


OI'JIABJIEHUE

OTTIABIIEHUE ... nas s s 0
HOSACHUTEJIBHASI BATIMICKA ..o 1
VUEBHBIV TITTAH ..o neneeesassan s 12
KAJIEHJAPHBIN YUEBHBIM TPADIIK ...ttt e s eeeeneeee 13
PABOYA I [IPOTPAMMA YYEBHOI'O KYPCA «BBEJIEHUE B MUP BEIIECTB»........... 14

PABOYAS ITPOITPAMMA YUEBHOI'O KYPCA «OCHOBHBIE IMTOHATHUSA U 3AKOHBI
XNMHUN»

19

PABOYA I [TIPOTPAMMA YUYEBHOI'O KYPCA «OCHOBBI OBILIEN XUMHU. XUMU S
DJIEMEHTOB ...ttt e e st 24
PABOYAA ITPOI'PAMMA VUEBHOI'O KYPCA «OPTAHUYECKASA XUMUSD» ................... 29
OLEHOYHDBIE MATEPHAIIDL .......ccooiiiiiiiiiiiiccciceeee e 34
KAJZIPOBOE OBECIIEUEHMUE .........cccocoiiiiiiiiiiiiiiiicieiccceeeeese et 36
MATEPUAJIBHO-TEXHHUUYECKAS BA3A ..ottt 37

YYEBHO-METOJUYECKOE U MHO®OPMAIIMOHHOE OBECIIEYEHUME ......................... 39



HOACHUTEJIBHASA 3AIINCKA

OpHoil W3 BaXXHEWIIMX 33Ja4 COBPEMEHHOCTH SIBJIIETCS IOArOTOBKA
oOydaromuxcss K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO U
npodeccuonansHoro mytu. O0yyaronmecs J10JKHBI HAYYUThCS CAMOCTOSITETTHHO
CTaBUTh ULEIM M ONPENeNsITh MNYTH WX JOCTHKEHUS, HCIIOJIb30BaTh
pUOOpETEHHbIEC 3HAHUS U OTIBIT B pEabHOM KU3HHU.

3HauYe€HHE XUMHH B PELIEHUH 3TOH 3a/1a4 ONpENeIsIeTCs €€ POJIbIO B )KU3HU
COBpEMEHHOro oOiecTBa, €€ BIWAHUEM Ha TEMIIBl pPa3BUTUS HAy4YHO-
TEXHUYECKOTO Iporpecca. XWUMHsA KaK HayKa O JKMBOM IPUPOJBI BHOCHUT
CYILIECTBEHHBIA BKJaJ B CHCTEMY 3HaHUM 00 oOkpyxatouiem wmupe. OnHa
PACKpBIBAET pOJIb HAYKH B SKOHOMHYECKOM U KYJbTYPHOM pPa3BUTUU OOLIECTBA,
CrocoO0CTBYEeT (HOPMHUPOBAHUIO COBPEMEHHOTO HAYyYHOIO MHPOBO33PEHHS,
MOKa3bIBAa€T T'YMAHUCTHUYECKYIO CYIIHOCTh HAyYHBIX 3HAHWM, MOAYEPKUBAET UX
HPaBCTBEHHYIO IIEHHOCTb, OTKPBIBAET HEOIPAHMYEHHBIE BO3MOXXHOCTHU ISt
pPa3BUTHUS TMO3HABATEIbHBIX, WHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEMN
yuamuxcs. ['ymanuTapHoe 3HaueHHe XUMHHU COCTOUT B TOM, YTO OHA BOOPYXKAET
oOydarolerocss Hay4HbIM METOJOM [O3HAHUS, [O3BOJSIOUIMM IOJy4aTh
00BEKTHBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

XUMHSI — HE TOJBKO HAay4YHO-TEOPETUYECKAsl AUCLUMIUIMHA. DTO OAHA U3
CaMbIX MPUMEHSEMBbIX HAa NpPAKTUKE HayK. Ee OTKpBITHSAMU MOJIb3YIOTCA
MPOMBIIICHHOCTb, cpepa YCIyT U MPOCTO JIF00ask CEMBbSI.

OCHOBBI XMMHHM — 3TO NOCTPOEHHas U 0000IIeHHass Ha 0a3ze BeAyILIUX
uel, Hay4YHbIX JOCTMKEHUHM M TEOpPUl HAyKM cHCTeMa OOIIMX 3HaHUW 00
AIIEMEHTAaX, BEIECTBAX, MPOLECCax UX MPEBPAIICHUI U METOA0B X MTO3HAHUS.

OTOT NpONeAeBTUYECKHUI KypC, KOTOPBII NPU3BaH:

1) obecneunts (OPMUPOBAHHME CHUCTEMBI XMMHUUYECKHMX 3HAHMM Kak
KOMITOHEHTA €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

2) morpy3uTh OOyYaromMXcsi B MUP XUMHUHU, TO3HAKOMHUTH C OCHOBHBIMU
XUMHUYECKUMH MTOHATHUIMU;

3) cdopmupoBaTh HaualdbHBIC MPEACTABICHUS O HAYYHOU KapTHHE MUPA,
METO/1aX MO3HAHUS IPUPO/Ibl, IEPBUYHBIE HABBIKY PEIICHUS XUMUYECKUX 3a/1a4;

4) mnokazaTb pPOJb XMMHHM B JKU3HU 4YEJIOBEKA, TEM CAaMbIM CO31aTh
IPOYHbIN (QYHIAMEHT JUIs JajbHENIIEero 00y4eHus 10 JaHHOMY IPEIMETY;

5) cmocoOCTBOBaTh  pa3BUTUIO  JIMYHOCTH  OOywaroummxcs,  MX
UHTEJJIEKTYaJIbHOMY U HPaBCTBEHHOMY COBEPILEHCTBOBAHUIO, (POPMHUPOBAHUIO Y
HUX TyMaHMCTUYECKUX OTHOLIEHUH M DKOJIOTMYECKU IL€1eco00pa3HOro
HIOBEJICHUS B OBITY U TPYJOBOH AESATEIBHOCTH;

6) BbIpabOTaTh NMOHMMaHWE OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHUU
XUMHH, a Takke (OopMHUpPOBaTH OTHOILICHHE K XMMHUU KaK BO3MOXKHOM 00JacTH
Oynyiel mpakTUYECKON JeITEIHHOCTH.

C 8 kiacca XUMHsI U3ydaeTcs Ha yIriyOJIeHHOM ypOBHE.



Buja nporpaMmmbl — MOy IbHASL.
[Iporpamma mpeacTaBisieT co00Ml COBOKYMHOCTHh 4-X CaMOCTOSITEIBHBIX
JIOTUYECKU 3aBEPIICHHBIX KyPCOB, KOTOPHIE PEATU3YIOTCSI B OUHOU (hopMme.

No Ha3zBanue kypca dopma Kiacc
oOydeHus | 00yJaromerocs

1. | OCHOBHBIEC MOHATHS U 3aKOHBI XUMUHU. OYHas 8

2. | OcHOBBI 00MIEH XUMHH. XUMHSI SJIEMEHTOB. O4Hast 9

3. | Opranuueckasi XuMusl. O4Hast 10

4. | CnoxHbl€ BOIPOCHl XUMHH OYHas 11

1. OcHOBHBIE XapPaKTEePUCTUKHU MPOTrPaMMBbI

1.1. HanmpaBJieHHOCTH POrpaMMbl

I[aHHaH ImporpaMmma «OJII/IMHI/IaI[HaH XUMUs» UMCCT CCTCCTBCHHO-HAYYHYIO
HAIIPpaBJICHHOCTD.

1.2. Aapecat nporpaMmmblI

[Iporpamma aapecoBana oOy4vatomumcs ot 13 1o 16 mer.

[Iporpamma «OnumnuaaHas XUMHs MPEIHA3HAYEHA JJISl IIKOJIbHUKOB 8-
11 kiaccoB ¢ MOBBIIEHHBIM YPOBHEM MOTHBALIMM K OOYYEHUIO, >KEIAIOLIUX
pa3BuTh HaBblkM XXI Beka, NOJY4YUTh YIUIYOJIEHHbIE TEOPETUYECKUE U
MPAKTUYECKNUE 3HAHUS 110 XUMUHU.

1.3. AKTYyaJlbHOCTH NPOTrPaAMMbI

AKTyalabHOCTh MPOTpaMMbl OOYCJIOBJIEHA TEM, YTO B HACTOSIIEE BpeMs B
oOI1IeCTBE TOBBIIIIEHHBIH MHTEPEC K €CTECTBEHHBIM HayKaMm. MHOTHE acHeKThl
COBPEMEHHOM JKM3HU — HAyYHO-TEXHUYECKHH Iporpecc, aBTOMaTH3aIus
MIPOU3BOJICTBA, OCBOEHUE KOCMHUYECKOTO MPOCTPAHCTBA U T.J., HEMBICIUMBI 0€3
YCIIEXOB B 00J1aCTH XUMHUHU.

Xumus Jaocturia OoNbIIMX YCHEXOB B OOJACTU TEOPETUUECKUX U
MPUKIAIHBIX HCCJIEAOBAHUM CTPOCHMS BEIIECTB, KHHETUKM XHWMHYECKUX
peakiuii, B CHUHTE3€ HOBBIX BEIIECTB W MATEPUANIOB, B YIPABICHUH STUMH
nporeccam. OCyILIECTBISIETCS JalbHEHIIEE HU3YYEHHWE TOHKOTO CTPOEHUS
BEIICCTB Ha OCHOBE KBAHTOBBIX IIPEJCTABICHUI. AKTHUBHO pa3BUBACTCS
HanpaBJICHUE, CBSI3aHHOE C U3YYEHUEM MAaKpOCTPYKTYpbl BelIeCTB. Pacimupsiercs
M3y4YCHHE HEOPTraHMYECKUX MOJMMEPOB, Pa3BUBACTCS XUMHMS TBEPJOro Tea.
VYueHble HHTEHCUBHO HCCIEAYIOT OMOXMMHUUYECKHE U TeOXMMHUYCCKHE SBIICHHMS.
Bonblux ycrnexoB AOCTHUIIIAa XUMHS KJIETKH, XUMHUS KU3HU. Pacmmpuiuch
BO3MOXXHOCTH TMO3HAHUsI XUMUHU KOCMOCa U Mopsi. Bennku ycnexu coBpeMeHHOM
XUMHUHM B OOJIACTU — M3YYEHUS JUHAMUKH U Pa3HOCTOPOHHOCTH XUMHUUYECKUX
npoueccoB. [lampHelee pa3BUTUE ITUX 3HAHUM CBSA3AHO C  BBISIBICHUEM
MEXaHM3MOB 00Jiee CJIOKHBIX pPEaKiHii, ¢ CO3JIaHHEM



HOBBIX KaTaJM3aTOPOB, HAXO0XIACHUEM HOBBIX METOJOB CTUMYJHUPOBAHUSA
XUMHUUYECKHUX MPOIECCOB, C 00JIEE MOTHBIM UCTOJIb30BAHUEM TEPMOAMHAMUYECKUX
U KUHETUYECKUX 3aKOHOMEPHOCTEW B yIpaBlieHHMH peakuusamu. OgHuM u3
BAKHEUIIINX HANPABJICHUM B PA3BUTUH XUMHHU TMO-IPEKHEMY OCTaeTCs
OIPEJCIICHUE HOBBIX NEPCIEKTHUBHBIX CHUHTE30B BEIIECTB W MATEPHUAJIIOB, C
3apaHee pPaCCUMTAHHBIMM CBOWCTBAMU. JTO CBSI3aHO C COBEPIICHCTBOBAHHEM
XAMUYECKON TEXHOJIOTUM, C MOJECPHU3ALMUEN MPOU3BOJCTBA, C MOUCKOM IyTEU
KOMIUIEKCHOM MepepadOTKH ChIPhs, CIIOCOOOB 3allIUTHI OKPYXKAIOIIEH Cpeibl OT
BPEIHBIX XUMUUYECKUX BO3ICUCTBUM.

VYyeOnblii mnpeaMeT «XHUMHS», B COAEP)KaHUU KOTOPOrO BeAyLIUM
KOMIIOHEHTOM SIBJISIFOTCS HAy4HbIE 3HAHUS W HAYYHbIE METOJbl IO3HAHMS,
MO3BOJIIET (POPMUPOBATH Yy YUAILIUXCS HE TOJIBKO IIEJIOCTHYIO KAPTUHY MHUPa, HO U
npoOy>XJ1aTh y HUX SMOILMOHAIBHO-IICHHOCTHOE OTHOIICHHE K H3ydaeMOMY
MaTepuaity, CO3/1aBaTh YCIOBUS i (OPMHPOBAHUS CHUCTEMBI I[EHHOCTEH,
ONpEICIISIoONIed TOTOBHOCTh BBIOMpATh  OMNPECICHHYIO  HaIPaBICHHOCTH
JICUCTBUI, IEUCTBOBATh U OLICHUBATH CBOU JCUCTBUA U ACUCTBUS APYTUX JIFOJCH
10 ONPEAECTICHHBIM [IEHHOCTHBIM KPUTECPUSIM.

1.4. OTan4uTebHbIE 0CO0EHHOCTH/HOBHM3HA
NMPOrpamMmmbl OT1inunTe/IbHbIE 0CO0EHHOCTH
NpOrpaMMbl

Teopernyeckne 3HaHUA B XMMHM Bedylmine. B CBA3M ¢ ycCuiIeHHEM
BHUMAaHUS K yUEHHUIO, K CAMOCTOSITEIbBHOMY IMO3HAHUIO YUAIIUXCS OO0JIBIIOE MECTO
B Y4eOHOM TMpeAMeTe 3aHMMAIOT 3HAHUS O METOAAaX MU CHocobax ydeOHOTro
no3Hanus. Ilpu wux orbope yuuThIBaeTcs, UYTO XHUMHUS TOJb3YETCs
HKCIIEPUMEHTAIbHBIMU, TEOPETUYECKUMH U IPYTUMU METOJIaMU No3HaHuA. B ux
COBOKYIHOCTH XHWMHMYECKHI HKCIEPUMEHT 3aHUMaeT BEIyIllee MECTO Kak
OCHOBHOW METO/] M BUJI IO3HAHUS XUMHUH, C KOTOPBIMHU TECHO CBS3aHA XUMUYECKas
TEXHOJIOTHS.

B muiane ycwiieHHs METOJOJIOTMYECKON HAIpaBIECHHOCTH COJEPKAHMS
y4eOHOro MaTepuana U B ONpPEJIEICHUM IOCIEI0BATEIbHOCTH €r0 H3Y4YEeHHS
YUHUTBIBAKOTCS 3aKOHOMEPHOCTH XMMUYECKOTO ITO3HAHHUSA

1) B xumum uccinenyercs cHayaia CBs3b CBOMCTB BEIIECTB C MX COCTABOM,
a YK IIOTOM M3Yy4aeTcsl UX 3aBUCHUMOCTb OT CTPOCHHUS.

2) Ilo3HaHme B XMMHH HAET OT NPEIMETHOIO PaCCMOTPEHUS BEIIECTB U
SBJICHUM B UX CTAaTUKE K U3YUYECHUIO AUHAMHUKH IIPOLIECCOB, OT IPEICTABICHUN O
JUCKPETHOCTH BEIIECTB M IIPOLIECCOB K IIPEACTABICHUIO O EIUHCTBE
JVCKPETHOCTH U HEIPEPBIBHOCTH.

3) B no3HaHMM BHayaje HCIHOJIB3YIOT OJHOCTOPOHHUE W HAIJIAIHBIE
MOJIEJIM BEIIECTB M IPOLECCOB, 3aTeM aOCTPaKTHble U Pa3HOCTOPOHHHE,
NOCTENEHHO YCIIOKHSETCS MPOLECC MOJEIUPOBAHUS BEIIECTB, SBICHUN U
IIPOLIECCOB.

Jlist mporiecca XMMUYECKOT0 IIO3HAHMS XapaKTEPHO:
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- W3yYeHUE WHIUBUIYAJbHOCTH XHUMHUYECKUX OOBEKTOB, KOTOpas
IPOSIBIISIETCS Yepe3 KaueCTBEHHbIE OCOOCHHOCTH UX CBOWCTB M MPEBPAICHUI;



- OTpaX€HUWE HEOIPAHWYEHHOM W3MEHUYMBOCTH BEIIECTB, YTO CTajo
OJIHUM M3 METOJOJOTHUYECKUX IPUHIUIIOB U3yYEHUS XUMUH;

- TO3HAaHHWE BHYTPEHHEH AaKTMBHOCTU M PEAKUMOHHOM CIIOCOOHOCTH
BEILECTB, OOBSICHEHHME UX HAa OCHOBE CTPYKTYPHOW, SHEPreTUYECKOW U
KUHETUYECKOU TEOPHUIA;

- pacKpbITHE B3aUMOCBSI3HU CBOWCTB BELIECTB, UX COCTABA U CTPOCHMUS;

- Ka4eCTBEHHOE U KOJUYECTBEHHOE ONMCAaHUE XUMUUYECKHX OOBEKTOB B
UX €AUHCTBE KaK OTPAKEHHUE 3TOW B3aNMOCBS3H;

- UW3y4YCHHE KAayECTBEHHBIX CKA4yKOB, IPOUCXOIAIIUX IO

BIIMSIHUEM KOJINYECTBEHHBIX U3MEHEHUN;
- PAacCMOTPEHHE JHCKPETHOCTH U HENPEPBIBHOCTH B
OpraHu3alyy BEIIECTB, B X B3aUMOACUCTBUSAX;

- u3ydeHue QYHKIMI BEIIECTB U YaCTHUI] KaK CIEICTBUN UX
CTPYKTYPHOU OpraHu3alny;

- TECHOE YyBA3BIBAHWME HAy4YHOIO IIO3HAHHWA C IPAKTUKOU,

HOUCK PAllMOHAJIBHBIX CUHTE30B U CIIOCOOOB YIIPABJICHUS UMHU.

HoBuszna nporpamMmmsl

[TporpamMmMoii mpeaycMOTpEHBl HOBBIE METOIUKH TPENOJaBaHUs, B TOM
qyuciae — cMmemanHoe (rubpuaHoe) oOydeHHe; OOydeHHE C HCIOIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJOTHH.

B mporpamMme npeaycMOoTpeHO 3HAUYUTEIBHOE YBEINUECHUE aKTUBHBIX (POopM
paboThl, HamMpaBIEHHBIX HE TOJIBKO HA BOBICUCHHE YYAIIUXCS B HAyYHO-
UCCIIEIOBATENBCKYIO IEITETLHOCTh U 00ecredeHre TOHUMAaHUsI MU XUMHYECKUX
OCHOB OKpY)KalOIIEro MHpa, HO M Ha MNPUOOPETEHHWE HAaBBIKOB, YMEHHU
CaMOCTOATENILHO HCKaTh HOBYIO WH(MOPMAIUIO M Pa3IUYHBIC MYTH PEIICHUS
XUMHUYECKUX 33]1a4 PA3HOTO YPOBHS CIIOKHOCTH.

JlanHasi mporpamMma HCTOJb3yeT CHCTEMY B3aMMOCBS3aHHBIX 3aHSATHUH,
BBICTPOCHHBIX B JIOTHYECKOW TIOCIEIOBATCIIBHOCTA W HAIpaBJICHHBIX Ha
aKTHBH3AIIMIO TTO3HABATEIILHON Chephbl 00yJarOIIMXCS MTOCPEICTBOM IPUMEHEHUS
Pa3HOOOpAa3HBIX MEAArOTHYECKUX TEXHOJIOTHH B GopM pabOThl, HHTETPUPYIOIINX
pa3HbBIC BUJIBI IEITCILHOCTH.

[Ipu peanuzanuu TporpaMmbl UCIOJIB3YETCS TEXHOJIOTUS KPYIMTHOOIOUYHON
nomaud WHGOpPMAIMM M TOTPYXKEHUS B TpeAMET (0YHO) C MOCIEAYIOIIeH
CaMOCTOATENLHOM MPOPaOOTKON OCHOBHBIX BOITPOCOB XUMUU ITyTEM BITIOJIHEHHUS
KOHTPOJIbHBIX Pa00T, TECTOB, OTBETOB HA MIPAKTUYECKUE BOIIPOCHI.

YpoBeHb 0CBOEHMS IPOTrPAMMBI — yTTyOJICHHBIN.

IIporpamMma npenmnosiaraeT U3y4eHue mpeaMera Ha yriyOJ€HHOM ypOBHE,
IIOATOTOBKY IIKOJIBHUKOB K BBICOKOPEUTUHIOBBIM OJIMMIIAA1aM U IIPEIHA3HAYECHA
Ul ONAPEHHBIX YYalllUXCsA, IMPOSBIAIOINIMX IIOBBIIICHHBIM HHTEPEC K
€CTECTBO3HAHHUIO.

1.5. O0beM 1 CPOK OCBOCHHMS IPOTPAMMBI



O6neM nporpaMmbl — 136 yacos.

[Iporpamma mpeactaBiasieT cOOOW COBOKYMHOCTh UYETBHIPEX JIOTMYECKU
3aBEpUICHHBIX KYpCOB, KOTOpBIE pEIIalT 3aJadd (HOpPMHUPOBAHMS HAYYHOTO
MUPOBO33pEHUsT 00yUYaIOIIUXCS.

Cpok peanuzanuu nporpammsel — 4 roja:
1 rox 0O6yuenusi: 34 daca B rox;
2 rox oOyuenus: 34 4aca B TOf;
3 rox oOyueHwusi: 34 Jaca B rox;
4 ron oOyuenus: 34 yaca B TOJI.

1.6. Ilesin u 3a1a4M NPOrpaMMblI

Heanb nporpamMMsel — MOATOTOBKA OJAPEHHBIX HIKOJIBHUKOB K OJUMITAA]IE
0 XUMHUH, PAa3BUTHE UX HHTEIJIEKTYyalbHBIX, MMO3HABATEIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH, MOBBIIIEHUE OOUIEKYJIHTYPHOTO U 00pa30BaTEIBLHOTO YPOBHEH.

3ajaum nporpaMmel

OO6yuarorue:

- o0ecreuyeHHe BBICOKOTO YpPOBHS 3HAHMHM YyYalllUXCs, ITOHUMAaHHS
CYIIHOCTH XHUMHUUYECKUX SBJICHUH M 3aKOHOB, B3aUMOCBS3U TEOPUH U
DKCIIEPUMEHTA;

- OBJIaJIEHHE METOJaMH  MCCIEAOBaHMUS XMMHYECKHX CHCTEM H
dbopMupoBaHUE yMEHUM periaTh XUMHYECKHE 3aJa4d IOBBIIIEHHOTO YpPOBHS
CJIO’)KHOCTH Ha OCHOBE TJTyOOKHX 3HaHUI U 3aKOHOMEPHOCTEH;

- pacumidpeHde U yrIyOJeHHWe TMPEeJCTaBICHUH O  BO3MOXKHOCTAX
XUMUYECKOTO MUPOBO33PEHUS MPU OTIMCAHUN XUMUYECKHX SBJICHUH U MPOIIECCOB
OKpY>KaloIlero Mupa;

- (opMupoBaHHE YMEHHU MPEACTaBIATh UHPOPMAIUIO B BUJIE TaOJUII,
rpauKOB, CXEM, HCTOIB3YS MPU ATOM KOMIBIOTEPHBIE MPOTPAMMEBI U CPEICTBA
cetu MHTEpHET.

1) Pa3zBuBaromue:

- (GopMHpOBaHHE MPEACTABICHUN O HAyYHOH KapTHHE MHpa KaK YacTh
00IIeYeI0BeUECKON KYIbTYPhI, O 3HAYMMOCTH XUMUHU B Pa3BUTUU ITHBHIIN3AIAN
¥ COBPEMEHHOTO OOIIECTBA;

- pa3BUTHE MPEACTABICHUN O XWUMHU KakK (popMe ONHUCaHWsI M METOJIe
MO3HAHUS OKPYIKAOIIETO MUPA;

- (dopmupoBaHHe OOMMX CIOCOOOB HHTEIUICKTyaJIbHOU NEATEITHLHOCTH,
SIBIISFOIIUXCSI OCHOBOW TO3HABATENBHON KYyJBTYphI, 3HAUUMOU IJIST pa3InIHBIX
chep 4eToBEUECKOM NESITEIIEHOCTH;

- pPa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPHUMEHTY.



2) BocnurarenbHsble:

- (dopMupoBaHue ONPEEIEHHOTO MHUPOBO33pPEHU,
MPOTUBOACHCTBYIOIIETO TEPPOPUIMY U AKCTPEMHU3MY, CBA3AHHOIO C YCTOSIMU U
00bIYasiMU, HAITMOHAJIBHBIMU U KYJBTYPHBIMHU TPAJIULUSIMHU, UCTOPUEN pETrHoHa,
MEKHALIMOHAIBHON Y MEXPEIUTHO3HON TOJIEPAHTHOCTHIO;

- BOCIIUTAHWE KAuyeCTB JIMYHOCTH, OOECMEYMBAIOMIUX COIMHUATBHYIO
MOOMJIBHOCTb, CHOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS;

- (opMupoBaHHE KAYECTB MBIILJICHUS, HEOOXOAUMBIX JIs aJanTaluu B
COBPEMEHHOM MH()OPMAILIMOHHOM OOILIECTBE;

- BOCMUTaHHWE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB
OpUPOABl M  HUCIOJIb30BAaHUS JIOCTHMOKEHUMM XUMUM Ha Ojaro pa3BUTHUSA
YeJIOBEUECKOM IMBUIU3AIMK;, HEOOXOJUMOCTH COTPYJIHUYECTBA B IIpoliecce
COBMECTHOTO BBINIOJIHEHUSI 3a/1ady, YBAXXUTEJIbHOIO OTHOIIEHUS K MHEHUIO
OMIOHEHTa MpH O0OCYXIEeHUU TMPOoOJIEM EeCTECTBEHHOHAYUYHOTO COACPKAHMS,
FOTOBHOCTM K MOPAJBHO-3TUYECKOW OLIEHKE MCIOJIb30BAHUS  HAYYHBIX
JOCTUKEHNI, YyBCTBA OTBETCTBEHHOCTH 32 3aIlIUTy OKPYKAIOUIEH CPEbI.

1.7. IlianupyemMble pe3yJIbTaThl 0CBOCHHS MPOrPaMMBbI

1. IIpenmeTHBIE PE3YNBTATHI:
- 3HaHHWE HEOPTaHWYECKON, OPraHUIECKON XUMHH Ha YTIIyOJICHHOM YPOBHE;
- BIIQJICHUE OCHOBaMHU OOIIeH 1 (HU3NIECKON XUMUH;
- BIQJICHUE TEXHOJOTHUSMU ¥ METOAUKAMHU PEIICHHUS
OJIMMITHA/IHBIX 3aJJaHUM Pa3JIMYHOTO YPOBHSI;
- 3HAHWE XUMHUU DJIEMEHTOB Ha YTIIyOJICHHOM YPOBHE.

2. MeranpenMeTHbIE PE3YIbTATHIL:

- OBJIaJICHUE HABBIKAMHU CAMOCTOSITEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUMH,
OpraHu3alMi Y4eOHOW JEeATEeTbHOCTH, IOCTAHOBKM IIeJiel, IJIaHUPOBAHMS,
CAMOKOHTPOJISI M OLEHKM pEe3yJbTaTOB CBOEW JEATEIbHOCTH, YMEHUSMH
MPEABUJIETh BO3MOXHBIE PE3yJIbTaThl CBOMX JICHUCTBUI;

- YMEHUE CAMOCTOSTENIBHO TUIAHUPOBATh IYTHU JOCTHKEHUS LIEJICH, B TOM
4uCJie AIbTePHATUBHBIE, OCO3HAHHO BBIOMpATh HanboJiee 3(PEeKTUBHBIE CITIOCOOBI
perieHus yueOHBIX U TT03HABATEIBLHBIX 33/1a4;

- YMEHUE COOTHOCHTh CBOM AEHCTBUSl C IUIAHUPYEMBIMHU DPE3YJIbTAaTaMH,
OCYILUECTBJISATh KOHTPOJIb CBOEM JIE€SATENBHOCTH B IMPOILECCE JOCTHKEHUS
pe3ylbTaTa, OnpeAesiaTh clocoObl JEHCTBUI B paMKaX MPEI0KEHHBIX YCIOBHIMA
U TpeOOBaHUM, KOPPEKTHUPOBATH CBOM JICMCTBUSL B COOTBETCTBUHM C
M3MEHAIOIICHCS CUTYaIUEH;

- IOHUMAaHKE Pa3TUYUI MEXKy UCXOJIHBIMU (paKTaMU U TUIIOTE3AMHU ISl UX
00BACHEHHMSI, TEOPETUUECKUMHU MOJICTISIMU M peajbHbIMU 00BbEKTaMU, OBJIAICHUE
YHUBEPCATbHBIMU YUYEOHBIMU ACHCTBUSIMU HA IPUMEPAX TUNOTE3 ISl 00BICHEHHUS
W3BECTHBIX (D)aKTOB U DKCIIEPUMEHTAIHLHON TPOBEPKH BBIJBUTAEMBIX THIIOTE3,
pa3pabOTKN TEOPETUIECKUX MOJIEIICH MPOIECCOB WM SBICHHIM;



- opMUpoOBaHUE YMEHUN BOCIIPUHUMATD, IepepadaThIBaTh U MPEAbIBIATH
uH(OpMAIUIO B CIIOBECHOM, 00pa3HOM, CUMBOJIMUECKON (popMax, aHAIM3UPOBATH
U 1mepepadaThiBaTh MOJYyYEHHYI0 HMH(OpPMAIMIO B  COOTBETCTBUU  C
MOCTaBJICHHBIMU 33]Ja4aMU;

- IPUOOPETEHHE OIbITa CAMOCTOSITENILHOTO IOMCKA, aHalu3a M OTOOpa
uHOpMaIMU C  WCIOJb30BAaHUEM  PA3IMYHBIX HCTOYHUKOB, U  HOBBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH JJIS PEIICHHS TI03HABATEIBHBIX 33]1a4;

- YMEHHUE OIpEAeATh MOHSATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIUBATH
aHaJIOTUH, KJIACCU(UIMPOBATh, CAMOCTOSITEIIbHO BHIOMpATh OCHOBAaHUS U
KpUTEPHUH JJIs KIacCU(PUKALIMU, YCTAHABIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTHb  JIOTMYECKOE  pacCyXJICHHE, YMO3aKIIO4YeHHe  (MHAYKTHBHOE,
JEeTyKTUBHOE U TI0 aHAJIOTUH) U JieNaTh BBIBO/IbI;

- pa3BUTUE MOHOJIOTMYECKON M UAJOTMYECKON peyu, YMEHHUS BbIpaXaThb
CBOM MBICIH M CIIOCOOHOCTH BBICIYIIMBATh COOECEIHNKA, TOHUMATh €r0 TOUKY
3peHusl, MPU3HABATH MPABO JPYroro YeJoBeKa Ha MHOE MHEHUE;

- OCBOEHHE MPUEMOB JIEUCTBUI B HECTAHIAPTHBIX CUTYallUAX, OBJIAJICHHUE
IBPUCTUYECKUMHU METOJAMH PEIICHUS TPOOIIEM;

- popMupoBaHuEe YMEHHUI pabOTaTh B TPYMIE C BHIIOJHEHUEM Pa3IUYHBIX
COIIMAJIbHBIX POJIEH, MPEJICTABISATh U OTCTAUBATh CBOM B3IJISABI M YOEXKIICHUS,
BECTU JIHMCKYCCHIO, HAaXOIUTh OOIIee pelIieHHe U paspeniatb KOH(MIUKTHI Ha
OCHOBE COIJIaCOBaHMS TMO3WMIMH W y4y€ra MHTEpecoB; (HOPMYIHPOBATH,
apryMEHTUpPOBATh U OTCTAaUBaTh CBOE MHEHUE.

3. JInuyHOCTHBIE PE3YNbTATHI:

- c(pOpPMUPOBAHHOCTH TTO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN yJaIIuXcs;

- yOXKIEHHOCTh B BO3MOYKHOCTH TTO3HAHUS TIPUPOJIbI, B HEOOXOAUMOCTH
Pa3yMHOI0 UCIOJIb30BAHUS TOCTHKEHNN HAYKU U TEXHOJOTUM JUISl JaIbHENIIETO
pPa3BUTHS YEJIOBEYECKOTO OOIECTBa, YBaXKEHHWE K TBOPIIAM HAyKH M TEXHUKH,
OTHOIIICHHE K (DU3UKE KaK AJIEMEHTY OOIIeCTBEHHON KYJIbTYPHI,

- CAMOCTOSITEIFHOCTh B MPUOOPETEHNN HOBBIX 3HAHWNA W TIPAKTUYECKUX
YMEHUM;

-TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IIyTH B COOTBETCTBUU C
COOCTBEHHBIMH MHTEPECAMU U BO3MOXKHOCTSIMH;

- MOTHBalLMs 00pa30BaTEIbHON JAESITEILHOCTH IIKOJIBHUKOB HAa OCHOBE
JUYHOCTHO OPUEHTUPOBAHHOTO MOIXO0/A;

- opMUpPOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH, OOYYaIOIIUXCS K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMA K OOYYEHHUIO W TO3HAHWIO, OCO3HAHHOMY BBIOOPY U TIOCTPOCHHIO
JaJbHEUIIEeH NHANBUYAIbHOU TPAEKTOPUH;

- opMUpOBaHKE IIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd ¢ OOIIECTBEHHOW TMPAKTUKH,
YUYUTBHIBAIOIIETO COLIMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, TyXOBHOE MHOIroo0Opasue
COBPEMEHHOT'0 MHUPA;



- hopMUpOBaHUE KOMMYHHKATHBHONH KOMIICTCGHTHOCTH B OOLICHHU H
COTPYAHHUYECTBE CO CBEPCTHUKAMH B IpoIiecce 00pa3oBaTeIbHOM, OOIECTBCHHO
NOJIC3HOW,  y4eOHO-MCCIICI0BATEIILCKOM, TBOPYECKOW W JPYTUX  BHJIOB
JIeSITEIbHOCTH;

- popMupoBaHUE IIEHHOCTH 370POBOTO M 0€30MacHOr0 00pasza >KHU3HHU;
YCBOCHHUE MPABUJI WHANBUIYATHHOTO M KOJJICKTUBHOTO 0€3011aCHOTO TIOBEICHUS
B UPE3BbIUANHBIX CUTYAIUSIX, YIPOXKAIOIIMX JKU3HU U 3I0POBBIO JIFOJICH.

2. OpraHu3anMoOHHO-IIeJATOTHYeCKHe yCJI0BHA
peajn3aluuy NpPorpaMmmbl

2.1. SI3pIk peasu3anum NPOrPpaMmbl

Peanuzanus JTOTIOJTHUTEIIHLHOU 00111e00pa3oBaTeIbHOM
oO1iepa3BuBaroliell mporpammbl «OnuMIUagHas XUMHUS» OCYILECTBISIETCS Ha
rocyJ1apCTBEHHOM si3blke Poccuiickoit @eaepaiuu (Ha pyCCKOM SI3BIKE).

2.2. ®opMma 00yUeHHUSsI: OUHAs.

2.3. Oco0eHHOCTH peau3auuy NPOrpamMmmbl

[Iporpamma peanusyercs 1o MoayiabHOMY HpuHuuiy. OOpa3oBarenbHas
mporpaMma OpPHUEHTHPOBAHA HA YIIyOJNEHHYIO MOATOTOBKY B OOJACTH XWMUHU
BBICOKOMOTHBUPOBAHHBIX TAJIAHTIUBBIX 00YUYaIOIINXCSI.

[IporpamMon TpenyCMOTpEHAa CHUCTEMa B3aMMOCBSI3aHHBIX 3aHATHUM,
BBICTPOEHHBIX B JIOTHYECKOM IMOCIENOBATEIbHOCTH M HAIPABJICHHBIX Ha
aKTUBHU3AIMIO MIO3HABATEIHHOUN Chephl 00yJarOIuXCs.

[Ipu peanuzanuu nporpaMMbl HCIOJIb3YETCS TEXHOJIOT U KPYITHOOIOYHOM
noJlayl UH(pOpMaIIHH.

Bonbias yacte BpeMEHH OTBOAMUTCS. HA PEUICHUE 3a]1a4 MOBBIIIEHHOTO U
BBICOKOT'O YPOBHS CJIOKHOCTH.

[IporpamMmoii  OpeayCMOTPEHO  NPOBEICHUE  IPAKTUYECKUX U
7a00paTOpHBIX pabOT MO HW3y4aeMbIM TE€MaM M 3HAKOMCTBO C OCHOBaMHU
IIPOEKTHOM JEATEIBHOCTH.

OO6pa3zoBarenbHas MporpaMma BKJIIOYAET B c€0sl JICKIIUH, PAKTUKYMBI 110
PEIICHUIO0 XUMUYECKUX 3aj1a4, TaOopaTOpHbIe pabOThl 1 00pa0OTKY MOTYyUECHHBIX
JTAHHBIX, BBITIOJIHEHUE KOHTPOJIbHBIX U TECTOBBIX 3aJIaHHI.

Cucrema OLICHKM 3HAHUM yYallMuXCs OCYUIECTBIISIETCS 110 MEXTyHApOAHON
IIKaJe.

VYyacTue NIKOJBHUKOB B TPOTpamMMe OCYIIECTBISIETCS Ha OIOHKETHON
OCHOBE.

2.4. YcaoBust HaOopa v (pOPMUPOBAHUSA I'PYIIII

Jlns yuyactus B TporpaMme mpuriamarorcs oOyuwarommecs 8-11-x
KJIACCOB.
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Jlnst yaactusi B oOpa3oBaTeabHOM MporpaMmme MKOJIbHUKaM He00X0IUMO:

- IOAaTh 3asBKy Ha opunmanbHoM caiite Llentpa «Cupuycy,

- MPOWTH BCTYNUTEIbHBIC UCTIBITAHUSI.

OO0yueHue o mporpamme pasJieisieTcs Ha IBE CTYTCHU:

1 cTtynens — 8 Kinaccol;

2 crynenb — 9-11 kmacchl.

Ha 1-10 cryneHp oOydeHHs] 3a4UCISIOTCS y4Yallluecs, OKOHYMBIIHME B
TEKyIlIeM yueOHOM roay 7 Kiacc, mojaBlIne 3asBKy Ha caite LlenTpa u ycneniHo
IPOLIEAIINE KOHKYPCHBIN 0TOOp.

Ha 2-10 cryneHp 0OydeHHsI 3a4UCISIOTCS y4Yallluecs, OKOHYMBIIHE B
TeKyIIeM yueOHOM rofy 8 Kiacc, moJaBIIe 3asBKy Ha caiite LleHTpa u ycnemHo
IpouIeIe KOHKYPCHBINH 0TOOp.

KoHKypcHBII 0TOOp MPOBOAMUTCS CpPEIU YYACTHUKOB BCTYMUTEIbHBIX
ucnbiTanuii, HaOpaBmime He MeHee S50 % 3a BBIMOJIHEHHE BCTYMHUTEIHHOIO
3aJaHMS.

[lo OKOHYaHMM W3YYEHHs] COOTBETCTBYIOIETO MOIYJIS, Yydallhecs
JIOMYCKAIOTCA K MPOXO0KICHUIO CIEAYIONIET0 MOJIYJIS 10 UTOTOBBIM pe3yJibTaTam
oOydeHust 1 MOPTHOIMO JTUYHBIX TOCTHKCHHM.

VYcnoBusi KOHKYpCHOTO OTOOpa TapaHTUPYIOT COONIOZICHUE TMpaB
y4amuxcss B OOJACTH JOMOJHUTEIBHOTO o0O0Opa3oBaHus U 00€CIEeUHBAIOT
3aunciieHue Hauboliee CHOCOOHBIX U TOJTOTOBIEHHBIX OOyYarommxcs K
OCBOEHHUIO TPOTPaMMBI.

YcnoBusi  GopMupoBaHUST TPymOm:  OAHOBO3PACTHBIE —  TPYIMIBI
dopMupyroTcs W3 y4amuxcs OgHOro Kiacca. JlomyckaeTcss  ydacTue
oOydaromuxcsi 0ojiee MIaIIIMX KJIACCOB, YCIEIIHOTO MPOIICAIINX KOHKYPCHBIE
UCIIBITAHUSI 32 KJIaCC O0yUEeHMUSI.

2.5. ®opMbI OpraHu3aNuM ¥ NPOBeeHUE 3AHATHH

@opMbl OPraHM3aNMHU 3aAHATHII: ayIUTOPHBIE (110 HEMOCPEICTBEHHBIM
PYKOBOJACTBOM TMpemnojaBareist). Takke MpeaycCMOTpeHa CaMOCTOSITeNIbHas
paborta oOywarommxcsi (3a paMKaMud y4eOHOro IiaHa) TPH TOJATOTOBKE K
OJIMMITHUA/IAM U KOHKYpCaM.

®opmbl TIPOBEACHHS 3aHIATHHA: KOMOWHHPOBAHHBIC, TEOPETUUYECCKUE,
IpaKkTHYeCKHe, JadopaTOpHBIE, CAMOCTOSITENIbHBIE, KOHTPOJbHBIC, 3alIUTa
IIPOCKTOB.

dopmbl OpraHu3alny e TETHbHOCTH 00yYarOIIMXCS:

@pornmanvraa: paboTa meaarora CO BCEMHU YUYalIUMHCS OJHOBPEMEHHO
(6ecena, mokas, 0OBSICHEHHE U T.I1.);
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2pynnosasi: OpraHu3anus padoThl (COBMECTHBIC JICHCTBUS,
oOIeHre, B3anMOIIOMOIIh) B MajbIX TpyImax, B
T.4. B Mapax,Ijis BBITIOJTHEHUS OTTPEICIICHHBIX
3aJ1a4; 3aJIaHre BBITIOJIHIACTCS TAKUM 00pa3oM, YTOOBI ObLT BUJICH BKJIAJl KAXKIOTO
ydarerocst (rpyIiibl MOTYT BBITOJIHATH OJTMHAKOBBIC WJIM pa3HbIC 3a/IaHMUS,
COCTaB IPYIIIIBI MOKET MEHSATHCS B 3aBUCUMOCTH OT IIEJIH JIEATETHLHOCTH);
KOJLIeKMUGHAsl: OPTaHU3aIs TPOOIEMHO-TTOMCKOBOTO MM TBOPYECKOTO

B3aMMOJICHCTBUS ~ MEXIYy BCEMH  JCTbMH  OJHOBPEMEHHO

(peneTuIys, MOCTAaHOBOYHAS pab0oTa, KOHIIEPT, CO3/IaHHE
KOJUICKTUBHOTO TIAaHHO | T.I1.);

UHOUBUOYANbHAA: OPTaHU3yeTCs IJisi paboThl ¢ 0CO00 OJIapEHHBIMU
JETHbMU, JJII KOPPEKIIUU MTPOOEIOB B 3HAHUIX U OTPAOOTKHU OT/ICIBHBIX HABBIKOB.

Pexxum 3ansTuii. [IporpamMmma peanusyercss B 04HOM (hopme OJuH pa3 B
Henemo 1o 1 ypoky. [IpogomkurensHocts 1 ypoka 40 MUHYT.

2.6. OCHOBHBIE METOABI peaJM3alH COAeP:KaHUs IPOrPaAMMBbI

PabGoTa B pamkax mporpamMmbl MpEANojaraeT MHTETPaluio CIEAYIOMIMX
METO/JIOB.

MeToa ABYMEPHOU IMAAKTUKHU

B kadecTBe OCHOBHOrO MeToAa OOYYEHHUS HCIIOJNb3YETCS METO]l
JBYMEpHOM AuAakTUKU. HeoOXOoIMMOCTh HCMOJB30BaHMUSI ATOTO METoAa
BO3HHMKAET B TOM ClIy4yae, KOrJa 3HaHWW, YMEHHUA M HABBIKOB OOyYarOIIMXCA,
IIOJIYYEHHBIX Ha ypOKax B IIKOJIE, HE IOCTATOYHO AJIsI OCBOEHHUSI JONOJIHUTEIIBHON
nporpammbl. CyTh METOJa IBYMEPHOUW JUAAKTUKH 3aKIIOYAETCS B TOM, YTOOBI B
3aBUCHUMOCTH OT YPOBHS MOATOTOBKHU JI€TEW, OpraHU30BaTh pPE3yIbTATUBHBIN
y4eOHbIi mporiecc. CHCTEeMHOE MCIOIb30BAHUE METOJIa IBYMEPHOUW JUIAKTUKH
CIOCOOCTBYET YCBOCHHUIO CIIOKHOTO MaTepHuaia C OMEpPEKEHUEM Ha HECKOJIBKO
JeT. DTO MPOUCXOIUT B PE3yJbTaTe CHUPATBHOTO MyOJUPOBAHUS JAHHBIX H
uH(hOpMaIUKU, PaCIIMPEHUS TOJIA TOHSITHN W 3HAHWW, MPUMEHEHUS] B Pa3HBIX
CUTYyallUsIX U PACCMOTPEHUS C Pa3HbIX TOYEK 3PECHUSL.

IIpoGyeMHBbIH MeTON

[Ipo6ieMHBII METOT BKJIFOYAET CIEKTP NPUEMOB, KOTOPHIE UCIIOJIB3YIOTCS
IJIS.  BBIMOJIHEHUS MHTEJUIEKTYalbHBIX 3aJla4, 3aJaHuil W YIPAKHEHUN C
HEOJIHO3HAYHBIMU ~ BapUaHTaMU  pa3pelieHus y4eOHbIX WM  peajbHBIX
MPOTUBOPEYHI B YCIIOBUAX HEIOCTaTKa Wi M30bITKa mHpopmaruu. OCHOBHAs
oOpasoBarenbHas IeJib MPOOJIEMHOTO METOJa 3aKJII0YaeTCs B OBJIAJICHUU
OoOyJaroNMMUCs aHATIMTUYECKUMH OTMepalusiMi  TaKUMH, Kak, Hampumep,
CpaBHEHHUE, COOOIIEHHE, BBIBOABI, 3a CYET AaKTUBHOM MBICIUTEIHHON
NEATEeIPHOCTH B TPOLIECCe  PEHIeHHS  Pa3HOOOpa3HbIX  MPOJAYKTHBHO-
MO3HABATENbHBIX 3a/a4. Bcee 3amanus 0a3upyroTcs Ha MMEIOIIUXCS 3HAHUSIX U



12

YMEHUSX, OJHAKO MPEeIyCMAaTPUBAIOT CAMOCTOSITENILHBINA MMOMCK HOBBIX 3HAHWH,
CBeZICHUM U (PaKTOB, KOTOpblE MOTPEOYIOTCA AN peUIeHHs MPOOJIEMHOM
3agaud. B pesynbrare
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OCO3HAaHHME HEJOCTATOYHOCTH COOCTBEHHBIX 3HAHUM MOTHUBHpPYET peOCHKa Ha
IIOMCK HOBBIX 3HAHUM, & 3TO OJIHO U3 BAXKHEUIINUX YCIOBUM TBOPUYECKOIO rOCTA U

pa3BUTHSL.
Cnenyer o0OpaTuTh BHHMaHHME Ha CaMO€ BaXXHOE JIOCTOMHCTBO
npoOJIEeMHOTO MeToJa OOy4YeHHs — 93TO OBJIAJIEHUE TEXHOJOTHEH MPUHATUS

pEIICHU B YCJIOBHSIX CHTyalldd HEOIPEACIICHHOCTH W/WIU HEOJHO3HAYHOCTH,
BJIEKYIIMX 3a COOOM pa3pabOTKy pa3WyHBIX BapUAHTOB PEIICHUS MPOOJIEMBI,
npeaycMaTpuBaronmx — aepuiut uHbOpMallUM W JIaHHBIX, (UHAHCOBBIC
OTpaHUYCHHMS, HEIOCTATKH PECYPCOB: CHIPhS, MAaTEPUATIOB U HHCTPYMECHTOB.

HccaenoBareabCKul METOq

Korma peur ummer 00 wuccineqoBaHWM, Yalie BCEro, BO3HHUKAET oOpa3s
YYEHOT0, KOTOPBIM MPOBOIUT pa3HbIC dKCHEPUMEHTHI, YTOOBI MIOTOM 3asBUTH O
HOBOM OTKPBITHH HWJIM M300peTeHuHr. IIIKONMbHUKM HE BIIAJCIOT B IOJHON Mepe
TEMU 3HAHUSMU, YMEHUSIMH M KOMIIETEHIIUSIMH, KOTOPBIE MO3BOJIAIOT CHENIATh
BBIJIAIONIEECS OTKPBITHE. B paMkax mporpaMMbl HcclieIoBaHUE OYIET CBA3aHO HE
C OTKDPBITHEM WJIH H300pPETEHHUEM 4YEro-T0 NPHHIMIHAIBHO HOBOTO, a C
MEPEOTKPBITHEM, TO €CTh C OTKPBITHEM HOBOTO i ceOsl. DTO TO3BOJIHT
IIKOJIBHUKY OBJAQJECTh METOJIaMHU TIPOBEJACHUS HWCCICIOBAHUSA, ITOCTAaHOBKU
HKCIIEPUMEHTOB, TUTAHUPOBAHUS CBOCH JEATEILHOCTH.

IIpakTnyeckni MeTOxX

B 0oCHOBY npakTHYecKOro MeToja MOJO0KEHO MO3TalHOe (POPMUPOBAHUE
3HAHWUM, YMEHHI, HABBIKOB M KOMIICTCHIMUA 3a CUET pealu3alldd MNPOECKTOB
IIPUKJIATHOM HAIIPABJIEHHOCTH, TBOPUYECKUX U IPAKTUYECKUX 3aIaHUM.

[IpakTH4ECKHI1 METOJ — 3TO HE IPOCTO OPraHU3aLMU TPAKTUIECKON YaCTH
3aHATHUA, & OBJAJEHNE KOTHUTHUBHOM COCTABJISIOIIEH 33 CYET CaMOCTOSITEIBHOIO
NpUOOpPETEHUs] 3HAHUM B COBOKYIHOCTH C METOJOM JBYMEPHOW TUAAKTUKH, a
TaKX€ NMPUMEHEHHs] B TOW WM MHOM CTENEHH APYTUX METOAOB M TEXHOJOTHU
oOy4eHwUs.
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YUYEBHbBIN IIJTAH
Ne HaumenoBanue momyss, KonrtakTHas pabora dopMbl
TEMBbI | y4eOHOTO Kypca oOyyJaroumxcsi ¢ KOHTpPOJIS /
penoaBaTeieM, 4acoB aTTeCcTallu1
Teopusa | IIpaktuka | Beero
1. 8 k1acc «OCHOBHBIE HUtorossiii
TIOHATHUS U 3aKOHBI KOHTPOJIb
XUMHMN»
2. 9 knacc «OCHOBBI 001IIEH HTrorossrii
XUMHHU. XUMHS DJIEMEHTOBY KOHTPOIIb
3. 10 kiacc «Opranuydeckas Hrorossiii
XUMHSD» KOHTPOJIb
4, 11 xnacc «CrnoxHbIE Htoroserit
BOIIPOCHI XUMUM KOHTPOJIb

HUroro:




KAJIEHIAPHBINA YYEBHBIN TPA®UK

HaumenoBanue Mmoayis, yueonoro | I'om oOyuenus | Jlaranavana | Jlata okonuanus | KoanuectBo | PexxuM 3aHsATHI
Kypca o0yueHHs oOyueHwus yUeOHBIX

4acoB
8 wiacc «OcHOBHbIE MOHATHS U | 1 rox 09.09.2023 26.05.2024 34 1 pa3 B Hexento no 1
3aKOHBI XUMUID» o0yueHwus YPOKY
9 kiacc «OCHOBBI 001IEH XUMHUU. | 2 TOJ 09.09.2023 26.05.2024 34 1 pa3 B Hexento no 1
XuUMHUs JIEMEHTOBY o0yueHwus YPOKY
10 knmacc «OcHOBBI 001IEN XUMUH. | 3 TOJ 09.09.2023 26.05.2024 34 1 pa3 B Hexento no 1
Opranuueckasi XuMus» o0yueHus YPOKY
11 xnmacc «CrnoxHele BoOmpocksl |4 roq 09.09.2023 26.05.2024 34 1 pa3 B Hexento no 1
XUMUN oOydeHus YPOKY
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«OCHOBHBIE ITOHATHUSA U 3AKOHbI XUMHUW»

7 Kjaacc

Kypc «OcHOBHBIE MOHATHS W 3aKOHBI XMMHW» MPEJHA3HAYEH I ydalluxcs 8
KJIACCOB.

[TporpamMma npegHazHadeHa /Ui ydalluxcs, KOTOPbIM HEOOXoAuMa yTiayOaeHHas
IIOArOTOBKAa K pa3IM4HBIM TypaM BCEPOCCHMCKOM oyMMnuaasl no xumuu. llpu
IIPOBEJICHUM 3AaHATUN aKLEHT JEJaeTCs Ha COBEPLICHCTBOBAHWE 3HAHUM, YMEHUHN B
pElIeHUN OJUMITMAIHBIX 3aJlady M0 XUMUHU, IPOOYKJIEHHUE W 3aKpelieHUe MHTepeca K
yIiyOJIEHHOMY HW3YYEHHUIO TMpEeaMeTa, pa3BUTHE TBOPUYECKUX CIOCOOHOCTEW. AKIEHT
JIeaeTcsl Ha MPaKTUKO-OPUEHTUPOBAHHBIN MOJIX0/1 U TPOOJIEMHOE 00yUeHHE.

B pesyabTtare ocBOeHHsI Y4eOHOro Kypca O0Yy4YAKOIIMICH [T0JIKEH:
3HATh:

- XapaKTepHble OCOOCHHOCTU DJIEMEHTOB pasziuuHbiX Tpynm [lepuonnueckoit
cuctemsl JI.1. Menneneena;

-0 XHMHH S-dJIEMEHTOB: HMX CIHEKTPaJbHBIX XapaKTEPUCTUKAX U (PUZHUKO-
XUMHYECKUX CBOMCTBAX COCIMHEHUH, a TAK)KE€ O HAXOXKICHUU X MUHEPAJIOB B MPUPOIC
(CuIBBUH, TAJTUT, OAPUT. U3BECTHSK U T.1I.);

- AJITOPUTMBI PCIICHUS THUIIOBLIX 3a1a4 U3 OJIMMIINA/, 4 TAKXKEC YMCTb HAXOJAUTb U
IMPUMCHATH UX IIPU PCIICHUUA KOM6I/IHI/IpOBaHHBIX 3aJa4d,

- THIIbI KPUCTATNIMYCCKHUX PEIICTOK U YMCTDh OIIPECACIIATh X IINIOTHOCTD.

yMeEThb:

- dHAJIM3UPOBATHb YCJIOBUA TCOPCTUUCCKUX 3a/ia4, YUUTHIBATH IIPU PCIICHUHA
I/IH(i)OpMaLII/I}O (0) (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTBAX TE€X WM MHBIX BCIICCTB,

- p€IaTh paCuYCTHBIC 3aga4r C UCIIOJIb30BAHUCM MOHSITUH «MaccoBas JOJIs»,
«KOHCTaHTa AUCCOHAIINN), «CKOPOCTH XUMHYECKOMN peakuum», «KKOHOCHTpAIU
BCHIICCTBA»,

- p€IIaTh 3a4a49M Ha IIPUTOTOBJIICHUC paCTBOPOB U CMeCeM ¢ MCOJIb30BaHUEM
Oosee KOHIOCHTPHUPOBAHHLIX PACTBOPOB MJIM KPUCTAIIOTHAPATOB,

-HaxOoJuTb pasHuULly MCKIAY 3apiaJ0oM, BaJICHTHOCTBIO W  CTCIICHBIO
OKHCJICHH, YMCHUC ONPCACIIATL UX AJIA PAa3JIMYHBIX YaCTHII,

- IIPOBOJUTH TCOpCTI/I‘ICCKI/Iﬁ pacdyeT Macc H 00BEMOB pe€arcHToOB OJIs1
IMPOBCACHUSA CUHTC30B 1 YMCHHUC OIIPCACIINTD BBIXO XUMHYECKOM pCaKuumn;

- IMMCAaThb YPAaBHCHHA I'MAPOJIM3a U OIIPCACIIATH 110 HEMY PCAKIIHIO CPEADBI.
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PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«OCHOBBI OBIIEN XUMWHW. XUMUSA SJJIEMEHTOB»

8 kiace

Kypc «OcHoBbl 0011e# XumMun. XUMUS 3JIEMEHTOBY MPETHA3HAYUEH IS yUalluXcsl
9 knacca.

B xypce cucremaTuzupyroTcsi 1 0000111aI0TCI XUMUYECKUE 3HAHUS, HEOOXOIUMbIC
JUISl TIOHUMaHUSI OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUN, MX CTPOEHUS U
CBOMCTB.

Kypc mno3Bossier oOydarommmcsi MOBTOPUTh CTENEHb OKUCIEHUS, OWHapHbIE
COCMHEHUS, TUMbl XUMUYECKOW CBSA3M, XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COCIUHEHHM, KPUCTAJUTMYECKHUE BEIIECTBA, YUCTHIE BEIIECTBA U CMECH.

B pe3yabTaTe 0cBOeHUSI y4e0HOT0 Kypca 00y4aronIuiicsi 10JI2KeH: 3HATD:

- CUMBOJIbI XUMUYECKUX 3JIEMEHTOB; OTHOCUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHbBIE
Macchl (pU3MYECKre U XUMUYECKHUE CBOMCTBA BOJIbI; PU3UUYECKHE U XUMUYECKHE CBOMCTBA
BEILIECTB, CBOMCTBA U MPUMEHEHUE TOPHBIX MOPO/I: TIMHBI, IECKA, U3BECTHIKA, MPaMOpa;
XUMUYECKUH COCTaB, CBOMCTBA U MPUMEHEHUE MUHEPAJIOB: KBapIla, KaIblMTa, MAarHETUTA
(MarHUTHOTO  JKEJIE3HSAKA), POJOHHUTA, CEPbI, 30J0Ta, MEIU; XapPaKTEPU30BAThH
KaueCTBEHHbIH W KOJIMYECTBEHHBIM COCTAaB MOJEKYJbl BELIECTB; OCHOBHBIE KJIAacChl
HEOPraHWYECKUX BEIIECTB U UX CBOWCTBA;

- OCHOBHBIE MTOHSATUS XUMUH, ONIPEICTICHHBIE COIEPKAHUEM;

- 3aKOHBI COXPaHEHUS MaCChl U SHEPTUH;

- IEPUOINYECKUAN 3aKOH;

- CBOMCTBA HEMETAIIJIOB U UX COCMHECHUM.

yMeTb:

- TMPOBOAWTH BBIYMCJICHUS, CBS3aHHBIE C BBIPAKCHUEM KOHIIEHTpAIUU
BECIIICCTB;

- HCIIOJIB30BAaTb HpI/IO6peTeHHLIe SHaHUA W yYMCHUSA B HpaKTquCKOﬁ
ACATCIBbHOCTHU U HOBCCHHCBHOﬁ KU3HU OJIA:

- 00BSCHEHUS] XUMUYECKUX SBJICHUH, MPOUCXOIALINX B IPUPOIE, OBITY U Ha
IIPOU3BOJCTBE;

- OmpeaciICHHUA BO3MOXXHOCTH IIPOTCKAHUSA XHMHYCCKUX HpCBpaH_ICHI/Iﬁ B
PAa3JINYHBIX YCIIOBHUAX U OOCHKHU UX HOCJ'ICI[CTBPIﬁ;

- 9KOJIOTMYECKHU IPaMOTHOTO MOBEJCHHUS B OKPYIKaIOIICH CpeJie;

- OIICHKH BIHUSHHS XUMHYECKOTO 3arps3HCHUS OKpYXKarolield cpeasl Ha
OpraHu3M 4YeJIOBEKa U JIPYTHE KHUBbIC OPraHU3MBbI;

- Oe3omacHOro oOOpalieHUus ¢ TOPYMMH W TOKCUYHBIMH BEIICCTBAMH,
1a60paTOPHBIM 000PYIOBAHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHLIEHTpaUMW B OBITY U Ha
IIPOU3BO/JICTBE;

- KPUTHUYECKOW  OLEHKHM JIOCTOBEPHOCTH  XMMHMYECKOHM  HMH(pOpMaIuH,



HOCTYHaIOI]_Ieﬁ N3 pasHbIX UCTOYHHUKOB.

TemaTnueckuii iian kypca «OcHoBbl 0011eil XMMUU. XMMHS 3JIEMEHTOB)
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No HaunmenoBanue motyns, KonrakTHas pabota dopmbl
TEMBI y4eOHOro Kypca 00yUaroIIMXCs C KOHTPOJIS /
IIPENoaaBaTeieM, 4acoB aTTecTaluu
Teopus | [Ipaktu | Bcero
Ka
1. | [IpaBuiia TEXHUKH 1 1 | pponTaANTEHBIIHI
6e3omacHocTH. Beaenue. onpoc
2. Jlexuust Nel «OcHOBHBIE 3 3
MTOHSITUS ¥ 3aKOHBD)
3. | Jlekuus Ne 2 «OcCHOBBI 3 3
oO01Ie XUMUM»
4. | [IP3-1 «Xumuyeckue 2 2 | bpoHTATBHBIN
MIPEBPAIICHHS BEIIIECTBY onpoc

L | TIP3-2 «PacTBOpBI» 2 2 | bpoHTATBHBIN

oInpoc

2. | TTIP3-3 «3aKOHOMEPHOCTH 3 2 5| dbpoHTAIBHBIN
IPOTEKaHUSI XUMUYECKUX onpoc
pEAKLINI»

3. | JIabopaTOpHBIN MPAKTUKYM 3 2 5| oTuer o
«Pemenue n1abopaTopHOt
AKCIIEPUMEHTAIILHBIX 3a/1au» pabote

4. | JIJabopaTopHbIi PAKTUKYM 2 2 | oTYeT 1o
«CBOMCTBA HEMETAJIJIOB U UX 71a00paTOpHOI
COCIIMHEHUI paboTe

>- | [IP3-3 «TurpoBanue, ero 2 2 | yCTHBIN
BUIBD» ornpoc

10. NTtorossiii TeCT. 2 2 | TecTUpOBaHUE
11. HTorosast KOHTpOJIbHAA 2 2 | KOHTPOJIbHAA
pabora. pabora
12. Amnanus Tecta u 2 1 3
KOHTPOJBHOM pabOTHI.
13. Htorosoe 3ansitue. 1 1 2
Hroro 15 19 34
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Copepxanue kypca «OCHOBBI 0011l XUMHUU. XUMHS 3JI€MEHTOB)

Tema 1. BemniecTBo n XumMuieckas peakius

Teopusi: ATOMBI, MOJIEKYJbl, BEIIECTBA. XHUMHUYECKHE pEAKUMU M UX
kinaccupukanuu. TeroBble 3((EKTbl XUMUYECKOM peakiuu. TepMOXUMHUYECKHE
ypaBHeHus. 3akoH ['ecca m ero cnenctBus. CKOPOCTh XMMHYECKON peaklUMH. 3aKOH
JNEUCTBYIOIIMX Macc. 3aKOH JIEMCTBYIOIIMUX MAacC. 3aBUCHUMOCTb CKOPOCTH PEaKLUUUA OT
TEMIIEpaTypbl. OHEPrus aKTUBAaUUMU. XUMHUYECKOE paBHOBECHE. XHUMHYECKOE
paBHoBecue. KoHcranta paBHoBecus. [Ipunuun Jle [larense. DaeKTpoJMTHYECKas
mucconmanus. Koncranta auccoumanmu. KucimoTHocth  cpenbl.  Bonopoasiii
nokasateib. lonHble ypaBHeHUs. [ naponn3. XuMudeckue MICTOYHUKY TOKA. DJIEKTPOIIU3.

Ilpaxmuxa: PacyeTsl 0 TEPMOXMMHUYECKUM ypPaBHEHUSIM. 3aJa4l HA PacTBOPHI:
KPUCTAJUIOTUAPATHI, OJEYM, PACTBOPUMOCTb, MOJIAPHASI KOHILIEHTpAIUs. DJIEKTPOJIH3.
3akon Papanes. 3amaun Ha 3aKOH ['ecca, craHmapTHas SHTAIbIUS peakiuu. Pabora B
XUMUUYECKoi Jsabopatopun. TexHuka O€30MacHOCTU. JKcrnepuMeHT. KauecTBeHHBbIE
pEeaKIMK Ha MOHBI U HEKOTOPbIE Ta3000pa3Hbie BemecTBa. OnpeneneHue cojel u ux cpe
PacTBOpPOB.

OcHogHnble MemoOobl U hopMbl peanu3ayuu CO0EpHCaAHUs NPOSPAMMbL:

HarJsiIHbIC: IPE3CHTAls, CJIOBECHBIE:

BUJICOJICKIIUS,

MIPAKTUYECKHE: PELIEHUE 3a1a4.

Cpeocmea ob6yuenus: IepCOHANbHBIA KOMITBIOTED C BBIXOJ0OM B UHTEPHET;
JEMOHCTPAIIMOHHBIE MAaTEPUAJIbI; 00YUaIOIINE U JEMOHCTPAIMOHHBIE (halIbI.

Dopma noosedenusi umo2o8: TeCTUPOBaAHUE

Tema 2. OCHOBBI KOJIMYECTBEHHOTO aHAIN3a

Teopus: Turpumerpuueckuil (0ObeMHbIN) aHamu3. OCHOBHbIE TOHATHS TUTpaHT.
Touka SKBHUBAJEHTHOCTU. AJMKBOTHas jois (anukBota). MuTepBanm mnepexona
uHaukatopa. KpuBas TuTpoBaHus. PeakTuBbI, MpUMEHSEMbIE B TUTPUMETPUUECKOM
aHanuze. OKHCIUTENbHO-BOCCTAHOBUTEIBLHOE THUTpoBaHue. llepmaHranaromerpusi.

HNonomerpus. HNonumerpust. bpomomeTtpus.

JuxpomatomeTpusi. KHCIIOTHO-OCHOBHOE TUTPOBAHUE.

IIpaxkmuka: CriocoObl BEIpa)KEHUS KOHIICHTPALIUA B TATPUMETPUUIECKOM aHAJIM3E.
[IpuroroBnenue pacTtBopa COJEHd HYXKHOM KOHLIEHTpauuu. Peaknuun
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OKHUCJIEHUSA-BOCCTAHOBJICHHS.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  TOTEHIIUAJIBI.
Ypasuenue Hepucera.
OcHosHble MemoObl U hopMbl peanuzayu COOEPHCAHUS NPOSPAMMbL:
HATrJSAIHBIC: IPE3CHTALNS, CJIOBECHBIE:
BUJICOJICKIUS,
MPAKTUYECKHUE: PEIICHUE 3a/1a4.

Cpedcmea 0b6yuenus: IEPCOHABHBIN KOMITBIOTEP C BBIXO/I0M B UHTEPHET;
JIEMOHCTPAIIMOHHBIE MaTepUAJIbl; 00yUaOIINUe U JEMOHCTPAIMOHHBIC (Dailibl.

Dopma nodgedenust umo208: TECTUPOBAHUE



METOJUYECKHNE MATEPUAJIbI

28

No | Ha3Banue paznena, | Popmbl yueOHOTO DopMbI, METOIBI, MarepruaiibHO-TEXHUYECKOE DopMbl
n/n TEMBI 3aHATUS pUEMBbI O0yUEHHUS. OCHalIEHUE, TUIAKTHKO- KOHTPOJIsI/
[lemarornueckue METOAUYECKUI MaTepua aTTecTalluu
TEXHOJIOTUU
1 | BemecTtBo u KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHble KOHCIEKTHI; TECTUPOBAHUE
XUMUYECKAS WJUTFOCTPATUBHBIM. 2) [Ipe3enTarumy;
peakuus YHacTUYHO-TIOMCKOBBIM. 3) Buneo ypoku;
4) TecTsl.
2 | OcHoBBI KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHbIe KOHCIIEKTHI; TECTUPOBAHUE
KOJINYECTBEHHOI'O WJUTIOCTPATUBHBIM. 2) [Ipe3enTarumy;
aHamM3a YacTUYHO-TOMCKOBBIH. 3) Buneo ypoku;
HccnenoBarenbckuil. 4) TecTsl.
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PABOYAS ITPOTPAMMA YUYEGBHOI'O KYPCA
«OPITAHUYECKASA XUMU»

9 KJjacc

Kypc «OcHoBbl o00mieit xumum. OpraHudeckas XUMHs TPETHA3HAYCH IS
yuamuxca 10 kmacca.

B xypce cuctremaTu3upyroTcs U 00001ar0TCS XUMUYECKUE 3HAHUS, HEOOXO0IUMbIC
JJ1s1 TOHMMAaHUSI OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUM, UX CTPOEHUS U CBOMCTB,
OCHOB 0OII[eil XUMHUHU.

Kypc no3Bossier 00y4aromumcs MOBTOPUTh CTPOSHUE aTOMa, CTEIIEHb OKUCIICHUS,
TUNBI XUMHYECKOM CBS3H.

B pesynbrare ocBoeHUs y4eOHOT0 Kypca 00ydaronuics JOJKEH:

3HATh:

— OCHOBHBIE TIOHSTHS OPraHMYECKONM XUMHH: OCHOBHBIC IOJIOXKEHHUS TEOPHH
xumuueckoro crpoenus A. M. byrtnepoBa. CrpoeHue OpraHMYeCKHX BEILECTB,
BAJICHTHOCTh, M30MEPHUS, TOMOJIOT, XUPAJIBHOCTh, ONTHYECKAsI U30MEPHsI, HOMEHKJIATypa
OpPraHUYECKUX BEIECTB, KJIaccu(UKALUs OPTaHUUYECKUX PEaKIHA.

— OCHOBHBIE CBOWCTBA OPraHUYECKHUX BEIIECTB: AJIKHAHOB, IMKJIOAIKAHOB, AJKEHOB,
JMEHOB, aJIKUHOB, apEHOB, CIUPTOB, (PEHONIOB, 3(PUPOB, KAPOHOBBIX KUCIIOT, CIOKHBIX
3pHUpPOB, YIIEBOJOB, KUPOB, aMHHOB, AMUHOKHCIOT, TENTHA0B, TeTEPOLUKINIECKUX
COECIMHEHUM.

- CyThb OCHOBOIIOJIATAIOUINX OIBITOB OPTaHWYECKOM XUMHUH: TMOJy4YEHHE BEILECTB,
KauyeCTBEHHbBIE PEAKIIH.

— BO3MOXXHOCTH MPUMEHEHHUS] OPTraHMYECKHX BEIIECTB: MCHOJb30BAaHUE IOJIMMEPOB U
APYyTUX MaTepHalioB B TEXHHUKE, IMOJIyueHHE COBPEMEHHBIX JIEKAPCTBEHHBIX CPEJICTB,
METO/IbI MPOPHUIAKTUKH U OOPHOBI C 3aTPSA3HEHNEM OKPYKAIOIIEeH Cpeibl;

VYuyarmuecs 10JKHBI YMETh:

— MpPaBHJIBHO OIIMCBIBATHL U OOBSICHATH OCHOBHBIC SBJICHHS MU IMPpONHECChI
OpFaHHqCCKOﬁ XUMUH, JaBaTb TOYHLIC OIIPEACIICHUS OCHOBHBIX MOHSTHH U 3aKOHOB,

— CTPOUTH (GOPMYJIbl OPraHUUYECKUX BEILIECTB U 3alUChIBATh YPABHEHUS PEAKIIHIA;

— peuiaTh 3aJa4u Ha BBIBOJ q)OpMy.HBI OpraHM4eCKOro B€IICCTBA 11O M3BCCTHBIM
MAaCCOBBIM J0JIAM, IIPOAYKTaM CropaHus U TA.

— OCYHICCTBJIATH LICTIOYKHU HpeBpaHICHI/Iﬁ OpraHUYCCKHUX BCIICCTB,

— Pp€iaTh 3aJa4u IIOBBIILICHHOI'O YPOBHS CJIOXHOCTHU IIO OpFaHH‘IGCKOﬁ XUMHUHN U
OJIMMITMAAHBIC 3aJa4H.



TemaTnueckuii iian kypca «OcHoBbl 0011eit xuMun. Oprannyeckas XuMHUsD)

No HaunmenoBanue motys, KonrakTHas pabota dopmbl
TEMBI y4eOHOro Kypca 00yUaroIIMXCs C KOHTpPOJIS /
MpernoJlaBaTesieM, 4acoB | arTecTaluu
Teopus | [Ipaktu | Bcero
Ka
1. | IIpaBunia TeXHUKH 1 1 | pponTATEHE
6e3onacHocTH. BBeneHue. 1 Oo1poc
2. | Jlexmst Nel 3 2 5
«Teopernueckue
MTOJIOKEHUS U OOTIHE
BOITPOCHI XHMHI
3. Jlexmust Ne 2 2 2 4
«YTIIEBOIOPOABDY
4. | I1P3-1 «Bpraucnenus mo 2 2 4 | dbpoHTATBHBI
YpaBHEHUSIM XUMUYECKUX 1 onpoc
pEAKLINI»
5. | Jlexmus «Cepo- u 3 3
a30TCOAEpPIKALIIE
OpPTaHWYECKUE COCTUHEHUSD)
6. [1P3-2 «Pemenue nemnovex 2 2 | dbpoHTaTBHBI
XAMUYECKUX MPEBPALLICHUIN 1 OIpocC
7. JIkimnsg « CHHTETHUECKUE 2 2 4 | ycTHBIHA
BBICOKOMOJICKYJISIPHBIE ornpoc
COEJIMHEHUS
8. [1P3-3 «Pemenue 2 3 5
KOMOMHHUPOBAHHBIX 33124
9. Hrtorosslii TECT. 1 1 | TectupoBanmn
e
L. | M'toroBast KOHTpOJIbHASI 2 2 | KOHTPOJIbHA
pabora. s paboTa
2. | AHanu3 TecTa u 1 1 2
KOHTPOJIbHOM pabOTHI.
12. Hrtorosoe 3ansiTue. 1 1
Hroro: 15 19 34

30



31

Conep:kanue kypca «OcHoBbI 0011eil xumMuu. Oprannyeckasi XuMus»

Tewma 1. OOmue MoI0XKEeHUsI OPTaHUIECKON XUMHH. Y TIIEBOTOPO/IBI.

Teopus: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX peakuuil. Tepmoxumusi.
TennoBoit ahdext peakiuu. TepmoanHamuka. OcHoBHbIE MOHSTHUS.
Tepmonunamuueckue mporecchl. DHTanbmus. 3akoH ['ecca. CBOOOIHAS M CBsI3aHHAS
sHeprus. TepMoIMHAMUYECKHE MOTEHINANbL. DHTPOIUS U €€ U3MEHEHHUS MPU Pa3TINYHbIX
nporeccax. XuMHUecKas KHHETUKa U KaTann3. CKOPOCTh peakluK. JHEPIUsl aKTUBALIUH.
I'omorennsi katamus. ['ereporenHsil karanu3. LlenmHble peaknun. XuMmMuudeckoe
paBHoBecue. [lpunuun Jle-Illatenbe. DneKTpoXuMuUsa. DIEKTPUUECKAS] MPOBOJUMOCTD
pacTBOPOB. ['albBaHUYECKNE SJIEMEHTHI.

Ilpakmuxa: @akrtopsl, Bausgroume Ha pasHoBecue. [Ipunuun Jle-llarense.
3aBUCUMOCTh KOHCTAHTBl PABHOBECUSI OT TemnepaTypbl. DakTopel, BIHSIOIIMAE Ha
CKOpOCTh. [Topsamok peakiuu.

OchosHble Memoobl U hopmbl peanusayuu COOePIHCAHU NPOSPAMMDBL.

HarJISIAHBIE: IPE3EHTALNS, CIIOBECHBIE:

BUJICOJICKLINA,

IIPAKTUYECKHUE: PEIICHUE 3a1aY.

Cpeocmea 00yuenus: IepCOHANBHBIN KOMITBIOTED C BHIXOJIOM B HHTEPHET;
JIEMOHCTPAIIMOHHBIE MaTePUAIbl; 00yYAIOIINE U IEMOHCTPAIIMOHHBIC (haliIbl.

Dopma noogedeHus UMo208: TECTUPOBAHUE

Tewma 2. OO1IMe MOTOKEHUS OPTAaHUIECKON XUMUU
Teopus: Ilpenmet opranndeckoid XumMun. OCOOCHHOCTH OpraHUYECKUX BEIIECTB.

3HaueHue opraHuyeckor xumuu. [IpuymHBl MHOrOOOpa3us OpPraHWYECKUX BEIIECTB.
'ubpuau3anus opOUTanell, ee THIBI JUIA OPraHWYECKUX COEIMHEHMI: Sp’, sp?, sp.
OOpa3oBaHue G- U T-CBA3EM B MOJIEKYJIaX OpraHMYecKux coennHeHui. Knaccudukarus
opranudeckux  BemecTtB.  OCHOBHBIE  KJIAacChl ~ OpPraHUMYECKUX  COCIMHEHMM.
Knaccupukanuss OpraHMYeCKUX COEAUHEHMH 10 (YHKUMOHAIBHBIM  TPYIIIaM.
Homenknarypa opraHuuyeckux BewiecTB. MexayHaponHas — (cHcTeMaTHYECKast)
HOMEHKJIaTypa OPraHMYECKHUX BEILECTB, €€ NMpUHLIMIBL. PanuonansHas HOMEHKIATypa.
VYrnepoaHblii CKENEeT, €ro TUIbL: LUKIWYEeCcKue, anuknnyeckue. KapOomukinueckue u
TETEPOLMKIMYECKUE CKEJIEThl. BHIBl CBA3EH B MOJEKYJaX OPraHUYECKUX BEIECTB:
OJIMHApHBIC, IBOMHBIC, TPOUHBIE. I3MEHEHNE YHEPTUM CBA3EN MEXKIY aTOMaMH yIiepoaa
IIPM YBEJIMYECHUU KPATHOCTU CBA3U. HacChlllEHHBIE M HEHACBIIIECHHBIE COCIMHEHUS.
DIEKTPOHHOE CTPOCHHUE U XUMUYECKHE CBSI3U aTOMa YIJIepoAa.

OcHoBBl Teopun cTpoeHusi BemecTB. Teopus A.M. byrtnepoBa. @opMyiibl
ctpoeHusa. Ilomarne o wusomepun. OCHOBHBIE IIOJIOKEHUS CTPYKTYPHOM TEOpPUHU
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OpraHUYeCKUX CcoeluHeHui. Xumuueckoe crpoeHue. CTpykTypHas Qopmyia.
CTpykTypHass U HpOCTpPaHCTBEHHas n3oMmepusa. M30MepHsl yriepoaHOro CKeJeTa.
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N3omepus nonoxenus. MexknaccoBast u3omepusi. Buabl mpocTpaHCTBEHHON U30MEPHH.
Onrtrnueckas wu3oMepusi. ONTHYECKHE AHTUIOABL. XUPAIBHOCTb. XUpaJIbHbIE U
axvpajgpHble MOJEKyJbl. ['eomerpuueckass wuzomepus (LMC-, TpPaHC- H30MEPHS).
I'omosorus. I'omonoru. ['omosorndeckas pasHocTs. I oMosoruaeckne psasl.

OnexTpoHHBIE AP(GEKTH B OPraHUYECKUX MOJIEKYJIax. DJIEKTPOHHOE CTPOCHHE
OpraHUYECKUX BEUIECTB. B3auMHOE BIMSHUE aTOMOB U T'PYyIIl aTOMOB. IHAYKTUBHBIA U
Me3oMepHbIi 2ddekThl. [IpeacTaBnenue o pe3oHaHce.

KucmoTHOCTE 1 OCHOBHOCTh OPraHMYECKUX COEAUHEHUN. THIIBI OPraHUYECKHUX
KHCJIOT U OCHOBAHHUI.

OCHOBBI TEOPUHM PEAKLHUN OPraHUYECKHX COCOUHEHHMU. THUIbl OpPraHUYECKHUX
peakuuii. Krnaccudukaiuss peakumii OpraHMYECKUX BELIECTB 1O CTPYKTYPHOMY
MPU3HAKY: 3aMeIleHIe, IPUCOeIUHEHNE, OTIIeIIeHne. MexaHnu3msbl peakiuii. Crocoobl
pa3pbiBa CBA3M yriepoa-yriepoa. CBoOOOAHbBIE paguKaibl, HyKICOPHUIbI U AIEKTPOPHIIBL.
Oprannyeckre HOHbI U paJuKaJIbl.

IIpakmuka: ATOMHO-MOJEKYJSIPHOE Yy4YeHHE. BemiecTBa MOJIEKYJISPHOIO H
HEMOJIEKYJIIPHOTO CTpOeHUs. KauecTBEHHBI M KOJMYECTBEHHBIM COCTaB BEILECTBA.
MonsipHasi 1 OTHOCHUTEIIbHAS MOJIEKYJIIPHASI MAacChl BeIeCTBAa. MOJIbHAS A0JIA M MaccoBast
noJis aneMenTa B BemectBe. CTpoenue aroma. AToMHas opoutains. [IpaBuna 3anosHeHus
AIIEKTPOHAMHM aTOMHBIX opOuTaneil. Banentneie snexTponsl. Ilepuoanueckuii 3akoH.
@opMyJIMpOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEICTABICHUNA O CTPOCHUU aTOMa.
N3MeHeHune CBOMCTB AIEMEHTOB U UX COCIMHEHUI B IEPUOIAX U TPyNIax. IJIEKTPOHHbIE
KOH(UTYypalu aTomMa yriepoja B OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHUSIX.

OcHosHble MemoObl U hOPpMbL peanu3ayu COOEPHCAHUS NPOCPAMMbL:
HarJsiJIHbIC: MMPE3CHTAIUsI, CJIOBECHBIE:

BUJICOJICKITH,

MpaKTUYECKUE: PEIICHHUE 3a1aY.

Cpeocmea 00yueHus: IEPCOHAIBHBIA KOMITBIOTED C BBIXOJIOM B UHTEPHET;
JIEMOHCTPAIMOHHbBIE MAaTEPUaJIbl; 00yUYaroIIue U JEMOHCTPAIIUOHHbBIC (halJIbI.

Dopma noosedeHus umo2og: TECTUPOBAHUE
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No | HaszBanue paznena, Tembl ®dopMbI y4eOHOTO ®opmbl, METOMBL, TTpUEMBIl | MaTepuanbHO-TEXHUYECKOE OCHAIIECHHUE, Dopmbl
/I 3aHATHSA o0yuenwus. [lenarornueckue JTUJJaKTUKO- METOJIMYECKUI MaTeEpUal KOHTPOJIs1/
TEXHOJIOTUU aTTeCcraluu
1 | O6mue nonoxxeHus KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
OPraHUYEeCKON XUMUHU. WJUTIOCTPATUBHBIN. 2) [Ipe3enranuuy;
YactruHo-norckoBeiid. | 3) Bugeo ypoku;
4) TecTsl.
2 | YrieBoaopopbl. KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHbIE€ KOHCIIEKTHI; TECTUPOBAHUE
WJUTFOCTPATUBHBIM. 2) [Ipe3enranuuy;
YactuuHo-nouckoBeIil. | 3) Buneo ypoku;
HccnenoBarenbCkuil. 4) TecThl.
3 | Kucnoponcoaepxkamnue | KomOunupoBanHas. | OObsICHUTEIBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
OpraHUYECKUE WLTIOCTPATUBHBIM. 2) [Ipe3enranuuy;
COEIMHEHMS. YactuuHo-nouckoBeIii. | 3) Buneo ypoku;
4) TecTsl.
4 | Azotcoaepxaiiue KomOunuposannas. | OObACHUTENBHO- 1) OnopHbIE€ KOHCIIEKTHI; TECTUPOBAHUE
OPTaHUYECKHUE WJUTIOCTPATUBHBIM. 2) Ilpe3enTanuu;
COCJIMHEHUS. YacTtuuHO-TOMCKOBBINA. | 3) Bumeo ypoku;
UccnenoBarensckuil. 4) Tectsl.
5 | Beicokomonekyssipubie | KomOunupoBanHas. | OObSICHUTEIBHO- 1) OnopHbIE€ KOHCIIEKTHI; TECTUPOBAHUE
OpraHUYECKUE WLTIOCTPATUBHBIM. 2) [Ipe3enranuuy;
COEIUHEHUS. YactuyHo-nouckoBbid. | 3) Bugeo ypoku;
UccnenoBarensckuil. 4) Tectsl.
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PABOYAA ITPOTPAMMA YUYEGHOI'O KYPCA
«CJIOXHBIE BOITPOCBI XUMHNN»

10 kaacc

Kypc « Crnoxnbie BONPOChl XUMHUU» TpeHa3HadyeH s yyamuxces 11 kmacca. B
Kypce CHUCTEeMaTHU3UPYIOTCSA U O0000IIAOTCd XWMHYECKHE 3HAHUA,
HEOOXOAMMBIC ISl TIOHUMAHUS OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHUH, MX

CTPOCHUS U CBOMCTB, OCHOB OOITCH XUMHUH U XUMHUH DJIEMEHTOB.
Kypc no3BosieT o0yqaronumcsi TOBTOPUTH CTPOCHHE aTOMa, CTEIEHb OKUCIICHNUS,
THUIIBl XUMUYECKOU CBSI3U, XUMUUYECKUE CBOMCTBA OKCUIOB, TUIPOKCUIOB, COJIEH.

B pe3ynbrare ocBoeHHs y4eOHOTo Kypca 00y4aronuics J10KeH:

3HATh:
— Ilonoxxenue HemerawioB B llepuonnueckon cucrteme XxuMu4ecKux diaeMeHToB J[.1.
MenneneeBa 1 0COOEHHOCTH CTpOeHHUsI UX aToMoB. Du3nyueckue cBOMCTBA HEMETAILIOB.
AJI0TpOIUS HEMETAUIOB (Ha MpUMEpPE KUCIIOpoia, cephl, hocdopa u yrieposaa).
- DnexktposuTHdeckas auccormainus. CuibHble W ciadble 3eKTpoauThl. CTeneHb
nucconuanuu. MonHoe mnpousBeneHue Bonbl. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAS,
HeWTpanbHas, 1menoyHas. Bomopoansiii nmokaszatens (pH) pactBopa. I'maposnus colieid.
Peakiun MOHHOT'O oOMeHa.
- OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporiecchl OKUCIIEHNST U BOCCTAaHOBJICHHS. BaxkHENIIME OKUCIUTENH U
BOCCTaHOBUTEIN. MeTo 1 3JIeKTpOHHOTO OanmaHca. IJIEKTPOJIU3 PaCTBOPOB U

pacIUIaBOB BEILIECTB.
- DKCIepUMEHTalbHbIE METOJbl M3YUEHHUs BEIIECTB M WX MpeBpaileHuil Paznoxenue
MEPOKCHJIa BOAOPO1a B IPUCYTCTBUH KaTaInu3aTopa, MOJIECIIA KPUCTATUTMYECKUX PELIETOK,
MIPOBEJICHUE PEAKIMH MOHHOTO OOMEHa, OINpPEACIICHUE CPEeIbl PACTBOPOB C IMOMOIIBIO
HWHJIUKATOPOB, HU3yYCHHUE BIUSHHUS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XHMHYECKOMN
PEAKLMH U TIOJI0KEHUE XMMUYECKOTO PABHOBECHS.
- Bopopon. [Ilonydenuwe, ¢u3nyeckue ¢ XHUMHYECKHE CBOMCTBA: PEaAKIIMH C
METaJUIaMA W HEMETAJUIAMHU, BOCCTAHOBUTEIbHBbIE CBOWCTBA. ['miapunbl. TormMBHBIE
3JIEMEHTBI.
- Tajmorensl. HaxosxneHue B mpupojie, CrocoObl moyrydeHus, GU3n4ecKrue U XUuMUYECKUe
CBOMCTBA. [alOreHoBONOpObl. BaxHeWue KUCIOPOACOAEPKAIIME COCAUHEHUS
rajoreHoB. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TIOJYYEHHsI TaJlOTCHOB.

[IpuMeHeHEe TalOreHoB u nx COCIMHEHUMN.

- Kucnopon, o30H. JlabopaTopHbIe U TPOMBIIIIJIEHHBIE CITOCOOBI MTOTYUYECHHS KUCIOPO/Ia.
DU3NYECKUE U XUMUYECKHAE CBOMCTBA U PUMEHEHUE KUCIIOPOAa U O30HA.
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Oxkcuppl u EPOKCHU/IBI.

- Cepa. Haxoxpaenue B mpupojne, CIOCOObI MOJTy4deHUs, (U3NYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopoa, cyiabduasl. Oxcup cepri(1V), okcun cepbi(VI). Ceprucras u
CepHas KUCIOTHI U UX coiil. OCOOEHHOCTH CBOMCTB cepHOU KUCIOThI. [IpuMenenue cepel
U €€ COCIMHECHNM.

- A3ot. Haxoxnenue B mpupojie, CrocoObl MOMy4YeHHs, (HU3HUECKUEe U XUMUYECKUE
cBocTBa. AMMHAK, HUTpUAbL. OKCUJIbI a30Ta. A30THUCTAs U A30THASL KUCJIOTHI U UX COJIU.
OcoOeHHOCTH  CBOMCTB  a30THOW  KHCHOTHL.  llpuMeHeHume a3oTta M €ro
COCMHEHUIN.A30THBIE y100peHus..

- ®ochop. Haxoxaenue B HOpUPOAE, CHOCOOBI MOJTy4YeHHUs, (PU3NYECKUE U
xuMuueckue cpoiictBa. @ochunpl u pochun. Oxcunbl hochopa, pochopras kuciora u
e€ comu. Mertadochopnas u nupodochopHas KuciaoTel, (ocdopucrtas u
dbochopHoBarucTas kuciaoTel. [Ipumenenne pocdopa u ero coequnenuit. DochopHbie
ynoOpeHus.

VYyamuecs JOIKHBI YMETb:

— TMPaBWIBHO ONHUCHIBATH W OOBSICHATH OCHOBHBIE SBJICHUS W TPOIECCH B
HEOPraHM4YEeCKOW M OPraHUYEeCKOW XHWMHUH, JaBaTh TOYHBIE ONPEAECICHHS OCHOBHBIX
MOHSITHH U 3aKOHOB;

— BBITIOJIHATH PACUYETHI: MAaCChI BEIIECTBA WM 00bEMA Ta30B 1O U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM O00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MACChI
(oObéma, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIU OJHO U3 BEIICCTB MUMEET
npuMecH, macchl (00béMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMHU, €CIU OJHO U3
BELIECTB JAHO B BHUJEC PACTBOpPa C ONPEACITEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO
BEIIECTBA, MAaCCOBOM JIOJIM M MOJISIPHOM KOHIIEHTpAIMU BEILIECTBA B PACTBOPE, OJIU
BBIXO/Ia MPOJAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

TemaTuueckuii miian kypca «Cio:kHbie BOIPOCHI XMMHUID)

Ne Hanmenosanue monyis, KonTakTtHas pabota Dopmsbl

TEMBI y4eOHOTr0 Kypca 00y4aromuxcs ¢ KOHTpOJIS /
IIPEINOIaBATEIEM, YACOB aTTeCTaluu

Teopus | [Ipaktu | Bceero

Ka

1. IIpaBuina TexHUKH 1 1 (bpoHTaTBHBI
Oe3onacHocTy. BeneHue. 1 ompoc

2. Jlexmsa Nel 2 2 4

«Teopernueckue
[IOJIOKEHUSA U 0011IHE
BOITPOCHI XUMUK

3. Jlexuust Ne 2 «Hemetameyy |2 2 4
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4. [1P3-1 «Bbruucnenus no 2 (bpoHTaTBHBI
YPaBHEHHSIM XUMHYECKUX 1 ompoc
pEAKLINI»

5. Jlexmus «MeTtasuiel IJIaBHBIX |2
TPy

6. [1P3-2 «Pemenue uenouexk 2 (bpoHTaTBHBI
XUMHYECKUX IIPEBPALLECHUID 1 onpoc

7. Jlexnnsa «Metainibl 2 YCTHBIN
O0OOYHBIX MOATPYIII onpoc

8. [1P3-3 «Pemenue 2
KOMOMHHUPOBAHHBIX 33124

9. NrtoroBas KOHTpOJIbHAS KOHTPOJIbHA
pabora. s paboTa

10. AmHanu3 TecTa u 2
KOHTPOJIbHOM pabOTBHI.

11. Hrorosoe 3ansitue.

Hroro: 16 18| 34
Conepxanue kypca «CJi10:KHbI€ BOIIPOCHI XUMIM)
Tema 1. TeopeTnueckue Moja0KeHUs U OOIIUE BOMPOCHl XUMHUH
Teopusi: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX peakuuil. TepMoxumusi.
TennoBoit adekr peaKIuu. TepmoanHaMuKa. OcCHOBHBIC

IOHATHS.

TepmoanHaMuueckue mpolecchl. DHTabNUA. 3akoH ['ecca. CB0oOOHAs U CBsSI3aHHAs
sHeprusi. TepMoIMHAMUYECKHUE TTOTEHIIUAIBI. DHTPOIHS U €€ U3MEHEHUS TTPHU Pa3IMUHbBIX
nporeccax. XuMuueckas KHHeTrHka U karainu3. CKOpoCTh peakiuu. DHEPTusi ak TUBAIUH.

['oMOreHHbBI  KaTaIns.

['eTeporeHHbIli  KaTamus.

Henuble peakuuu. XUMHAYECKOE

paBHoBecue. [Ipunuun Jle-Illatense. DneKkTpoxumusa. DIEKTPUUYECKAs] MPOBOJUMOCTD
pacTBOPOB. [ albBAHUYECKNE SJIEMEHTHI.

Ilpakmuxa: @akrtopsl, Bausgromme Ha pasHoBecue. [Ipunuumn Jle-lUlarense.

3aBUCUMOCTh KOHCTaHTBI PABHOBECHS OT TemmepaTypbl. DakTophl, BIHSIONUE HA
CKOpOCTh. [Topsanok peakuuu.
OcHogHble Memoobl U hopMblL peanru3ayuu COOEPIHCAHUSL NPOCPAMMDBL.

HarJsIAHBIC: IIPC3CHTAaA, CJIOBCCHBIC!

BUACOJICKI M,
IIPAKTHYCCKUC: PCIICHUC 3a/1ad.

Cpeocmea 00yuenus: IEpCOHATBHBIA KOMITBIOTEP C BHIXOJIOM B HHTEPHET;

JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl; 00yUYaroIue U JeMOHCTPAIMOHHbBIC (DaMIIbI.
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Dopma noosederUs: umo2o8: TeCTUPOBaAHUE

Tema 2. Hemerayuiel
Teopus:

[Tomoxenne HemetaiwuioB B [lepuoamyeckon CUCTEME XMMHUYECKHX 3JIEMEHTOB
JN.1. MenneneeBa M OCOOECHHOCTH CTPOEHUS WX aTOMOB. DU3NYECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPONHS HEMETa/UIOB (HAa mpuMepe KHuciopojaa, cepsbl, (ochopa u
yrinepona). Bomopon. Ilomydenne, pusndeckue M XUMHUYECKHE CBOMCTBA: PEaKIUU C
MEeTaJJIaMH M HEMETajulaMHu, BOCCTAHOBUTEJIbHbIE CBOMCTBAa. ['miapuael. ToruvBHBIE
aneMmeHThl. ["anorensl. Haxoxnenue B mpupoje, crnocoObl MmoiydeHus, Gu3nuecKue u
XAMUYECKUE CBOMCTBA. [amoreHoBomopoAbpl. BaxHeumme KUCIOPOACOACpKAIIUE
coelMHEeHMsI rajoreHoB. JlabopaTopHble W MNPOMBILIUIEHHBIE CIOCOOBI TMOJYy4YECHHS
rajoreHoOB. [IpumeneHue rajoreHOB u 150, COEUHECHHU.
Kucnopon, o30H. JlabopaTopHble U MPOMBINIICHHBIE CIIOCOOBI MOMYUYCHUSI KUCIOPOJIaA.
@u3nvecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KHUCIOpoaa U 030HA. OKCUibl U
nepokcuapl. Cepa. Haxoxknenwe B mpupoje, CnocoObl TOMydeHHs, (U3HUECKHE U
xuMuueckue coictBa. CepoBomopon, cyiabdunbl. Oxcun cepoi(IV) okcua cepoi(VI).
CepHucTast ¥ cepHasi KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM KUCJIOTBHI.
[Ipumenenue cepsl 151 eé coenuHeHui. A30T. HaxoxaeHue B mpupoe,
CIIOCOOBI TTOJTYYCHHU S, (PU3NIECKUE M XUMUIECKHE CBOMCTBA. AMMHUAK, HUTPUBI. OKCHIBI
a3oTa. A30THCTass W a30THAS KHUCJIOTHI U uX coiu OCOOEHHOCTH CBOWCTB a30THOM
kucioTel. [IpuMeHenne a3zota W ero coeauHeHud. A3o0THbIE yaoOpeHus. Docdop.
Haxoxnenue B mpupone, cocoObl MONydeHHs, (GU3NIECKUEe U XUMUYECKHE CBONCTBA.
®ochunprt u  dochun. Oxcuapl dochopa, dochopHas kucimora u €€ COJH.
Mertadochopnas u nupodocdopHas KucaoThl, ¢Gochopuctas u ¢ochopHOBATHUCTAS
kuciotsl. [Ipumenenue dpocdopa u ero coequnennii. Docdopurie yaoOpeHus.

Ilpaxmuxa: ATOMHO-MOJIEKYJISIpHOE YyYeHHE. BeliecTBa MOJEKYJISIPHOTO W
HEMOJICKYJIIPHOTO CTpoeHus. KadecTBeHHBIH M KOJWYSCTBEHHBIM COCTaB BEIIECTBA.
MoutsipHast 1 OTHOCUTEIbHAS MOJICKYJISIPHAS MacChI BeliecTBa. MoJIbHAS J0JIS U MaccoBast
JI0JIs1 DJIEMEHTA B BEIIIECTBE.

N3ydenne oOpaslloB HEMETAUIOB, TOpeHHE cephl, ¢docdopa, Keine3a, MarHus B
KHCJIOPO/JIe, U3y4YeHHEe KoJuleKuu «Hemeramiby, pereHne 3KCepuMeHTAIbHBIX 3a1a4
o TemaM «[ anorens», «Cepa u e€ coequHeHus», «A30T U pochop U ux coeAMHEHUN,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTaibl TOOOYHBIX TOATPYIIID.

OcHogHble Memoobl U hopMblL peanu3ayuu COOEPHCAHUS NPOSPAMMbL.
HaIJISITHBIS: TIPE3CHTAITUS, CIIOBECHBIC:
BUJICOJICKIINS,
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IMPAKTHYCCKHEC: PCIICHUC 3aaa4.

Cpeocmea o00OyueHus: TEPCOHAIBHBIA KOMIIBIOTEP C BBIXOJIOM B HWHTEPHET;
JIEMOHCTPAIIMOHHBIC MAaTEPHAIIBI; 00yUJaOIINe U JEMOHCTPAIIMOHHBIC (DANJIBI.

Dopma noosedenUsi umo2o8: TECTUPOBAHUE

Tema 2. MeTaiiibl I1aBHBIX U TOOOYHBIX MOATPYTII

Teopus:

[Tomoxenne meraiuioB B lleproandeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUs AIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. PacmpocTpanenue
XUMUYECKUX JJIEMEHTOB-METAIZIOB B 3eMHON Kope. OOmme (u3nveckue CBOWCTBA
merauioB. [lpuMenenue wMetamioB B ObiTy W TexHuke. CIulaBbl METaJUIOB.
DNEeKTPOXUMHUECKUI psijl HanpspkeHud wmetaioB. OOmme crnocoObl MOJTy4YeHus
METAJJIOB: TUAPOMETAILTYPTHS, TUPOMETAILTY PTHS, JIEKTPOMETAJLTY PTHUSL.

[TonsiTre o koppo3uu MeTaoB. CrOCcOObI 3aIIUTHI OT KOPPO3HUH.

Obmas xapaktepuctuka MeTauioB IA-rpynmbl Ilepuoanueckoil cucteMsl

XUMHUYECKHX 3JIeMeHTOB. HaTpuii u kanuil: monyyenue, Gu3nueckue u XuMUYECKUE
CBOMCTBA, IIPUMEHEHNE ITPOCTBIX BEILIECTB U 1754 COETMHEHU M.
O6miass xapaktepuctuka MetaioB I[IA-rpynmel  Ilepuoanueckoit  CUCTEMBI
XUMHUYECKUX AJIEMEHTOB. MarHuil U KajblUil: mojydyeHue, PU3ndecKue U XUMHUYECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUN.

KéctkocThb BOJIbI u CIIOCOOBI eé YCTPAHEHUS.
AmoMuHUN: TIONydyeHue, (U3MYECKHUe W XUMHUYECKHE CBOMCTBAa, INPUMEHEHHUE
IPOCTOrO BEIIEeCTBA M €ro coeAuHeHuid. AMQOTepHbIe CBOMCTBa OKCHIA U
TUAPOKCHJIA ATFOMUHUS, THAPOKCOKOMIUIEKCH anmomMuuus. OOmas XxapakTeprucTuka
MeTaiioB noOounbix noArpymnm (b-rpynmn) [leproanueckoit cucTeMbl XUMUYECKUX
IEeMEHTOB. (DU3NYECKHE W XHMHUYECKHME CBOWCTBA XpOMa MU €r0 COCIUHECHUM.

Oxkcuael u rugpokcunabl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartel u
IUXpOMAThbl, WX OKHUCIUTEIbHbIE CBoWcCTBa. [lolydeHne wu npuUMEHEHHE XpoMma.
OU3NYECKNe W XUMHYECKHE CBOKWCTBA MapraHila M €ro COeIuHEHuW. Baxneunime
coeaunenus Mapranua(ll), mapranua(IV), mapranna(VI) u mapranua(VII). [Tlepmanranar

KaJIHs, €ro OKHCIIUTEIIbHBIE CBOKCTBA.
Ou3NvecKre U XUMUYECKUE CBOMCTBA KeEJe3a U €ro coequHeHnl. OKCUIbI, TUIPOKCHIBI
u comu xene3a(ll) u xeneza(Ill). [TonyueHue m NpUMEHEHHE KEJIE€3a U €O CILUIABOB.
DOU3n4YeCcKne U XUMHUYECKHUE CBOWCTBA MeIU U €€ coeauHeHuul. [lomyuenue u
IIPUMEHEHUE MeInu u eé COEIMHEHUMN.
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[uuk: noydyenue, pu3ndeckrue 1 XuMUYeCKue CBoMcTBa. AMGBOTEpHBIE CBOMCTBA OKCHA
U TUIPOKCHAA IMHKA, THUIPOKCOKOMIUIEKCHI LHMHKA. [IpuMeHeHue I1MHKa U  €ro
COEIMHEHN.

OcHogHble MemoOobl U hopMbl peanu3ayuu COOEpHCaAHUs NPOSPAMMbL.
HarJsiiHbIE: MPE3EHTAlINs, CIIOBECHBIE:

BUJICOJICKIIHSA,

MPaKTUYECKUE: PEIICHUE 3a/1aY.

Cpeocmea 00yuenus: IEpCOHANBHBIN KOMITBIOTEP C BHIXOJIOM B HHTEPHET;
JIEMOHCTPAIIMOHHBIE MaTePUAIbl; 00yYAIOIIHNE U IEMOHCTPAIIMOHHBIC (haliIbl.

dopma noosedenuss umoeos: TectupoBanue Tema
3. XuMHueckasi TEXHOJIOT S
Teopwust:

Ponb xumun B oOecrieyeHUH yCTOMYMBOIO Pa3BUTHS desoBeuecTBa. [loHsiTHEe 0
HAay4YHBIX METOAAX IIO3HAHMWA W METOJNOJIOTMM HAay4dHOro uccienoBaHus. HayuHsbie
IPUHLMIIBL OPraHU3allid XHWMHUYECKOTO IPOU3BOACTBA. lIpoMbIlUIEHHBIE CIIOCOOBI
MOJIyYEHUs] BAKHEMIIMX BEHIECTB (HA NpHUMEpPE NPOU3BOJACTBA aMMHAKA, CEPHOU
KHUCIIOTBI, MeTaHoJia). [IpoMblnieHHbIe CcOcOoObl MONYYeHHUS METAJIOB M CIUIABOB.
XHUMHYECKOE 3arpsi3HEHUE OKpy’Kawolled cpeasl U ero mnocieactsus. [IpoGrema
nepepaboOTKA  OTXOJOB W TOOOYHBIX MPOAYKTOB. Poiib XumMuum B 0OECICYCHHUH
DHEPreTUYECKOU 0€30MacHOCTH. [IprHIMIBL «3enEHON XUMHAWNY. XUMUS
U 370poBbe 4YenoBeka. JlexkapcTtBenHele cpeacrtBa. [IpaBuna  umcnonp3oBaHuUs
JEKapCTBEHHBIX IpenaparoB. Pojib XWMHM B pa3BUTUM MEIHUUMHBL. [Ipakmuxa:
XUMUS TUIINA: OCHOBHBIE KOMIIOHEHTHI, IINILEBbIE 100aBKU. Ponbs XxuMuu B o0ecriedueHnn
nuieBol OezonacHocTu. KocMernueckue u napgroMepHsie cpeacTBa. beiToBas XuMus.
IIpaBuia 6€30MacHOrO UCHOIb30BAaHUS MPENAPATOB OBITOBOM XUMHAU

B MMOBCEIHEBHOM JKU3HU.
XUMHSI B CTPOUTEIBCTBE: Ba)KHEHIIME CTPOUTENbHbIE MaTepuaibl (LIEMEHT, OETOH).
XuMHsIT B CEIIbCKOM XO3siiicTBe. OpraHudeckue U MHUHEpAJIbHbIE yAOOpEeHHUS.
CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTEpPHAJIbl, KPACKH, CTEKJIO0, KEpaMHKa. MaTtepuasl
JUTSL 37IEKTpOHUKH. HaHoTexHOIornm.

OchosHble Memoobl U hopmbl peanusayuu COOePIHCAHU NPOSPAMMBL.

HarJIAIHbIE: IPE3EHTALNS, CIIOBECHBIE:

BUJICOJIEKIINS,

IIPAKTUYECKHUE: PEILICHUE 3a1ay.

Cpeocmea 00yueHus: IEPCOHABHBIA KOMITBIOTED C BBIXOJIOM B UHTEPHET;
JEMOHCTPAIIMOHHBIE MaTepUabl; 00yJaroiue U JEMOHCTPAIIMOHHBIC (DAITBI.

Dopma noogeoeHus UMo208: TECTUPOBAHUE
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No | HaszBanue paznena, Temsl ®dopMbI y4eOHOTO @opmbl, METOIBL, TPUEMBI | MaTepuanbHO-TEXHUYECKOE OCHAIIECHHUE, Dopmbl
/o 3aHATUA oOyuenus. [lenarornueckue JTUJTAaKTUKO- METOJIMYECKUI MaTeprai KOHTpOJIsI/
TEXHOJIOTUHN aTTecraliuu
1 | O6mue nonoxeHus KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
oO1el XUMHH. WJUTIOCTPATUBHBIN. 2) [Ipe3enranuuy;
YactruHo-norckoBeiid. | 3) Bugeo ypoku;
4) Tectsl.
2 | Hemeraiuibl KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHbIE€ KOHCIIEKTHI; TECTUPOBAHUE
WJUTFOCTPATUBHBIM. 2) [Ipe3enranuuy;
YactruHo-nouckoBbld. | 3) Buaeo ypoku;
HccnenoBaTenbCKuii. 4) TecTsl.
3 | Mertayuibl II1aBHbIX KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
rpyIII WLTIOCTPATUBHBIN. 2) [Ipe3enranuuy;
YactuuHo-nouckoBbii. | 3) Buneo ypoku;
4) Tectsl.
4 | Metamibl TOOOYHBIX KomOunuposannas. | OObsACHUTENBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
TPy WJUTIOCTPATUBHBIM. 2) Ilpe3enTanuu;
YactuyHo-nouckoBsld. | 3) Bugeo ypoku;
HUccnenoBarenbCKUi. 4) TecTsl.
5 | Xumuueckas KomOunupoBanHas. | O0bsICHUTEIBHO- 1) OnopHble KOHCTIEKTHI; TECTUPOBAHUE
TEXHOJIOTHUS WLTIOCTPATUBHBIM. 2) [Ipe3enranuuy;
YactrnyHo-nouckoBbld. | 3) Bugeo ypoku;
HccnenoBarenbckuil. 4) Tectsl.
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OIEHOYHBIE MATEPHAJIBI

OrneHouHBIE MaTepuajabl 0 Tporpamme «OauMIuagHas XUMHUS» pa3padaThIBAIOTCS ISl OCYIIESCTBICHUS CIICTYIOITUX
BUJIOB KOHTPOJIS.

OrneHnBaHue PpPE3yJIbTATHBHOCTH JICATEIBHOCTH OOYYAroIIMXCs HaIpaBJICHO Ha aHAJU3 OCBOCHHS
00yJaroIMMHUCS CoAep KaHus TOTOJIHUTEIHHOM 00111e00pa3oBaTebHON 00IIepa3BUBAIOIICH TPOTPaMMBI.

OreHka ypoBHS YCBOCHHS COICpKaHUs 00pa30BaTeILHOM MIPOTrpaMMBbI IIPOBOIUTCS 110 CIICTYFOIIMM ITOKa3aTeIsIM:

- CTeMNeHb YCBOCHHUS COJICPIKAHNS;

- CTerneHb NPUMEHEHUS 3HAaHUHN Ha MMPaKTUKE;

- yMEHUE aHAJIM3UPOBATH U JIeJaTh BEIBOJIBI.

Jlyist orleHuBaHus 3HaHWA 00yJaronuxcs ucronb3yercs 100-0amtpHas mkana.

HanmMeHnoBanue ypoBHsi/olleHKa Pe3ynbrar nuarHoctuku,
%
DneMeHTapHBIHI 0-49 %
YPOBEHB/HEY IOBJICTBOPUTEIILHO
Huzkuii ypoBeHb/y10BIETBOPUTETHHO 50-69 %
CpenHuil ypoBEHB/XOPOIIIO 70 -84 %
Bricokuii ypoBEHB/OTIUYHO 85 —-100 %

OcBoeHrE OOYyYarOIIMMHUCSA COACPIKAHHS JTOTIOJHUTEIHLHOM 00pa3oBaTeNbHONW MPOrPaMMBbI MPOBOIUTCS C TOMOIIBIO
CIIEIYIOIUX (OPM KOHTPOJIS: BXOTHOM, TPOMEKYTOUHBIN, NTOTOBBIN (TEMAaTHUECKUN).
1) BxoaHoi#t KOHTPOJIb
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[{enb BXOJHOTO KOHTPOJISI — OLIEHKA 00IIEer0 YPOBHS MOJATOTOBKH KaX10ro 00yYaroierocs u rpynmsl B 1iesioM. BxoaHoi
KOHTPOJIb TPOBOJUTCS B (hopMe TecTa, KOTOPbI MPOBOAUTCS B Hadaje yuyeOHoro rojaa. [lo pesysnbraraM BXOJHOTO KOHTPOJIS
aHATM3UPYETCS CTAPTOBBIA YPOBEHB O0YUYAIOIINXCS, HAMEYACTCS TUTAH JIMKBUAAINHI MPOOEIIOB 3HAHUA.

2)  Texymuii KOHTPOJIbh OCYIIECTBIISICTCS HAa 3aHATUSIX B TCUCHUE BCETO O0YUCHUS JJI OTCICKUBAHUS YPOBHS OCBOCHUS
y4eOHOTO MaTepHaia o COOTBETCTBYIOIIEMY KypCY IMPOTPaMMBI.

@DopMBI TEKYIIETO KOHTPOJISA: TEMAaTHYECKUN TECT, JUKTAHT, CAaMOCTOSITEIbHAs paboTa, mpakTuyeckas paboTa, YCTHBIN
omnpoc.

3) IIpomexyTouHas (TeMaTUuecKasi) aTTecTalus

[IpoBouTCS B KOHIIE U3yUEHHUS COOTBETCTBYIOIIETO Kypca B (popMe TecTa U/Uili KOHTPOJIHHOU paOOoTHI.

4) HUtorosas (Tematuueckas)

aTTecTalus 3aBepuiaer MOJIHOE

U3Yy4EHHE Kypca.

WTorosas aTTectanus NpoBOUTCS B JOpME UTOrOBOTO TECTA M UTOIOBOM KOHTPOJIBHOM pabOTHI IO TEME 00pa30BaTeIbHON
IPOrpamMMbl, B TOM YHCJIE C MCHOJb30BAHUEM TEIEKOMMYHUKAIMOHHBIX TEXHOJIOIHH, a TAK)Ke 10 pe3ybTaTaM BBIIIOJHEHHUS
MIPAKTUYECKUX 3aJaHUM.

4) UtoroBas arrectauus

WrtoroBast arrecrands TPOBOAUTCA B BBIMYCKHOM 11 Kiacce MO OKOHYaHWIO OOYy4YEHUS TIO JOMOJHUTEIHHOU
o01eoOpaszoBarenbHON 00Iepa3BUBaroIieil mporpaMmme «OnuMmnuagHas XUMHS» HE MeHee TpEX JeT, T.e. o0ydeHue B 9-11
KJ1accax.

Wrorosas arrectanus npoBOAUTCS B popMe BBIITYCKHOTO 3k3aMeHa o ¢popmaty EI'D.

ITo pesynbraTam oOydeHus B 9-11 kiaccax W MTOTOBOM aTTECTAllMM BBIJAETCS JTUILIOM YCTaHOBJIEHHOTO B lleHTpe
oOpasiia.

@opMbl OTCJIEKUBAHNUS Pe3yJIbTATOB: HAOIIOJCHUE, TECTHPOBAHNUE, KOHTPOJIbHAS MUChbMEHHAs paboTa, YCTHBIN OIpoc,
(bpOoHTaNIBHBIN OMPOC, COOECeNOBaHNE, OTUYET O BHIMOJHEHUN IKCIIEPUMEHTAIBHBIX (JTA00OPATOPHBIX) M MPAKTHYECKUX PadOT.



®opmbl (pukcanuM pe3yJbTATOB: pEUTHHIOBas TaOJMlla MO pPe3yJibTaTaM HUTOrOBOrO TECTa, KOHTPOJbHON paldOThI,
OTYETOB IO AKCIEPUMEHTAILHBIM paboTam.
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KAIPOBOE OBECIIEYEHHE

OOGecrieueHne peain3aliuy JOMOJHUTEILHON 001e00pa3oBaTeIbHON 00Iepa3BUBaOIICi TporpaMMbl « OIMMIUATHAS
XUMUS», HALEICHHOM Ha NPEJOCTaBICHHE BBICOKOIO KadecTBa OOyuyeHUs, IUIAHMPYETCd 3a CUeT NEeAarornyeckux KaJpos,
UMEIOLINX HEOOXOANMMYIO KBaIM(UKAIIMIO JIJIsl PEIICHUs 3a/1a4, ONpeaesICHHBIX 00pa30BaTEIbHON MPOrpaMMOM, CIIOCOOHBIX K
MHHOBAIIMOHHOMW MpOo(deccroHaIbHOMN 1eATEeIbHOCTH.

TpeboBaHMsI K KapOBBIM yCIIOBUSAM BKJIFOYAIOT:

- BBICIIIEE TIeIarOTHYECKOe 00pa30BaHuUE 110 MPEIMETY;

- 3HaHHE TpeMeTa, BJaIeHNe METOAMKON ero MpernogaBaHus, NeAarorndeCKUMHU TEXHOIOTUSIMU;
- OIBIT pabOTHI IO IPOrpaMMaM YIIIyOJIEHHOTO U3Y4eHUS (PU3UKU;

- OIIBIT MOJATrOTOBKE YYalllUXCsl K OJIMMITMAJIaM U IPOEKTHBIM KOHKYpCawm;

- OTIBIT NOATOTOBKH BhIMYCKHUKOB K OI'D u EI'3;

- HETIPEPBIBHOCTb MPOPECCUOHATBHOIO PA3BUTHSI U CaMOOOpa30BaHMs;

- HaJIM4ME€ HaBBIKOB PA0OTHI C KOMIIBIOTEPHON TEXHUKOM;

- TpY10J1t001E, OTKPBHITOCTh HOBILIECTBAM M OCBOEHHUIO HOBBIX (DOPM U METO/I0B pabOTHI;

- KOMMYHHKaO€JIbHOCTB;

- TBOpUYECKast aKTUBHOCTb;

- dKKypaTHOCTb, HECJICYCTPEMIICHHOCTDb, OTBCTCTBCHHOCTD, I[O6pO)KeJ'IaTeHBHOCTB, 3a00Ta 0 pa3sBUTHUHA
HMHIUBUAYaJIbHOCTHU YUCHHKA, 3aAMHTCPECCOBAHHOCTL B €TI0 pE3yJibTaTax.

I[J'I}I pealn3annun 06paBOBaTCHBHOﬁ IMporpaMmabl HCO6XO,Z[I/IMBI BLICOKOKBaHI/I(bI/IHI/IpOBaHHBIC CIICONAaJIMCTHI:
- YUUTCJIb XUMHU AJIS ITPOBCACHUA JICKIIMOHHBIX U ITPAKTUYCCKHUX 3aHATHH — 1 ke (SA)
-negaror-riCuxoJjor — 1 gemn.
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MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlyis peanu3aiuu MporpaMMbl MMOMEIIEHHE TOJIKHO YIOBIETBOPATH CTPOUTEIHHBIM, CAHUTAPHBIM U
IPOTUBOIIOKAPHBIM HOPMaM.
HeoOxonumsi:

- y4eOHBI KaOWHET, OCHAIIIEHHBIA KOMIIBIOTEPOM C BEIXOJOM B HHTEPHET, TEJIEBU30POM, MAPKEPHOU JOCKOU, Y4eOHBIMU
CTOJJaMU JIJII YYEHUKOB U CTYJIbSIMH, JIE€MOHCTPAIIMOHHBIM CTOJOM, ImKadaMu IS XpaHEHUs HarJsSIHBIX TOCOOHi,
JTUTaKTHYECKOTO M Y4eOHOTO MaTepuaa;

- mabopatopusi, OCHAIIEHHAS KOMITBIOTEPOM C BBIXOJIOM B HHTEPHET, TEIEBU30POM, MAPKEPHOH JTOCKOH Tab0paTOPHBIMHU
CTOJIaMH JIJISl IIPOBEACHUS MTPAKTUIECKUX Pa0OT, HEOOXOJUMBIM J1a00paTOPHEIM 000PYI0BaHHUEM;

- M0JICOOHOE MOMEIICHHUE I XpaHEHUs J1a00paTOPHOTO 000PYI0BaHUS M HATJISTHBIX TOCOOMH (J1abopaHTCKast);

- IEMOHCTPAIIMOHHOE 000PY/I0BaHHE;

- O60py,Z[OBaHI/IC, HCO6XOI[I/IMOFO AJI ITPOBCACHUA ITPAKTHYCCKUX 3aHSATHUU:

JlabopaTopHas nocya:

- CTEKJISTHHBIC XHMHYECKHWE CTaKaHbl, BOPOHKH, MPOOUPKH, IITATUBBI IS MPOOUPOK, CKISHKU IS XPaHCHHUS
PCaKTHBOB, (PJIAKOHBI-MIEHUIMIUTMHKHA, KOHHYECKHE KOJIObI, KPYTJIOIOHHBIC KOJIOBI, CTEKJISTHHBIC TTAJIOUKH, CTEKJISTHHBIC HACa KU,
XOJIOAWIBHUKH, TEPMOMETPBI, JIOKKH-IIITATEIH, MPEIAMETHBIC CTCKJIA, BBIIAPUTEIbHBIC YalllKW, TUTJHW, JACPKATEIH IS
IPOOMPOK, TUTEJIbHBIC MIUMIIEI, acOSCTOBBIE CETKH, MEPHBIC IMWJIMHAPHI, MUIETKH Mopa, Oropetku, karmeasHuUIBl. [llycrepa,
OaHKHM JJIs1 )KUJKUX PEaKTHBOB.

PeakTuBbr:

- [IpocThie BemiecTBa: cepa, ATFOMUHUAM, [IUHK, O/, TAJTMH, UHIUN, YTOJb, OJIOBO, Xkene30. OKCUAbL: OKCUJ MarHusi,
okcua amtomunus, okcun meau (II), oxkeun xenesa (I11), okcua mapranna (II1), okcua ceunua (I1). T'mapoxcub:
TUAPOKCH]T
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HaTpUs, TUAPOKCUJ KalMsl, TUAPOKCU] KajdbLus, TUAPOKCUA Oapusi, aMMuak. KuCIOThI: cepHast KUCIIOTA, a30THasl KUCIIOTa,
COJIsIHAsl KUCJIOTa, YKCyCHasi Kuciota, pocopHas kuciora, OopHas kucinorta. Conu: XJIOpUA HATPUS, MOIUI Kajausi, OpoMu
Kamusi, Opomat kanus, xaopua meau (II), xnopun xanbuus, xiaopun xenesa (I11), xnmopua maruus, cynsdar meau (II), cynbdar
xene3a (II), cynpdar nuuka, cynpdar aqroMUHUS, aTIOMOKAJIMEBBIE KBACIIbl, KEJI€30aMMOHHMIMHbBIE KBACIbl, XPOMKAJIUEBbIC
KBacllbl, Cyab(aT HaTpus, cyibdar kanus, cynbdart kobansta (I1), HuTpar cBunua (1), HuTpar cepedpa, HUTpAT Kalausi, HUTpAT
KaJIbIUsl, HUTpAT aMMOHHUs, HUTpaT Mapranua (I1I), Hutpart unnka, kapOoHAT HATPuUsl, THIPOKApOOHAT HATPHsL, KapOOHAT KaJbIHs,
docdart Hatpus, muruapodocdat HaTpus, Oypa, KapOu 1 KanbIus, pOIaHU T aMMOHHSI, KpaCHasi KPOBSTHAS COJIb, )KEJITast KPOBSHAS
COJIb, BaHaJaT HATpusA, MOJIMOJAT aMMOHMs, alleTaT HAaTpus, OKcajaT HaTpus, LUTpAT >Kele3a-aMMOHHUS, Kalui-HaTpuu
BUHHOKUCIIBIN, TUMOHHAS KUCIIOTA, CAIMLIAIIOBAs KUCIIOTA, TJII0K03a, TUOCYIb(GAT HATPUS, CYIb(PUA HATPUSL, XJIOPUJ aMMOHUS

HatypanbHbie 00BEKTHI.

- Konnekuuu MuHepanoB, MOJE3HBIX HMCKOMAEMbIX, TOPHBIX MOPOJ, MHUHEpAIbHbIX ynoopenuil. [IpomykTs
XUMHYECKHUX IPOU3BOJICTB: IJIACTMACCHI, KAy4yKH, CHHTETUYECKHE BOJIOKHA, IPOTyKThI IEpepabOTKN HEPTH U KAMEHHOI'O YIJIs,
METAJIJIbl U CIUIABBI HA UX OCHOBE.

Mojenn n MaKeThl.

- Kpucramnuueckue pemerku anmasa, rpadura, xenesa, MU U xjopuaa Hatpus. Habopel aToMoB 1uist
COCTABJICHHUSI IIIAPOCTEPKHEBBIX MOJEICH MOJICKYI.

- crienuanbHast oexaa o0ydaromuxcs st paboTsl B 1a00paTopun — XaaaThl.
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YYEBHO-METOIUYECKOE
N NTHOPOPMALIMNOHHOE OGECIIEYHEHHME

1. Ilepeyenn auTEepaTyphl, HeOOXOAMMOI /151 0CBOEHUSI IPOrPaAMMbI

1.1. IlepeyeHs TUTEPATYPDI, HCIOJIbH30BAHHON IPU HATTMCAHUHU NPOTPAMMbI

1) Kyssmenko H.E., Epemun B.B., [lonkoB B.A. Xumus 115 MIKOJBHUKOB CTapIIMX KJIACCOB M MOCTYNAOIIUX B
BY3bl. YueOHoe nmocooue. M.: U3marensctBO MockoBckoro yuuBepcuteta, 2015.

2) Jluguu P.A., Monouko B.A., Auapeena JI.JI. Xumuueckue cBOMCTBa HEOPraHUUECKUX BEIIECTB. YUueOHOE
nocobue. M.: Apramak-Menua, 2015.

3) Kysemenko H.E., Epemun B.B., ITonkoB B.A. Hauana xumuu. YueOHoe mocoOue 115 MOCTYIAONUX B By3bl. M., 2017

4) Hoo6potrun [. O., lo6potuna M. H. Pa3BuTHe M KOHTPOJh YMEHUN TOBOPEHUsS M MHChbMa Ha ypOKax XUMHUH
// Tlenaroruyeckue namepenusi. — 2021. — Ne 1. — C. 48-56.

5) AxmeroB M. A., Ocunoa A. B. U3 onbiTa ¢hopMupoBanust pyHKIIMOHATIBHONW TPaMOTHOCTH // XUMHS B LIKOJIE.
—2021. — Ne 10. — C. 35-38.

6) Makapos FO. b. Ot npenMeTHbIX 3HaHUHN K QYHKIIMOHATBHOU rpaMOTHOCTH // Xumust B mikone. — 2022, — No 8. —
C.26-32.

1.2. Ilepe4eHnb JIUTEPATYPbI, PEKOMEHI0BAHHO 00y4aI0IINMCH

1) Jlapuonosa B. M., ITycroBut C. O. MeTopl TUTPUMETPUH B OPraHU3alliy TO3HABATENIbHOM EeATEIbHOCTH // XUMHUS
B mkosie. — 2021. — Ne 3. — C. 51-61.

2) Csepanosa H.JI., Kapramos C.H., Pagyruna O.I'. Xumust. CipaBOYHUK 151 IIKOJBHUKOB U MOCTYIIAIOIINX B BY3bI.
M.: Acrt-Ilpecc, 2019

1.3. IlepeyeHnb JIuTEPATYPbl, PEKOMEHI0BAHHOM POAMTEIAM
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KoBu C. «7 HaBBIKOB BBICOKOI(D(PEKTUBHBIX tOACH. MOIIHbIE MHCTPYMEHTHI PAa3BUTUS JIMYHOCTH» - AJIbIIMHA

[TaGmumep, 2019

2)
3)

Nuxak [Tuntycesny «/leiictByit! 10 3anmoBeneit ycnexay» uza. 9kemo 2018 r.
Crusen KoBu «Bocbsmoii HaBbIk. OT 3 pexTrBHOCTH K Bennunio» « AnsnuHa [Tabmumepy, 2020 .

2. Ilepevyensb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « MHTepHET», HEOOXOAUMBIX J1JIs1
OCBOEHMS NMPOTrPAMMBbI

1)

Tep-Axonsa M.H. Xumust MmetannoB [DneKTpoHHBIHN pecypc]: yuedHoe nocodbue / M.H. Tep-Axomsn, F0.B.

CokonoBa, O.A. Bparazuna; non pen. emnsina B.U. - Mocksa: MUCHUC, 2015. - 148 c. URL:
https://e.lanbook.com/reader/book/69743/#1

2) Enwmnas xomnexnus oOpa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru

3) ChemNet: moptan ¢pyHIaMEHTATILHOTO XUMHYECKOTO 00pazoBanwms http://www.chemnet.ru

4) OcHoBsl xumuu. UHTEpHET yueOHuUK http://www.hemi.nsu.ru/

5) OnextponHsIi pecypc. LlkonpHbIe omuMnuaabl o xumuu:http://www.chem.msu.ru/rus/olimp/

6) OnexkTpoHHBIM  pecypc. MOCKOBCKasg  OJMMIMAAa  MIKOJBHUKOB MO  XuMuu. — [Pexum
nocrtyna]: http://moschem.olimpiada.ru/

7) OnextponHblii pecypc. Omumnuansl [IpuBomxckoro deaepambHoro YHuBepcurera . — [Pexum
noctyna]: https://admissions.kpfu.ru/mpo

8) Omnextponnsii pecypc. Cankr-IlerepOyprckass onuMnuaga IIKOJBHUKOB IO XWUMUU. — [Pexum
nocryna]: http://chemspb.3dn.ru/

9) OmnexTponHbIi pecype. KoponeBckoe xumuueckoe o61ectBo BenukoOputanun— [Pexxum noctynal: https:/www.rsc.org/

10) DnekTpoHHBII pecypc. 3aHUMaTeNbHbIE OTIBITHI 1o XUMUH — [Pexxum

noctynal: simplescience.ru/video/about:chemistry/

3. IlepeyeHb pa31aTO4YHOI 0 MATEPHAJIA
1) numakTuyeckue KapTOUKU C 3aIaHUSIMU;

2) 1mocoous ¢ Ppa3HbIMU THUIIAMHU 3a1a4 U TCCTOB,


https://e.lanbook.com/reader/book/69743/#1
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://www.hemi.nsu.ru/
http://www.chem.msu.ru/rus/olimp/
http://www.chem.msu.ru/rus/olimp/
http://moschem.olimpiada.ru/
http://chemspb.3dn.ru/
https://www.rsc.org/
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