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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI 00YYAIONINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpEIHEeTr0 OO0IIero o0pa3oBaHUsl CpeCTBAaMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed MW MPUHILMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHUS B JKH3Hb COLMYMA, NPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHITHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPEIENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BenlecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi jomnoyiHgercs B Kkypcax 10 u 11 kimaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHHMMaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (DaKTaMHM U  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4JaromMxcs NPUHATHIE MNPOrpaMMON IO XUMHUU MOJAXOJbl K OIpPEAENICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HUCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHIA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHus OOy4YEeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTS pEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTC/UICKTYAJIBHBIX M TBOPYCCKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C KHU3HCHHBIMHU ITOTPEOHOCTSMH, UCITOJIb30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJIS IMOMCKA M aHajau3a YICOHOU W
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICP KAHMS;

(bopMHUpOBaHKE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TPOBEICHUU XHMHYECKOTO
HKCIIEPUMECHTA;

BOCIIUTAaHHWE Yy OOydYarommxcss YOSKIEHHOCTH B T'yMaHHUCTHYECCKOM
HAIPABJICHHOCTH XUMHUH, €€ BaXKHOW POJM B PEIICHWH TJI00ATBHBIX MPOOJeM
paIMoOHAIBHOTO MTPUPOJIONIOIB30BaHNS, TIOIIOJTHEHUS SHEPIeTHICCKIX PECYPCOB U
COXpaHCHHUSI TPHPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTro
OTHOIICHHUS K IIPHPOAC M CBOEMY 3J0pPOBBIO, a TaKKe IPHOOPETCHHS OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHUA B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBJICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 YPOBHS BXOJHUT B COCTaB IpeIMETHOH 00jacTu «EcTecTBeHHO-HAyYHBIC

HpeIIMeTLI».
CBSI3b C PABOUYEM ITIPOT'PAMMOM BOCIIMTAHUS LHIKOJIbI

Peanuzanus negarornyeckuMu pabOTHUKaMU BOCHUTATEILHOTO MOTEHIINAA
YPOKOB XMMMHU TMPEANOJAraeT cleayoliee:

- YCTaHOBJIEHHWE JOBEPUTEIBHBIX OTHOLICHUH MEXIy TMeIaroru4eCKuM
pabOTHUKOM W OOYYarOIIMMHCS, CIOCOOCTBYIOMIMX MO3UTUBHOMY BOCHIPHUSATHIO
oOydaromMMucsi  TpeOboBaHMI W  Mpoch0  MENaroruyeckoro  pabOTHHKA,
OPUBJICYCHUIO WX BHHUMaHHA K OOCyXJaeMol Ha Yypoke uH(popMaluu,
aKTUBU3ALIMY TTO3HABATENIbHOM 1€ TEIbHOCTH;

- MOoOyXJeHue OOydYarolMXcs COONII0NAaTh Ha YpPOKE OOIIETIPUHSATHIE HOPMBI
MOBEJICHUS, TPaBUJIa OOIICHUS CO CTAPIIUMU (TI€IarOTHYEeCKUMHU PaOOTHUKAMU) U
CBEpCTHUKaMHU  (OOy4arOmUMUCS), TPUHIUIBI  Y4EOHOW  TUCHUIUIUHBI |
caMOOpTaHU3allnu;

- IPUBJICYCHHE BHUMaHHUs OOy4aloluXcs K IEHHOCTHOMY acleKTy M3ydyaeMbIX Ha
ypOKax sIBJICHUN, OpraHu3aius ux padoThl C MOJIy4aeMOW Ha YPOKE COLHUAIbHO
3HAUMMOM HWHpOpMaLell — HHUIMUPOBAHHE €€ OOCYKICHMs, BbICKa3bIBAHUS
OOy4YarOIIMMHUCS CBOEr0 MHEHHUS 1O €€ MOBOJYy, BBIPAOOTKHM CBOEr0 K HeW
OTHOILICHHS;



- HWCIOJIb30BaHHE BOCIMTATENbHBIX BO3MOXKHOCTEH coAepx aHHus y4eOHOTo
npeaMera 4Yepe3 JEMOHCTpAIMIo O0OydYarolUIMMCcs MPUMEPOB OTBETCTBEHHOTO,
IPaXJAHCKOTO TOBEICHHS, MPOSBICHUS YEJIOBEKOIIOOUsS W J100pOCeplIeYHOCTH,
yepe3 MmoAdOp COOTBETCTBYIOUIMX TEKCTOB JMJISi YTEHHs, 3afad JJsl pelieHus,
pOOJIEMHBIX CUTYalUH 7Sl OOCYKICHHS B KJIacce;

- TNPUMCHCHHE HA YPOKE HWHTCPAKTHUBHBIX (OpM pabOThl ¢ OOydYarOIIMMUCH:
UHTCIUICKTYaJIbHBIX ~ WTP, CTHUMYJIHPYIOINIMX ITO3HABATCIbHYIO  MOTHBAIUIO
oOydJarommxcst; JUCKYCCHHM, KOTOphbIe MJal0T OOyYaronuMcs BO3MOXKHOCTH
IPHOOPECTH ONBIT BEJACHHMS KOHCTPYKTHBHOTO JWajora; rPyIIoBOW paOOTHI HITU
paboTHI B TTapax, KOTOPhIE ydaT KOMAaHIHOW paboTe ¥ B3aUMOJICHCTBHUIO C APYTUMHA
JICTbMU;

- BKJIIOYEHHE B YpPOK HUIPOBBIX MPOLEAYpP, KOTOpPBHIE MOMOTaIOT MOAIEPXKATh
MOTHBALIMIO OOYYarOUIMXCs K IMOJIYYEHHUIO 3HaHUM, HaJa)KWBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJAcCe, IOMOrarmT  YCTaHOBJICHUIO
no0poxenareabHoN aTMoc(epsl BO BpeMsl YpOKa;

- OpraHu3anu:sa IHG(bCTBa MOTHUBHPOBAHHBIX U 3PpYAHUPOBAHHBIX o6yt1a10n11/1xc;1 HalJ
HX HCYCIICBAIOIIMMH OAHOKIIACCHHKAMH, HAaOIMCro UM COIOHUAJIbHO 3HAYUMBbIHN
OIIBIT COTPYAHHUYCCTBA U B3aUMHOU IIOMOIIIH,

- UIHULMMPOBAHUE U TOJJEPHKKA UCCIE0BATENBCKOM I€ATETbHOCTH 00yUYarOIUXCsl
B paMKax peajli3alvy UMHU UHAUBUAYAIBHBIX U TPYIIIOBBIX HCCIIENOBATEIBCKUX
OPOEKTOB, YTO JacT OOy4YaloIIUMCA BO3MOXXHOCTh TNPUOOPECTH HABBIKU
CaMOCTOATEILHOTO PEIICHHUs] TEOPETUYECKOHM MpOoOIeMbl, TE€HEPUPOBAHUS MU
oopMieHUs COOCTBEHHBIX HAECH, YBAKUTEIBHOTO OTHOLIEHUS K UYXKUM HACSM,
opopMJIEHHBIM B paboTax Jpyrux HUccieAoBaTesield, HaBbIK MyOJUYHOrO
BBICTYIUICHUs NIE€pell aydUTOPUEH, apryMEHTUPOBAHUS W OTCTAUBAHUSA CBOEH
TOYKH 3PECHUS.

PesynbTaThl eguHCTBA yu4eOHOM M BOCHUTATENIbHOW  JIESITEIBHOCTH
OTpaXeHBI B pazjesie paboueil mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl U3YUCHUS
yaeOHoro npeameTa «bronorusp» Ha ypoBHE CpeTHETO O0IIero 00pa30BaHUs.

OO611ee Yyucao 4acoB, OTBEAEHHBIX IS U3YUCHUS] XUMUU, HAa 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Helento), B 11 knmacce — 34 yaca (1 yac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omomorus, wusoMmepus. XHMHUYECKas CBsA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIVIEBOAOPOJAMH, NPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKUil), muposu3. I[IpogykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUHU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJJIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl.  DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUPbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [uuponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUE U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM IMPOJIYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiurHa). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBpAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3AlUU, CPEAHSIS MOJICKYIIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTHUBHBIC BellecTBa (OE€NKH, YTJIEBOIBI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpe/iesieHUs JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XWMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBpaICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHHE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIBI HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUINAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKor XxuMuM B 11 Kitacce OoCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KilacCUpUKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOrpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» AOCTHTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESITEIBHOCTH
OOy4JaroIMXcs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMUX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallMsX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsSI IPOrHO3UPOBATh HEOJIArONMPUATHBIE SKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUYECKOM, MUILEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI YUEOHOIro IMpeameTa «XUMHUs Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOIOB TMO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHS (TO3HABaTEIbHBIE, KOMMYHHKATHBHbIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE YYCOHBIC
JICVCTBUS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHU Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMU BEUIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — TMPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3aJad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W MPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIeil: TpUMEHSATh MeXIpeaMeTHble ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMbI B XOJ€ JMaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TOHATHS (XMMHYECKH JJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEphbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJOXKEHHUSI TEOPUU CTPOCHHSI
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIBb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBuWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1IeJIeCO00Pa3HOro0 TIOBEJCHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IENAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, pPOJH XHMHUH B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHuanbHbIe Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TCHETHUYECKOW CBS3M MEXKIY HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, OOpaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKIAIOIIHE
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llarenne);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCIEHHUSI C HCIIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIO M J1TabOpaTOPHBIM OOOPYJOBAaHUEM, a TaKXKe MpaBHiIa OOpaIlEHUS C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENICJICHHNE Cpelbl PACTBOPOB BEMIECTB C MOMOILIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyinbQar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONY4aeMyl0 U3 Pa3HBIX HCTOYHHKOB (CPEICTBAa MAacCOBOMU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBoa0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuueckoil XuMuu, e€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 05.09.2023
Teopust ctpoeHHs OpraHUYEeCKUX
2 coenuHennii A. M. bytieposa, eé 1
! TP 12.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
opraHuyeckux BemiectB. Homenknatypa
3 1
(cucreMaTuveckas) U TpPUBHAIBHBIE 19.09.2023
HAa3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL 26.09.2023
5 MeraH u 3TaH — npocTenIne 1
MPEJCTABUTENN AIKAHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1
P 10.10.2023
OTHIIEH W IPOIHJIEH — MPOCTEUIINE
7 1
MIPEACTABUTENH AIKEHOB 17.10.2023
[Tpaktuyeckas padora Ne 1. «ITomyuenue
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOWCTBY 24.10.2023
9 Ankanuensl. byraauen-1,3 u 1
MeTunoyranuen-1,3. [lonyuenue 07.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
THSCIHIH pAAL Al 14.11.2023
MPOCTEHIINIA TPEICTABUTENb ATKHHOB
1 BbrunciieHus o ypaBHEHUIO XUMHYECKOM
peakuu 21.11.2023
12 Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB
apeHOB 28.11.2023
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 05.12.2023
[TpupogHBIE HCTOYHUKY YTIICBOJOPOIOB:
14 MIPUPOIHBIN a3 U HOIYTHEIE HEDTIHEIE
prpoa YTHEIC He() 12.12.2023
ra3bl, HeTh ¥ MIPOAYKTHI €€ mepepaboTKu
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB:
15 MPUPOTHBIHN ra3 U NOIyTHBIE HEPTIHBIE
PHpo yrHbie Hed 19.12.2023
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu
16 Kontponbnas paboTta mo pazaery
«YTIeBOAOPOIBI» 26.12.2023
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHo. Bomopoanas cBs3b 09.01.2024
18 MHOroaToOMHBIE CIUPTHI: TUIICHTIUKOIb U
[JIMLIEPUH 16.01.2024
DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
19 .
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 23.01.2024
20 Anpaerunst: GopManbaeTu U
areraabJaerua. AeToH 30.01.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI 06.02.2024




22

[TpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

13.02.2024

23

24

25

CTeapI/IHOBaH 1 OJICMHOBaA KHCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIIOKHBIX
a¢upoB

20.02.2024

27.02.2024

05.03.2024

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

12.03.2024

27

28

VYTIIeBOIbI: COCTaB, KIacCU(UKAITHS.
Baxxnerime npencTaBuTeNnu: ri0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

19.03.2024

09.04.2024

29

Kontponbnas paboTta mo pazaeny
«Kucnopozacoaepxaniyue opraHn4eckrie
COETUHEHUS

16.04.2024

30

31

32

AMWHEBI: METHJIAMUH W aHWUIINH

AMUHOKHCTIOTHI KaK aM(pOTepHBIC
OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuanl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

23.04.2024

30.04.2024

07.05.2024

33

OCHOBHBIE TTOHSTHS XUMHH




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

14.05.2024

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

21.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

07.09.2023

14.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYCCKHX DJIEMEHTOB U HX COCAUHCHUN
10 TPYIIAaM U Nepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€

BUABI; MCXaHHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,[[OpOI[HaH CBA3b

21.09.2023

28.09.2023

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

05.10.2023

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B paCTBOpE

12.10.2023




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAUHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

19.10.2023

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

26.10.2023

CkopocTtb peakiuu. OOpaTuMbIe peaKium.
XUMHUYECKOE PABHOBECHE

09.11.2023

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE
peakuuu. [TonsTre 00 anekTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

KonTtponbHas paboTa mo pa3aeny
«TeopeTndyeckrue OCHOBBI XUMHID)

16.11.2023

23.11.2023

30.11.2023

07.12.2023

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMHUYeCKux dieMenToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKre CBONCTBa
METAJIJIOB

14.12.2023




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PS HaIIPSHKEHUI METaIJIOB

21.12.2023

16

17

18

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJIOB (HATPHUH, Kaduil, KaabIlui, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

28.12.2023

11.01.2024

18.01.2024

19

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

25.01.2024

20

21

22

Hemerasibl, MX MOJ0KEHHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckre CBOMCTBA HEMETAILJIOB.
AnoTponusi HeMeTaJuIoB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U
UX COCOUHEHUU

01.02.2024

08.02.2024

15.02.2024

23

XuMHYecKue CBOMCTBa a30Ta, pocodpa u ux
COEeTUHEHNN

22.02.2024

24

25

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
AX COeINHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN

29.02.2024

07.03.2024

26

O0001eHne 1 cucTEMaTU3ALMS 3HAHUI 110




TteMme «Hemeramiael». Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

14.03.2024

[Ipaktuyeckas padora Ne 3. «Pemenue

27 1
3KCHepI/IMeH’l:'aJIbHBIX 3a/1a4 1o TeMe 91.03.2024
Hewmerannsr"»
28 KonTponbhas pabota no temam «MeTasuibi» 1
u «Hemetamib» 04.04.2024
Heopranunueckue u opraHnuecKkre KUciaoThI.
29 H 1
€OpraHMYEeCKre U OPTaHUYECKUE 11.04.2024
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
30 1
CBSI3b HEOPTraHUYECKHUX U OPraHUYSCKUX 18.04.2024
BEIIIECTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,
1 i 7 1
3 HYHEPTreTUYECKON 1 MUIIEBON 0€30MacHOCTH, 95.04.2024
Pa3BUTHUU MEIAUIIMHBI
[IpencraBienust 06 0OIMMX HAYUHBIX
2 1
3 anHHI:Inax MIPOMBIIIIJICHHOTO TIOJTyYeHUS 02.05.2024
BRXHCHIIINX BEIICCTB
33 q 1
€JI0BEK B MUPE BEIIECTB U MaTepUaAIOB 16.05.2024
34 X 1
UMUS U 3I0POBbE YEIIOBEKA 93.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




OLHEHOYHBIE MATEPUAJIbI

Oco0eHHOCTH OLICHKH JTUYHOCTHBIX Pe3yJIbTATOB:

B coorBerctBun ¢ ®I'OC B mpOMEKYTOUHYIO aTTECTAl[MI0 BKIIFOUEHA HOBas
JMAarHOCTHKA PE3YJIbTaTOB JUYHOCTHOTO pa3BUTHs. OHA MOXKET MPOBOJIUTHCSA B
pa3HbeIX (opMmax (IuarHocThueckass pabora, pe3yibTaThl HAOMIOJCHUS M T.1.).
Takass MUAarHOCTHKA MPEANOiaraeT MPOSBICHUE YYCHUKOM KadeCTB JIMYHOCTH:
OLICHKH TOCTYIKOB, O0OO3HAu€HUE CBOEH J>KU3HEHHOW TMO3UILIUU, KYJIbTYpHOTO
BBIOOpA, MOTHBOB, JIMYHOCTHBIX IIeNe. DTO cyry0o nnuHas cdepa, MOITOMY
IpaBUia JUYHOCTHON 0OE€30MacHOCTH, KOH(PUIEHIIUAIBHOCTH TPeOYIOT MPOBOIUTH
TaKyl0 JUArHOCTHKY TOJBKO B BHJI€ HENEPCOHHU(UIMPOBAHHBIX padboT. PaboThi,
BBITNOJIHAEMbIE YICHUKAMU, HE MOAMUCHIBAIOTCA, U TAOIUIBL, T1€ COOUPAIOTCS 3TU
JaHHbIE, TOKA3bIBAIOT PE3YJIbTATHI TOJIBKO MO KJIACCY WM LIKOJIE B IIEJIOM, a HE 110
KOHKPETHOMY YYEHHUKY.

Oco00eHHOCTH OLIeHKH MeTANpPeAMETHbIX Pe3yJIbTATOB:

1) Ouenka MeranpeAMETHBIX PE3YyJIbTAaTOB OCBOEHHUS OOYYAIOIIMMUCS OCHOBHOM
oOpaszoBarenpHOM mporpammel (manee — OOII) HampaBieHa Ha BBISBICHUE
VHIMBUIyaJIbHON TMHAMUKH pa3BUTUs oOydaromuxcs (0T Hayaia yueOHOro rojia K
OKOHYaHWIO, OT TrojJa K TOJy) C YYE€TOM JIMYHOCTHBIX OCOOEHHOCTEH U
WHJVBUAYAJIBHBIX YCIIEXOB JAETEHN 3a TEKYIIMU U NPEAbIYIIHI IEPUOIBI.

2) Ormenka MeTanpeaMETHBIX pPe3yJNbTaToB ocBoeHus oOyuatomumucs OOIT
IIPOBOJUTCS YUYHUTEJSIMH, KIIACCHBIMUA PYKOBOJIMUTEISIMA COBMECTHO C NEAArOroM -
IICUXOJIOTOM 2 pa3za B roj METOJAOM BKIIOUEHHOIO HaOJIOJECHHUS C MOMOUIBIO
CHeUalbHbIX KOHTPOJIbHO-MeToanueckux cpe3oB (KMC), koTopblil mo3BojseT
BBISIBJIATH JTIOCTMDKEHHUSI JE€Tel B HX ECTECTBEHHOM Cpelne, B IOBCEIHEBHBIX
YKU3HEHHBIX CUTYaIHsIX.

3) OCHOBHBIMHM MOKa3aTeIsIMU AOCTHKEHUN OOYyYarOUIMMUCS MeETalpeAMETHBIX
pe3yJIbTaToOB OCBOCHMUS OOII (peryiaTUBHBIX, [103HABaTEJbHBIX,
KOMMYHUKATHBHBIX ) SIBJISIFOTCS] YPOBHU: TIOBBIIIIEHHBIHN, 0a30BBIN, HU3KHUH.

4) OneHka MeTanpeIMETHBIX pe3yabTaToB ocBoeHUs odyuatommmucs OOIT COO
OCYILECTBIISIETCSI HAa OCHOBAHMM: pE3yJIbTATOB KOMIUIEKCHON MPOBEPOUYHOM
paboThI, pe3yIbTAaTOB BHIMIOJHEHUS WHIUBUTYAJIbHBIX MIPOEKTOB.

5) KomriekcHasi KOHTpOJIbHASI paboTa Ha MEXIPEAMETHOW OCHOBE MPOBOJIUTCS B
KOHIIE Y4eOHOro rojia C IIeJIbI0 OIEHKH CIOCOOHOCTH OOYYalOIIUXCSl peliaTh



y4eOHbIE U TPAKTUYECKUE 3a/1a4d C WCIOJIb30BAHUEM YHUBEPCAIBHBIX yUCOHBIX
nevicteuii. B MBOY COIII Ne 12 mpunsara nsatuOaiibHas IIKajga OTMETOK IS
oOyyarommxcs 5- 9-X KJ1accoB:

e «5» - OTIIMYHO; ® «4» - XOpomo; ® «3» - YAOBIECTBOPUTEIBHO; ® «2» -
HEYJI0BJIETBOPUTEIILHO

Kpurepuu BbICTaABJIEHUS 0TMETOK — 00IEeNIAKTHYECKHUE!

Ouenka «5» craBurca B ciydae: 1. 3HaHWA, TOHMMAaHUS, TIIYOMHBI YCBOEHUS
o0yJarolumMcsi BCero 00bEMa MpPOrpaMMHOrO marepuana. 2. YMEHMs BBIIEIATH
IJIaBHBIE MOJO0XKEHUS B U3YYEHHOM MaTepuaie, Ha OCHOBAaHUU (DAKTOB U MIPUMEPOB
00001IaTh, JenaTh BBIBOJIBI, YCTAaHABJIMBATh  MEXIPEIMETHBIE U
BHYTPHUIIPEIMETHBIE CBS3M, TBOPYECKH IIPUMEHATH IIOJYyYCHHBIC 3HAHHUS B
HE3HaKOMOW cuTyauud. 3. OrcyTcTBME OMMOOK M HEJOYETOB  IpHU
BOCIIPOU3BEJEHUU M3YYEHHOr0 Marepuana, 4. YcTpaHeHUE NpPU YCTHBIX OTBETAX
OTJIEJBHBIX HETOYHOCTEH C IOMOILIBIO JOIMOJHUTENIBHBIX BOMNPOCOB YUYUTEINS,
COOJIIOJIEHNE KYJbTYpbl INMUCbMEHHOW M YCTHOM peud, MpaBuil O(OpPMIICHHS
NUCBMEHHBIX padoT.

Ouenka «4» craBuTCs B ciyyae: 1. 3HaHHWE BCEro M3y4€HHOTO IPOIPAMMHOIO
MaTepuaia. 2. YMeHUs BBIACITH IJIaBHBIC MOJIOKEHUS B U3yYEHHOM MaTtepHale,
Ha OCHOBaHHMH (PAaKTOB M MPHUMEPOB 0000IIAaTh, JI€NaTh BHIBOJBI, YCTAHABIUBAThH
BHYTPUIIPEIMETHBIE CBSA3HM, MPUMEHSTHh IOJY4YCHHbIE 3HAHHUS Ha MpakTUKe. 3.
He3nauutensHbie (HErpyOble) OIMMOKA U HEMOYETHI TMPU BOCHPOU3BEICHUU
W3Y4YEHHOTO MaTepuania, COOI0IeHNEe OCHOBHBIX MPAaBUI KYJIbTYpbl TUCHbMEHHON U
YCTHOM peuu, MpaBuil 0POpMIIEHUSI TUCbMEHHBIX padoT.

Ouenka «3» (YpoBeHb MPEACTABICHUM, COUETAIOIIUXCSA C DJIEMEHTaMU Hay4YHBIX
noHsATui): 1. 3HaHMEe W YCBOEGHHE MaTepHalia Ha YPOBHE MHHUMAJIbHBIX
TpeOOBaHMI MPOrpaMMBbl, 3aTPYJAHEHHUE MIPU CAMOCTOSTEILHOM BOCIIPOU3BEICHUH,
HEO0OXOAMMOCTh HE3HAYUTENbHOW MOMOILIM MpenoAaBaTens. 2. YMeHue padoTarhb
Ha YpOBHE BOCIIPOM3BEIECHUsA, 3aTPYyJAHEHHUS NPH OTBETaX HA BHJIOM3MEHEHHBIC
Bonpochl. 3. Hamwume rpyOoii oOmMOKH, HECKOJbKUX HETPyObIX MpHU
BOCIPOM3BECHUN HW3YYEHHOTO Marepuajia, HE3HAaYUTeIbHOE HeCcOoOI0IeHne
OCHOBHBIX TMpPaBUJI KYJbTYpbl MUCbMEHHOW M YCTHOW peuH, MpaBuil 0hOpMIICHUS
MUChbMEHHBIX padoT.

Ouenka «2»: 1. 3HaHWe U YCBOEHHE MaTepuaia Ha YPOBHE HHM)KE MHUHUMAJIbHBIX
TpeOOBaHMI MPOrpamMMbl, OTAEIbHbIE MPEACTABICHUS 00 M3yYEHHOM MaTepualie.



2. OTrcyTcTBUE YMEHUI paboTaTh Ha YPOBHE BOCHPOMU3BEACHUS, 3aTPYIHEHUS IPU
OTBETaxX Ha CTaHAAPTHBIE BOMpochl. 3. Hanmuume HECKONBKUX TPyObIX OMIMOOK,
OonbIIOr0 4YMciaa HErpyObIX TpU BOCIPOW3BENCHHHM HW3YYEHHOTO MaTepuaa,
3HAYUTEIbHOE HECOOJNIIOJICHHE OCHOBHBIX TPAaBWJI KYyJIbTYpPhl NHCbMEHHOW U
YCTHOM peuH, MpaBui 0pOpMIICHHS MMCbMEHHBIX PadoT.

OuneHka yCTHOTO 0TBeTa 00y4aKOLIerocs:

Ouenka «5» craButcs, ecnu oOydaromuiics: 1. [loka3piBaeT riry0okoe U MOJHOE
3HaHME M TOHMMAaHHE BCEro o00bEMa MPOrpaMMHOrO Marepuasna; IOJHOE
MMOHUMAHHE CYIIHOCTH PACCMATPUBAEMBIX MOHITHH, SBIICHUI U 3aKOHOMEPHOCTEH,
TEOPUH, B3aMMOCBA3EH. 2. YMEET COCTAaBUTh IOJHBIA U IPABWIbHBIM OTBET Ha
OCHOBE M3YYEHHOI0 MaTepuaia; BbIACIATh [IABHBIE MOJIOKEHUS; CAMOCTOATEIBHO
NOATBEPKIATh OTBET KOHKPETHBIMU IpUMeEpamH, (aKTamMH; CaMOCTOATEIbHO M
apryMEHTUPOBAHO JieJaThb aHaiu3, O0O0O0OIlEHHus, BBIBOABL. Y CTAHABIUBATh
MEXNpeAMETHbIE  (Ha  OCHOBE  paHee  NPUOOPETEHHbIX  3HAHUM) U
BHYTPHUIIPEIMETHBIE CBS3M, TBOPYECKH IPUMEHATH IIOJYyYEHHBIC 3HAHHUS B
He3HakoMoil cutyauuu. 3. IlocnenoBaTenbHO, 4YETKO, CBSI3HO, OOOCHOBAHO
u3JjlaraTh y4eOHbBIN MaTepuai; JaBaTh OTBET B JIOTMYECKOM MOCIIEIOBATEILHOCTH C
UCIIOJB30BaHUEM MPUHATONM TepMmuHoioruu. 4. Jlenarb COOCTBEHHBIE BBIBOJBI;
(GOopMyIMpOBaTh TOYHOE ONPENIEICHUE M HMCTOJIKOBAHWE OCHOBHBIX MOHSITHIM,
3aKOHOB, Teopuil. 5. Ilpm oTBeTe HE MOBTOPSTH JOCIOBHO TEKCT Yy4eOHUKA;
u3JIarath MaTepHal JIUTEPATYPHBIM S3bIKOM; IPABUIBHO U 0OCTOSTENIBHO OTBEUATh
Ha JOINOJHUTENbHBIE BOIPOCHl yduTensd. 6. CaMOCTOSTENBHO M PalUMOHAIBHO
UCIOJIb30BaTh  HArJsAHbIE TIOCOOMs, CIpPaBOYHBbIE MaTepualbl, Y4EOHUK,
JOTIOJTHUTENBHYIO JINTEPATYPy, NEPBOUCTOUYHUKH; NPUMEHSITh CUCTEMY YCIOBHBIX
o003HaYeHUN TpU BEJACHUU  3alKCEH, COMPOBOXIAIOIIMX OTBETOB. 7.
CaMOCTOSTENBHO, YBEPEHHO M 0€30IMO0YHO MPUMEHSATH MOJyYCHHbIC 3HAHMS B
pelieHnuy MpoOJieM Ha TBOPYECKOM YPOBHE; JOIMYyCKaeT He 0ojee OJIHOTO
He04YETa, KOTOPBIM JIErKO HCHpaBiIsieT MO0 TPeOOBaHMIO YUYHUTENs; HMEET
HE0OXOIMMbIEC HaBBIKH pabOTHI ¢ TPUOOpaMU, YepTExKaMHU, CXeMaMH U Tpadukamu,
COOTBETCTBYIOIIMMH OTBETY; 3aIIMCH, COIPOBOXKIAIIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Ounenka «4» craButcs, ecnu oOydaromuiics: 1. IlokaspiBaeT 3HaHUS BCETO
M3Yy4YEHHOI'0 MPOTPAMMHOr0 Marepuaina. /[aér monHbeIll M NpaBUIBHBIM OTBET Ha
OCHOBE M3YUYEHHBIX TEOpUN; HE3HAYUTENIbHbIE OIIMOKM W HENOYETHl MpHU
BOCIIPOM3BENEHNN U3YYEHHOTIO MaTepuasia, ONpeAcIICHUS OHITUI 1ajl HETOJIHEIE,
HEOOJIbIIINE HETOYHOCTH MPHU UCTIOIb30BAHUN HAYUYHBIX TEPMUHOB MJIM B BBIBOJIAX



U 00001IeHUAX U3 HAOMIOJACHUN U OIBITOB; MaTepual H3JaraeT B OIMpeeIeHHON
JIOTMYECKON MOCIEN0BATENBHOCTH, IIPU 3TOM JOIYCKAaeT OJHY HErpyOyro OLIHMOKY
WK He Oosiee JBYX HENOYETOB U MOXET UX HMCIPABUTh CAaMOCTOSITENIBHO IPU
TpeOOBAaHUM WM NIPU HEOOJBUIONW MOMOIIM MPENOJaBaTENs; B OCHOBHOM YCBOMII
y4eOHBI MaTepuai; MOATBEPKAAET OTBET KOHKPETHBIMU MPUMEPaMHU; MPaBUIHHO
OTBEYACT Ha JOIMOJHUTEIbHBIE BOMPOCHl YUHUTENSA. 2. YMEET CaMOCTOSITENIBHO
BBIJICTISITH TJIABHBIE TIOJIOKEHUS B M3yUYEHHOM MaTepualie; Ha OCHOBaHUH (PaKTOB U
npuMepoB 000011aTh, A€TaTh BBIBOJIbI, YCTAaHABINBATh BHYTPUIIPEIMETHBIE CBSI3U.
[TpuMeHATh TMOJy4YEHHBbIE 3HAHMWS Ha IMPAKTHUKE B BUIAOW3MEHEHHON CHUTYallMH,
COOJIIOIaTh OCHOBHBIE MpaBWiIa KYyJIBTYpbl YCTHOW PEUM M COIPOBOKIAIOLIEH
NUCHbMEHHOM, HCIIOJIb30BaTh Hay4Hble TepMHUHBI. 3. He oOnamaer nocrarodyHbIM
HABBIKOM pabOTHI CO CIPABOYHOU JTUTEPATYpOH, yUeOHUKOM, TIEPBOMCTOUYHIUKAMHU
(MpaBWJIBHO OpPUEHTUPYETCS, HO pabdoTaeT MemieHHO). JlomyckaeTr HerpyOble
HapyLIEHUs paBuil 0pOpMIIEHUS TUCbMEHHBIX padoT.

Ouenka «3» craBuTCs, eciu oOyvaromuics: 1. YCBOMI OCHOBHOE COJIEp KaHHE
y4eOHOro Marepuana, HMEEeT MpoOenbl B  YCBOGHUMM  Marepuana, He
NPENSATCTBYIONIME JajJbHEUIIEMY YCBOEHHUIO MPOTPaMMHOrO Marepuana. 2.
Marepuan HecucTeMaTHU3UPOBAHHBIM, uW3laraer (QparMeHTapHo, HE Bcerja
NIOCJIEI0BATEIBHO; BBIBOJIBI U 0000ILIEHUS apTyMEHTHUPYET CJ1a00, JOMYCKAeT B HUX
omnOku. 3. JlomyckaeT OMMOKM M HETOYHOCTH B MCHOJIb30BAaHUM HAYYHOM
TEPMUHOJIOTMH, ONPEIEICHUS TMOHATHM JaerT HexocraToyHo derko. 4. He
UCIIOJB3YeT B KAYeCTBE JOKa3aTeIbCTBA BBIBOJBI U O00OIICHUSI U3 HAOIIOACHUH,
(akToOB, OINBITOB WM JOMYCKAaeT OIIMOKH MPU HUX HW3JI0KEHUH; HCIBITHIBAET
3aTpyIHEHHUS] TPU OOBSICHEHUM KOHKPETHBIX SIBJICHUA Ha OCHOBE TEOpUH U
3aKOHOB, B IPAaKTHUYECKOM IIPUMEHEHMH Teopui. 5. OTBe4YaeT HENOJHO Ha
BOIIPOCHI y4HTENs (YIycKasi U OCHOBHOE) WJIM BOCIIPOU3BOJUT COAEPIKAHUE TEKCTA
yuyeOHMKa, HO HEJAOCTAaTOYHO IOHMMAET OTHENbHbIC MOJOXKEHHUS, HMEOIIne
3HayeHWe B 3TOM TekcTe. 6. OOHapyXHBaeT HEIOCTaTOYHOE IIOHWMaHHue
OTIEIbHBIX TIOJIO)KEHUM MpU BOCHPOU3BEACHUM TEKCTa Yy4eOHHMKa (3amucew,
NEPBOMCTOYHUKOB) WJIM OTBEYAET HEMOJIHO HA BOMPOCHI YUUTEINS, AOMYCKAsl OJIHY-
JIBE TpyObIe OIIMOKHU.

Ouenka «2» craBurcs, ecinu oOydvaromuiics: 1. He ycBoun u He packpbil
OCHOBHOE cojiepkaHue Mmarepuana. 2. He nemaer BbIBOJIOB U 0000meHuit. 3. He
3HA€T M HE IMOHUMAaeT 3HAYUTEIBHYI0 MU OCHOBHYK) YacTh MPOTPAMMHOIO
MaTepuasia B Tpelerax IOCTaBlIeHHbIX BompocoB. 4. HMmeer cmabo
c(hOpMHUPOBAHHBIE W HEMOJIHBIE 3HAHWS M HE YMEET MPUMEHSATh MX K PEIICHHUIO
KOHKPETHBIX BOIIPOCOB M 3aaad mo oOpasiyy. 5. IIpu oTBeTe Ha OJUH BOIPOC



JOTyCKaeT OoJiee IBYX TPyObIX OMMOOK, KOTOPhIE HE MOYKET UCIIPABUTH TaXKe MPHU
MOMOILU YYUTETIS.

[Tpumeuanue. [To OKOHUAHUIO YCTHOIO OTBETa O0YYarOLIErocs MeJaroromM Jaercs
KpaTKUM aHalIW3 OTBETa, OOBSABIACTCS MOTUBHUPOBAHHAs OLEHKAa. Bo3MoxHO
OpUBJICYEHHE JpYyrux oOydarolmuxcs JUid aHaiu3a OTBeTa, CaMOaHalln3a,
IPEJI0KEHUE OLICHKH.

OIIeHKa INNAUCbMEHHBIX U THATHOCTHICCKUX KOHTPOJIbHBIX paGOT:

[Iucemennas pabota sBIeTCS OJHOM W3 ()OPM BBISBIECHUS YPOBHS TPAMOTHOCTH
oOyuJarouerocsi, MpoBEPsSET ypPOBEHb YCBOEHHE OOYYarOIIMMCS TEMBI, pas3zela
o0pa3oBaTeNbHOM NPOrpaMMbl H3y4aeMOI'o Y4eOHOTO IMpeiMeTa; OCHOBHBIX
HNOHATUW, TPaBWI, CTENEHb CaMOCTOSTEIBHOCTH OOYy4aroulerocs, yMEHUs
IIPUMEHSTh HAa MPAKTUKE ITOJYYEHHBIC 3HAHMS, HUCIOJIB3Yys, B TOM YHCIIE paHee
W3YYEHHBIA MATEPHUAIL.

Ouenka «5» craButcs, eciau oOydaromuidcs: 1. BEIMOIHUI padoTy 6€3 OmuOoK U
HEJ0YETOB; 2. JOMyCTUd He Oojee OJHOrO HeaoueTa. YUWTHIBACTCA KadeCTBO
opopmienuss pabOThl, aAKKypaTHOCTb, OTCYTCTBHE oOpdorpapuueckux Hu
MYHKTYAIlMOHHBIX OIIHOOK.

Ouenka «4» CTaBUTCS, €CIM OOYYAIOIIMIICSA BBITOJHUI PabOTy MOJHOCTBIO, HO
JONyCTWI B Hel: 1. He GoJsiee 0lHOM HETpyOOil OIMMOKU U OJHOTO HEIOYETOB; 2.
JOMYyCTUJ He OoJiee OJIHOTO HEI0YeTa. YUUTHIBAETCA KAayeCTBO O(POPMIICHUS
paboThI U 001IIast TPAMOTHOCTb.

Ouenka «3» craBUTCS, €ClIM OOYYAIOUIMIICS MPABUIBHO BBHINOJHUI HE MEHee
MOJIOBUHBI Pa0OThI UK JOMYCTWI: 1. HEe Goyiee MBYX rpyObIX OMIMOOK; 2. WM HE
OoJiee oHOM TPpyOOM M OJHOM HErpyOOM OMMOKK M OJHOTO HEJo4YeTa; 3. WU He
OoJiee IBYX-TpeX HErpyObIX ommOOK; 4. WX OJHON HerpyOol OmMOKH U Tpex
HEJIOUETOB; 5. WU MPU OTCYTCTBHHM ONIMOOK, HO TPHU HAJTUYHH YETHIPEX-TATU
HEJI0YETOB. YUUTHIBAETCS Ka4eCTBO 0OpMIICHUS PabOTHI.

Ounenka «2» crTaBuTCs, €ciau oOydamomuicsa: 1. AOMyCTHUI YHUCIO OMIMOOK H
HEI0YETOB MPEBOCXOIAIIECE HOPMY, PU KOTOPOH MOKET OBITh BHICTABJICHA OI[CHKA
«3»; 2. MM eclii TPaBUIIBLHO BBIIIOJHUII MEHEE MTOJIOBUHBI PA0OTHI.

[Ipumeuanue. 1. Yuurenb UMEET MPaBO MOCTABUTH OOYYAIOIIEMYCsl OIEHKY BBIIIIEC
TOH, KOTOpas MpeaycCMOTpPeHAa HOPMAaMH, €CIIM OOYYalIIMMCS OPUTHHAIBHO
BBITIOJTHEHA pabora. 2. OLEHKU C aHaJu30M JOBOASATCA JO CBEACHUS



oOydJarommxcs, Kak MpaBUJIO, HA TMOCICAYIONMEM YpOKe, MpeaycMaTpUBaeTCs
paboTa Haj omuOKaMH, yCTpaHEHHE YYEOHBIX Je(DUITUTOB.

[Ipu oIleHKE BBIMOJHEHUS JIOMOJTHUTEIBHBIX 3aJaHU OTMETKH BBICTaBISIOTCS
CJIEAYIOIINM 00pa3oMm:

- «5» — eclu Bce 3a7JaHus BBIIIOJHEHEI,

- «4» — BBITIOJHEHO MTPABUWJIBHO HE MEHEE V4 3aJJaHUN;

- «3» — BBITMIOJTHEHO MPABWILHO HE MEHEE TIOJIOBUHBI PAOOTHI;
- «2» — He BBIIIOJHEHO 00Jiee MOJIOBUHBI 3aJaHUH.

OueHka BBINOJHEHHS NPAKTHYECKHX (J1a00paTOpHBIX) padoT, ONBITOB IO
npeaMeram:

Ouenka «5» craButrcs, eciau oOydaromuiics: 1. MpaBUIBHO ONpENeTu Ieib
OTbITA; 2. BBIMOJHWI pabOTy B MOJHOM 00BEME C COOJIO/IEHHEM HEOOXOIMMOM
MOCJIEIOBATEILHOCTH TPOBEJICHUS OINBITOB U MU3MEPEHUU. 3. CaMOCTOSITEIBHO U
palMoHaNIBHO BHIOpA U MOJATOTOBUII JJIA OIbITa HEOOX0IMMOE 000PYI0BaHUE, BCE
OMBITHI TIPOBEN B VYCIOBHAX H PEXKUMax, OOECICUMBAIOIINX IOIYICHHEC
pe3yJabTaTOB U BBIBOJOB C HAMOOJbIIEH TOYHOCTBHIO. 4. omucan HaOIIOACHUs
HAy9HO TPAMOTHO, JIOTHYHO ® CHOPMYIHpPOBa BHEIBOABI U3 OMbBITa. B
MPEACTABIICHHOM OTYETE€ TMPAaBWJIBHO W aKKypaTHO BBITIOJIHWI BCE 3allUCH,
TaONHIIBI, PUCYHKU, YEPTEXKHU, TpadUKHU, BHIUUCICHUS U CIETal BBIBOABL O.
MPaBUJIBLHO BBIMOJHWI aHanu3 norpemHocted (9-11-e kiaccer). 6. mposiBIsET
OpraHU3alMOHHO-TPYIOBbIE YMEHUS (TOACPKUBAET YUCTOTY pabodyero mecra u
MOPSAZOK Ha CTOJE, DSKOHOMHO HCIOJNB3yeT pacxXoAHble MaTepuaisl). 7.
AKCIIEPUMEHT OCYIIECTBIISCT IO TUTaHY ¢ YIETOM TEXHUKH O€30TaCHOCTH W MPABHIT
paboThI ¢ MaTepuaiaMu U 000PYIOBAaHUEM.

Ouenka «4» cTaBUTCA, €Clid OOYYAIOMIMIICS BBIMOIHWI TPeOOBaHUSA K OLICHKE
«5», HO: 1. ONBIT MPOBOAMJICS B YCJIOBUSIX, HE OOECICUMBAIOIINX JOCTATOYHOMN
TOYHOCTH U3MEPEHHUI; 2. WK ObUIO JOMYIIEHO JIBa-TPU HEJ0UETa; 3. WM He OoJiee
OJIHOM HerpyOoil omMOKH U OJJHOTO HeJoYeTa; 4. UM SKCIEPUMEHT MPOBEICH HE
MOJIHOCTBIO; 5. WM B ONMHMCAHWW HAOJIIOACHWI U3 OMbITa JOMYCTHJI HETOYHOCTH,
BBIBOJIbI CZIEJIAJT HETOJIHBIE.

Ouenka «3» craBuTcs, eciau oOydaromuiics: 1. MpaBHIBHO OMPENeTHI IIeNb
OTIBITa; pabOTy BBIMOIHIET MPABUILHO HE MEHEE YeM HAIlOJIOBHHY, OJHAKO 00bEM
BBINOJIHEHHOM YaCTH TAaKOB, YTO MO3BOJIIET MOJYYNUTh NPABUIBHBIN PE3YJIbTATHI U



BBIBOJIBI TT0 OCHOBHBIM, TPUHIIUITHAIBHO BaKHBIM 3371a4aM PaOOThI; 2. WIIA MOA00D
o0opyaoBaHus, 00bEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI MO HAYaTy ONBITA MPOBEI
C TIOMOILBIO YYUTENS; UM B XOAE NPOBEICHUSA OIbITAa U H3MEPEHU ObLIM
JOMYIIEHBl OIMIMOKK B OMHCAHUM HAOMIOJEHUN, (HOPMYIUPOBAHUM BBIBOJOB; 3.
OTIBIT TIPOBOJWJICS B HEPANMOHAIBHBIX YCIOBHSIX, YTO TPUBEIO K TOJYyYCHHUIO
PE3YNIBTATOB C OOJIBIIEH MOTPENTHOCTHIO; WIIM B OTYETE OBLIM JOIMYIICHBI B 00IIEH
CJIOKHOCTU He Oojiee ABYX OMMOOK (B 3alUCSIX €IUHUI], H3MEPECHUSX, B
BBIYHCIICHUSX, Tpadukax, TaOIMIax, cXxeMax, aHaju3e MOTPEIIHOCTEeH W T.J.)HE
NPUHIIMITHAIBHOTO IS JaHHOW paOOThl XapakTepa, HO MOBIUSBIINX HA pe3yJIbTaT
BBINIOJIHEHUSI; WJIM HE BBINOJHEH COBCEM, WJIM BBINIOJHEH HEBEPHO aHaIN3
norpemuocre (9-11-p1it  kmacc); 4. gomyckaer rpyOyro OHIMOKY B XOJie
JKCIIEpUMEHTa (B OOBSICHEHUH, B O(opMiIeHHH pabOThl, B COOIIOJEHUU IPABUI
TEXHUKH O€30MacHOCTU ¢ MarepuallaMd H  00OpyJOBaHHUEM), KOTOpas
UCIIPABIIECTCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka «2» CTaBUTCS, €CIM OOydYaromuics: 1. HE ONMpeaeIni CaMOCTOATEIHLHO
IIeJb OTBITA; BBIMOJTHII pPa0OTy HE TOJHOCTHIO, HE IOATOTOBWI HYKHOE
obopyoBaHue M OOBEM BBINOJHEHHOW 4YacTH pabOThl HE MO3BOJSIET CienaTh
MPaBUJIBHBIX BBIBOJOB; 2. WJIM ONBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOJICHUS
MIPOU3BOIMIIMCH HETPABUIILHO; 3. WM B X0JIe pabO0ThI U B OTYETE OOHAPYKUIIUCH B
COBOKYIHOCTH BCE€ HEIOCTATKH, OTMEUYCHHBbIE B TPEOOBAHMSIX K OLEHKE «3»; 4.
JIOTyCKaeTcs B¢ U OoJiee rpyObie OIMOKHM BX0JI€ IKCIIEPUMEHTA, B O0OBSICHCHUH, B
odopmiIeHUH pabOThI, B COOJIFOACHUHN MPABUJI TEXHUKHA O€30MaCHOCTU TIPU paboTe
C BEIIECTBAMH W O00OpYyIOBaHHWEM, KOTOPhIE HE MOXKET HCIPABUTH Jaxe II0
TPEOOBAHUIO YUUTETIS.

[Ipumeuanue. 1. B tex cayuasx, korjga oOydarouuiics rnokasan OpUrHHAIBHBINA U
HanOoJiee palMOHANBHBIN MOJIX0]I K BBIIOJIHEHUIO PabOThl U B Mpoliecce padoThl,
HO HE M30eall TeX MM MHBIX HEeIOCTAaTKOB, OLEHKA 32 BBINOJHEHUE PadOTHI MO
YCMOTPEHUIO YUUTENSI MOKET ObITh 110 CPABHEHUIO C YKA3aHHBIMH BBILIIE HOPMAMHU.
2. O1eHKY ¢ aHAJTU30M JOBOJSATCS JI0 CBEJEHHUS OOYYaroluXcs, KaK MpaBuiio, Ha
MOCJIEYIOLIEM YPOKE.

Ouenka TBOpYeCcKHX padoOT 00y4YarOIIUXCH:

TBopueckass paboTa BBIABIAECT CPOPMHUPOBAHHOCTH YPOBHS TPaAaMOTHOCTH H
KOMITETEHTHOCTH O0YyYaloIerocs, SBIsSIeTCsl OCHOBHOM (POPMOiT MPOBEPKU YMEHUS
YYCHHKOM TPAaBWIBHO W TIOCIEIOBATEIbHO U3JIaraTh MBICIH, MPUBJIEKAThH
JOTIOJTHUTENBHBIA MaTepHall, JeJaTh BBIBOJBI, MPOBEPSIET PEUYEBYIO MOATOTOBKY
oOyuaromerocs. JlroGas TBopueckass paboTa BKJIOYaeT B ceOsl TpPU YacTH:



BCTYILJICHUE, OCHOBHYIO 4acTh, 3aKJIIOU€HUE U O(OPMIISETCS B COOTBETCTBUH C
€IMHBIMU HOpMaMH M MpaBUIaMH, NPEAbSBIAEMbIMU K padoTam Takoro ypoBHs. C
HOMOUIBIO TBOPUYECKON pabOThI MPOBEPSIOTCA: YMEHHE PACKPHIBATh TEMY; YMEHUE
UCIIOJIb30BaTh S3BIKOBBIE CPENCTBA, NMPEAMETHBIE MOHSTHS B COOTBETCTBUU CO
CTHJIEM, TEMOU U 3a/1aueil BHICKa3bIBaHUS (pabOoThI); COOMIOIEHNE A3BIKOBBIX HOPM
U TpaBWI TPaBOMUCAHMS; KauecTBO OQGOpMICHHS pPAaOOTHI, HCHOJIb30BaHUE
WUIIOCTPATUBHOTO MaTepHalla; MIUPOTA OXBAaTa MCTOYHUKOB M JOMOJHHUTEIbHOU
mutepaTypel. CozpepkaHue TBOPUYECKOHM padOThl OLEHUBAETCS IO CIETYIOIIHM
KPUTEPUSAM: - COOTBETCTBUE PaOOThl YUEHHKA TEME U OCHOBHOM MBICIIH; - IIOJHOTA
packpblTUsi ~ TeMma; -  MPAaBUIBHOCTh  (DaKTHMUECKOro  MaTepuana; -
HOCJIEI0BATEIBHOCTh M30XKeHUs. [Ipu olieHKe TBOpUeCcKOM pabOThl YUYUTHIBAECTCSA
CaMOCTOSITEJIBHOCTh, ~ OPUTMHAJIBHOCTh  3aMbIcla  pabOThl, ypOBEHb €€
KOMITO3UIIMOHHOTO ¥ CTUJIEBOT'O PELIEHUs, PeYeBOro 0(hOpMIICHHUS

Kpurepuu oneHuBaHuA TECTOB:

TecroBas ¢opMa TpPOBEpKH MO3BOJISET CYIIECTBEHHO YBEJIWYUTh O0OO0BEM
KOHTPOJIMPYEMOI'0 MaTepHalla IO CPAaBHEHUIO C TPAJULMOHHON KOHTPOJIBHOU
paboTOI U TEM CaMbIM CO3J1a€T MPEANOCHUIKY JUIsl HOBBILIEHN HHPOPMATUBHOCTH
U OOBEKTHMBHOCTH pe3ysibTaroB. llpennmaraemple KpUTEpUU  OLICHUBAHUS
ONIPEIENSIOTCA KOJIMYECTBOM BOIIPOCOB B TECTE.

Ouenka «5» cTaBUTCA NPU MPABUIBHOM BBITTOTHEHUH 90 % 3amaHuit
Ouenka «4» cTaBuUTCA NMpU NMPaBUILHOM BbintoiHeHUU 70 % 3amanuii
Ouenka «3» cTaBUTCA MPU MPAaBUILHOM BbintoHEHUHU 50 % 3a1anuil

Ouenka «2» cTaBUTCA MPU NMPABUILHOM BbINIOJIHEHUU MeHee 50 % 3agaHuit



Onucanne yue0HO-MeTOAMYECKOT0 M MATEPUAIbHO-TEXHUYECKOT0
o0ecneueHusi 00pa3oBaTeJILHOIO MpoIecca
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AHHOTALUA

Pabouass mporpamma ywyeOHOro mnpeamera «XHMHS» COCTaBJI€HA Ha
ocHoBe: DefepallbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJapTa
cpennero obmero odbpaszopanus (mpanee — ®I'OC OO0 umun OI'OC COO);
denepanbHON OCHOBHOM 00pa30BaTENbHOW MPOrpPaMMbl CPEIHETO OOILEero
obpazoBanus (nanee - @OIT OO0 unu GOIT COO).

JlanHast mporpamMma oOOECIeYMBACTCS JUHUEH YYeOHO-METOIMYCCKIX
koMruiekToB 1o xumuu Juisi 10-11 xmaccoB mox penmakmmeit O.C.I'abpuernsn,
BBIITYCKaeMOM M31aTenbeTBOM «lIpocsemenne.

[Tpu u3yyeHU XMMUHU Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUs BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (OpPMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHIATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

— HalpaBJ€HHOCTb OOyYEeHHMs Ha CHUCTEMaTU4yecKoe MpHUOOILIEHUE
oOyyaromuxcsi K CaMOCTOSITEIbHON MO3HABATEIbHON JAEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHMs, (POPMUPYIOIIMM MOTHUBALUIO U PA3BUTHE CHOCOOHOCTEH K
XUMUH;

—  of0ecrieyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPHOOPETCHUIO
oOy4aronMMuUCs  OmbITa  Pa3HOOOpPa3HOM  JEATETbHOCTH, TO3HAHUSA W
CaMOMNO3HAHUs, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUN), UMEIOIINUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl pA3IMYHbBIX BUIOB JIE€ATEIbHOCTH;

— (QopMupoBanue o00mel (QYHKIIMOHATIBHOH M €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHUH OOBACHATb M OLEHUBATH SIBJICHUS
OKpY>KaIOIlIer0 MHpA, UCHOJB3YSl 3HAHUS U OIBIT, MOJIYYCHHbIE MIPU U3yUYECHUU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH NpoOJieM B TOBCEIHEBHOM >KM3HM U
TPYAOBOM JEATEIBHOCTH;

— (¢opMupoBaHue y OOy4yarolUXcs TyMaHUCTUYECKUX OTHOILIEHUH,
MOHMMAHUA LEHHOCTH XMMMYECKUX 3HAHUM [JIs1 BBIPAOOTKH 3KOJOTUYECKU
[eJeco00pa3HOro MOBEACHUS B OBITY W TPYIOBOM JAESITEIIBHOCTH B LEISAX
COXPaHEHHUs CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHUBAIMK K O0yYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX LIEHHOCTEH,
FOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY mpoduiii W  HaNpaBIEHHOCTH
JanbHeero o0y4ueHus.



Y4eOHBIE TpPEeAMET «XUMHS» BXOIUT B MPEAMETHYIO 00JacTh
«ECTECTBEHHBIE NPEIMETBD), SIBISETCS 00s13aTe€NbHBIM Ui u3ydyeHus B 10-11
KJlaccax M Ha ero uzydeHue oTBoauTcs 68 yvacoB (mo 34 yaca B roxa, B 10-11
KJ1accax).

PabGouass mnporpamma pa3paboTaHa ydHuTelIeM B COOTBETCTBUU C
MOJIO)KEHMEM O pabouux TmporpaMmax ¢ OINpEAessieT  OpraHu3aluio
00pa3oBaTENbHOM JACSATEILHOCTA YYMUTEIEM B IIKOJE MO ONPEACICHHOMY
y4eOHOMY TIPEIMETY .

Pabouas mporpamma yuebHOro mpeamerta sisnsiercss yacteio OOII OO0
(OOIT COO), onpeaestomIei:

- COJIEpKAHUE;

- IUIaHUpYEMbIE pe3yibTaThl (JUYHOCTHBIC, METANpeIMETHbIE U
IpEeIMETHBIC);

- TEMaTHYeCKOE€ IUIAaHHUPOBAHME C Y4Ye€TOM paboyedl MporpamMmel
BOCITHTAaHHS ¥ BO3MOKHOCTBIO HCIToJb30Banust DOP/LIOP.

Pabouas nporpamMma npuHsATa peUIEHUEM METOAUYECKOr0 OOBETUHEHUS U
COTJIacOBaHa 3aMECTUTEJIEM JAUPEKTOpa MO Y4eOHO-BOCIUTATEIBbHONW padoTe
MBOY COLI Nel2.

Jlata 2023 r.




