalblMs U jKeje3a), HeMeTauia (Cephl u
HEOPraHUYECKUX COCTUHEHUM. KPEeMHHS), MEPEXOHOT0 AieMeHTa (IMHKA). ['eHeTnyeckue psapl U TeHEeTUYeCKas CBS3b B
OpPraHUYECKO XUMUU (COeTUHEHUS IBYXaTOMHOTO yriaepoaa). EAMHCcTBO Mupa BeiecTs.
BrmosHenne 3aganni
31 emouku npeBpaiieHuii, | BeimonHenue 3aganui
OTpakarolue T€HETUYECKYIO
CBSI3b MEXy KilaccamH
HEOPTraHUYECKUX u
OpPTraHUYECKUX BEIIECTB.
32 XUMHS U 3KOJIOTHUS. XuUMHYecKoe 3arpsA3HeHHe OKpyxkarwlel cpeabl. OxpaHa ruapocdepbl OT XUMHUYECKOIO
3arpsi3HeHusi. OxpaHa TOYBBI OT XHMHUYECKOTO 3arpsisHeHHs. OxpaHa atMocdepbl oOT
XUMUYecKkoro 3arpsisHeHus. Oxpana ¢uopsl U (QayHbl OT XHMHYECKOTO 3arpsi3HCHHUS.
buorexHonorus u reHHas UHXEHEepus.
Brictymenust ygammxcst
33-34 XUMUS 1 TTOBCEIHEBHAS KU3HD JNomamnsisi anteka. Motomue u uuctamue cpeactBa. CpeactBa OOpbObl C OBITOBBIMH
YelioBeKa HacekoMbIMU. CpelncTBa JMYHOW TUTHEHBI M KOCMETUKHM. XUMHA M Tuiia. MapKupoBka
YIaKOBOK TMHUIIEBBIX M TUTHEHHYECKUX MTPOIYKTOB U YMEHHUE X YUTATh. JKOJOTHUS KIIIUIIA.
XUMHS ¥ TEHETHKA YeTIOBEKa.
Brictymenust ygammxcst
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CamoaHaus.

1. Ha xakom coaepxaTeabHOM Matepuane?

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

2. Yem conepxanue Kypca OyJeT KayeCTBEeHHO OTIn4YaThes oT 0a30Boro kKypea ...7
-coJiep>kanuu Kypea xumuu B 10-11-x kitaccax mpeicTaBieHbl TOJBKO OCHOBOIMOJIATaA0IINe
XMMHUYECKHE TEOPETUUECKHUE 3HAHMsI, BKIIIOYAIOLe camble o01ue ceeeHus. [lopepxHocTHOE
M3yueHHe XMMHUHU He 00JIeTdaeT, a 3aTpyIHsAET €€ YCBOCHHUE

3. Kakumu y4eGHBIMU U BCIOMOTaTeIbHBIMU MaTepHagaMu ooecriedeH?

1. Jlunaktuyeckue Matepuaiibl 1o oprannueckoil xumuu ais 10 -11knaccos
00111e00pa30BaTeIHHON IIKOJIBI

2. XuMuA: IPAaKTUKYM 110 oprannyeckor xumun. 10-11xmaccel/ coct. H.W. Tynun. - Boarorpan:
Vuurens, 2006

3. Xumus: nmpakTukyMm 1o oomeit xumun. 10-11kmacesl/ coct. H.U. Tynun. - Bonrorpaa: Yuu-
tens, 2006

4. 3amauHuK ¢ «oMolHUKOoM». 10-11kmaccel: mocoOue 11 ydamuxcs 001eoopazoBaTeabHbIX
yupexnenuii / H.H.I'apa, H.U. I'abpycea. —M. : [Ipocsemienue, 2009

5. Yuumces pemats 3amaun o xumud. §-11 knaccer/aBt.-coct. P.A. Bouapaukosa. —-1371.2-¢. -
Boarorpan: Yuurens, 2016

4. Kakue BUJIbI A€SITEIbHOCTH BO3MOXKHBI .. .7

- peleHue 3a1auy;

- BBITMIOJIHEHUE YIIPAKHEHUI;

- BBIIOJIHEHUE [TPEBPAILEHHUH 10 OPraHNYeCKOM U HEOPraHMYECKON XUMHUU;

- BBIIMIOJIHEHUE [TPAKTUYECKUX paboT (pelieHne SKCIepruMEHTAIbHBIX 3a/1a4);

- HarucaHue pedeparos;

- IOJITOTOBKA IIPE3EHTAINH

6. Kakue BUIbI pabOT MOTYT BBITTOJITHUTD ydaIuecs?

- Haniucanue pedepar;

-COCTaBJICHHE MPE3EHTAIINH;

- BBITIOJTHEHUE KOHTPOJIBHOTO TECTA.

7. KakoBa 7101151 caMOCTOSTEIPHOCTH YICHHUKA ?

- Yyamuecs MOTYT BBIOpaTh BHJI OTUETHBIX pabOT U3 MPEI0KEHHOTo NIepeyHs, [ | TuTeparypy,
10 KOTOPO# OHU OYAYT FOTOBUTH COOCTBEHHBIE PAOOTHI.

8. KakoBBI KpUTEpHUN YCIIETITHOCTHU?

- Y4eHUK NoTydaeT 3a4eT MPH YCIOBUHU BBIOJHEHUS pabOThI, B IPEIOKEHHONW yuuTeneM
¢bopme ¢ cobIr0IeHNEM CTaHAAPTHBIX TpeOOBaHMM K MX 0()OpMIIEHHIO. f

JlonosHUTENbHbBIE OaJlIbl BEICTABIISIOTCS 32 BHIIOJHEHUE JIOTIOIHUTENILHON pabOTh, y4acTHs B
MEPOTPHUSATHSIX, IPOBOJAUMBIX TI0 TIPEMETY, YIaCTHE B OJIMMIINAIAX JTFOOOTO YPOBHS;
MHUIMATUBHYIO MYOJIIMYHYIO MPE3EHTALNI0 CBOEH pabOTHI B ILIKOJIE WK 32 €€ IpeieaMu
(KOHKYpC, CMOTp, MyOIMKalus U T.11.).

Htorosast paboTa cuMTaeTCs BHIIIOJHEHHBIM, €CITH YYEHUK 3aBOEBBIBACT ITPHU30BOE MECTO HA
OJIMMITHAJIE MYHUITUIAIBHOTO YPOBHS

9. Kakum o6pa3om B mporiecce paboTsl OyeT pUKCHpOBaTHCS TMHAMHMKA HHTEepeca?

- CobecenoBanue B rporecce padoThl

10. KakoBa popma HTOTOBOM OTYETHOCTH?

- BBICTaBJICHHE pabOT Ha MIKOJIBHBIX MEPOTIPUATHSIX.
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