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[Tporpamma pa3paboraHa Ha OCHOBE TpPEOOBaHUH K pe3yIbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeIbHOM NpOorpaMMbl  OCHOBHOT'O 0OOIIero 00pa3oBaHus



B o0ydeHun xumuu OOJbLIOE 3HAUYEHUE HMEET HKCHEPUMEHT. AHAIMU3UPYS Ppe3yJbTaTbl
MPOBEAEHHBIX OIBITOB, YydYalMecs YOeXJalTcs B TOM, YTO T€ WM HHbBIE TEOPETHUECKUE
NPEJCTABICHUA COOTBETCTBYIOT MWJIM IPOTHUBOpPEYAT pEaJbHOCTU. TOJNBKO  OCYIIECTBIISAS
XUMHUYECKUH HKCIEPUMEHT MOYKHO IPOBEPUTH JOCTOBEPHOCTh IIPOTHO30B, CJHIEJIAHHBIX Ha
OCHOBAaHMHU TEOpHH. B mporecce 3KCHEpUMEHTaIbHOW paboThl ydaluecs HpUOOPETaloT OMBIT
MO3HAHUS PEATBHOCTH, SBIISIOIIUICS BaKHBIM 3TalioM (JOPMUPOBAHHS y HUX YOEXKIEHUH, KOTOpHIE,
B CBOIO OYepellb, COCTABIAIOT OCHOBY Hay4HOTO MHUPOBO33pEHHMs. Peanuszanus yka3aHHBIX Lieiel
BO3MOXKHA TP OCHAIICHHM INKOJBHOTO KaOMHETa XHMHU COBPEMEHHBIMH MpubopamMu U
000pyIOBaHUEM.

B pamkax HaumoHanbHOTO mnpoekra «OOpa3oBaHHE» 3TO CTalO BO3MOXKHBIM Oyiaromaps
CO3/IaHMI0 B 00I111€00pa30BaTEe/IbHBIX OPraHU3ALUAX, PACHOI0KEHHBIX B CEJIbCKOW MECTHOCTH U
MajblX  Topojax, LEHTPOB oOpa3oBaHMsI  €CTECTBEHHO-HAYYHOH M TEXHOJIOIMUYECKOH
HanpaBieHHocTel «Touku pocra». BHenpenue 3Toro 000pynOBaHMS IO3BOJIUT KAayeCTBEHHO
U3MEHUTh npouecc oO0yueHus: XuMuu. KoinyecTBEHHbIE AKCHEPUMEHTHI IO3BOJSAT MOIYy4aTh
JOCTOBEPHYIO MH(POPMALIMIO O MPOTEKaHUM TeX WM MHBIX XMMHUYECKUX Ipolieccax, O CBOMCTBaxX
BeuiecTB. Ha OCHOBE TMOJNyYEHHBIX HKCIEPUMEHTAJbHBIX JAHHBIX O00y4daemble CMOIYT
CaMOCTOSITENIFHO JIeNlaTh BBIBOJBI, 00OOIIATh pe3yabTaTbl, BBIABIATH 3aKOHOMEPHOCTH, 4TO
OJIHO3HAYHO OYy/AET CIOCOOCTBOBATH IMOBBILICHUIO MOTHMBAaLMM OOYYEHHUs HIKOJBbHUKOB. LIeHTphI
00pa30BaHuUs €CTECTBEHHO-HAYYHOM HanpaBieHHOCTH «Touka pocTa» cO3[aHbl ¢ 1EIbI0 Pa3BUTHS
y 0O0ydYaroIMXCcsi €CTeCTBEHHO-HAay4yHOH, MaTeMaTH4ecKod, WH(OPMAIMOHHONW TIpPaMOTHOCTH,
(bopMHpOBAaHUS KPUTHUYECKOTO M KPEaTMBHOTO MBIIUICHHS, COBEPLICHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYYHOM HAaNpaBJIE€HHOCTH, a TaKXKe JUIsl TNPAKTUYECKOM OTpabdOTKU yueOHOro
MaTepuala no yueoHsM npeameram «duzukay, « Xumusny», «bruonorusy.

Co3manne neHtpa «Touka poctay  mpexanojiaraeT  pa3BUTHE  00pa30BaTEIbHON
UHQPACTPYKTYpbl ~ 00IIeoOpa3oBaTelbHON  OpraHm3anud, B TOM  4YHCJIE€  OCHAlllEHHe
o011eo0pa3oBaTeIbHON OpraHU3aIiu:

* o0opylnoBaHHEM, CpEACTBAMH OOYyYeHHUs M BOCIMTAHHS JUIS H3y4eHHUs (B TOM YHCIE
AKCIIEPUMEHTAJIBHOT0) MPEeIMETOB, KYpPCOB, JAMCHMIUIMH (MOAyNel) ecTeCTBEHHO-Hay4HOI
HaNpaBICHHOCTH TpPH  peajHu3allid  OCHOBHBIX  0OIlIe00pa3oBaTeNbHBIX  HpOrpaMM |
JIOTIOJTHUTENBHBIX 00I11€00pa30BaTeIbHBIX MPOTpaMM, B TOM YHUCIE JJISl PACIIUPEHUs COAEpPKaHUS
yueOHbIX npeameToB «Puznkay, «Xumusn», «buonorus»; 5 XUMUSA B conepxanne

* o0opynoBaHHEM, CpeAcTBaMHU OOYyYEHHsS M BOCHUTAHMS [UISl peaju3aldl Mporpamm
JIOTIOJTHUTEIBHOI'O 00pa30BaHuUs €CTECTBEHHO-HAY4YHOM HANPaBICHHOCTH;

* KOMITBIOTEPHBIM U UHBIM 000pYyI0BaHUEM.

[IpodpunbHblli KOMIUIEKT 00OpYIOBaHUS MOXKET OBITH BBIOpaH i 001Ie00pa3oBaTEIbHBIX
OpraHu3aiuii, MMEIOIIMX Ha MOMEHT co3JaHus LeHTpa «Touka pocTa» HaOOp cpeacTB 00yUeHUS U
BOCIIUTaHMs, NOKPHIBAIOIINI CBOMMH ()YHKIIMOHAJIBHBIMU BO3MOXKHOCTSIMH 0a30BbIE MOTPEOHOCTH
IIpU U3Y4eHUH y4eOHBIX npeameToB «Dusukay, «Xumus» u «buonorus».

[lepeyeHb, MUHMMaNIbHO HEOOXOAMMBbIE (DYHKIIMOHAIBHBIE W TEXHUYECKHUE TpeOOBaHUS U
MUHUMAaJbHOE KOJMYECTBO OOOPYAOBaHHUSA, PACXOIHBIX MAaTEpHUalOB, CPEACTB OOyYeHHUs H
BOCIIMTAaHMA JUIsl OCHalleHus LeHTpoB «Touka pocra», omnpenenstorcs PernoHaabHeIM
KOOpAHHATOpOM ¢ yuéroM [IpuMepHOro nepedsst o00py10BaHus, PACXOJHBIX MATEPUAIIOB, CPENICTB
00y4eHHs1 ¥ BOCIIMTAHUS JJIS CO3/1aHus U o0ecrieueHus (PyHKIIMOHUPOBAHUS LIEHTPOB 00pa30BaHUS
€CTECTBEHHO-Hay4yHO! HampaBieHHOCTH «Touka pocTa» B 001Ie00pa30BaTEeNIbHBIX OpPraHU3aLMsX,
PacoJIOKEHHBIX B CEJILCKON MECTHOCTH M MaJIbIX FOpPOJIax.

[IpodmnbHbIA  KOMIUIEKT oOOpynoBaHus oOecreunBaeT J(P(HEKTUBHOE JOCTHXKCHHE
00pa30BaTeNIbHBIX ~ PE3yJAbTATOB OOYYAIOMIMMHUCS 1O MpOrpaMMaM  €CTeCTBEHHO-HAYy4HOU
HaIpaBIEHHOCTH, BO3MOXKHOCTb YIIIyOJIEHHOIO N3Y4eHHs OTAEIbHBIX IPEIMETOB, B TOM YHUCIIE IS
dopmMHupoBaHUs  H300pPETATENBCKOTO, KPEAaTHMBHOTO, KPUTHYECKOTO  MBIIUICHUS, Pa3BUTHA
(GYHKIMOHAIBHOM TIPaMOTHOCTH Yy OOy4arolMXcs, B TOM 4YMCJIE€ €CTECTBEHHO-HAy4yHOH H
MaTEMaTHYECKOM.



DOKCHEepUMEHT SIBISIETCd HCTOYHUKOM 3HAHUM M KpUTEpUEM HUX HCTUHHOCTH B HayKe.
Konuenmus coBpeMeHHOTO 00pa30BaHMsl MOAPA3YMEBAET, YTO B YUEOHOM IKCIIEPUMEHTE BEIYIIYIO
pONIb  JTOJDKEH 3aHSTh CaMOCTOSITENIbHBIM HUCCIIEOBATENIbCKUM YyYCHHUUECKUA JKCIEPUMEHT.
COBpeMeHHBIC OKCIICPUMCHTAJIBHBIC HCCICAOBAHUA 110 XUMHUH YXKC TPYAHO NPCACTABUTH 663
UCIIONIb30BAaHUSI HE TOJBKO AQHAJIOTOBBIX, HO M LHU(POBBIX H3MEPHUTEIBHBIX MPUOOPOB.
B ®enepansaom [Nocynapcrerrnom ObpazoBatenbaom Cranmapre (PI'OC) nponucano, 9To OAHUM
U3 YHUBEPCAIbHBIX YYEOHBIX ACHCTBUIA, TPUOOPETAEMBIX YUALTUMHUCS, JOHKHO CTaTh YMEHHE
«MIPOBCACHHA OIIBITOB, HNPOCTBIX 3JSKCICPHUMCHTAJIbHBIX I/ICCJICI[OBaHI/If/’I, MpsAMBIX W KOCBCHHBIX
M3MEpPEHUIl C KCIOJIb30BAHUEM AHAJIOTOBBIX U HMU(MPOBBIX U3MEPHUTENBHBIX MPUOOPOBY». Y UeOHBIH
OKCHEPUMEHT T0 XHMHH, MPOBOJUMBIA Ha TPATUIMOHHOM O00OpyIOBaHHMH, O€3 TNPUMEHEHUS
M pOBBIX Ta0OPATOPHiL, HE MOXKET MO3BOJIUTH B MOJIHOM MEpe PEIIUTh BCE 3a/1a4U B COBPEMEHHOM
LIKOJIE. DTO CBSI3aHO C PSJIOM IPUYHH:

* TpaJUIMOHHOE IIKOJbHOE 000pY/AOBaHNE M3-32 OTPAaHHUEHUSI TEXHUYECKUX BO3MOKHOCTEH
HC IMO3BOJCT MNPOBOJAUTH MHOI'MC KOJIMYCCTBCHHBIC HMCCICAOBAHHA, * OJIUTCIIBHOCTH IMPOBCACHUA
XUMHUYECKHUX MCCIEIOBAHUN HE BCET]a COTTIACyeTCs C IITUTENbHOCThIO YUeOHBIX 3aHATHUM;

® BO3MOXHOCTb IIPOBCACHUA MHOI'UX I/ICCJIGI[OBaHI/Iﬁ OrpaHNYNBACTCA Tp€6OBaHI/I$IMI/I
TEXHHUKHU 0€30MaCHOCTH U JIp.

[udposas 1abopaTopus MOJHOCTHIO MEHSIET METOIUKY U COACPXKAHHUE IKCIICPUMEHTAIBHON
JESITENIBHOCTH U PEIlaeT BhIIIeNepeunciaeHHbIe MpooneMbl. [IIUpokuii CeKTp AaTYMKOB MO3BOJISET
ydqaouMmces 3HAKOMHUTBCA C IapaMeTpaMH XUMHUYCCKOro OKCIICPHMMEHTA HE TOJIBKO Ha
KaueCTBEHHOM, HO U Ha KOJIWYeCTBEHHOM YypoBHe. lludpoBas mabGopaTopusi MO3BOJISET BECTH
I[J'II/ITGJ'II)HI)H\/’I OKCIICPUMCHT OaXC B OTCYTCTBHC OKCIICPHUMCHTATOPA, a4 YaCcTOoTa HX HSMGPCHI/Iﬁ
HEIMOJBJIACTHA YE€JIOBEYECKOMY BOCIIPHUSATHIO.

B mpouecce popmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUH YUYEHUK 00y4aeTcsl MpeACTaBIATh
uH(pOopMaIrio 00 UCCIeIOBAHUH B UETHIPEX BUIAX:

* B BepOaJbHOM: OIHMCHIBATh SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb IKCIEPUMEHTA,
(dbuKcUpOBAaTh BHUMAHUE HA U3MEPSIEMbIX BEJTMUNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIIOJHSTH Ta6J'II/IIIBI JAaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHHA Fpa(l)I/IKOB
(TIpu ATOM y ydaluxcs BOSHUKAET MEPBUYHOE TPECTaBICHHE O MaciTabax BennuuH); 6 XMMUA
B conepxxanue

* B TpaUyYecKOM: CTPOUTH TpadUKU MO TaOIMYHBIM JAHHBIM, YTO Na&T BO3MOXKHOCTH
nepexoaa K BBIABMIXCHUIO THIIOTE3 O XapPaKTEPEC 3aBUCHMMOCTU MCXKAY BCIMYHMHAMH (HpI/I 3TOM
YUUTCIIb TOKAa3bIBACT MPECUMYIICCTBO B BHU3YyAJIU3aAlUU 3aBUCHUMOCTEN MCXKIY BCIIMYUHAMU,
HarJIITHOCTh U MHOTOMEPHOCTb);

B BHJE MaTeMAaTUYECKUX YypaBHEHUH: [aBaTh MAaTEMaTH4YECKOE OIMCAHUE B3aHMMOCBS3U
BEJIMYMH, MaTeMaTHYeCKoe 0000IIeH e,

PaGouas mporpamma mo xumuu i ywyammxcs 8-9 kimaccoB pa3paboTaHa Ha OCHOBE

TpeOOBaHUN K pe3ylbTaTaM OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMBbl  CPEIHEro OOIIero
obpazoBanusi MBOY Teiperckoit COILl; ®denepanbHOro rocylapcTBEHHOIO 00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTO o00IIero oOpa3oBaHUs; NPUMEPHOM MPOrpaMMbl OCHOBHOI'O OOIIETOo
00pa30BaHus 10 XUMHH, paboyeil mporpaMMbl Kypca XMMHUH, pa3pab0oTaHHON K y4eOHUKaM aBTOPOB
I'. E. Pym3utuca u ®. I'. ®denpamana ais 8-9 kiaccoB 001eoOpa3oBaTEeNIbHBIX OpraHU3aLUH.
AdanacseBa M. H. M.: Ilpocsemenue, 2017r.

IInanupyemMsble pe3yJibTaThbl OCBOCHHS Y4e0OHOro npeaMera
JIM4HOCTHBIE pe3y/IbTaThI:
1) BocnMTaHWE POCCUHCKON IPaskTaHCKOW MACHTHYHOCTH: TIATPUOTU3MA, JIIOOBU U YBAKCHUS
k OTedecTBy, UyBCTBa TOPJIOCTH 3a CBOIO Po/IMHY, 32 pOCCUHCKYIO XMMHUYECKYIO HAYKY;



2) hbopmHpoBaHKE 1ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAYKU M OOIIECTBEHHOM MPAKTHKHU, a TAKXKE COLMAIILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JTyXOBHOMY MHOTO00Opa3Hi0 COBPEMEHHOTO MHPA;

3) dopMupoBaHHe OTBETCTBCHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOpPA30BaHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHIO M TIO3HAHUIO, BHIOOPY
npouIBpHOr0 00pa30BaHMSA HA OCHOBE MH(OPMAIUH O CYIISCTBYIOMIMX MPO(ECCHsIX U JTUIHBIX
npodecCruoHaIbHBIX MpEeANOYTEHUH, OCO3HAHHOMY MIOCTPOEHUIO WHJMBU1yaIbHOU
00pa3oBaTeNbHOMN TPACKTOPUH C YUETOM YCTOMYUBBIX TTO3HABATEILHBIX HHTEPECOB;

4) dopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTE/IbHON, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM U APYTUX BHAAX JACATEIHLHOCTH,

5) dhopmupoBaHKEe TOHUMAHKS [IEHHOCTH 3I0POBOTO U 0€30MacHOr0 o0pa3a KU3HHU; YCBOCHUE
MpaBWJI HHIUBUAYATbHOTO U KOJUIGKTHBHOIO O€30MacHOr0 TOBEACHUS B  YpE3BBIYANHBIX
CUTYaIUSX, YTPOXKAIOUINX KU3HU U 3JI0POBbIO JIFOJIEH;

6) dbopmupoBaHHe MO3HABATEIBHON U WHPOPMALMOHHOW KYJIbTYPbI, B TOM YHCJIC Pa3BUTHE
HABBIKOB CAMOCTOSITENIHOW pabOThIl ¢ YU4eOHBIMH TOCOOMSIMH, KHHUTAMH, JIOCTYITHBIMH
WHCTPYMEHTAMH U TEXHUYECKUMH CPEACTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHUIA;

7) bopMupOBaHHE OCHOB SKOJOTHYECKOTO CO3HAHMS HA OCHOBE MPHU3HAHUS [IEHHOCTH KHU3HU
BO BceX €€ MpOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOIO, OEpeXHOro OTHOLICHHS K
OKpY>Kalolleu cpee;

8) pa3BuTHE TOTOBHOCTH K PCUICHHIO TBOPYECCKHX 3ajay, YMEHHUS HAaXOJUTh aJCKBaTHBIC
CrocoObl MO BENEHUS M B3aUMOJCUCTBUS C TapTHEpaMH BO Bpems yued HOM U BHEy4eOHOM
JESITENbHOCTH, CIIOCOOHOCTH OLIGHHWBAaTh MPOOJIEMHBIE CUTyalldd W OMNEPATUBHO MPUHUMATH
OTBETCTBEHHBIC PEIICHUS B PA3JTUYHBIX MPOAYKTUBHBIX BHIAX NEATEILHOCTH (yueOHas MMOMCKOBO-
UCCIIeIOBATEIIbCKAs, KITyOHAsI, IPOSKTHAs, KPY>KKOBAs | T. 11.).

MeTanpeameTHble pe3yabTaThl:

1) oBiajicHWE HABBIKAMH CaMOCTOSTCIILHOTO MPUOOPETEHHsSI HOBBIX 3HAHWMW, OpraHU3alUU
y4eOHOM JeSITeNFHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBICHHUS,

2) yMeHHE TUIAaHMPOBATh MYTH IOCTHXKCHHsS IeJIeil Ha OCHOBE CaMOCTOSATEILHOIO aHaIn3a
YCIIOBUH M CPEICTB UX JIOCTH)KEHUS, BBIIEIATh AJIbTEPHATUBHBIE CHOCOOBI JOCTIKEHUS LEIH U
BEIOMpaTh HambOojee APPEKTUBHBIA CHOCOO, OCYIIECTBIATh IO3HABATEIBHYIO pedICKCHI0 B
OTHOIIICHUY IEWCTBUHN IO PEIICHUIO yUeOHBIX U MMO3HABATEIBHBIX 33/1a4;

3) yMeHHE TMOHMMAaTh MPOOJIEMYy, CTaBUTh BOIPOCHI, BBIJBUTaTh THUIOTE3Yy, JaBaTh
ONpeAeNieHUs]  MOHATUSM, KIacCU(UIUPOBaTh, CTPYKTYpUpPOBaThb MaTepuaj, MPOBOAUTH
OKCTIIEPUMEHTBI, ApPTyMEHTUPOBATh COOCTBEHHYIO TMO3UIINI0, (HOPMYJIHUPOBATh BBIBOJIBI U
3aKJTIOYEHUS;

4) yMeHHE COOTHOCUTH CBOW JICHCTBUS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBISAThH
KOHTPOJIb CBOEH JNEATEeTbHOCTH B TMpOIECCe TOCTIKEHHUS pe3ysibTaTa, OMpPENessTh CIOCOOBI
JEUCTBUM B paMKaxX MPEIOKEHHBIX YCIOBUM M TPeOOBaHUM, KOPPEKTHPOBATH CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyallue;

5) popMupoBaHue U pa3BUTHE KOMIIETEHTHOCTU B 00J1aCTH UCIOJIB30BAHUS HHCTPYMEHTOB U
TEXHHUYECKUX CpPEJACTB HMH(POPMAIMOHHBIX TEXHOJOTHH (KOMIOBIOTEPOB W  MPOrPaMMHOTO
oOecrevyeHns) Kak MHCTPYMEHTaJIbHOW OCHOBBI Pa3BUTHs KOMMYHUKATHBHBIX W MO3HABaTENbHBIX
YHUBEPCATbHBIX YI€OHBIX JICHCTBHIA;

6) ymMeHHe co3/1aBaTh, MPUMEHSATh M MMPEOOPA30BBIBATH 3HAKU M CHMBOJIBI, MOJICITH M CXEMBI
JUTSL pEIICHUs] YUeOHBIX M MMO3HABATEIBHBIX 33/1a4;
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7) yMeHue Wu3BJICKaTh HMHGOPMAIMIO M3 pa3jIMYHbIX HCTOYHHMKOB (BKIIIOYAs CpelCcTBa
MaccoBOW MH(pOpPMAINH, KOMIAKT-IUCKH y4eOHOTO Ha3zHaueHus, pecypcbl MHTEepHeTa), CBOOOIHO
MOJIb30BaThCSl CIIPABOYHOMN JINTEPATYPOH, B TOM YUCIE U HA DJIEKTPOHHBIX HOCHUTENSIX, COOIIOAAThH
HOPMBI HH(OPMAIIMOHHON U30UPATETHLHOCTH, ITHUKH;

8) yMeHHe Ha MpPAKTHKE IOJIb30BATHCS OCHOBHBIMH JIOTMYECKUMH MPUEMAMHU, METOJaMU
HaOJIOICHNS, MOJICTTUPOBAHNS, O0BSICHEHHS, PEIICHUS TIPOOIeM, IPOTHO3ZUPOBAHUS H JIP.;

9) yMmeHHe OpraHmM3oBaTh CBOKO >KU3Hb B COOTBETCTBHUH C IPEICTABICHUSIMH O 37J0POBOM
o0pase KHU3HU, IpaBax U 00A3aHHOCTAX TPAKIAHUHA, [ICHHOCTSIX OBITUS, KYJIBTYPhI U COIIMAIEHOTO
B3aMOJCHCTBUS;

10) ymeHUe BBIMOIHSTH MO3HABATEIILHBIC U MPAKTUYECKUE 3a[aHMUS, B TOM YHCIIC TPOCKTHBIE;

11) yMeHHE caMOCTOSITEIbHO U apryMEHTHPOBAHHO OIICHUBATH CBOU JICHCTBUS U JCUCTBHS
OJTHOKJIACCHHUKOB, COJIEp’KaTeIbHO OOOCHOBBIBAsI MPABUIBHOCTh WJIM OLIMOOYHOCTH pe3yibTara M
criocoba IeHCTBUS, aIeKBAaTHO OLICHUBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (pakTH4ecKOro Wiu
MPEIoJIaraeMoro pacxo/la PecypcoB Ha pelleHHe 3aJadyd, a TakKe CBOM BO3MOXKHOCTH B
JNOCTHKEHHUH LETH ONPEeeIEHHOMN CI0KHOCTH;

12) ymenue paboTath B rpynmne — 3(QQEKTUBHO COTPYIHHYATh U B3aUMOJCHCTBOBATH Ha
OCHOBE KOOPJMHALMU PA3MUYHBIX TO3UIMA TpHU BhIPAOOTKE OOIIEro pEeHieHHs B COBMECTHOM
NS TENbHOCTH;, CIyIIaTh napTHEpa, GOpMyIUPOBaTh U apryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIIMIO U KOOPJIAUHUPOBATH €€ C MMO3ULIMel TapTHEPOB, B TOM YHUCIIE B CUTYyalluu
CTOJIKHOBEHHSI MHTEPECOB; MPOJYKTUBHO pa3pemiarb KOHQIIMKTHI Ha OCHOBE yu€Ta MHTEPECOB U
MO3UIMI BCEX €ro YYacTHHUKOB, IMOUCKA M OIICHKU aJIbTEPHATHUBHBIX CIIOCOOOB pa3pemieHUs
KOH(JIUKTOB.

IIpenmeTHbIe pe3yJIbTAThI:

1) dbopmupoBaHHe MEPBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX MPECTABICHHI O BEIIECTBAX,
WX TPEBPAIICHUSIX W TPAKTUYECKOM TPUMEHEHUM; OBJIAJICHUE TMOHATUHHBIM amnmapaTtoM u
CUMBOJIMYCCKUM SI3BIKOM XUMUH;

2) oco3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HayKd Kak o00JIacTH
COBPEMEHHOT0 EeCTECTBO3HAHMS, XMMHMYECKUX MPEBpPALICHUI HEOPraHMYECKUX U OPraHUYeCcKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBIICHUI KUBOW W HEKUBOUW MPHUPOJIBI;, YIIIYOJICHHE TIPEICTABICHUH O
MaTepHUAILHOM €JUHCTBE MHPA;

3) OBIaJEHWE OCHOBAMH XHMHYECKOW TI'PaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3HPOBATh M
OOBEKTUBHO OIEHUBATh >KU3HEHHBIE CHUTYallMH, CBA3aHHBbIE C XHMMHUEH, HAaBbIKAMHU 0E€30MacHOTO
oOpallleHus1 C BelleCTBaMHU, HCIOIb3yEMbIMU B MOBCEHEBHOM KU3HU; YMEHHEM aHAJIU3UPOBATH U
IUTAHUPOBATh JKOJIOTMUECKH O€30MacHOEe IMOBEACHHE B IENAX COEpekeHus 370pOBbs H
OKpY>KaroLlEen Cpeibl;

4) (¢dopmMupoBaHME YMEHHUI YCTaHABIMBATH CBS3M MEXIY pEaJbHO HAOJII0JaCMbIMH
XUMHUYECKUMHU SIBIICHUSIMU U TPOIECCAMH, MPOUCXOASIIMMU B MUKPOMHUPE, OOBSICHATH MPUUYUHBI
MHOroo0Opa3usi BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCHUMOCTh
MIPUMEHEHHUS BEIIECTB OT UX CBOUCTB;

5) mnpuoOpeTeHHE OIbITa UCIOJB30BAHUS PA3JIMYHBIX METOJIOB H3YYCHHUSI BEIICCTB;
HaAOJIIO/IEHNUS 32 UX MPEBPAIICHUIMU NPU MPOBEACHUH HECIOKHBIX XUMHUUYECKHX dKCIEPUMEHTOB C
HCIIOJIH30BaHUEM JIA0OPATOPHOTO 00OPYI0BaHUS M IPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO IMOMOIL MPH OTPABJICHHSX, OXKOTaX W JAPYTUX TpaBMax,
CBSI3aHHBIX C BELIECTBAMU U J1a0OPaTOPHBIM 000PYIOBaHHUEM;



7) oBmageHue mnpuéMamMu paboTBl ¢ HHPOpPMANKMEH XHMHUYECKOTO  COJICPIKaHHMS,
MIPEJICTaBICHHON B pa3HOi Gopme (B BUaE TEeKcTa, (opMyit, rpagHKoOB, TAOINYHBIX JTAaHHBIX, CXEM,
¢dororpaduii u np.);

8) cosmanue OCHOBBI s (OPMHUPOBAHUS HMHTEpeca K PACHIMPEHHIO M YIIIYOJICHHUIO
XUMUYECKUX 3HAHUN W BBIOOpAa XUMHUHU Kak MPOGUIBLHOTO TMpeAMeTa MpH MEepexoje Ha CTYIEHb
cpenHero (moiHOro) oOmero oOpa3oBaHus, a B JaidbHEHIIEM W B KadecTBe cdepbl CBOCH
npodeccuoOHANBHON IeATETHbHOCTH;

9) dbopmupoBaHUE IPECTABICHHUN O 3HAUCHUN XMMUYECKON HAYKH B PEIIICHUU COBPEMEHHBIX
HKOJIOTMYECKUX MpoOsieM, B TOM YHCIE B MNPEIOTBPALICHUH TEXHOTEHHBIX M 3KOJOTHYECKUX
KatacTpod.

Conep:xxanue y4eOHOro npeamera
8 kaace

Pa3nesn 1. OcHOBHBIE MOHATHSI XMMHHU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX MPEACTABICHU).
[Ipenmet xumun. XuMHus Kak 4acTh €CTECTBO3HAHUs. BemiecTBa u ux cBoicTBa. MeToabl MO3HAHUS
B XUMHH: HaOmrojeHue, skcnepumeHT. [lpuémbr Oe3omacHoil paboThl ¢ 000pyIOBaHHEM U
BemecTBaMu. CTpoeHHE TIIAMEHH.

Uwucteie BemecTBa U cMmecu. CrocoObl OYMCTKH BEIECTB: OTCTaWBaHWE, (UIBTPOBAHHE,
BbIMIApYBaHUE, KPUCTAIIN3ALMUS, TUCTHUIAIMS. Dru3nueckne 1 XUMUYECKUE SBICHUS. XUMUYECKHUE
peakuuu. [Ipu3HaKW XUMUYECKUX pEaKIMid M YCIOBHS BO3HUKHOBEHHUS M TEUEHUS XUMHUYECKUX
peaKuurid.

ATOMBI, MOJICKYJIBI M HOHBI. BellecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS.
Kpucrannuueckne u amopdHbie BemiecTBa. Kpucramnnmueckue pemiéTku. HOHHAs, aTOMHAs |
MOJIEKYJIsIpHasi. 3aBUCUMOCTb CBOWCTB BEIIECTB OT TUIA KpUCTAIMYecKor pemérku. [Ipocteie u
CJIO’)KHBIE BEHIECTBA. XUMHUYECKUU 3JIE€MEHT. MeTauibl 1 HEMETaUIbl. ATOMHAs €IMHUIIA MACCHI.
OTtHOCHUTENIbHAS aTOMHAsl Macca. SI3bIK XUMHUH. 3HAKH XUMUYECKUX IJIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocTaBa BelecTB. XuMudeckue ¢hopmynsl. OTHOCUTETbHAS MOJIEKYIsipHas Macca. KauecTBeHHBIN 1
KOJIMUYECTBEHHBIA COCTaB BelIecTBa. BbhIUMCIeHHS MO XUMHYECKHM (opmynaMm. MaccoBas H0Js
XUMHUYECKOT0 JIEMEHTA B CJI0)KHOM BEIIIECTBE.

BanentHocTs xumMuueckux 37eMeHToB. OnpeneneHrue BaJICHTHOCTH 3JIEMEHTOB 10 (hopmyIie
OwHapHBIX coenuHeHUNA. CoOCTaBICHUE XUMHUYSCKHX (QOpMyn OWHAPHBIX COCOUHCHHWHA I10
BaJICHTHOCTH.

ATOMHO-MOJIEKYIIIPHOE YUeHHE. 3aKOH COXpaHEHUsI MacChl BemecTB. JKu3Hp U JesSTeNbHOCTD
M. B. JloMoHocoBa. XumMuyeckue ypaBHeHUS. TUIBI XUMAYECKUX PEAKIUH.

Kucnopon. Haxoxnenue B mnpupone. Ilomydenme kuciopoma B Jabopatopul U
MpOMBINUIEHHOCTH. Du3nWyeckre W XHUMHYECKHE CBOMcTBa Kuciopoaa. [openme. OKCUABL
[Ipumenenue kucinopona. Kpyrosopor kuciopoja B ipupoje. O30H, aJlIOTPONuUs: KUCIOPOa.

Bosznyx u ero cocraB. 3ammra aTMocepHOro BO3AyXa OT 3arpsisHeHuid. Bomopon.
Haxoxnenue B npupose. [lonyuenue Bogopoaa B 1a00paToOpuul U MPOMBINIIIEHHOCTH. DU3NYECKHE
U XHMHYECKHE CBOWMCTBa BojJopoaa. Bomopom — BoccTaHoBHUTENb. Mepbl 0€30MacHOCTH MpHU
pabote ¢ Bogopoaom. [IpumeHerre Bogopoia.

Bona. Meroasl omnpezneneHuss coctaBa BOJbI — aHaiu3 M cUHTE3. Du3nyeckue CBONCTBA
BoAbl. Boma B mpupose u cnocoObl e€ ouyucTKU. Aspanusi BoAbl. XUMHYECKHE CBOWCTBA BOJBI.
[Ipumenenue Boapl. Boma — pactBopuTens. PacTBopuMOCTh BemiecTB B BojJie. MaccoBas Jo0Jist
pactBopéHHOrO BemiecTBa. KonnuecTBeHHbIe OTHOIICHUS B XuMun. KonudecTBo BemecTBa. Mosb.



Mousipaast Macca. 3akoH ABoraapo. MoisipHbiii 00bEM ra3oB. OTHOCHTENbHAS TJIOTHOCTH T'a30B.
OOBEMHBIC OTHOIICHHSI Ta30B MPU XUMUYECKHUX PEAKIIUSIX.

Baxneiiimue kiacchl HEOpraHWYecKuX coeAuHeHuid. OKCHIBI: COCTaB, KilacCHU(pHUKAIHS.
OcHoBHBIE U KHCIIOTHBIE OKcUbl. HomeHKkiatypa okcuioB. dusndyeckne 1 XUMHUECKUE CBOMCTBA,
MOJTyYeHUE ¥ IPUMEHEHUE OKCHUIOB.

Tunpokcunpl.  Knaccudukanus  rugpokcugoB.  OcHoBanms. CoctaB.  Iémoun w
HepacTBOpuMble ocHOBaHMs. Homenknatypa. dusmyeckue u XMMHUYECKHE CBOMCTBA OCHOBAHMIA.
Peakuus neirpanuzanuu. [lonmydeHne u mHpUMEHEHHE OCHOBaHM. AMQOTEpHBIE OKCHABI M
TUAPOKCHUIBIL.

Kucnotsl. CoctaB. Knaccudukauus. Homenknatypa. @usnueckue 1 XUMUYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN PSAJI METAJUIOB.

Comu. CocraB. Knaccuduxanusa. Homenknarypa. @usuueckue CcBOicTBa  couieil.
PactBopuMocTh coneli B Boje. XUMHYECKHE CBOMCTBa coseil. CrocoObl MOJIy4eHUsS COJEH.
[Ipumenenune coneil.

['eneTndeckas cBsI3b MEX1y OCHOBHBIMHU KJIACCAMHM HEOPTAHUYECKUX COETMHEHUM.

Paznean 2. I[lepnoanyeckuii 3aKoH U MepuoOIMYECKas CHCTEMa XUMHYECKHUX 31eMeHTOoB /1.
N. MenneneeBa. CTpoeHue aToma.

[lepBoHayasbHbIE MOMBITKH KJIacCHU(PHUKAIMM XUMHYECKHX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB. ECTeCTBEHHBIE CEMENCTBA IIETOYHBIX METAIOB U TaJIOreHOB. biraropoaHeie
rassl.

Ilepnonnueckuin 3akon JI. M. Mengeneesa. llepuoguyeckas cucremMa Kak €CTECTBEHHO-
HayyHash KIacCU(PUKAIUA XUMHUYECKHUX OJJIeMEeHTOB. TabnuuHas Qopma mpeacTaBieHUs
Kiaccupukanud XuMuUeckux oayeMeHToB. CTpykTypa Tabmunsl «llepuonuyeckas cucrema
xumudeckux snemeHtoB JI. WM. MennpeneeBa» (kopotkas ¢opma): A- u b-rpynmsl, mepuoss.
DU3NUIECKUI CMBICIT MOPSIAKOBOTO JIEMEHTa, HOMEpa Mepro/ia, HoMepa TPYIIbI (11 JIEMEHTOB A-
rpymnmn).

CtpoeHue aTtoMma: siApO U dNEKTpoHHas oOosouka. CocTaB aTOMHBIX SAE€p: MPOTOHBI U
HEUTpOHBbI. M30TONBI. 3apsa aTOMHOrO siApa, MacCoOBOE YHCIJIO, OTHOCHTEJIbHAsl aTOMHAas Macca.
CoBpeMeHHast GOpMYJIMPOBKA MOHITHS «XUMUYECKHHN SJIEMEHT.

DneKTpoHHAs 00O0JI0YKa aTOMa: MOHSATHE 00 IHEPreTHYECKOM YpPOBHE (DJIIEKTPOHHOM CIIOE),
ero E€MKOCTH. 3aroJIHEHUE OJJIEKTPOHHBIX CJOEB Yy aTOMOB D3JEMEHTOB MEPBOrO—TPETHETO
nepuoaoB. CoBpeMeHHast POpMYIUPOBKA MEPHOJUIECKOTO 3aKOHA.

3HadeHue nepuoanyeckoro 3akona. Hayunele noctmkenus [{. I. MenneneeBa: ucnpasieHue
OTHOCUTEIFHBIX AaTOMHBIX MacC, TMpeACKa3aHUEe CYIIECTBOBAHMUS HEOTKPBITHIX JJIEMEHTOB,
MEePECTAaHOBKH XMMHUUYECKUX 3JIEMEHTOB B Mepuoanueckoit cucreme. XKusup u aestenbHocts /. W.
Meneneesa.

Pasjnen 3. CTpoeHne BemecTBa

DIIEKTPOOTPULIATETIBHOCTh XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE BHJIBI XUMHUYECKON CBA3M:
KOBAJICHTHAsI HEIOJISIPHAsl, KOBAJICHTHAsl NOJIAPHAs, MOHHAs. BaJleHTHOCTh 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopuu. CreneHb oxucieHus. llpaBuna ompeaesieHUss CTENEHH  OKUCICHUS
3JIEMEHTOB.

9 kJace

Pa3nesn 1. MuorooGpa3zne XuMu4ecKHX peaKiuii

Kiaccudukamnms XuMHUIECKUX PEAKIIUN: PEaKIIuu COSTUHEHUS, PA3JIOKEHUS, 3aMEIICHNUS,
obMeHa. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakinu. OKHUCIUTENb, BOCCTAHOBUTEIb, MPOIECCHI
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OKHCJEHUsI M BoccTaHOBIeHHsA. (COCTaBiIeHUE YPAaBHEHHU OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii C MOMOIIBI0 METO/1a ANEKTPOHHOIO OanaHca.

TeroBbie 3(pPEeKTh XUMHUECKUX PEAKIHA. DK30TEPMUUYECKUE U IHTOTEPMUIECKUE PEAKIIHUH.
Tepmoxumuueckue ypaBHeHuUsA. Pacuérhbl Mo TEpMOXUMUYECKUM YPABHEHUSIM.

CKOpoCTh XMMUUYECKUX peakuuid. PakTopsl, BIUAIOINIME HA CKOPOCTh XUMUYECKUX PEAKLIMM.
[lepBoHavaIbHOE IPEICTABICHUE O KaTaJIU3E.

Oo6patumsbie peakiun. [ToHITHE 0 XUMHUYECKOM PAaBHOBECHHU.

XYUMHUECKUE pPEAKUMU B BOJHBIX PACTBOpAX. DJIEKTPOJUTHI U HE 3JIEKTPOJIUTHL. HOHBI.
Katnonsl n aHuoHsl. I'mapaTtHas Teopusi pacTBOpPOB. DIEKTPOJIMTHUYECKAsT JUCCOLMAIUS KHUCIIOT,
ocHoBaHMi U cojieil. Cmabple u CUIbHBIC AJIEKTPOIUTHI. CTEeeHb AuccoIuanuu. Peakiinm HOHHOTO
oOMeHa. YCIIOBHUS TEUCHHSI PEaKIii HOHHOTO 0OOMEHa JI0 KOHIA. XUMHUYCCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKMX COEJAMHEHHA B CBETE MPEACTABICHUNH 00 AJIEKTPOIUTHYECKOMN
JUCCOLMALMU U OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakiusax. [lonaTue o rupoiuse cosen.

Pa3nen 2. MHoroo6pa3ue BemiecTn

Hemerannsl. 'amorensl. llonoxeHue B MEPHOJUYECKON CUCTEME XHMHUYECKHX AJIEMEHTOB,
cTpoeHue ux atomMoB. Haxoxnenue B npupojae. PU3NYECKUE U XUMHUYECKHE CBOWCTBA TajOT€HOB.
CpaBHHTENIbHAST XapaKTepUCTUKA rajoreHoB. llomyueHne W TOpUMEHEHUE TaJIOTeHOB. XJIOp.
duznueckre U XUMHUYECKUe cBoMcTBa xiyopa. I[Ipumenenue xmnopa. XnopoBomopon. Puznueckue
cBoiictBa. [lonyuenune. Consgnass kucinora u e€ conu. KaduecTBeHHash peakiusi Ha XJIOPHUI-UOHBIL.
PacrnioznaBanue xyiopuaoB, OpoMHI0B, HOAHIOB.

Kucnopon u cepa. IlonoxkeHue B NEpUOAMYECKON CHCTEME XHMHYECKHUX BJIEMEHTOB,
ctpoenue ux aromoB. Cepa. Amnorpornus cepbl. Puznueckue M XUMHUYECKHE CBOICTBA.
Haxoxnenue B npupoae. [Ipumenenue cepsl. CepoBogopoa. CepoBOgOpOAHAS KUCIOTA U €€ COJIN.
KauectBennass peakmuss Ha cyiabdun-uonsl. Oxcun cepbi(IV). duzmveckue M XHUMHYECKHE
cBorictBa. [Ipumenenne. Cepaucras kuciora u e€ conu. KauecTBeHHast peakiysi Ha Cynb()UT-HOHBI.
Oxkcun cepoi(VI). Cepnast kuciora. XuMUYeCKUe CBOMCTBA pa30aBIeHHON M KOHILIEHTPUPOBAHHOM
cepHoit kucioTel. KauecTBeHHas peakiust Ha Cynb()aTHOHBI. XUMHYECKHE pPEaKlvH, JIeKAIIUe B
OCHOBE MOJYyYEHHUsI CEPHOM KUCIOTHI B IPOMBINUICHHOCTHU. [[pMeHeHne cepHoil KUCIOTHI.

Azot u docdop. [lonoxeHne B MEPpUOIUIECKON CUCTEME XMMHUYECKUX JIEMEHTOB, CTPOEHUE
X aToMOB. A30T, (PM3MYECKHEe W XUMUYCCKUE CBOWMCTBA, MMOJIyUCHUE W MpUMEHEeHHe. Kpyrosopor
azota B mnpupoae. Ammuak. DuU3NuecKMe M XUMHUYECKHE CBOMCTBA aMMHUaKa, IOJIYy4YEHUE,
npumeHenue. Conu aMMOHUs. A30THasi KUCJIOTa U €€ cBOMCTBA. OKHUCIUTENbHbBIE CBOMCTBA a30THOM
KkucnoThl. [lonydeHne a30THOM KUCIOTHI B 1abopaTopuu. XUMHUECKHUE PEaKlLny, JIeXkKallIllieB OCHOBE
MIOJIy4EHUS! a30THOU KHUCIIOTHI B IPOMBIIIIEHHOCTHU. [IprMenenne azoTHoN kucnotbl. Conu a30THOM
KHCIIOTHI ¥ UX puMeHeHue. A3oTHbie ynoopenus. ®ochop. Amtorponus pocdopa. Ouzndeckne u
xuMudeckue cpoiictBa gochopa. Oxcun pochopa(V). @ochopnas kucnota u e€ conu. PochopHsie
y10OpeHusl.

VYraepon u kpemuwuii. [lonokeHre B MEPUOAMYECKONM CHCTEME XUMHUYECKHUX 3JIEMEHTOB,
CTpPOEHHE HX aTOMOB. Yriepoi. Amnorponus yriepoaa. Pu3nyeckue M XMMHYECKHE CBOICTBa
yraepoaa. AjcopOuus. YrapHbIi ra3, CBOHCTBA W (U3HOJIOTHMYECKOE ICHCTBHE HA OPTaHU3M.
VYrnekucnelid ra3. YronpHas kucinotra u e€ conu. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Kpyrosopor yrinepoga B mnpupoae. Opranuyeckue coeguHeHus yriepona. Kpemuuii. Oxcun
kpemuamsi(IV). Kpemuuepas kucnota u e€ conu. Crexno. LlemenrT.

Mertannel. IlonoxkeHue MeTayuioB B IMEPUOAMYECKON CHCTEME XUMHUYECKHUX DIIEMEHTOB,
CTPOEHUE UX aTOMOB. Metajuinueckas CBi3b. OPU3MYECKHE CBOMCTBA METAJIOB. Pl aKTUBHOCTH
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METAJJIOB (PJIEKTPOXUMHUYECKUN DPSII HANPSDKEHUN METaioB). XMMHYECKHE CBOMCTBA METAJLIOB.
OO6mwme cnocoOs! mosydeHust MeTauioB. CruiaBbl METaJUIOB.

[lenounsle MeTamibl. [lonoxkeHne MIENOYHBIX METAJIOB B IMEPUOAMYECKOM CHUCTEME,
cTpoeHue ux aroMoB. HaxoxaeHnue B npupoae. @u3nyeckre U XMMUYECKUE CBOWCTBA IIEIOYHBIX
MeTtauioB. [I[puMeHeHne MEeI0YHbIX METAJIJIOB U UX COCTMHECHUI.

[Ilenouno3emenbHble  MeTauibl.  [lonokeHMe — LIEIOYHO3EMEIBHBIX  METAJUIOB B
MEPUOIMUECKON cucTeMe, CTpoeHre ux aToMoB. HaxokaeHue B npupoje. Maruuii 1 KaiabIui, Ux
BakHeilmue coenruueHus. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii. [lonoxxeHue alrOMHHUS B TMEPHOJUYECKON CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupone. Pusnyeckue MW XUMHYECKHE CBOMCTBA amoMuHUsA. [IpuMeHeHue
amrOMUHMS. AM(OTEPHOCTH OKCHIA ¥ THAPOKCHU/IA aTFOMUHUSI.

XKeneszo. Ilonoxkenue xenesa B IEPUOJUIECKON CUCTEME, CTpOeHUE ero atomMa. Haxoxxaenue
B npupoae. Pusznueckue M XUMHUUYECKHE CBOMCTBa jkene3a. BakHelnue coequHeHus jxelesa:
okcuabl, ruapokcuasl U conu xenesa(ll) u xxeneza(lll). KauectBennsle peakiuu Ha noHsl Fe2+ u
Fe3+.

Pa3nen 3. Kparkuii 0030p Ba:kHelHIINX OPraHUYeCKUX BelIeCTB

IIpeamer oprannyeckor xuMuu. Heopranmdeckue U OpraHu4ecKue COeqUHEHUs. YIIIepoa —
OCHOBa u3HH Ha 3emiie. OCOOEHHOCTH CTPOCHHUS aTOMA yIJIepo/ia B OPraHMYECKUX COCTUHEHUSX.

VYrneBopopoasl. [IpenenvHble (HACHIIIEHHBIE) YIIEBOAOPOAbl.. MerTaH, 3TaH, MpOMaH —
MPOCTEUIINE  MPEACTABUTENN  MPEACIbHBIX  YIJIeBOAOponoB.  CTpyKTypHBIE  (POPMYIIBI
YIJI€BOAOPOAOB. ['OMOJIOrH4ecKuil psal MpeAeabHbIX yrieBogopoaoB. ['omonoru. ®dusnueckue u
XUMUYECKHUE CBOMCTBA MPEEIbHBIX YIIeBOAOpoA0B. Peakuuu ropenus u 3amenienusi. Haxoxaenue
B IIPUPOJIE IPEAEIIbHBIX YIIIeBOA0pOoa0B. [I[puMeHeHne MeTana.

HenpenenbHble (HEHACHIICHHBIE) YTJEBOAOPOABL. ODTUJICHOBBIM psAl  HENpeaeiabHbBIX
yII€BOAOPOAOB. OTwieH. @Pu3nyeckue U XMMHMYECKHE CBOWCTBAa  ATWiIeHa.  Peakuus
npucoenuHeHus. KadecTBeHHble peakiuu Ha 3TwieH. Peakuus nomumepusarnuu. [lonusTuiieH.
[Ipumenenue sTuneHa.

ALIETWIICHOBBIN psJi HENPEICTbHbIX YIIIEBOAOPOAOB. AneTwieH. CBOHCTBa aleTHICHA.
[IpumeneHue aneTuieHa.

[IpousBoanbie yriieBo0pOoa0B. KpaTkuii 0030p OpraHUYECKHUX COCIMHECHHI: OJHOATOMHBIE
CcupThl (METaHOJ, JTAHO]), MHOTOATOMHBIE CHHUPTHI (ITHJICHIJUKOJb, TJIULEPUH), KapOOHOBbLIE
KHCTIOTHI (MypaBbUHAs, YKCYCHasi), CJIOXHBIE 3(UPBI, KHUPbI, YIIEeBOAbl (TJIFOKO3a, Caxaposa,
Kpaxmall, IeJUTI0JI03a), aMUHOKUCIIOTHI, Oenku. Posib 6enkoB B opraHu3Me.

[lonsiTHE O BBICOKOMOJIEKYISPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb NoauMepu3auuu. [loaustuieH, noaunponuieH, NoJIMBUHUIXIOPH.

TemaTn4eckoe NIaHUPOBaAHUE

8 kJ1acc
MNe HaumeHoBaHue pa3iesia, TeMbl Konuuecmeo
n/n uacoe
[lepBoHavaNbHbIE XUMUYECKHE TOHSATHS 20
Kucnopon
Bonopon

Bopa. PacTBopsl

OB WIN -
1| o w| o1

KonnuecTBeHHBIE OTHOLICHHUS B XMMHH




6 OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COoeIMHECHU M 12

7 [leproanueckuii 3aKOH U NEPUOAMNYECKAS CUCTEMAa XMUMHMUYECKHUX | /
sanemenToB JI. 1. MenneneeBa. CtpoeHnue atoma
8 CtpoeHue BenecTBa. XUMUYECKas CBSI3b 8
Utoro 66u4. Pezeps 2u. 68
9 knace
Ne HaunmeHnoBanue pa3jaena, TeMbl KonnuectBo
n/n 4acoB
1 Knaccudukanus XuMU4eCKUX peaKkui 6
2 XUMHUECKUE pEaKIIuy B BOJHBIX PAaCTBOpPax 9
3 Hemeramst 5
4 Kucnopon u cepa 8
5 Aot u pochop 9
6 VYraepon u KpeMHUHA 8
7 MerTansl 3
8 IIleroyHBIC METAJLIBI 2
9 [I1€104HO-3eMEIbHBIC METaJLIBI 2
10 AroMUHUT 2
11 | XKeneso S
12 Kpatkwuit 0630p BaXKHEHIIINX OPraHUYECKUX BEIICCTB 9
Utoro 68
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