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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma 1o XuMuu coctapiieHa ajs yyamuxcs 11 kinacca B COOTBETCTBUHU C:

1) denepanbHBIM FOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEAHEro (TIOJHOTO)
obmero oOpa3oBanusi (mpuka3 MwuHucrepcTBa obOpaszoBanus P® or 17 mas 2012 1. Ne 413, (c
W3MEHECHUSMU U JIOTIOJTHEHUSIMHU ),

2) TpeboBanusiMu K pe3yabTaTaM OCBOeHHS (eepaibHOi 00pa3oBaTENbHON MPOrpaMMBI
cpeanero obmero obpazoanus (POIl COO), mpencraBneHHbx B deepanibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapte COO, c¢ yuérom Konnenmuu mnpenogaBaHus y4eOHOrO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit Dexeparnuu, peaau3yrOIIMX OCHOBHEBIE
oOpa3oBaTeNbHbIe MPOrPaMMbI, U OCHOBHBIX MONOXKEHUH «CTpaTeruy pa3BUTHA BOCIHUTAHUSA B
Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

3) ABropckoii mporpammoir M.H. AdanaceeBoit «Xumus. Paboume mporpaMmel.
[Ipenmernas nunus yuebuukoB I'. E. Pymutuca, ®. I'. ®denpamana. 10-11 xmacce» — M.:
[Ipoceemenue, 2017;

4) OcHoBHOHM 00pa3oBaTeNnbHON MporpaMmoil cpenHero obmiero obpazoBanus MBOY
«Hayunenckass COIL umenu Tarapuna HO.A.» (10-11 xmaccer) @I'OC, yTBEpk)ACHHOM MPUKA30M
JTUPEKTOpPA OT  « » 20 No .

5) Paboueit mporpammoii Bocnurtanusi oOydarommxcs MBOY  «Hayunenckas COILI
umenu ['arapuna FO.A.», yrBepkenHoi npukasom aupekropa ot 31.08.2023 roma Ne 358.

Y4eOHuK:
Xumus. 11 kmace: ydeOHUK aisi 00mieoOpa3oBaTeNbHBIX OpPTaHU3AIMi C MPUIIOKEHHEM Ha
anektponHoM Hocutene (DVD): 6asoBwiit ypoBeus / I'.E. Pymsutuc, ®.I'. Denpaman — M.:

«[Ipoceemenuey, 2021. — 224 c.: un. — ISBN 978-5-09-028207-9

Heab usyyenuss xumum B 11 kaacce:

- OCBOWTH 3HAHUS O XMMHUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
BAKHEUIINX XMMHYECKUX TOHATHAX, 3aKOHAX M TEOPHUAX; OBJIAAETh YMEHHSIMH NIPUMEHATH
MOJTyYeHHbIE 3HaHUA Ui OOBACHEHMs pa3HOOOpPa3HBIX XMMHUYECKHUX SIBJIEHUH U CBOWCTB BEIIECTB,
OLICHKH POJIM XMMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTMI U MOJyYEHUH HOBBIX MaTEPUAJIOB;

3agauu:

- pa3BUTh II0O3HABaTeNIbHbIE WHTEPECHl M HHTEIUIEKTYyalbHblE CIIOCOOHOCTH B IpoLEecce
CaMOCTOSITENILHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUI C HMCIOJNIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB
uH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIHUTaTh YOEXJAECHHOCTh B MO3UTHUBHOM PO XMMHUHU B JKU3HM COBPEMEHHOI'O OOIIECTBa,
HE00XO0AMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXarolleil cpere;

- IPUMEHATH MOJYYEHHbIE 3HAHMUS M YMEHHUS Uig Oe30MacHOr0 HCIOJb30BAaHUS BELIECTB U
MaTepuajoB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEHICHUS IMPAKTUYECKUX 3a/lad B
IIOBCETHEBHON JKHU3HU, NPEAYNPEXKICHUS SBICHHUNM, HAHOCAIIMX BpEd 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpene.

- (QopMupoBaHHWE 3HAHWUN OCHOB OPTaHMYECKOM XWMHUHM - BAXKHEWIINX (HAKTOB, TOHSATHH,
3aKOHOB U TEOPUH, sI3bIKA HAYKH, TIOCTYIHBIX 0000IIEHNII MUPOBO33PEHUYECKOTO XapaKTepa;

- pa3BUTHE YMEHUUH HaOMI0JaTh U OOBACHATH XUMHYECKHE SIBICHHUSA, COOIIOIaTh IpaBHiia
TEXHUKU O€30MacHOCTH MpHU paboTe ¢ BEUIECTBAMU B XUMHUYECKOW JaOOpaTOPHH M B MOBCEIHEBHOM
YKU3HU;

- pa3BUTHE UHTEpeca K OpraHMYecKOM XHMHUHU Kak BO3MOXKHON obOmactu Oymymien
MPAaKTUYECKOU eI TEIBHOCTH;
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- pa3BUTHE UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U TYMaHUCTUYECKUX KAueCTB JIUYHOCTH;
- (OpMHUPOBAHHE 3KOJOTUYCCKOTO MBINUICHHS, YOSKICHHOCTH B HEOOXOJAMMOCTH OXpaHBI
OKPY’KaroILEH CPEbI.

Ilnanupyemsle pe3yJibTaThl
JIMYHOCTHBIE pe3yJIbTATHI: *

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYYaIOUIMMHUCS
IporpaMM CpelHero oomero o0pa3oBaHMs (JUYHOCTHBIM, METANpPEJAMETHBIM U IPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM Al pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMsS MPOrpaMm
CpeAHero o01ero oopa3oBaHusl ABIAETCS CUCTEMHO-ESITEIbHOCTHBIHM MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM TOAXOJIOM B CTPYKTYPE JHMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS IpeaMera «XHMHsS» Ha YPOBHE CpeIHEro o0mero o0pa3oBaHUsS BBIICICHBI
CJIEAYIOIINE COCTABIISAIOLIHE:

—  0CO3HaHME O0YYAIOIMMUCS POCCUICKON I'pakJaHCKON MIEHTMYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOTIPEICIICHUIO;

—  HaJWM4Me MOTHBAIMU K 00yUYCHHIO;

—  IleJeHaNpaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKHU XUMUHU;

—  TOTOBHOCTBH M CITIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYIIIMMH [EIOCTHOW CUCTEME XUMHUECKOT0 00pa30BaHus;

—  HaJu4ue IPaBOCO3HAHMS SKOJIOTMYECKOM KyJIbTYPbl M CIIOCOOHOCTH CTaBUTh LIEIHU U
CTPOUTH >)KU3HEHHBIE IJIAHbI.

JIMYHOCTHBIE PE3yJBTaThl OCBOCHUS MpeaMeTa « XMMHSD IOCTUTAIOTCS B €IMHCTBE YUEOHOM 1
BOCIIUTATENIbHOH JEATENBHOCTH B COOTBETCTBUM C TyMaHUCTHYECKHUMH, COLMOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM M HJA€AJTaMU POCCHUHCKOTO TpakIaHCKOro O0OIIecTBa,
IPUHATBIMU B OOLIeCTBE HOPMaMHM M TMpaBUJIAMM TIOBEIEHUS, CIIOCOOCTBYIOIIMMH Hpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yUYaIOIIAXCS.

JIMYHOCTHBIE PEe3yNabTaThl OCBOCHUS TpeaMeTa «XHMHS» OTpakaroT CHOPMHUPOBAHHOCTH
OIbITA MO3HABATEIbHOM M MPAKTUYECKON JEATEIbHOCTH OOYYAIOLIMXCS MO Pean3alud MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

—  0CO3HaHMA OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U NPaBOINOPAIKY;

—  TPEeACTaBIECHUS O COLHUAIBHBIX HOPMax M MpaBHJIaX MEXIUYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE;

! Tlporpamma cocragiena ¢ yuerom padoueii mporpaMmbl BocnuTanus odydaromuxcss MBOY «Hayunenckas

COII umenu I'arapuna FO.A.», 0CHOBHBIX HanpaBJieHUIl BOCMUTaHUSA B cooTBeTcTBUHU ¢ PI'OC:

I'paxknanckoe

ITaTpuoTnueckoe

JlyXOBHO-HPaBCTBEHHOE

JcTeTHYecKoe

®u3nyeckoe BocnUTaHHe, (GOPMHpPOBaHHE KYJbTYPhl 310POBOr0 00pa3a KWU3HM H IMOLMOHAJILHOIO
0J1aronoTyyust

Tpynosoe

JK0JI0THYeCKOoe

8. IleHHOCTH HAYYHOT0 MO3HAHMS

agkrwbdE

~No
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—  TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENbHOCTH TPU CO3TAHUM Y4E€OHBIX
MIPOEKTOB, PEUICHUH YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

- CHOCO6HOCTI/I INOHMMAaThb W MNPUHHUMATb MOTHBBI, HAMCPCHHA, JIOTUKY W aAPTrYMCHTLI
APYTUX MPU aHATTU3€ Pa3IMYHBIX BUJOB YUeOHOH NesATETHLHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS .

—  ILIEHHOCTHOTO OTHOUIEHHS] K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOI
XYMMUU,;

—  YBaXCHHA K IMPOLECCY TBOPYECTBA B OOJIACTH TEOPHHU M MPAKTUUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMUS TOTO, YTO JOCTIKEHUS HAyKU €CTh pe3yJbTaT JUIMTEIbHBIX HaOII0ICHUM,
KPOMOT/IMBBIX KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MIPAKTHKOB;

—  HHTepeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHMH U IIOCJIEAYIOIEM aHAINU3E
nH(pOpMAIUU O IEPEAOBBIX TOCTHKECHUAX COBPEMEHHOIN OTEUECTBEHHOM XHUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

—  HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEIACHHUS,

- CHOCO6HOCTI/I OLCHMUBATb CHUTyalllMH, CBA3AHHBIC C XHMHUYCCKHMU ABJICHHUAMH, U
IIPUHUMATh OCO3HAHHEIE PELICHUs, OpPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

—  TOTOBHOCTH OILICHHMBaTh CBOE MOBEJEHUE U TMOCTYNKH CBOMX TOBapHINEH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

—  IIOHMMaHMs LEHHOCTEH 3/10pOBOr0 M 0Oe30macHoro odpasza MKU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPU3UUYECKOMY U IICUXUYECKOMY 37I0POBbIO;

- coOIoIeHHsT TpaBUil OE30MacHOro OOpaIleHHs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM
JKW3HU U B TPYJOBOM JEATEIBHOCTH;

- IIOHUMaHWA OCHHOCTU TIpaBHUJI HHIAUWBHUAYAJIBHOI'O0O M KOJIJICKTHBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

- OCO3HAHUs TOCIEICTBUN U HETPUATHS BPEAHBIX MPUBHIYEK (YMOTPEOIEHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

—  KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON AesITeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIHLHOCTH;

- YCTAaHOBKM Ha AaKTHBHOC YYaCTUC B PCIICHUU IIPAKTUUYCCKHUX 3aJaqd COIIPIEU'II:HOﬁ
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

—  HHTepeca K MPaKTUYECKOMY M3YyUeHHI0 mpodeccuil pa3IMyHOro poja, B TOM YUCIE Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUHU;

- YBa)XXEHUS K TPYAY, JIOJAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH AESITEIBHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJbHOM TpaeKTOpUH 00pa3oBaHUS,
Oyayuiedl mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

—  DKOJOTMYECKH IIeJIeCOOOpa3HOro  OTHOLIEHHWs K MPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIe;

—  TOHUMaHHWS  TJ00ATBHOTO  XapakTepa  DKOJOTUYECKUX  mpoOjeM,  BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE IPUPOTHOM U COLIMATIBHON Cpeibl;

- OCO3HaHUuA HeO6XOJII/IMOCTI/I HUCITOJIBb30BaAHUA JIOCTI/I)KGHI/II\/'I XUMHUHU 1 PEIICHUA
BOIIPOCOB PAIIMOHATILHOTO MPUPOAONOIB30BAHUS;
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- AKTUBHOT'O HEMPUATHUS JEHCTBUH, TPUHOCAIINX BPEll OKPYKAIOLIECH MPUPOTHON cpene,
YMEHHSI TPOrHO3UPOBATh HEOJNArOMPHUITHBIE HKOJIOIMYECKHUE TIOCIEACTBUS IMPeANPUHIMAEMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

- HaJIM4YUsl Pa3BUTOrO 3KOJIOIMYECKOIO MBILIUIEHHUS, JKOJIOTMYECKON KYJIbTYpBI, OIbITA
NEeATEIbHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS MU B [TI03HABATEIIBHOM,
KOMMYHHKAaTUBHOM M COLIMAIBHOM MPaKTUKE, CHOCOOHOCTH W YMEHHsSI aKTUBHO IPOTHUBOCTOATH
uaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

- c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

- MOHUMAHUS CHCHU(PUKUA XUMHH KaK HAayKd, OCO3HaHHs e ponu B (HOPMHPOBAHHH
paMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO MPEICTABICHUS 00 OKpYXKAIOIeM MUpe
Kak O €IMHCTBE MPHUPOABI M YEJIOBEKA, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U pEILICHUU
po0GsieM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

- yOSKIAEHHOCTH B 0COOOW 3HAYUMOCTH XMMHH ISl COBPEMEHHOW IUBUIIM3AIUU: B €&
IYMaHUCTHYECKON HANpPaBJIEHHOCTH W BAaXXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuanbHON
KYJIbTYPbl, PELICHUH TI00aIbHBIX MNPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTHYECKOM, MUILEBON U JKOJIOTHYeCKON 0e30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00eCreYeHun
YCIIOBHIA YCIIEIIHOTO TPYAA U KOJOTHYECKH KOM(OPTHOHN JKU3HU KAXKIOTO WieHa 00IIecTBa;

- €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: IOHMMAaHHUS CYIIHOCTH METOJO0B IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJNb30BaTh IOJydaeMble 3HAHHS IS
aHayM3a M OOBSICHEHHs SIBJICHHM OKPYKAIOIIEro MUpa U MPOUCXOISIIUX B HEM M3MEHEHHM, YMEHUS
nenaTth 00OCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C IEJIBIO
MOJIy4€HUs JJOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS PEHICHUS
Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

- MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JESITENIbHOCTH;

- TOTOBHOCTU M CIHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY MOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

- MHTEpeca K OCOOCHHOCTSIM Tpyla B pa3NuyHbIX cdepax mnpodeccuoHaIbHON
NeSITEIbHOCTH.

MertanpeameTrHblie pe3yJibTaThl

MeTtanpeameTHble pe3yabTaThl OCBOCHHS y4EOHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPETHETO
oO1mero 00pa3oBaHus BKIFOYAIOT:

- 3HaYUMBbIE JUIsI (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCS MEKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIe) OOIeHaAyYHbIe MOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KAapTHUHBI MHpa U
crenuuKy METOJIOB TIO3HAHUSA, HCIOJIb3YEeMbIX B ECTECTBEHHBIX HayKaX (Marepusi, BeUIeCTBO,
SHEprus, SBJICHHE, MPOLECC, CUCTEMa, HayYHBIH (aKkT, IPUHLUI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeJIOBaHNE, HAOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U JpYyrue);

- yHHUBEpCalbHbIE  yueOHbIe  JelcTBUsA  (TIO3HABATEeNbHBIE,  KOMMYHHKATHBHBIC,
perynaTuBHbIe), obecrednBaroiye (GpopmupoBaHUuEe (PYHKIIMOHATHHONH TPAMOTHOCTH U COLIMATBHOU
KOMITETEHIIMHN 00yJaromnXcs;

- CHOCOOHOCTh ~ OOy4arolIMXCsl  MCMOJb30BaTh OCBOEHHBIE  MEXIUCIMILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpPCATbHbIC YUeOHbIE NEHCTBUS B MO3HABATENILHON U COIMAEHOM
MPaKTHKE.



MeramnpeaMeTHble  PE3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH  yYCOHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

OBgi1ajleHHe YHUBEPCAJIBHBIMU YU€OHBIMHU NMO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

- CaMOCTOATENIbHO (OPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMYy, BCECTOpPOHHE €&
paccMaTpuBarth;

- OTIPECTIATh NN JIEATEIHHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPHH WX IOCTHUIKCHHS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

—  WCIOJIB30BaTh MPU OCBOCHWU 3HAHWUU TPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKkTepHbIC MPU3HAKY TTOHATUN U YCTaHABIIMBATh UX B3aUMOCBS3b, UCITOJIB30BATh COOTBETCTBYIOIINE
TIOHATHS ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBICHUIA;

—  BbIOMpATh OCHOBAHHS W KPUTEPHH IS KIACCU(UKAIMHU BEIIECTB M XHUMHUYCCKUX
peaKInii;

—  YCTaHAaBIIMBATh MPUUYMHHO-CJIEICTBEHHBIEC CBSI3U MEX]y U3y4aeMbIMU SIBICHUSIMU;

- CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IO AHAJIOTHH),
BBISIBJISTh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHNS,

—  NPUMEHSATH B MpOIlecce MO3HAHUS, UCIIOIb3yEeMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIC)
MOJIeTIH, TPe0OpPa30BBIBATh MOJICIIBHBIC TPEJICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) JJIEMEHTA,
XuUMHYecKas (hopMmyIa, ypaBHEHHE XUMHUYECKOW PEaKIUU — MPH PEIICHUN YICOHBIX MO3HABATEIBHBIX
M TPaKTHYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS IS BBIABICHHS
XapaKTEePHBIX MPU3HAKOB N3Y4a€MbIX BEIIECTB U XUMUUECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

—  BIIQJCTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIN;

- dbopMynupoBaTh IEeNW U 33JaYd  HUCCIIENOBaHHS, HCIOIb30BaTh IOCTABIECHHBIE H
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMUPOBaHHS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHUI;

—  BIIAQJCTh HABBIKAMH CaMOCTOSITCIIGHOTO IUIAHWUPOBAHUS W TIPOBEACHHS YUCHHUYCCKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HaONI0JaTh 3a XOJOM IIpollecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3ynbTar, QOopMyIUpPOBaTh OOOOIIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB HCCIICIOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOJICIIAHHON
pabore;

—  mpuoOpeTarh OMBIT YYEHWYECKOW HCCIEOBATEIbCKON W TPOEKTHOW AESITeThbHOCTH,
MPOSBIISATh  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOATEIHHOMY TIOMCKY METOJOB pElIeHUs
MPAKTUYECKHX 3aJ1a49, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUSI.

3) padora ¢ undgopmanmeii:

- OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHGOpMaNuu (HAy4YHO-TIOMYIsIpHAs
JTUTEepaTypa XUMUYECKOTO COJIEpKaHus, CIIPAaBOYHbIE MOCOOMS, pecypchl MIHTepHEeTa), aHaTU3UPOBATh
WH(OPMAIIHIO Pa3IMYHBIX BUIOB U ()OPM TPEJICTABICHUS, KPUTHUYCCKH OIICHUBATH €€ JIOCTOBEPHOCTH
Y HEMPOTHBOPEUHBOCTE;

- (dbopMynHpoBaTh 3aMpochl U MPHUMEHSTHh Pa3IHMYHBIE METOIBI MPH TMOUCKE W OTOOpe
nH(popManur, HeOOXOAUMOH /TSl BBIMOTHEHUS YU€OHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;

—  mpuoOpeTaTh OMBIT UCIOJIL30BaHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA
1 PA3JIMYHBIX IOUCKOBBIX CHCTEM;

—  CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy mpencTaBieHUs HHGOpMAINN
(cxeMbl, TpaduKy, TUarpamMMbl, TAOIHIIBI, PUCYHKH U JIPYTHE);
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—  HCHIONB30BaTh HAy4YHBIM S3BIK B KadeCTBE CPEACTBA NPH pPadOTe C XUMHUYECKOH
uHpOpMaIKeil: TPUMEHITh MEXIpPEAMETHbIE ((QU3NYECKHEe W MaTeMaTH4eCKHe) 3HaKW U CHMBOJIB,
¢bopmybl, a0OpeBHaTypbl, HOMEHKIATYPY;

—  HCIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBjajieHNe YHHBePCAILHBIMH KOMMYHHUKATHBHBIMH eiiCTBHSIMH:

—  3agaBaTh BONPOCHl IO CYIIECTBY OOCYXKJaeMOH TeMbl B XOJe JAHanora /WM
TMCKYCCHH, BBICKAa3bIBaTh HJIEH, (POpPMyTHpOBaTh CBOM MPENJIOKEHHS OTHOCHUTEIBHO BBITOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

—  BBICTYIATh C MPe3CHTalKell pe3yabTaTOB IMO3HABATEIBHOMN AEATEILHOCTH, TOTY4YCHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TPH BBIOJHEHHUH XUMHYECKOTO IKCIEPHMEHTA,
MPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOMCTB M3Y4aeMBIX BELIECTB, pPEAIM3aLUU Y4eOHOTO
npoekta u (HOpMyIHpOBaTh BBIBOABI 1O pE3yJlbTaTaM MPOBEACHHBIX HCCIENOBAHUNA MyTEM
COTJIaCOBAaHUS MO3UIUHI B X0/1€ 00CYKACHUS U 0OMEHa MHEHUSIMH.

OgJiaileHHe YHUBEPCAIbLHBIMH PeryisTHBHBIMH el CTBUAMU:

—  CaMOCTOSITENIbHO TUIAHUPOBATH M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JESTEIHHOCTD,
ompenensas e€ eI W 3aJa4yd, KOHTPOJMPOBATH W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeajaraéMbelii  alrOpUTM JCHCTBUH IpH BBINOJHEHUHM YYEOHBIX M HCCIEIOBAaTENbCKUX 3a/ad,
BBIOMpaTh HanOosiee 3(PQPEKTUBHBIA CIOCO0 MX pEHICHUS ¢ Y4ETOM IOJYyYCHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

—  OCYIIECTBISITH CAMOKOHTPOJb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHAM3a U
CaMOOIICHKH.

Hpe)lMeTHble pe3yJbTaThbl
HpeI[MeTHBIe PE3yiIbTaThl OCBOCHUA KypCa ((0611_18.5{ " HEOPTaHUYCCKAsA XUMUA» OTPAKALOT:

- c(hOPMHUPOBAHHOCTh TMPEACTABICHUI: O XWMHUYECKOW COCTABJISIFOIIEH E€CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA, POJIM XUMHUH B TIO3HAHUHU SIBIIEHUN IPUPOJIbI, B POPMUPOBAHUU MBILUICHUS U
KYJIbTYPbl TUYHOCTH, €€ (YHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOM IS PelIeHUs] MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOJIHOM Cperie;

- BJIAJICHUE CHCTEMOM XHMHUYECKUX 3HAHUW, KOTOpPAs BKJIOYAET: OCHOBOIOJIAraroIIne
MOHATHS (XUMHUYECKUI D3JIEMEHT, aTOM, HM30TOM, S-, P-, O- 3JIeKTpOHHBIE OpOWTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJIPHBIA O00BEM, BaJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKUCICHUS,
XUMHYECKas CBSI3b (KOBAJIEHTHAs, MOHHAS, METaJNIMYeCKasi, BOAOPOHAS ), KPUCTAJUIMUECKasl peIéTKa,
TUIIBI XUMHUYCCKUX peaKHI/Iﬁ, pacTBOp, OJCKTPOJIHUTBI, HEIJICKTPOIUTHI, JJICKTPOIUTHYCCKAA
JUCCOITMAITUS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XWMHUUYECKOW pEaKIuh, XUMHUYECKOE
PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS INEKTPOIUTHIECKON TUCCOLIUAIINY, TIEPUOINYECKUH 3aKoH [].
W. MeHnneneeBa, 3aKOH COXpaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMHUYECCKUX peaKHI/IHX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUU S3EIK XUMHUH, MHUPOBO33PCHUYCCKUC
3HaHUA, JICKAIIUE B OCHOBC IIOHMMAHUA MPUIYUHHOCTH MW CUCTEMHOCTHU XHMHUUYCCKHX HBH@HI/I?I,
(haKkTONOrMUECKHe CBEIECHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHMH M O€30MMacHOM HCIOJIb30BaHUU
BOXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTH YEIOBEKa,

- cOPMUPOBAHHOCTh ~ YMEHHUI  BBIABIATH  XapaKTEpHbIE  TMPU3HAKK  TOHSTHH,
YCTaHaBJIMBATG HX B3aMMOCBA3b, HWCIIOJIb30BaThb COOTBCTCTBYIOIIUE TIOHATHA IIPH OIKMCAHUHN
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILCHUI;

- c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY /ISl COCTABICHUS
(dhopmys BEIIECTB U yPaBHEHUN XMMHUYECKHX peakiui, cucreMarndeckyto HoMeHknarypy (IUPAC) u
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TPUBMAJIbHBIC HA3BaHMs OTAEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIM ras, yIJIEKUCIBINA Ta3,
aMMHMaK, raiéHas U3BeCTb, HeralléHas U3BeCTb, UThEBas COJa, MUPUT U JPYTHUE);

- c(OPMHPOBAHHOCT YMEHHH ONPEAEISATh BaJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX 3JIEMEHTOB B COSAMHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOM CBA3M (KOBaJEHTHAs,
MOHHAs1, METAJUINYECKas, BOAOPOAHAs) B COETUHEHUAX, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO
BEIIECTBa (aTOMHasl, MOJIEKYJIsSIpHAsl, HOHHAsI, METANINYECcKasi), XapakTep Cpelibl B BOAHBIX pacTBOPAxX
HEOPraHWYECKUX COEAUHEHU;

- c(OPMHPOBAHHOCT, YMEHHUH YCTAHABIMBATH TPHUHAJIKHOCTh HEOPraHMYECKUX
BEIIECTB 0 HMX COCTaBy K OIPEACIEHHOMY KJacCy/TpyIne COeIMHEHWH (MpocThle BeIecTBa —
METaJUIbl U HEMETaJJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

- chOpPMUPOBAHHOCTh YMEHUW paCKphIBaTh CMBICT Tepuoandeckoro 3akona [[. .
MeHzieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO U TPOTHOCTHYECKYIO
N IRIVV

- C(OPMHUPOBAHHOCTh YMEHUH XapaKTepPU30BaTh JJIEKTPOHHOE CTPOECHHUE AaTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 mepuonoB Ilepuoanueckoil cucreMbl XUMUYECKHX 3neMeHToB [ .
MenzeneeBa, UCHONB3Ys TOHATUS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIMY», «IHEPIETHUECKHE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XHMHYECKHUX HJIEMEHTOB U HX COEJAMHEHHH IO
nepuogam u rpynnam [lepuonnyeckoit cucrtemsl xumuueckux 3anemeHToB J1. . Menneneesa;

- c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB pA3JIUYHBIX KJIACCOB, IMOATBEPXKAAaTh CYLIECTBOBAHUE
TFEHETUYECKOM  CBSI3M  MEXJAY HEOPraHMYEeCKMMH  BEIECTBAMHM C  IIOMOUIbIO  YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

- c(OpPMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XUMUYECKHE PEAKIUU MO Pa3IMYHBIM
MpU3HaKaM (YUCIy M COCTaBY PEarupyroUIMX BELIECTB, TEIJIOBOMY 3(PQEeKTy peaklnH, U3MEHEHUIO
CTEIEeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIaCTHIO KaTalu3aTopa);

- c(OPMHPOBAHHOCTh YMEHHUI COCTaBIATh YPABHEHUS pEAKUUH pa3IMyHbIX THUIIOB,
MIOJIHBIE U COKpAIllEHHbIE YPaBHEHUS peakuii HOHHOTO OOMEHA, YUUThIBasl yCIOBHS, IPU KOTOPBIX ATH
peaxkuuu UayT 10 KOHLIA;

- c(OPMHPOBAHHOCTh YMEHMH NPOBOAMTH pPEaKIUH, MOATBEPXKIAIOIINE KauyeCTBEHHBIN
COCTaB  pa3jIMYHbIX HEOPraHWYECKHX BEUIECTB, paclO3HAaBaTb OMNBITHBIM IyTEM  HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

- c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIbHO-
BOCCTAHOBUTEIJIbHBIX PEaKIUi MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

- c(OPMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKOW peaKkiuu
OT pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHsS XHUMHUYECKOTO0 PaBHOBECHUS B 3aBHUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunuun Jle [arense);

- c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh XMMUYECKHE IPOLIECCHI, JIeXkKAIlUe B
OCHOBE TPOMBIIIUIEHHOTO TMOJIyYeHHUsI CEPHOM KHCIOTHI, aMMMakKa, a Takxke C(HOpMUPOBAHHOCTD
npejncTaBieHid 00 oO0IUX HAy4YHBIX MPUHIMIIAX M 3KOJOTHYECKHX MpoljeMax XUMHYECKOIrO
MIPOU3BO/JICTBA;

- c(OPMHPOBAHHOCT, yYMEHUI NPOBOAUTH BBIYMCICHHUS C HCIOJIB30BAaHUEM IOHATHUS
«MaccoBasi JIOJIsl BEIIECTBAa B PAaCTBOPE», OOBEMHBIX OTHOIICHUH ra30B MPU XMMHYECKHX PEaKIHAX,
Macchl BeleCcTBAa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU O0BEMY
OJIHOTO W3 YYacTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOTO 3((dekTa peakiuy Ha OCHOBE 3aKOHOB
COXPAaHEHHUs MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SJHEPTHH;
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- c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBHUJIa MOJIH30BAHMUS XHMHYECKOW MMOCYI0M
U J1abopaTOopHBIM 00OpYAOBaHUEM, a TaKXKe MpaBuia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

- c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOIHATH XMUMHUYECKHHA HKCIEPUMEHT
(paznoskeHue IMepoKCcHaa BOJOPOJa B MPHUCYTCTBUHM KaTajau3aTopa, ONpeAeNieHUE Cpellbl PacTBOPOB
BELIECTB C TOMOIIbIO YHUBEPCAJILHOTO WHIUKATOpA, BIUSHUE Pa3UYHBIX (DAKTOPOB HA CKOPOCTH
XUMHAYECKON PEeaKIMy, peakiMi HOHHOTO 0OMeHa, KadyeCTBEHHbIE PeakIuy Ha Cynb(ar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, pELIEHHE IKCIEPUMEHTAIbHBIX 3aJa4d 10 TeMaM «MeTais» u
«Hemerannbl») B COOTBETCTBUH C MTPaBHJIaMU TEXHUKU 0€30MaCHOCTH MPH OOpAIllEHUU C BEIleCTBAMU
1 1a00paTOPHBIM 00OPYIOBAaHHEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B dopme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX pEaKUUid U (OPMYIHPOBAaTh BBIBOABI Ha OCHOBE JTHX
pE3yJIbTaTOB;

- c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3HPOBATh XMMHUECKYIO MH(OpMAIINIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKalUU, IHTepHET u Ipyrux);

- c(hOpPMUPOBAHHOCTh yYMEHHW COOJIFO/IaTh TPaBUIA SKOJOTHYCCKU IEIeCO00pa3HOro
MIOBE/ICHUS B OBITY U TPYJIOBOW JI€ATEIBHOCTU B LEJIAX COXPAHEHUS! CBOETO 3/10pPOBbS M OKPYKaroIlen
MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTraHU3Mbl OMPEIEIEHHBIX
BellecTB, MOHMMasi cMbicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CIOCOObl yYMEHBILICHHS U
MPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M UEJIOBEKa,

— Ui 00y4aromMxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsl: YMEHHUE NPUMEHSATh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

— Ui CcIembIX M CIHa0OBUASIIMX OOYYArOIIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEYHYIO cucTteMy 00o3HaueHuil JI. bpaiins ans 3anucu XxuMuyeckux Gpopmyit.

Conep:xanue yueOHOro npeamera

Teoperuueckue ocHOBbI xuMuu (13 yacos)

XuMuyeckuit  saeMeHT. AToM. Sapo aTtoma, HW30TOMBI. ODIEKTPOHHAas 000JI0YKA.
DHepreTHyeckue YpPOBHH, MOAYPOBHHU. ATOMHbIC OpOWTamH, s-, P-, O- smemeHTbl. OcoGEHHOCTH
pacrmpeiesieHust JJEKTPOHOB IO OpOWTAIM B aTOMaxX »JJIEMEHTOB IMEPBBIX YETHIPEX TIEPUOJIOB.
DneKTpoHHask KOHQUTYpalHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema XxXumuyeckux snemeHto J[. .
MenaeneeBa. CBsi3b nepuoanueckoro 3akoHa u Ilepuoandeckoil CuCTEMbl XUMUYECKUX 3eMEHTOB J1.
N. MengeneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB M0 TPYMIaM U TIEPHOJIAM.
3HavYeHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CtpoeHue BemecTBa. XUMHUYecKas CBS3b. BHIbI XUMHYECKOW CBsI3M (KOBaJIEHTHAs
HETIOJISIpHAsT W TIOJIApHAsi, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOM
XUMUYECKON CBsI3M (OOMEHHBI W JOHOPHO-aKIeNTOpHBIN). BomopomHas cBs3s. BaneHTHOCTB.
DneKTpooTpUulaTeabHOCTh. CTeneHb OKUceHns. IOHbI: KAaTHOHBI U @HUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCcTBA. THUNBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.
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[TonsstTe 0 gucnepcHbIX cuUcTeMax. McTuHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas most
BEIIECTBA B paCTBOPE.

Knaccugukanus HeopraHmueckux coequHeHuid. HoMeHkmaTypa HEOpraHMYecKHX BEUIECTB.
I'enernueckas CBSA3b HEOPraHMYECKUX BELIECTB, IPUHAUIEKAIMX K Pa3IMUHBIM KJlaccaM.

Xumnueckass peakuusa. Knaccupukanus XMMHYECKHX peakUuil B HEOpPraHMYecKol u
OpPraHMYECKOM XUMHUH. 3aKOH COXPAHEHMs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpocTh peakuuu, €€ 3aBHCHMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMbIE pEaKIHH.
Xumunyeckoe paBHOBecHe. DaKTOPBI, BIUAIOIUE HA COCTOSHUE XMMHMUYECKOTO paBHOBecus. lIpuHumn
Jle HlaTense.

OnexTponuTtnyeckas aucconuanus. CuibHble W cialble »nekTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHAas, IIEJIOYHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKcrepUMEeHTaIbHbIE METO/IbI H3YUEHUS BELECTB U UX IPEBPALLCHUN: JeMOHCTpaLus TaOImIl
«Ileppuoguyeckas cucreMa xumudeckux d3iieMeHToB JI. M. MeHnneneeBa», H3ydeHHE MOAECIEH
KPUCTANINYECKUX PEHIETOK, HAOIIOJEHUE U ONMCAHUE JEMOHCTPALIMOHHBIX U Ja00paTOPHBIX OIBITOB
(pa3noxeHue MEepoKCUaa BOAOPOJAA B MPUCYTCTBMM KaTajau3aTopa, ONpENeleHUue Cpebl pacTBOPOB
BEIIECTB C IOMOUIbI0 YHMBEPCAJIBHOTO HWHAMKATOpPA, pEaKU HMOHHOTO OOMEHa), IpOBEAeHUE
MPAaKTUYECKON paboThl «BiusiHue pa3InyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIumy.

Pacuérnbie 3amaum. Pacu€rel 1O ypaBHEHMSAM XHUMHYECKMX pEaKIUil, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIB30BAaHUEM ITOHATHUS «MACCOBAast 10JIs BELLECTBA.

Heopranuveckasi xumus (17 yacos)

Hewmeramnsl. [lonoxxenne Hemetaios B Ilepuoanueckoi cucteMe XUMUYECKHX JIEMEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTpOEHUs aToOMOB. du3nueckre CBONCTBA HEMETANIOB. AJUIOTPOIUS
HEMEeTaJJIOB (Ha MpUMepe KHCI0poaa, cepsl, pochopa u yriepoa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETaJUIOB (TajloreHoB, cepbl, a3zoTa, Qocdopa,
yriaepoja U KpeMHHUsI) U MX COEIMHEHUH (OKCHIOB, KUCIOPOACOAEpPXAIIUX KUCIOT, BOJOPOJHBIX
COCJIUHEHMI).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramisl. [lonoxenue merainos B [lepuogudeckon cucreme XxumMudeckux snemeHTos Jl. H.
MenneneeBa. (OCOOEHHOCTM CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aToMOB MeTaioB. OOmme
¢usnueckue cBoiictBa MerayuioB. CriaBel METaIOB. JEKTPOXMMMUYECKUN psii  HalpsLDKEHUN
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BaXXHEMIIMX METAUIOB (HATPUM, Kaiduil, KaJlblMi, MarHui,
ATFOMUHHN, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O61mue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METO/IbI U3YUEHHSI BELIECTB U X NPEBPAIICHUN: N3yUYEeHUE KOJUIEKIUU
«MeTauibl U CIUIaBbD», 00pa30B HEMETAJIOB, PELICHUE YKCIEPUMEHTANbHBIX 3aja4, HaOIoJeHUEe U
OIMCaHNE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOAEHCTBHE THIPOKCH/IA aIFOMUHHUS C
pacTBOpamMH KUCJIOT U ILIeI0Yel, KaYeCTBEHHbIE PeaKIIM1 HAa KaTHOHBI METAJUIOB).

PacuérHble 3anaun.

Pacuérel Macchl BemecTBa MiIM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKIUU BEIIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus 4 Ku3Hb (4 yaca)
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Ponp xumuum B oOecriedeHUH SKOJOTUYECKOW, SHEPTeTUYECKOW M THUINEBON 0€30I1acHOCTH,
pa3BUTHM MeAULIUHBL. [IoHATHE O HAyYHBIX METO/AX MMO3HAHMS BEIIECTB M XUMUUECKUX PEaKLU.

[IpencraBienus 06 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYSHUs Ba)KHEHIINX
BELIECTB.

YenoBek B MHUpE BELIECTB M MaTepUalOB: BaKHEWIIME CTPOUTENbHbIE MaTepUalbl,
KOHCTPYKLIMOHHbIE MaTepHajbl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaybl I 3JIEKTPOHUKH,
HaHOMAaTepHalIbl, OPraHUYECKUE U MUHEPAIbHBIE yJOOPEHUSI.

XvUMHS M 30pOBbE UEJIOBEKA: IIpaBWIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
IIpaBUiIa 6€30MaCHOIO UCIIOJIb30BaHU MIPENapaToB OBITOBOW XMMHUHU B IOBCEIHEBHON KHU3HH.

MesxnpeamMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3y4EHUH OOILEH M HEOpraHM4ecKoM XUMuu B 11
KJIACCE OCYILECTBISETCS Yepe3 MCIIOIb30BAaHUE KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX HOHSTHUH, TaKk U
MOHATUH, ABJISIOIINXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKIIA.

OO011e ecTecCTBEHHO-HAay4YHbIE MOHATHUSA: HAYYHBIH (akT, TMIOTE3a, 3aKOH, TEOPUs, aHAIIU3,
CHHTE3, Kiaccu(UKanus, MepruoOINIHOCTh, HAOIIOICHHE, YIKCIIPUMEHT, MOJCIIMPOBAHIE, U3MEPEHUE,
SIBJICHUE.

@dusmnka: MaTepusi, PHEpPrus, Macca, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
pallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHME BEIECTBA, (U3NICCKUE BEIIMYUHBI U €IUHUIIBI KX H3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, B3KOCUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHbI, 0OOMEH BELECTB B OpPraHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XMMH4Yeckas MPOMBIIUIEHHOCTb, METAJUTYyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajIoB, CEIbCKOX03SMCTBEHHOE TPOU3BO/ICTBO, MUIIEBAsI TPOMBIIIIEHHOCTh, (hapMalleBTUYECKas
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHMYECKHUX IPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, MIEKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

TeMaTnuyeckoe NJIAHMPOBAHUE
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No HaumenoBanue VYyeonsie | Kontponsusie | [Ipaktuueckas 20P
paszena pa3zienoB u TeM 4achl paboThI 4acTh
U TEM
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
CTtpoeHue aToMOB.
Ilepuonnueckuii
3aKOH U
[epuonnyeckas https://lesson.edu.r
11 cucreMa 3 0 0 u/04/10
XUMHYECKUX
snemenTtoB . U.
Menpeneena
XuMHu4YecKue https://lesson.edu.r
1.2 peakiuu 6 1 1 u/04/10
Crpoenue
BEILIECTBA. https://lesson.edu.r
13 Muoroobpasue 4 0 0 u/04/10
BEIIECTB
Pa3nen 2. Heoprannuyeckasi Xumust
https://lesson.edu.r
2.1 Mertamibl 6 0 1 u/04/10
https://lesson.edu.r
2.2 Hemeramnbl 9 1 1 u/04/10
CBs3b
23 HEOPraHUYeCKUX U 5 0 0 https://lesson.edu.r
' OpPraHUYeCKUX u/04/10
BEIIIECTB
Paznen 3. Xumus u )Ku3Hb
https://lesson.edu.r
3.1 XuMus 1 5KU3Hb 4 0 0 u/04/10
HUTOI'O: 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHE

n/n

Cpoxku
BbITNIOJIHEHNS

I1aH | pakTt

miaH | pakr

Ha3Banue pa3nena
(KOJIM4YeCTBO 4aCOB),
TeMbl YPOKOB

IIpumeyanue

TexHunka 0e30MaCHOCTH HA YPOKAX XMMMH.
BBoaHbBII U MePBUYHBIN HHCTPYKTAXK MO
Th (MOT Ne 15). XuMHuUeCcKUil 3JIEMEHT.

AToOM. DNIeKTpOHHAas: KOH(GUTYpalHsi aTOMOB.

IIepnonnueckuit 3akoH u [lepnoanueckas
CHCTEMa XMMHYECKHUX sneMeHToB /. 1.
MenieneeBa, uX CBsi3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCTMHEHUN
10 TPYIIaM U nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumuueckux anemenToB .. Meneneena B
pPa3BUTHUU HAYKH

Crpoenue BeliecTBa. XMMUYECKasi CBsI3b, €€
BU/Ibl; MEXAHU3MBbI 00pa30BaHMs
KOBAJICHTHOM CBs13U. Bonoponnas cBsi3b

BaneHnTHOCTb. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHnus. Bemniectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

Iloustue o AUCTICPCHBIX CUCTCMAX.
VIcTHHHBIC U KOJUIOMIHBIC PACTBOPBHI.
MaccoBas J1oJ1s1 BEIIeCTBa B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COEAUHEHUH.
I'enernueckas CBsA3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHWYECKOW U OPraHU4YECKON XHUMHH.
3aKOH COXpPaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaAHEHUs U MIPEBPALLCHUS YJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakiun. OOpaTuMble peaKiuy.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIAN»

11,

DeKTpoIUTHYECKast JUCCOIMALS.
[TonsiTue o BoopoaHoM nokasatene (pH)
pactBopa. Peakuuu nonHoro oomMeHa.
FH}IpOJ'II/I?; OpTraHUYCCKUX U HCOPTaHNICCKUX
BEILECTB

12,

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakiuu. [TonsTie 00 snexTponnse
pacIyiaBoB M paCTBOPOB COJIEH

13,

KonTpomnpHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHUH)
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14,

Mertaubl, ux noyoxenue B [lepuoauueckoi
CHUCTEME XUMHUUYECKUX 3eMeHTOB [[. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe pu3nIecKue CBOWCTBA
METAJJIOB

15,

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HATIPSKEHUM METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KaTui, Kaabllui,
MAarHui, AIIOMUHUN) U UX COCTMHEHUN

17,

XuMHYECKHE CBOMCTBA IIMHKA, JKeje3a U uX
COCTUHEHUN

18,

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTUHEHUN

19,

[IpakTuueckas padbora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 337124 110 TeEME
«Meranas»"

20,

Hemeramnsl, ux nmonoxeHue B
[lepunoanueckoii cucTeMe XUMUIECKUX
anemenToB . 1. Menaeneepa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21,

®duznvecknue CBOMCTBA HEMETAIIIIOB.
AJUTOTpOTNINS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

22,

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COEIUHEHUN

23,

XuMHUYECKHE CBOICTBa a30Ta, pocodpa u ux
COCTUHEHUN

24,

XHUMHUYECKUE CBOKCTBA yIJIEpOa, KPEMHUS
U UX COeIUHEHUN

25,

[IprMmeHeHne BaXXHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26,

O00011eHrEe U CUCTEMATH3AIMs 3HAHUH 110
teMe «HemeTtamnery. Beraucnenus mo
YpaBHCHHUSM XMMUYECKUX PEAKIHHA U
TepMOXI/IMI/IquKI/Ie paCLIéTI)I

27,

IIpakTuyeckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAIBHBIX 33/a4 10 TEME
"HemeTassl"»

28,

KonTtpomnbHas paborta o reMam «MeTtamibh»
u «Hemeramnb»

29,

HeopFaHI/I'-IGCKI/IC N OPTraHUYCCKUE KUCIIOTHI.
HeOpPaHH‘{CCKI/Ie " OPpraHUYCCKUC
OCHOBaHU

30,

AmdoTtepHble HEOpraHU4eCKue 1
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31,

Ponb xumun B obecrieueHun
9KOJIOTMYECKOH, SHEPreTHYeCKON 1
MUIEBOM 6€30MaCHOCTH, Pa3BUTUU
MEIUIHBI

32,

[Ipencrasnenust 06 0OMUX HAYYHBIX
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MPUHIUIIAX TPOMBIIIICHHOTO TTOJTYyYEHUS
BaKHEUIIINX BEIIECTB

33,

YemoBek B MHUPE BEIICCTB U MAaTCpUaJIOB

34,

XHMHS U 300pOBbE YEJIOBEKA




[penmer/kypc xumus kinace 11

®UO yuurens ['onuapenko Eprenus AsekcaHnapoBHa

JInCeT KOppeKTUPOBKH padoueil MPorpaMMbl

YeTBepTh
(momyroaue)

Tema ypoxka

Jara
MPOBEACHUS
110 TUTaHY

[Tpuuuna
KOPPEKTUPOBKU

Koppektupyromire Mmeponpusitus

Jlata

IPOBEJICHUS
1o GakKTy

1 momyroaue

2 nmonyroaue
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