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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeAHero ooOmero oOpa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEAHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbx B DeaepaJibHOM  TOCYIApPCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJNOXKeHH «Crparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEIEIICHUIO

oOmieil ctparernu oOy4eHuUsl, BOCIIUTAHUS U Pa3BUTUSL 00yUYaIOIIUXCsl CPEICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuenrtyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, [10JIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyaroluxcs Ha YpOBHE CpPEIHEro oO0IIero o0pa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XHMHUSA», COIEPKAHUE M IOCTPOEHHE KOTOPOIO OIpENEsIeHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKUd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX weaed W MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKAY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro ujieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMIMMH LEISIMH M TPUHIMIIAMUA CPEIAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS. 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 M 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 cTpoeHuu BenlecTB. CBeaeHUs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
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 TMO3UIIUH,



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi jomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M 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
dopmupoBaHre y OOy4YarOMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMI MEXIAYy HOBbIMH (haKTaMHM U  TEOPETUUECKUMH
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 NPUHITHIE NPOrpaMMON IO XUMHUU TMOJXOJbl 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 MHpOPMALIK, HEOOXOAUMBIX AJI MPUOOPETEHHUS 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
COJlep KaTeIbHOM XapaKTePUCTUKHU 1ieJied W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmupoBaHME CHCTEMBl XWMHWYECKMX 3HAHUW Kak  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIeld U 3a/1a4 U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAaKTUYECKOH KOMIIOHEHTE COAEp>KaHusd OOYy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHus MmpoOJeM, MOoucKa, aHanu3a U 00padoTKu MHQPOpMaLUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI SHEPTETHUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCcKuX BelecTB. ['oMonorusa, wuzomepus. XHUMHUYECKAas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJIUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HaKoMJIeHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amMelieHus] U TOPEHUs), HAXOXKIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psii. DTUIEH U MPONMIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHUYECKHE cBOMCTBa (peakius nojaumepusanuu). [loydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu THAPUPOBAHMS, FaJOTCHUPOBAHUS, THIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U NMPUMEHEHue. Tomnyon:
cocmas, cmpoenue,  uauueckue U  Xumuuveckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue u npumernerue. TOKCHYHOCTh apEHOB.



['eHeTnyeckas CBSA3b MEXKAY YIJIEBOJIOPOAAMHU, MPHUHAJISKAUIMMH K Pa3InYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3YYCHHsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH MO W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPTraHr3M YeJIOBEeKa.

MHoOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManbplaeru, aneTanbAETHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLMH), IOJyUYCHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaromMHsbIX CHUPTOB (B3aUMOJCIHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEHCAIUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KakK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorHs: MNHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIHsI AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucCTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

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

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEIMHEHUN.



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

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEeaKI[MU 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€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MTPUMECH.

XuMHA ¥ KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

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

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHU4ecKorM XuMuM B 11 Kilacce oCyIIeCTBIISIETCSl Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOyJaronMMHUCs TPOTpaMM CpemHero ooOmero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHBIM U NpeAMETHbIM). HaydHO-MeTOAMYEeCKOW OCHOBOM ISt
pa3paboOTKH TJIAaHUPYEMBIX PpPE3yJIbTATOB OCBOCHUS MPOTPAMM CPETHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBHMM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOEHHUSA MpeAMeTa «XHMHsS» Ha YpPOBHE CPEIHErO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIUMUCS POCCHUMCKOW TIpaKAAHCKOW HWIACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

L[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TFOTOBHOCTh M CIIOCOOHOCTHh OOYYarOUIMXCS pPYKOBOJCTBOBATbCSI B CBOEH
JEeSATENbHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, MPUCYIIMMHU LEIOCTHON
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIHOCOOHOCTH CTaBHUTh
LEJIH U CTPOUTH )KU3HEHHBIE IIJIaHbI.

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUS IpenMera «XHUMHS» JOCTUTaloTcs B
€AMHCTBE Y4YeOHOM U BOCHHUTATENBHOW JIEATEILHOCTH B COOTBETCTBHHM C
TYMaHUCTHYECKHMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IICHHOCTSMHU
U WJeallaMd POCCUHCKOIO Tpa)KIaHCKOro OOIIecTBa, NMPUHATHIMU B OOLIECTBE
HOpMaMH U IpaBUJIaMU MOBEIEHHUS, CIOCOOCTBYIOLIMME IIPOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS INYHOCTH 00YYaIOLIUXCA.

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS MpeaMera «XUMHUS»  OTPaxaroT
c()OPMHUPOBAHHOCTh OMBITA [IO3HABATEIIbHOW W MPAKTUYECKOW JEeATEIbHOCTH
oOyyaromuxcsi o peanu3aliy OPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHMS!

OCO3HaHUsI 00YYarOUMMHUCA CBOMX KOHCTHUTYLUHMOHHBIX MPaB U 00sS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEJICTaBICHUS] O COLMAJIBHBIX HOpPMax U MpaBWIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM AESATENBHOCTU MPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHSs, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHbIX BUJOB Y4EOHOU NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCJEIUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUs K TMpolieccy TBOpUECTBAa B O0JIACTH TEOPUU U MPAKTUYECKOIrO
NPUMEHEHUSI XMMHH, OCO3HAHUSI TOTO, YTO JOCTHUKEHUS HAyKH €CTh pEe3yJIbTaT
JUIMTENbHBIX ~ HAOJMIOJICHUM, KPOMOTIMBBIX  AKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEeCa U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHATN3E
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBSI3aHHbIC C XUMUYECKUMHU SIBJICHUSIMU, U
MIPUHAMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TOBEJEHHWE M TOCTYNKHU CBOUX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TOCJEACTBUN ATUX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJIbTYPbI 310POBbSI:

MMOHMMAaHUsl I[IEHHOCTEH 3I0poBOTO U  Oe3omacHOro o0pasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOIO OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOMIO/IeHns TpaBWJI 0OE30MacHOTO OOpalieHuss ¢ BeHiecTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH;

MMOHMMAHUSl [IEHHOCTHM TMpPaBWI HWHIUBHUAYAJbHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUSITHS BPEIHBIX NMPUBBIYEK (YIOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4€OHO-UCCIEI0BATEIbCKOMN
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYyrux  BUOAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHHH MPaKTHUYECKUX 3aj]ad
COIIMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQEeccCuil pa3iMyHOro pojaa, B TOM
YuUCJIe HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUHN TI0 XUMUHU;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;



FOTOBHOCTM K OCO3HAHHOMY BBIOODY HMHAMBUAYAJIbHON  TpacKTOPUU
oOpazoBanusi, Oyayuied mnpodeccun U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB H
noTpedHOCTEH 0011IeCcTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1I€JIECO00Pa3HOr0 OTHOLIEHUSI K MPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MMOHUMaHUS IJI00ANBHOTO XapakTepa 3KOJOTMYECKUX MpoOJIeM, BIUSHHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTIDKCHMM XUMUU s
pelIeHNs BONPOCOB PAlMOHAIIBHOTO MPUPOAONOJIb30BAHHS;

AKTUBHOTO HENPUATHS  JCWUCTBUW, MNPUHOCAIIMX BPEH  OKPYNKaAOUIEH
MPUPOIHON Cpelle, YMEHUS MPOTHO3UPOBATh HEOIArONpHsITHBIE 3KOJOTHYECKHE
MOCJIEICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MTPEJOTBPAIIATH UX;

HaJIMYUs PA3BUTOIO SKOJIOTMYECKOrO0 MBIIUIEHUS, SKOJIOTHUYECKOU KYJIbTYPHI,
OIIbITa NEATEIbHOCTH 3KOJIOTUYECKOU HAaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSA MMM B IIO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAJIBHOU
MIPaKTUKE, CHOCOOHOCTU U YMEHHUS AKTUBHO IPOTUBOCTOSATH UACOJIOTUH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKU U OOILIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeUU(PUKM XUMUUM KaK HayKd, OCO3HaHHMS €€ pold B
(GOpMHUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO
MIPEACTABICHUS] 00 OKpYXKalollleM MUpE KaK O €JMHCTBE MPHUPOABl U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJeM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMHUHU JIJI COBPEMEHHOM LIUBUITU3ALINHN:
B €€ TYMaHUCTUYECKON HAIMpPaBICHHOCTU U BAXKHOW POJIM B CO3JIAaHUU HOBOW 0azbl
MaTepUaTbHONU KYJIbTYphI, PEIICHUN TJIO0ATBHBIX TTPOOJIEM YCTONYMBOTO PA3BUTHUS
YEJIOBEUYECTBA — CBHIPbEBOM, JHEPIETUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIIEYEHUH YCIOBHUI YCIEIIHOTO TPyJa U
AKOJOTUYECKU KOM(POPTHOM KU3HU KaXKOr0 YjieHa OOLIECTBa;

€CTECTBEHHO-HAyYHOW TI'PAMOTHOCTHU: IIOHMMaHUs CYIIHOCTM METOJOB
MO3HAHUS, WCIIOJh3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJly4aeMble 3HaHUS JJI1 aHAIM3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOUIEro MHUpa U
MPOUCXOASIINX B HEM U3MEHEHHI, YMEHHUs JieJaTh 0OOCHOBaHHBIEC 3aKJIIOYEHUSI Ha
OCHOBE HAYYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C LEJbIO MOTYYEHUsI TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSATENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HaHUS MJiA
penieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIBCKOM IEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHHIO U
caM0o00pa30BaHMI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B Pa3iudHbIX cdepax npodhecCuoHaIbHON
NEeSATETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI YUEOHOTO Ipeamera «XHUMHsS» Ha
YpOBHE CPEJHETo 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMEIC TSI dbopmMupoBaHUs MUPOBO33PEHUS 00yJarommnXxcs
MEXKIUCIUIUITMHAPHBIE (MEXIIPEIMETHbIC) OOIICHAYYHBIC TMOHSATHUS, OTpakarollue
IIEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa U CHenudUKy METOJ0B ITO3HAHUS,
HCIIOJIBb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIus, SBJICHUE,
MPOIIECC, CUCTEeMa, HAyYHbIA (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleI0BaHNEe, HAOIIOICHUE, U3MEPEHHUE, IKCTICPUMEHT U APYTHE);

YHUBEpCAJIbHbIE Yy4YeOHBbIE NEUCTBUS (II03HABATENIbHbIC, KOMMYHUKATHUBHEIE,
peryJaTHBHBIE), oOecreunBaromye GopMupoBaHue (yHKIIMOHATLHON TPaMOTHOCTH
1 COITMAJIbHOM KOMIIETEHIIUHM O00yJaroITuXCs;

CITOCOOHOCTH O0YYaIOIIUXCS UCII0JI30BATh OCBOCHHBIE MEKIUCIIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpPCAJIbHBbIE  y4eOHBbIE  JICHCTBUS B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPA)XKalOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TIO3HABAaTCIbHBIMM, KOMMYHHKATHBHBIMA M  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OBiaagenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (pOpPMYJIMPOBAaTh W aKTyalIM3UpPOBaTh  IPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNaTh LeNu JESITEIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI ACSTEILHOCTHU C ITOCTABICHHBIMU IEJISIMU;

HCMOJIb30BaTh INPH OCBOCHMHU 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKU TOHATUM W YCTAaHABIWMBATh WX B3aHMMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIINUE MOHSATUS JJIsi OOBSICHEHUS! OTJEIbHBIX (PAKTOB U
SIBJICHUIM;



BbIOMpAaTh OCHOBaHUSI W KPUTEPUH JJs KilacCU(UKalMKM BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTAHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY H3y4yaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE paACCYXKJEeHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYMS] B PacCMaTpPUBAEMBIX
ABJIICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS, UCIOJIb3yeMbIe B XMMUU CHUMBOJIMYECKUE
(3HaKOBbIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIbHBIEC MPEJICTABICHUS — XUMUYECKUN
3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYEcKast popMylia, ypaBHEHHUE XUMUYECKON peaKIuu
— TpU pelIeHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC MPEJCTABICHUS JISI BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAaMHU METOJOB HAYYHOI'O IO3HAHUS BELIECTB U XHUMHUYECKHX
pEaKLnil;

dbopMyIUpOBATH HENIH U 33Jja4d UCCIEOBAHUS, UCII0JIb30BAaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHM CaMOCTOSITEJILHOTO IUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHHUSI HAONIOJATh 3a XOJIOM
MpoIecca, CaMOCTOSTEIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyIHpOBaTh
000011IeHNs] ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIAHHON paboTe;

NpuoOpeTaTh OMBIT YYCHUYECKOW  MCCIEAOBATEIBLCKOM UM MPOEKTHOU
NEATEIbHOCTH, MPOSIBIIATH CHOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pELICHUS] MPAKTHYECKUX 3a7ady, NPUMEHEHHIO Pa3JIMYHbIX METOJI0B
MTO3HAHUSL.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOUYHHMKAX uHGopManuu (HaAy4dHO-
MOMyJIsIpHAsl JIMTEpaTypa XHUMHYECKOTO COJAEp)KaHUS, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BUIOB U (GopM
MIPEJCTABIICHHS], KpUTUYECKH OLIEHUBATH €€ T0CTOBEPHOCTh U HENPOTUBOPEUNBOCT;

dbopMyIUpOBaTh 3alPOCHhl M MPUMEHSTh PA3IUYHBIE METOJbI MPU TOUCKE U
otbope wuHbOpMALUM, HEOOXOAUMOW IS BBINNOJHEHUS YYEeOHBIX  3a1ay
OIPENICIIEHHOTO TUTIA;

nmpuoOpeTaTh OMNBIT KCIOJIB30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaIbHYHO  (OpMY  IpEICTaBICHMS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTe ¢ XMMHUECKON
uHpOpMalMel: MPUMEHATh MEXNpeaMeTHble ((u3nueckue W MaTeMaTHYECKHUe)
3HAaKU U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPbl, HOMEHKIIATYPY;

UCIOJb30BaTh U  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpPEICTBA
HarJIsAHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMO TE€MbI B XOJ€ JUAOTa H/HIN
JUCKYCCHUH, BBICKA3bIBaTh UJIeU, POPMYJIUPOBATH CBOM MPEAJIOKEHNS OTHOCUTEIBHO
BBINOJIHEHMS [IPEIJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TPE3CHTAllMed pe3yNbTaTOB I103HABATEIBHOU JEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPH BBITIOJTHEHUH
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTHUECKON paboThl MO HMCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, pean3alii y4eOHOro MPOeKTa U (OpMYyJIUPOBATH BHIBOJIBI
[0 pe3yibTaTaM IPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBAHUS MO3UIMI B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBiageHne YHMBEPCAJbHBIMHU PerysiTHBHBIMH 1€iCTBUSAMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIBHYIO
JEsITeNIbHOCTh, OIpenesss €€ Leau U 3aJaud, KOHTPOJIMpOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblii  alrOpuT™M JIEUCTBHM  MpHU
BBIIIOJIHEHUH YYEOHBIX M UCCIENOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN CcHOCO0 WX peHeHus ¢ YYETOM MOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUsD) OTPaXkaroT:

cOPMUPOBAHHOCTh  MPEJACTABICHUA O  XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUI MPUPOJBI,
B (OPMUPOBAHWU MBIIICHUS] W KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHATIHLHOMN
IPaMOTHOCTH, HEOOXOAMMOM JIJIsi PEIIeHUsT MPAKTUYECKUX 3a7ad M IKOJOTUUYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON Cpee;

BJIQJICHUE  CUCTEMOW  XHUMHYECKUX  3HAHUM,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMUUECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa

aToMa, MOJICKYJId, BAJICHTHOCTDL, JJICKTPOOTPHULATCIBHOCTb, XHUMHYCCKaAA CBA3b,
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CTpykTypHas (opmyna (pa3BépHyTas M COKpali€éHHas), MOJb, MOJISIpHas Mmacca,
MOJIIPHBIN  00BEM, YIJIEPOAHBIA CKeNleT, (yHKUHMOHAJIbHAs Tpymmna, pagukal,
M30MEPHUSI, U30MEPHI, TOMOJIOTUYECKUHN PsJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI U
a30TcoJepKallue COCIUHEHUS, MOHOMEp, MOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHHUSA); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHHUS
opranuveckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHS MAcChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXxalye B OCHOBE IMOHUMAaHUs MPUYMHHOCTA W CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUM, (DAKTOIOTMUECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, IOIYYCHUU U
0e30MacCHOM HCIOJIb30BAaHWM BAKHEHIIMX OPraHUYEeCKUX BEUIECTB B OBITY H
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHH BBISBISITH XapaKTEPHBIC TPU3HAKU TOHSTHMA,
YCTaHaBJIIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS TMPHU
OTNMCAHUU COCTaBa, CTPOCHUS ¥ IPEBPAIIEHUN OPTAaHUYECKUX COCAUHEHU;

c(hOPMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl  OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XUMHUUYECKUX  PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WJUIIOCTpPAlMUd HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHMM YCTaHABIMBATh NPUHAMJICKHOCTh H3YUEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaByY M CTPOCHHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne coeAuHeHUW (yTJIeBOJOPOMbI, KHUCIOPOJ U  a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh WM Ha3BaHHUS IIO
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAILHBIC
Ha3BaHMUS OTAEJBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMNWIECH, AaleTUJICH,
STUJICHTJIMKOb, TJIULEPUH, (QeHod, (opManbAeruia, aleTalibAerul, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KMCJIOTa, OJICMHOBAs KUCJI0Ta, CTEapUHOBAasl KUCJIOTa, TJII0KO03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNIATh BHAbBl XHMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh yMEHHUSI TIPUMEHSTH TMOJIOKEHUS TEOPUM CTPOCHUS
opranuueckux BemiecTB A. M. bytiepoBa ajisi 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAB, CTPOEHUE, (PU3UUECKHE
U XUMHYECKHE CBOMCTBA TUIHUYHBIX MPEJACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, ITWICH, IPOMUJICH, alleTHIICH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, METaHOJI, dTaHOJI, STUJICHTJIMKOJIb, TJIULEPUH, (PEeHOII,
aleTalbJeru]l, MypaBbUHasi U YKCyCHasl KUCIIOTHI, TJIOK03a, Kpaxmal, IeJUI0I03a,
aMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXK]Y HHUMU
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YpaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKMX PEaKUUid C HCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYJT;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOYHHUKHU YTJIEBOJIOPOJIHOTO
ChIpbs (HEe(Th, MIPUPOAHBIN Ta3, yroJib), CIOCOOBI X MEPEPadOTKH U MPAKTUIECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHHMA MPOBOJUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa
peaxiuu Mo U3BECTHBIM Macce, 00BbEMY, KOITMUECTBY OJHOTO U3 UCXOIHBIX BEIECTB
WM TIPOYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX HAy4YHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YyUYEHUU BEUIECTB U
XUMHUYECKUX SABJICHUH (HAONIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHE),
WCIIONIb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHUS [UJIsl TPHUHITHS pEIIeHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTYyallUiX, CBS3aHHBIX C BEHIECTBAMH U UX
PUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHUM COOJIOATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
MocyIol U J1abOpaTOpHBIM OOOpPYJOBAaHHMEM, a TakXe MpaBuia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLIHUSAMH MO BBHITIOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIA
HKCIIEPUMEHT (TIPEeBpaIICHUs OPTraHNYECKUX BEIIECTB MPH HArPEBaHUU, MOYUYCHUE
ATUJIEHA U U3yYEHHUE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHNYECKHUX BEIIECTB,
AeHaTypanus OeKOB IIPHU HAarpEBaHUH, [IBETHHIC PEAKIIUN OCIKOB) B COOTBETCTBHUH
C IpaBWJIaMU TEXHUKH O€30MacCHOCTH TMpH OOpallleHud C BeUleCTBAaMH H
7a00paTOpHbIM ~ O0OpYIOBAaHUEM, MPEACTABIATH  PE3yJbTaThl  XUMHYECKOIO
DKCIIEpUMEHTa B (OpMe 3alicH YpPaBHEHHH COOTBETCTBYIOIIMX pPEAKIHA |
(GbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE STUX PE3YJbTATOB;

c(OPMUPOBAHHOCTh YMEHHUW KPUTHUYECKH AHAJIU3UPOBATH XHUMHUYECKYIO
uHpOpMaLlMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopManuu, IHTepHET U Apyrux);

chOpMHUPOBAaHHOCTh ~ yMEHUM  coONMIOAaTh  MpaBWjila  AKOJOTHMYECKHU
L[EJIECOO0PAa3HOr0 TMOBEAEHUSI B OBITY M TPYAOBOW JAESATENIBHOCTH B ULEJAX
COXPAaHEHHUsI CBOETO 3J0POBbSI U OKpYXKAIOIIEH MNPUPOJHOW Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbich mokazarens [IJIK, moscHAT, Ha mpuMepax CIOCOOBI
YMEHBIIICHUS U TTPEIOTBPAILIICHHUS UX BPEAHOTO BO3JCHCTBUS HAa OPTaHU3M UEIOBEKa,;

Ui OOYyYaromMXCcsi ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3/J0POBbBS: YMEHHUE
NPUMEHATHh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX IMO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUH;



JUISL  CAEeNbIX M CHa0OBUIAIIMX OOyYaroUIuXcsi: yMEHUE HCHOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy o0o3HaueHuil JI. Bpaiins juist 3amucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OOImas © HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh  TPEACTABJICHUA: O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBIICHUN MPUPO/IBI,
B (OpMUPOBaHHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIHMOHAIHHOU
rPaMOTHOCTH, HEOOXOAUMOM Jisl PELICHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHON Cpene;

BJIQJICHUE  CHUCTEMOW  XMMHYECKMX  3HAHMM,  KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHYECKHUN 3JIEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJid, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTh, CTENECHb OKUCICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTA/NIMUECKasl peléTka,
TUMBl ~ XMMHYECKUX  PEAKIUH, pPacTBOP, DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS] JTUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaKkIuu, XUMHYECKOE PABHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Jucconmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUsSI W MpEeBpalleHUs SHEPTUu
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIUE B OCHOBE IMOHMMAHUSl MPUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBIICHUM, (PAKTOJOTMUYECKHUE CBEICHHUS O CBOMCTBAx,
COCTaBe, MOJIYYCHUU U O€30MacHOM HCMOJIb30BAaHUU BaKHEUIIMX HEOPTaHUUYECKUX
BEIIIECTB B ObITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISIBJISITH XapaKTEpPHbIC MPU3HAKU TMOHSTHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATHS IPHU
OTMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaIlCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH UCIIOIB30BaTh XHUMHUYECKYIO CUMBOJIUKY IS
coctaBieHuss (OpMyd  BEHMIECTB M YPAaBHCHMM  XUMHUYECKHX  pEaKIIHi,
cucrematnieckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblil ras3, YIJIEKHCIbIA Ta3, aMMHaK, TramcéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COMA, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OMPENENATh BaJICHTHOCTh U CTETICHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COEIUHEHMSIX Pa3IMYHOTO COCTaBa, BHUJ XMMHUYECKOM
CBSI3U (KOBAJIEHTHAs, UOHHAs, METAJUIMYECKas, BOJAOPOAHAsI) B COCIUHECHUSIX, THUI



KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METaJUIMUecKas), XapakTep Cpellbl B BOAHBIX PAaCTBOpPaX HEOPraHMYECKUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEILECTB IO HUX COCTaBy K OMNpeNeIEHHOMY KiaccCy/Tpyrie
COEIMHEHMI (IIPOCThIE BEIECTBA — METAUIbl U HEMETaJUIbl, OKCUbI, OCHOBAHMUS,
KUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT MEPHOANYECKOro 3akoHa Jl.
N. MeHnaeneeBa 1 J€EMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepmonnyeckoid CUCTEMBI XUMUYECKUX
anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATUS «S-, P-, d-3JIEKTpOHHBIC
opOuTaNN», «IHEPreTUUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOWCTB XMMHMYECKHX HJIEMEHTOB M WX COCIMHEHUM MO MEpHOJaM U TpyIIam
ITeprnoanyeckoil cucrempl XuMUUeCKUX 31eMeHTOB [[. 1. Meneneesa;

cOpPMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh  (OMHUCHIBaTH)  OOIIHE
XUMHAYECKHE  CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKAATh CYILIECTBOBAHUE T€HETUYECKOW CBS3UM MEXIAY HEOPraHMYECKUMHU
BEIIECTBAMHU C IIOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c()OPMHUPOBAHHOCTh YMEHUS KIIACCU(PUIMPOBATh XWMUYECKHE PEAKIUHU II0
pa3IMYHBIM TpH3HAKaM (YHCIy W COCTaBy pEarupyrolldX BEIIECTB, TEIIOBOMY
addekTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMM COCTaBISITh YPABHEHHUS PEAKIUN pPa3IMUHbIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPABHEHHS pEaKUUi MOHHOTO OOMEHa, YUYUThIBas
YCJOBUS, ITPX KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUM TPOBOJUTH PEAKIUHU, MOATBEPKIAIOIINE
KAQUEeCTBEHHBI COCTaB pAa3JIMYHBbIX HEOPraHMYECKHX BELIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX PAacCTBOPax HEOPTraHUYECKUX
BEILIECTB;

c()OPMUPOBAHHOCTh ~ YMEHUW  paCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIMM MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOro OajaHca
3THUX PEaKINM;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
peaklMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUSI XMMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHHH XapakTEepU30BaThb XHUMHUYECKHE TIPOIECCHI,
JIe)KAIIUE B OCHOBE IPOMBIIIJICHHOTO IOJYYEHUS] CEPHOM KHUCIOTHI, aMMHakKa, a
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TaKke CPOPMUPOBAHHOCTh MPECTaBICHUN 00 OOIIMX HAYYHBIX TNPUHLMUIAX U
HKOJIOTUYECKUX MPOoOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYHUCICHHUS C HCIOIH30BAaHHUEM
MOHSITHUS «MACCOBast I0JISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHUH T'a30B MPU
XUMUYECKUX PEaKIMsIX, Macchl BelIeCcTBa WM OOBbEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce UM 00BbEMY OJHOTO U3 YYACTBYIOLIUMX B pEaAKIUU
BEILIECTB, TEIUIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUJIa TOJb30BAHUS XUMHUYECKOU
nocyno M J1abopaTopHbIM OOOpYJOBaHUEM, a TakKe IMpaBuiia OOpalieHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUMSIMHU IO BBIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH M  BBINOJHATH XUMUYECKUU
AKCIIEPUMEHT (pa3joKE€HUE IMEPOKCUIA BOAOPOJAa B NMPUCYTCTBUU KaTalld3aTopa,
OIPEJEIIEHUE CPEJIbl PACTBOPOB BEIIECTB C IOMOLIBI0 YHUBEPCATBHOIO UHAUKATOPA,
BIMSHUE pPa3jIMYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEAKIMH, pPEaKLIUuU
MOHHOTO OOMEHa, KauyeCTBEHHbIE PEAKUUU Ha Cyiab(aT-, KapOOHAT- U XJIOPHUI-
AHUOHBI, HA KAaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAJIbHBIX 3aJad MO0 TeMaM
«Meramne» U «HeMeTanne») B COOTBETCTBUU € IPABUIIAMU TEXHUKU OE€30MIaCHOCTH
npu oOpallleHuu C BEUIECTBAaMH U JIAOOpaTOPHBIM OOOpPYAOBaHUEM, MPEACTABIATH
pe3ynbTaTbl XMMHYECKOTrO 3KCIepUMEeHTa B (opMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid © (HOpMyJIUMpOBaTh BBIBOJbI Ha OCHOBE JTHX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUW KPUTUYECKH AHAJIU3UPOBATH XHMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U APYTHX);

chOpMHUPOBAHHOCTh ~ yMEHUM  cOONIOAaTh  MpaBWjiaa  AKOJOTHYECKU
11eJIeCO00pa3HOro TOBEJIEHUS B OBbITY U TPYJOBOW JEATENbHOCTH B LEJAX
COXPAHEHUsI CBOETrO 3JI0POBbSl M OKPYXKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3ACHCTBUS HA JKUBBIE OPTraHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbpic nokazarens [IJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBLIECHUS H
MpEeA0TBPALIEHUS] UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

UIs 00yYarolMXcsi ¢ OTPaHMYEHHBIMM BO3MOYKHOCTSMU 3/10pPOBbS: YMEHUE
NPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaxX IO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAenbIX M ClNa0OBUIAIMX OOyYaroUIuXcsi: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaiing nis 3amucu XMMHUYECKHX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KommgectBoKommaectBo |[IpakTudeckue | 31eKTpOHHBIE (THPPOBHIC)
Ne p YacCOB TI0  |KOHTPOJBHBIX|paObOTHI o0Opa3oBaTenbHBIE PECYpPCHI
m\pp | 23ACIBL TCMBL paboueii  |paGor
nporpamme
TeopeTnyeckre 0CHOBBI 3 bubmuoreka [JOK
OpPraHUYeCKON XUMHUH https://m.edsoo0.ru/7f413368
VI EBOLODOLIL] 13 1 1 bu6mmoreka [JOK
HOpOA https://m.eds00.ru/7f413368
Kucnoponconep:xaiue 1 1 bubmmorexa [IOK
OpraHHuYecKue 13 https://m.edsoo.ru/7f413368
COCJIMHECHHUS
A3oTcoaepkaliie bu6mmoreka [JOK
OpraHMYecKue 3 https://m.edso0.ru/7f413368
COEJIMHEHUS
BricokomounexynspHbie 2 bubnuoreka [IOK
COCITMHCHHUS https://m.edsoo.ru/7f413368
34 2 2
11 KJIACC
KomnuectBo KonmuectBo |[Ipaktnueckue | SnekTpoHHbIE (IH(QPOBLIE)
Ne p YacoOB [0  |KOHTPOJIBbHBIX|pabOThI 00pa3oBaTebHbIC PECyPChI
a3JIeJIbl, TEMBbI o
m\ paboueit  |pabor
nporpamme
Teopernueckne OCHOBBI 13 1 1 bubnmnoreka [JOK
OpPraHUYeCKON XUMHUH https://m.edso0.ru/7f413368
Heopranuueckas xuMus 17 1 2 bubmorexa HOK
P https://m.edsoo.ru/7f413368
XUMUS U )KU3Hb 4 bubmorexa HOK
https://m.edsoo.ru/7f413368
34 2 3

CBS3b C PABOYEN ITIPOTPAMMOM BOCIIUTAHUSI IIKOJIBI

Peanuzanus negarorudeCKUMM pa6OTHI/IKaMI/I BOCIIMTATCIIbHOTO IOTCHIINAJIa YPOKOB

npeamnojaracTt CICaAyronec:

-YCTaHOBJICHUE JOBEPUTEIIBHBIX OTHOIICHUN MEXKY YYUTEIEM U €70 YYEHUKAMU,
CHOCOOCTBYIOUINX MTO3UTUBHOMY BOCTIPUSITHIO yJalllUMUCA TPeOOBaHUI U MPOCHO yUUTEI,

IMPUBJICYCHUIO NX BHUMAHHUA K O6C}’)K,Z[8.CMOI71 Ha YPOKC I/IH(I)OpMaL[I/II/I, aKTHBHM3allMU UX IIO3HABATEIbHOM

JIeITETLHOCTH;

-o0y>XIeHHE MKOJIbHUKOB COOJII0IaTh Ha YPOKE OOIENPUHATHIE HOPMBI ITOBEICHHSI, TPaBUiIa
OOIIEHHSI CO CTApIIUMHU (YUUTENSIMHU) U CBEPCTHUKAMU (IIKOJIbHUKAMH ), TPUHIIUIIBI Y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3aluu;
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-IIPUBJICYEHUE BHUMAHUS IKOJbHUKOB K ICHHOCTHOMY ACIEKTY U3y4aeMbIX Ha ypOKax SIBJIICHH,
OpraHm3aiys ux padoTHI ¢ MOJIy9aeMOU Ha YPOKE COIUAIbHO 3HAYUMOM nH(popMaIuen —
WHUILIMMPOBAHUE €€ 00CYXKICHMS, BEICKA3bIBAHKS YUAIIIUMUCS CBOEIO MHEHHS 110 €€ MMOBOY, BEIPaOOTKH
CBOEI'0 K HEll OTHOIIICHUS;

-MCII0JIb30BaHUE BOCITUTATEIIBHBIX BO3MOKHOCTEH COZIEp)KaHMs y4eOHOTo TpeIMeTa 4epe3
JICMOHCTPAITHIO JAETSIM IIPUMEPOB OTBETCTBEHHOTO, TPAKIaHCKOTO MOBE/ICHUS, IPOSIBIICHUS
YEJIOBEKOJIIOOMS M TOOPOCEPICUHOCTH, Yepe3 MoAO0P COOTBETCTBYIONIUX TEKCTOB ISl YTEHHUS, 3a/1a4 JJIs
pelIeHus, TPOOIIEMHBIX CUTYAIUH IJIs1 OOCYXICHHSI B KJIACCE;

-IIpUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX ()OPM pabOTHI yUalTUXCs: MHTEIUICKTYaIbHbBIX UTD,
CTUMYJIMPYIOIIMX MTO3HABATEIbHYI0 MOTHUBAIIUIO IKOJIBLHUKOB; JUIAKTUUYECKOTO T€aTpa, I/1€ OJIy4YCHHbIE
Ha ypOKE€ 3HaHUs OOBITPHIBAIOTCS B TEATPAIBHBIX MIOCTAHOBKAX; IUCKYCCHM, KOTOPBIC JAIOT YUAITAMCS
BO3MOYXHOCTh TIPUOOPECTH OMBIT BEJCHHUS KOHCTPYKTHBHOTO JUAJIOTA; TPYIIIOBOM paOOThI MU paOOTHI B
rapax, KOTOpbI€ y4aT MIKOJIbHUKOB KOMaHJHOW paboTe M B3aMMOJICHCTBHIO C IPYTUMH JIETHMH,

-BKJIIOUEHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE MOMOTal0T MOJIepKaTh MOTUBALIUIO AETEH K
MOJYYECHUIO 3HAHWM, HATAXKUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUH B KJ1acce, TOMOTAl0T
YCTaHOBJICHHIO JTOOPOKETIaTeIbHON aTMOC(EphI BO BpEMs yPOKa;

-opra"u3anus me(crBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUAIIMXCS HAJl UX HEYCIICBAIOITUMU
OJTHOKJIACCHMKAMM, JAIOLIEr0 MIKOJIbHUKAM COLMAIBHO 3HAYMMBbIN OIBIT COTPYJIHUYECTBA U B3aUMHOMN
ITOMOIIIH;

-UHUIUMPOBAHUE U TTOJIJICP’KKA MUCCIIEI0BATEIbCKON ACATEIILHOCTH IIKOJbHUKOB B paMKax
peanu3alyi UMY UHIMBUAYAJbHBIX U IPYNIOBBIX UCCIEA0BATEIBCKUX TPOCKTOB, YTO IACT MIKOJIbHUKAM
BO3MOXHOCTb IMMPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIISHHUS TEOPETHICCKON MPOOIEMbI, HAaBBIK
TeHEPHUPOBaHUS ¥ 0(DOPMIICHHS COOCTBEHHBIX MJICH, HABBIK YBAKUTEILHOTO OTHOIICHHUS K UY)KHM HJICSIM,
o OpMIICHHBIM B paboTax IPYruX UCCIICIOBATENCH, HABBIK MTyOIMYHOTO BBICTYILICHUS TIEPEe]]
ayJIuTOpHEN, apryMEHTUPOBAHUS U OTCTAWBAHUS CBOEH TOUKU 3PEHHS;

-CO3/1aHMe THOKOW W OTKPBITOH Cpelbl OOydeHHs M BOCIHMTAHMS C MCIIOJIb30BAHMEM Ta[KCTOB,
OTKPBITBIX 00pPa30BaTEIIBHBIX PECYPCOB, CHUCTEM YIPABIICHUS IO3BOJIICT CO3/aTh YCIOBHUS IS
peanmzanuu nipoBosriameHabx FOHECKO Benymux mpuHImnos oopazoBanus X XI Beka:
«obpazoBaHue Il BCEX», «00pa30oBaHuEe Yepe3 BCIO JKU3HbY», 00pa30BaHUE «BCET/Ia, BE3/C U B JIF0O0E
BpeMsi». Y 00ydaromuxcs pa3BUBAIOTCS HABBIKM COTPYIHUYECTBA, KOMMYHHUKAIIMH, COITUATBLHOMN
OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTUYECKH MBICITUTh, ONEPATUBHO M KQUECTBEHHO PEIIaTh MPOOIIEMBI;
BOCIUTHIBAETCS [IEHHOCTHOE OTHOUIEHUE K MUDY;

-IIpOBEeJICHHE B 00111€00pa30BaTEIbHBIX Opranu3anusax Pecnyonuku KpbiM e IMHBIX YPOKOB B
pamkax Kanennapsi 00pa3oBaTenbHBIX COOBITHI, MPUYPOUSHHBIX K TOCYJaPCTBEHHBIM M HAITHOHATHHBIM
npa3aHukam Poccuiickoit denepannu, naMITHBIM AaTaM U COOBITUSM POCCUHCKON UCTOPUU U KYIBTYPHI,
B TaK)K€ MOCBSIIICHHBIX MAMSATHBIM JaTaM B ucTopuu Pecryonuku Kpbim.
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne | Jlata Hara Tema ypoka Kou-
/T | TUIaH (dhakT BO
10 10 4acoB
TeopeTnyecKue 0CHOBBI OPraHHMYECKOH XUMHH
1| 04.09.24 [IpeameT opranndeckoi XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE 1
3Ha4YeHue
211.09.24 Teopus cTpoeHust opraHU4YecKuX coequuenuid A. M. bytiepona, e€ 1
OCHOBHBIE IT0JIO’KEHUS
3118.09.24 [IpencraBienue o KiIaccu(UKaUN OPraHUYECKIX BEIIECTB. 1
Homenknarypa (cucrematuyeckasi) 1 TPUBHAIbHbIE HA3BaHUS
OpPraHUYECKUX BEIIECTB
Yri1eBO10pPOabI
4| 25.09.24 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYCCKHUI s 1
5102.10.24 MertaH 1 3TaH — NPOCTEUIINE NPEACTABUTEIHN AJIKAHOB 1
6| 09.10.24 AJIKEHBI: COCTaB M CTPOCHHUE, CBOKWCTBA
7116.10.24 OTWIIEH U NPOIMUJIEH — MPOCTEHNIINE MPEACTABUTEIN AIIKEHOB 1
8| 23.10.24 IIpakTyeckas padora Ne 1. «[lonyueHue sTuieHa U U3y4eHUe €ro 1
CBOWCTB»
9106.11.24 Anxanuensl. byraguen-1,3 u metmn6yraauen-1,3. Ilomyuenue 1
CHHTETHUYECKOTO KaydyKa M Pe3UHBI
10 | 13.11.24 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN Psil. 1
AlleTuieH — MpOCTENIINNA MTPeICTaBUTENb aJKUHOB
11| 20.11.24 Boruncnenus no ypaBHEHUIO XUMHUECKOHN peakiiuu 1
12 | 27.11.24 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1
13 | 04.12.24 ['eneTnueckas CBA3b yrieBOAOPOAOB, MIPUHALICKAIIUX K PA3TUUYHBIM 1
KJ1accam
14 | 11.12.24 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB: MPUPOAHBIN Ta3 U 1
MOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOIYKTHI €€ epepaboTKu
15| 18.12.24 [TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOIHBII ra3 u 1
MOMYyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ TepepaboTKu
16 | 25.12.24 KonTpouabsnas padora Nel no pazneny «YriieBogopoash» 1

Kucsopoacoaep:xamme oprannyeckue coeJMHeHUs
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17| 15.01.25 [IpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJ. 1
Bonopoanas cBs3b
18 | 22.01.25 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHTIIMKOIb W TIIUIEPUH 1
19 | 29.01.25 ®DeHoIT: CTPOCHUE MOJIEKYITbI, (DU3NYECKUE U XUMUIECKHUE CBONCTBA, 1
IPUMEHCHUE
20 | 05.02.25 Anpaeruapl: GopManbaeTu U aneTaibaeru. AIeTOH 1
21| 12.02.25 OnHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS 1
YKCyCHasI
221 19.02.25 IIpakTyeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM 1
KHCIIOTBI»
23| 26.02.25 CrteapuHOBas U OJICMHOBAs KUCIOTHI, KaK MIPEJICTABUTEIIN BHICIITUX 1
KapOOHOBBIX KHCIIOT
241 05.03.25 Mpbu1a KaK COJIM BBICHTUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE 1
251 12.03.25 CrnoxHnble 3(hupbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Haponus 1
CJIOKHBIX 2(UpPOB
26 | 19.03.25 1
Kupsl: ruaponu3, npuMeHeHue, OMOJIOTUIECKas POJIb KUPOB
27| 26.03.25 VYTrIIeBoIbl: cOocTaB, KiIaccuuKamusa. BaxxHeHue npeicTaBuTeNu: 1
TJII0K033a, PPYKTO3a, caxaposa
28 1 09.04.25 Kpaxmai 1 nemntos03a Kak TprupOIHbIC TOJTHUMEDPDI 1
29 16.04.25 Kontpoabnas padora Ne2 no pazaeny «Kucnopoaconepxaiue 1
OpPraHUYECKHUE COCTUHEHUS»
A3oTcojep:xaliie oprannyeckne coeinHeHust
30 | 23.04.25 1
AMUHBI: METHJIAMUH W aHWJIHH
311 30.04.25 AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKHUEe COSTUHEHMS], UX 1
Ouonorudeckoe 3Hadenue. [lentuapl
321 07.05.25 benkn Kak NpupoaHbIe BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS 1
BbicoKkoMo1eKyIsIpHBIE COeTUHEHHUS
33| 14.05.25 OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1
34| 21.05.25 OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJIIPHBIX COEAMHEHUMN. 1
[TmacTmacchl, KaydyKH, BOJIOKHA
IMOYPOYHOE INTAHUPOBAHHUE
11 KJIACC
No | Jlara [ara Tema ypoka Kou-
n/n | wiaH ¢bakr BO
11 11 94acoB
TeopeTnyeckne OCHOBbI OPraHHYECKOl XUMHUH
1] 05.09.24 XUMHUECKUH 37IeMEHT. ATOM. DJIEKTPOHHAasi KOH(UTypaIisi aTOMOB 1
2| 12.09.24 [lepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 1

anemeHToB J[. . MenneneeBa, MX CBSI3b C COBPEMEHHOMN TeOpUEn
CTPOEHUSA aTOMOB
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3119.09.24

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX IEMEHTOB U UX
COEIMHEHUH 10 TPYIIaM U IepruoiaM. 3HaYeHHUE NEPUOIUIECKOIO
3aKOHa U CHUCTeMbl XUMu4eckux aieMmenToB .. Menzeneesa B
pa3sBUTHU HAYKU

4| 26.09.24 Crtpoenue BemiecTBa. XUMHUUYECKasl CBSA3b, €€ BUJIbl; MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM cBs3U. BosopoaHas cBs3b
5103.10.24 BaneHnTHOCTB. DneKkTpooTpuniaTeIbHOCTh. CTENEHb OKHUCICHUS.
BemecTBa MOEKyISpPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS
6| 10.10.24 ITonsiTve 0 nucnepcHbIX cucTeMax. MIcTUHHBIE U KOJUIOUAHbBIE
pacTBOpBL. MaccoBas J0J1s BEIIECTBA B PACTBOPE
7117.10.24 Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX COCTUHEHUH.
['eHeTHYecKas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB
8 24.10.24 Knaccudukanus XaMHUUECKHX Peakivii B HEOPTaHHYECKOU U
OpPraHMYECKON XUMHUHU. 3aKOH COXPAHCHHUS MACChI BEIIECTB; 3aKOH
COXPAaHCHHUS U TIPEBPAIICHHSI SHEPTUU TP XUMHUYECKUX PEAKIINIX
907.11.24 CxopocTtb peakiuu. OOpaTMbIe peakini. XUMHYECKOE PABHOBECHE
10 | 14.11.24 IIpakTnyeckas padora Ne 1. «BiustHue pa3nu4HbIX GaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIUN»
11| 21.11.24 OnexrpoauThueckas auccouuanus. [lonsaTue o BonopoaHoM
nokasatene (PH) pactBopa. Peakunu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTaHMYECKUX BEIIECTB
12 | 28.11.24 OKHCIIHTENIbHO-BOCCTAaHOBUTENbHBIC peakinu. [TonsaTrue 00
AIIEKTPOIIN3E PACIIIABOB U PACTBOPOB COJIEH
13| 05.12.24 Kountpoasnas padora no pazneny «Teopernyeckre OCHOBBI

XUMHUN»

Heoprannueckas xumus

141 12.12.24 Mertainisl, ux nosoxxenue B llepnoanueckoit cucreMe XUMHUYECKUX
anemeHToB Jl. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

151 19.12.24 CnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH PAJl HAPSIKEHU METAJUIOB

16 | 26.12.24 XvMHYecKue CBOWCTBA BaKHEMIINX METaIOB (HaTpHil, Kalui,
KaJIbIIMA, MarHW{, ATIOMAHAN) U UX COSTUHEHUHN

17 16.01.25 XHUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COEANHEHUHN

18 | 23.01.25 XHUMHUYECKHE CBOMCTBA IIMHKA, KeJie3a U MX COeTMHEHNUMI

19 | 30.01.25 IMpakTuyeckas padora Ne 2. "PenreHne sKCriepUMEHTATBHBIX 3a/1a4
1o teMe «Meraue"

20 | 06.02.25 HewmeTtamiel, ux moyioxkeHue B [leproaudeckoi cucTreMe XHMHIEeCKHX

snemeHnToB /. 1. MeneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB
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21| 13.02.25 ®dusndecKue CBONCTBa HEMETAUIOB. AJUIOTPOMHS HEMETAIOB (Ha 1
npuMepe KUCIoposa, cepsl, hochopa u yriaeponaa)

221 20.02.25 XUMHUYECKUE CBOMCTBA TAJIOTC€HOB, CEPhI U UX COCMHEHUI 1

23| 27.02.25 XuUMHYECKUEe CBOMCTBA a30Ta, (hochopa U UX COCTUHCHHUM 1

241 06.03.25 XVMMHUYECKUE CBOWCTBA YIIepo1a, KPpEMHUS U UX COEAMHEHUN 1

251 13.03.25 [IpuMeHeHre BaXKHEUIIIUX HEMETANIOB U UX COCTUHEHUN 1

26| 20.03.25 O0001enne u cucreMaTu3anus 3HaHnil o reMe «Hemerauieny. 1
Bpluncienus 1o ypaBHEHHUSM XUMHUYECKUX PEAKIMU U
TEPMOXUMHUYECKUE PACUETHI

27| 27.03.25 IIpakTyeckas padora Ne 3. «Pemienne s3xciepUMeHTaIbHbBIX 3a/1a4 1
o reme "Hemerabl"»

28 1 10.04.25 KoutpoabHnas padora no remam «MeTauibh» U 1
«Hewmeramiby/Bceepoccuiickas mpoBepoyHasi padboTa

29 17.04.25 Heopranuueckue u opranndyeckue KucioTel. Heopranndeckue u 1
OpPTaHWYECKUE OCHOBAHUS

30 | 24.04.25 1
AmMoTepHbIe HEOPraHUYECKHE U OPTAaHMYECKUE COCTUHEHHUS.
['eHeTHUECKas CBSI3b HEOPIAHUYECKUX M OPIaHUYECKUX BEIICCTB

XuMUs U )KU3Hb

31 | 03.05.25 Pounb xumun B 06ecrieyeHnu SKOJI0TrHUYeCKO, JHEPTeTUYECKOM U 1
MUTICBON OE30IMACHOCTH, PA3BUTUU MEIUIIUHBI

321 08.05.25 [IpencraBienus 00 OOMMX HAYYHBIX PUHITUIIAX POMBIIUIEHHOTO 1
TIOJTYYCHHUsI BOKHEHIIINX BEUICCTB

33| 15.05.25 UYenoBeK B MUpE BEIIECTB M MAaTEPHAJIOB 1

34| 22.05.25 XHUMHS U 370POBbE YECIIOBEKA 1
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus / T'abpuensa O.C., Octpoymos IN.I'., CnaakoB C.A., AKIIOHEPHOE 00IIECTBO

«M3narenscTBO «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1.

http://school-collection.edu.ru

Enunas womneknus [udposeix OOpaszoBarensHbIx PecypcoB. — Pexum jgoctyma

2. bubnunoreka IIOK https://m.edsoo.ru/7f413368

KPUTEPUU OHEHUBAHUA YYALIIUXCA

KonTpons pe3ynbraToB 00y4eHUs SBISETCS OAHOM M3 BaXHEWIIMX KOMIIOHEHTOB Ipoliecca
o0yuyeHus xumuu. B nponecce 00yueHus OKHBI ObITh YCTAHOBJIEHBI YETKUE B3aUMOCBS3H MEXKIY
MOHATUSAMH, (HOPMUPYEMBIMH Y ydamuxcsi. VIMEHHO TakuM o00pa3oM Yy HHX CO3JaeTcs
onpezaeneHHas cucrema 3HaHMi. Kaknas HOBas TeMa paccMaTpUBAETCs JIMLIb IIOCIE TOrO, Kak
YUMTEIb IIPOBEAET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHHUSI IIOJIYYEHHBIX 3HAHUU JUUIS BOCIIPUATHS
HOBOI'0 MaTepuaiyia. BelnmonHeHue Kakux-nmubo yrnpakHEeHHMH 10 HOBOW TeMe CHocoOCTByeT Oosee
HOJTHOMY, OCO3HAaHHOMY YCBOCHHUIO MaTE€pHaja, CO3AaeT YCIOBHS A (JOPMHUPOBAHUS Yy YUaAIIUXCS
CUCTEMbl XUMHUYECKHUX ITOHATUH, TOTUYECKU CBS3aHHBIX IPYT C APYTOM.

KoHTposb 3HaHMI ydalmUXCs JOJDKEH IPOBOAUTHCS YUHUTEIEM CHUCTEMAaTH4YECKU. Bunsl
KOHTPOJISE MOT'YT OBITh ITPOIHUCAHBI B I'0JIOBOM TEMaTHYECKOM IJIAHUPOBAHUU, a TAKXKe B IJIAHE U
KOHCHeKTe ypoka. OpHUEHTUPOM Ui yYUTENs XMMHH JOJDKHBI ObITh MMEIOIUECS B MPOrpaMMax
pyopuku «JlocTrkeHne MpeIMEeTHbIX, METAPEAMETHBIX U JIUYHOCTHBIX PE3YJIbTaTOBY.

Kaaccudukauum BUI10B KOHTPOJIS Pe3yibTaTOB 00y4eHus] XUMHUHU
e [To MecTy B yueOHOM Ipoliecce

BBoansIii Axrtyanu3zanus [IpeaBapUTEIbHBIA KOHTPOJIb OCYLECTBISAIOT IS
KOHTpPOJIb OTOPHBIX WJIN IMarHOCTHKHU UCXOJHOTO YPOBHS 3HAHUN U YMEHHU
OCTATOYHBIX 3HAHMM MO [IKOJBHUKOB, I09TOMY IIPUMEHSETCA B Ha4aje
TeMe y4eOHOro roja, nepes U3y4eHueM HOBOrO pasJiena Win
TEMBI
Texymmi KOHTpOJIb yCBOCHUS [IpoBoauTCS yuuTenem Ha MPOTSKEHUU BCETO
KOHTpPOJIb y4eOHOro MaTepuaia B y4eOHOT0 3aHATHUS C LENbI0 OTCIISKUBAHHS KauecTBa
XOJI€ TIO3HABATEJIBHOTO | YCBOCHUS XUMUYECKUX 3HAHUM M YMEHUH,
porecca PacCMOTPEHHBIX HA YPOKE
Tematuueckuit | HMtorosas nposepka o | [IpoBoauTcs mocie nu3ydeHust Kakoro-iambo KpyrnHoro
KOHTpPOJIb TeMe yu4eOHOTOo paszena Kypca, Kak [IpaBUIIO, B KOHIIE YETBEPTH,
Marepuaia MIOJIYTO/IMs, TPUMECTpPa, yueOHOTro roja
Wrorossiit Bun konTpons ycBoenus | [IpoBoautcs B popme UTOrOBOM KOHTPOIHHOM
KOHTPOJTh y4eOHOTro MaTtepuaia 3a| paboThl/KOHTPOJIbHOTO TecTa win B popme A nmm
BECh KypC 00yueHus EI'D

e [lo ¢popme npoBeneHus.

o

* IHquBUyaIbHBIN.

* OpoHTATIBHBIN (MAaCCOBBINA).
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e Ilo crmocoOy opranuzaruu.
o e VYcrubid. ¢ [lucemennsbiii.  elIpakTuueckuid.
OuennBaHue yCTHOTO OTBETa

NuauBuayaIbHBII KOHTPOJIb PE3YJIbTaTOB MOXKET NMPOBOJUTHCS HA ypoKe Kak B ¢opme
KpaTKoro ompoca ¢ Mecra (¢poHTaldbHAs KOHTpoOJHpyomas Oecena), Tak W B BHIE
00CTOAATEJILHON NMPOBEPKH 3HAHWIT M YMEHHMil y JOCKH. DTOT BHUJ omnpoca (MHIMBUIYaTbHBIN)
MO>KHO IIPOBOJIMTH Ha dTalax akTyaJln3ally 3HaHWM, U3y4eHHs] HOBOI'O MaTepHala, 3aKpeIuieHus 1
COBEPILEHCTBOBAHUS 3HAHUI W IMPOBEPKM YCBOEHHUS HOBOIO Marepuaina. Bompochl yuurens s
KpaTKOTrO OMpoca JOKHBI OBITh JJAKOHUYHBI, C(HOPMYITUPOBAHBI B MMOHATHBIX YYCHUKY TEPMUHAX U
TpeboBaTh KpaTkoro otBera. J[i1s SKOHOMHM BpPEMEHM MOKHO HCIOJIb30BaTh KapTOYKU C
BOIIPOCaMH, Ha KOTOPBIE YYEHUKU TOTOBSITCSI OTBETUTH Y JOCKH.

Bo Bpems orBera ywaimerocss Ajig JOCTHXKEHHS YCTOWYMBOIO BHUMAaHHUs Kiacca IOJE3HO
IIPEYCMOTPETh IOCIEAYIOIIEE 33 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI JPYrMX Yydalluxcs,
UCIPaBIIEHUE TOMYIIEHHBIX OLUIMOOK, JOMOJIHEHHE.

[Ipu mpoBeneHuM omnpoca AOMYCKAETCsl 3a1aBaTh y4allleMycsl HaBOASIME BOIIPOCHI I TOTO,
9TOOBl MTOMOYbL €My C(HOPMYJIHUPOBATH CBOM MBICIU. MOrYT OBITh M JIOTIOJHHUTEIBHBIE BOMPOCHI,
€ClIi OHM HEOOXOAMMBI JJIsi IPEJCTOSILEro M3y4eHHs HOBOro marepuasna. Bo Bpemst ycTHOro
OTBETa Yy4Yallerocs YYHUTelb HMMEET BO3MOXXHOCTb 3aJaTh JIOIOJIHHUTENbHBIA  BOIPOC
JUarHOCTHUYECKOTO XapaKTepa, KOTOPbI ITOMOXET BBIIBUTH COCTOSIHUE 3HAHUM M yMEHUM
OTBEYAOIIETO.

[IpoBeneHue yCTHOrO WHIMBUAYAIbHOI'O KOHTPOJS TpeOyeT OT yduTedass COOpaHHOCTH U
BHUMaHHUs, TaK Kak Heo0xo1uMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS YYaIlIUXCs B KJIacce.

VYuurenb 0053aH MPOKOMMEHTHPOBATH OTBET YUECHHUKA, YKa3aB Ha OMIMOKU U OTMETHB
ylayHble CTOPOHBI. JIt000ii OTBET MOMKEH ObITh 3aME€UYEH YUUTENIEM U OObEKTUBHO UM OLICHEH.
Heo0s13aTennbHO CTaBUTh OTMETKY 32 Ka)K/IbIii HETIOJIHBIN OTBET. Ecin yueHHK HEOHOKPATHO
JIOTIOJIHSIT OTBETHI IPYTHX OJIHOKJIACCHUKOB, TO MO>KHO TIOCTABUTh €MY OOIIYI0 OTMETKY 32 YPOK.

Ormerka «S»:

- JIaH MOJIHBIMA U IPaBUJIbHBIN OTBET HA OCHOBAaHUHU U3YYEHHBIX TCOPUU,

- MaTepuai U3JI0KEH B OIPEIEICHHON JIOTHYECKOM MTOCIIEJ0BATEIbHOCTH, JINTEPATYPHBIM
S3BIKOM,

- OTBET CaMOCTOSITEJIbHBIN

- BO3MOJKHA O/IHa HECYIL[ECTBEHHas OLIMOKa.

OT1meTKa «4»:

- JIaH MOJIHBIMA U PaBUJIbHBIN OTBET HA OCHOBAaHUM U3YYEHHBIX TEOPUH,

- MaTepuai U3JI0KEH B ONPEIETICHHOMN MOCIe10BaTeIbHOCTH,

- OTBET CaMOCTOSTENIbHBIN

- JIOIYILEHBI 2-3 HECYIIECTBEHHbIE OLINOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTENS, TN
JIaH HETIOJIHBIM U HEYETKUN OTBET.

OT1meTka «3»:

- JJaH MOJIHBIN OTBET, HO IIPU ATOM JIOTYIIEHA CYIECTBEHHAs OIIMOKa MIJIM OTBET HEMOJHbIH,
IIOCTPOEH HECBSA3HO.

OT1MmeTKa «2»:

- OTBET OOHapYyKUBAET HEMNOHMMAHUE OCHOBHOTO COZIepXaHHs y4eOHOTo MaTepuana,

- JIONYIIIEHBI CYIIECTBEHHBIE OIINOKHU, KOTOPBIE YUAIHICS HE MOXKET UCIIPABUTh IIPU
HABOJISIIIMX BOIIPOCAX YUHUTEIIS.

OT1merka «1»:

- OTCYTCTBHUE OTBETA.

@poHTaTbHAsI KOHTPOJMPpYOIAas decela 0oOBIYHO JOCTATOYHO KpaTKoBpeMeHHa. Bompocsl,
Kak M BO BCSAKOW Apyroil Oecene, TpeOyrOT KpaTKoro OTBETa, MO3TOMY 3a OJMH TaKOH OTBET
YUEHUKY CTaBUTh OLEHKY Henb3s. HyXHO 3apaHee HaMETHTh T€X YYEHHMKOB, OTBET KOTOPBIX BO
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Bpems Oecelbl XOTAT OLEHHUTh, M 3aJaBaTh UM IIeJICHANPABICHHO 3aIUIAaHUPOBAHHBIE Ui Oecelbl
Bonpockl. OHAKO HE CIEAYET 3aJaBaTh MO BOIPOCHI OJTHOMY U TOMY K€ yueHHKY. Paborarsb
JOJbKeH Bech Kkiacc. DpoHTalbHas Oecelja MOXKET COUeTaThCsl C YCTHBIM Y4eTOM 3HaHWM, Korma
HECKOJIbKO yYallluXcs TOTOBATCS K OTBETY y AOCKU. CIIO)KHOCTh pabOoThI 3aKIIIOYAeTCs B TOM,
9YTOOBI HE YIIYCKaTh U3 MOJS 3pEeHUs Kjlacc, y4acTBYIOIIUN B Oecene, U y4dalluxcs, OTBEYAIOLIUX Y
JOCKH.

3a4er - 3TO METOJ YCTHOIO KOHTPOJS, KOIZIa YYEHHKaM IpPENOCTABIISIETCS BO3MOMXHOCTh
Oonee ATUTENBHO W OOCTOSATENBHO OTBETHTH Ha Bompoc. OOBIUHO 3aueT Ha3HAyaeTcs BO
BHEYPOUHOE BpEMsl; KJacC IPU 3TOM PA3JENsIeTCsl Ha JBE WIM TPU TPYIIIbI, KOTOPbIE IPUXOAAT Ha
3a4eT Mo odepenu B pasHoe Bpems. O MPOBEACHUWHU 3adeTa yYUTENbh COOOIIAeT 3apaHee, YTOObI
y4Jaluecst MOIJIM K HEMY IOJATOTOBUTHCS. J{JIs MOATOTOBKH K 3a4E€Ty YUUTENb COCTABIISIET BOIIPOCHI,
a TaKXXe IPUMEpHbIE 33J1a4M, PEKOMEHAYET JINTEPATYpPy, IPEABAPUTEILHO POBEPUB, UMEETCS JIN
OHa B LIKOJIbHON OuOnoTexke. Cpoku MpOBEACHUS 3a4eTa JOJKHBI ObITh U3BECTHBI 3aMECTUTEIIO
JTUPEKTOpa MO Yy4eOHO-BOCHUTATENbHOW paboTe, 4TOOBI MOKHO OBUIO PEryIupOBaTh HArPY3Ky
yYaIIHUXCA.

Knaccuueckuii 3ader mpenycMaTpuBaeT BBISIBICHHWE YPOBHS 3HAHUN, YMEHUN U HABBIKOB
ydanmxcs Bo BpeMs Oecenbl yueHHKa ¢ yuuteneM. OH JaeT MOJHOE M TOYHOE MpeCTaBleHue 00
YpOBHE OOYYEHHOCTH Ka)X/J0ro YYEHHKAa, OJHAKO OTHMMAE€T MHOTO BpPEMEHM, 4YTO BEAET K
MEePErpy>KEHHOCTH KaK YUYHUTEJIsl, TAK U YUCHHKA.

OnenuBanne NUCbMEHHOH padoThI

[TuceMenHbIe pabOTHI OAPA3ALIAIOT HA TEKYyIIHE (IPOBEPOYHBIE) U UTOTOBbIE (KOHTPOIbHBIE)
paboThI; IO BpEMEHH OHHA MOTYT 3aHHMAaTh BECh YPOK HJIU €T0 YacCTh.

K MeromamM mnNHCbMEHHOW TPOBEPKU pE3YyJNbTaTOB OOYYEHHS OTHOCATCA MUChbMEHHAas
KOHTpOJIbHasi pabora Ha 45 MuH, npoBepouHble paborel Ha 10-15 mMuH (Hanmpumep, peuieHHe
pacueTHBIX 3ajay), MUChMEHHBIE JOMAalIHHE 3a/laHus, MHUCbMEHHBI Y4eT 3HaHUN OTIENIbHBIX
yyalmxcs 1o KapToukam, XUMUUECKHE JUKTAHThI, 3aaHHsI TECTOBOI'O TUIA U T.II.

[loarotoBka yuammxcs K KOHTPOJBHOM paboTe uYaiie BCEero OCYIIECTBIAETCS Ha
obobmaronmx ypokax. O MpoBeIeHUN KOHTPOJIBHOW paOOTHI yUaIMXCs MPEAYPEKIAIOT 3apaHee,
YTOOBI OHM MOTJIU TIOJTOTOBUTHCA.

CopepxaHve KOHTPOJbHONW palbOTHl OXBaThIBAET BeCh Haubosiee BaXHBIH MaTepuai
KOHTPOJIH-pyeMoil TeMbl. B Takoil OonblIoil KOHTPOJIBHOW paboTe 3aJaHusi JOJDKHBI OBITH
€IMHBIMU JJIs y4yallMXcsi BCEX YPOBHEW pa3BUTHA. B KOHTpOJIBHYIO paboTy peKoMEeHAYeTCs
BKJIIOYAaTh pa3HooOpa3-Hble 3aJaHus: 0000IIaroIIMe BOMPOCHI, KAaueCTBEHHbIE M pPAaCUYETHBIE
XUMHUYECKHE 3a]1a4M, ENIOYKH [IPEBPALLEHU, TECTOBbIE, Fpapuueckue 3a1anus u T.1. Heo6xoaumo
UCMOJb30BaTh HAWOOJIbIIEEe YHCIO BapUaHTOB. TeTpagu A KOHTPOJBHBIX paboT SBIAIOTCA
JIOKYMEHTOM, KOTODPBI MOKET OBITh NMPOBEPEH aJMUHHUCTpALUEl MIKOJIbl U MHCIIEKTOPOM OTAeNa
00pa3oBaHMs, MOITOMY TETPaH JUIsl KOHTPOJBHBIX pabOT MOJDKHBI XPAaHUTHCS B XMMUYECKOM
KaOMHETe B TEUEHUH Yy4eOHOT0 roja.

VY4uTeNnto HHOTAA JOBOJIBHO TPYAHO OIPEIENIUTh CTENEHb CI0KHOCTH MOA0OpaHHbBIX 33 JaHHH.
MeToauCThl COBETYIOT BOCIIOJIB30BAThCS CIEAYIOMUM IprueMoM. Heo0xo1umMo caMoMy BBITTOJIHUTH
3Ty paboTy, a U3pacXOJ0BaHHOE BpeMs Ul YUEHUKOB 8-9-X KJIacCOB HaJ0 YBEIMUYUTH B 5 pas, a
JUI CTaplIuX KjaccoB - B 3 pa3za. MOXHO B XOJ€ NpeABapUTENIbHON CaMOCTOSTEIbHOU paboTh
MPEAJIOKUTh HECKOIBKO TUTUYHBIX 33JJaHUI U TPOAHATIU3UPOBATH CTENIEHb UX BBITIOJHEHUS.

[Ipu oLleHMBaHUU OTBETA ydallerocsi HEOOXOJMMO YUHUTHIBaTh KAU€CTBO BBITIOJHEHHS paOOThI
1o 3agaHusiM. KoHTposibHas paboTa OIIEHUBAETCS B LIEJIOM.

OT1merka «5»:

® JIaH NOJHBIN OTBET HAa OCHOBE U3YYEHHBIX TEOPHIA, BO3MOKHA HECYILIECTBEHHAs OLIHOKA.
OtrMmeTka «4»:

e JIOMyCTHMMa HEKOTOpas HEMOJHOTA OTBETA, MOKET ObITh HE 0oJiee IBYX HECYIECTBEHHBIX

OIHOOK.
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OrmeTka «3»:
e paboTa BBIIOJIHEHA HEMOJTHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He 0oJiee OHOU

CYIIECTBEHHOM OIMIMOKHU U 2-3 HECYIIECTBEHHBIE.

OrMmeTka «2»:
e paboTa BBHIIIOJHEHA MEHBIIIE YeM Ha TPETh,
® UMEeTCs HECKOJIBKO CYIIECTBEHHBIX OIINOOK.
Ormerka «1»:
e paboTa HE BHITIOJTHEHA.

Bo3mokHa cremyromas cucTeMa OLIGHMBAaHHUS KOHTPOJBHOH pabOThl MO MATHOAIEHOU
CUCTEME:

IPU BBIOJHEHUH Y4eHUKOM OT 96 no 100% paboTel cTaBUTH OLEHKY «5»; oT 76 10 95%
paboTsl - «@»; or 50 10 75% - «3»; ot 20 10 50% - «2». Ilpu MOJIHOM OTCYTCTBHM MPaBUIbHBIX
OTBETOB WJIH BBHIIOJHEHUH PaboThl MeHee ueM Ha 20% cTaBUTCS OIleHKa « 1.

[Ipy olleHKe BBHIMNOJIHEHHUS] MUCHMEHHOW KOHTPOJBHOW paboThl HEOOXOAMMO YUHUTHIBATH
TpeOoBaHuUs eMHOTO OphorpadhuIeckoro pexxuma.

Bce paboTel 00s3aTenbHO JOJDKHBI OBITH MPOBEPEHBI K CIENYIOMIEMY YPOKY, IPH 3TOM
YUUTENb JOJDKEH COONMI0AaTh TMOJIHYI0 O0O0BeKTHBHOCTh. (OO0s3aTesieH aHauu3 pPe3ysIbTaToB
MUCbMEHHON paboThl U paboTa HaJ TUMUYHBIMU omHOkamu. OObSIBICHNE OLEHOK M aHAIU3 padboT
TPEeOYIOT OT YYUTENSI COOTBETCTBYIOIIETO MEJarOrMYeCKOr0 TaKTa.

OneHnBaHNe TECTOBBIX padboOT

Tectpl, cocrosimiue W3 MATH BOIPOCOB MOXKHO HCIIOJNIB30BaTh MOCTE HM3YyYCHHS KaKIOTO
Matepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs s IepuoAnYecKoro KouTpois. Tect
n3 20—30 BOIPOCOB HEOOXOAMMO UCTIONB30BATH ISl UTOTOBOT'O KOHTPOJISAL.

[Ipu oueHMBaHMM HMCHONB3YETCA CIEAYIOIas IIKaia: JUIsl TECTa U3 IMSITH BOMPOCOB * HET
OIMOOK — OICHKA «5; * OJIHA OITUOKA - OI[CHKA «4»; * JIBC OIMOKH — OICHKA «3%; * TPU OIUOKH
— OLIEHKA «2».

Ecnu onenka BrIcTaBisieTcs B (hopMe 3a4eT/He3adeT, TO 3a4eT CTaBUTCS MpH BhimoidHeHuu 70%
3amanuii. Takas ¢opMa OIEHKH HCHOIb3YEeTCA, €CIU TECT COJACPKUT YHOpaKHEHUS Ha
pacrio3HaBanue. Ecnu TecT omeHMBaeTcs Mo MATHOAJUTBHOM CHCTEME, TO CTaHAApPTHBIE KPUTEPHU
o1ieHOK TakoBBI: 91-100% - orenka «5»; 81-90% - omenka «4»; 80-70% - orenka «3»; Hmxe 70% -
OLIEHKa «2».

Ouenka ymeHuil peliatb pacueTHblie 3aga4n OTMmerka «5»:

® B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OLTHOOK,

OT1meTKa «4»:

® B JIOTHYECKOM PACCYKJIEHUHU U PEIICHUU HET CYIIECTBEHHBIX OIINOOK,

e JIONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUO0K

OT1meTka «3»:

® B JIOTUYECKOM PACCY/IEHUH HET CYIIECTBEHHBIX OIITHOOK.

® JIOITyCKAETCs CYIIECTBEHHAS OIIMOKA B MATEMAaTHUECKUX pacyeTax.

OT1MmeTKa «2»:

® IMEIOTCSA CYIECTBEHHBIC OIIMOKY B JIOTHUECKOM PACCY>KICHUH U PEIICHUH.

Otrmerka «1»:

® OTCYTCTBHUE OTBETA Ha 3a/I1aHHUE.

OueHka IKCEPUMEHTAIBHBIX YMEHHI (B Mpolecce BHINOJHEHUsS] MPAKTHYECKUX padoT
110 HHCTPYKIHH)

[TpakTuueckre pabOThl O XMMHH BBHITIOTHSIOTCS B TETPAAAX AJs MpakTudeckux pabot. [Ipu
OLICHMBAaHWM OTYETa TI0 BBITOJHEHHUIO MPAKTUYECKOH paboThl 0co00€ BHUMAHHE YIEINSETCS
KaueCTBY U MOJHOTE CAMOCTOSTEbHBIX BHIBOJIOB yUEHUKA.

KonnuecTBo npaktuyeckux padboT oIpeseseHo B IporpaMMe.
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B Teuenne yueGHOTrO rosa TeTpaau Juis MPaKTUYECKUX pabOT XpaHUTCS B IIKOJIE.

OT1meTka «5»:

® DKCIEPUMEHT BBINOJIHEH MOJHOCTHIO. CeNaHbl MPpaBUIIbHbIE HAOIIOACHUS U BBIBOIBL,

® SKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy, C Y4ETOM TEXHUKH 0€30IaCHOCTHU U MpaBui pabOTHI €
BElIECTBAaMH U MPUOOpaMU,

® [IPOSIBJICHBI OPTaHU3AIMOHHO-TPYJAOBBIE yMEHUsS (NOJIEPKUBACTCA YUCTOTa paboyero
MeCTa, MOPAJIOK Ha CTOJIe, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBBI).

e JlonymieHsl He OoJiee IByX HECYIIECTBEHHBIX OIMOOK MpH 0(OpMIIEHUH PabOTHI.

OT1meTKa «4»:

e  paboTa BBHINOJHEHA, ClEJaHbl MPaBUJIbHBbIC HAONIONEHUS U BBIBOJABL: SKCIIEPUMEHT
BBITIOJTHEH HETOJIHO WJIM HaOII0JAIOTCS HECYIIECTBEHHbIE OMIMOKM B paboTe C BellecTBaMU U
npubopamu.

OT1merka «3»:

e  OTBET HEMOJHBIA, paboTa BBHINOJHEHA NPAaBWIBHO HE MEHEe, YeM HaroJOBUHY,
JOMyIIeHa CYIECTBeHHAsl OMMOKa (B X0Je SKCIIEpUMEHTA, B 00BACHEHUH, B 0O(OPMIIEHUHN PAOOTHI,
o Th npu pabore ¢ BemecTBamMu U IpruOOpaMu), KOTOPYIO YUAIIUKCS UCIIPABIISIET 11O TPEOOBAHHIO
yautens. Jlomyckaercst opopmienne paboTsl 6€3 3anucu ypaBHEHHH PEaKIIHi.

e  DKCIEpPUMEHT MOJHOCTHIO BBIMIOJHEH B COOTBETCTBUU C MHCTPYKIMSIMH U TpaBUIAMHU
TEXHUKH 0€30IMacHOCTH, HO paboTa He 0dOopMIICHA.

OT1MmeTKa «2»:

¢ BhINOJIHEHO MEHEee MOJOBUHBI paOOTHI;

® JIONYIIEHBI /1B UIH OOJiee CYIIECTBEHHbIE OIIUOKHU B X0JI€ IKCIIEPUMEHTA, B OObSICHEHUH, B
odopmiienun pabotsl, o Th mpu paboTe ¢ BemecTBaMu U MpUOOpPaMu), KOTOpPbIE yUalUiics He
MOJKET UCIPABUTH.

OT1merka «1»:

® paboTa HE BBIITOJIHCHA,

® [IOJTHOE OTCYTCTBHE SKCIIEPUMEHTAIBHBIX YMEHUH.

OTtpaboTka mpakTUYeCKUX paboOT HE MpelycMaTpUBACTCS MPU OTCYTCTBHH Y4allerocss Ha
MIPaKTUYECKON paboTe, IPU BHIIOJHEHUH YKa3aHHBIX pa00OT Ha OTMETKH «1» U «2».

B HCKITIOYUTENBHBIX CIIydasX MpU OTCYTCTBHH YYAIErocs MO YBKUTEIbHBIM MpPUYUHAM
YUUTENh MOXKET PEIOCTABUTH BO3MOYKHOCTh BBITIOJTHHUTH MPAKTHIECKYIO paboTy.

OuneHka ymeHuii pemiaTh IKCIePUMEHTAbHbBIE 32/1a4H

[Ipu omeHke 3TOTO YMEHHS CIIEAyeT YYUTHIBATH HAONIOJCHHS YUHUTENS M TPEIBSBIsICMbIC
yUYaIIUMCsI PE3yNIbTaThl BHITOJIHEHUS OIMBITOB.

OTmerka «5»:

e [[nan penieHus 3a1a4u COCTaBIIEH MPABUILHO,

® OCYILIECTBJIEH OO0 XUMUUECKUX PEAKTUBOB U 000py10BaHHUS,

® SKCIIEPUMEHT BBINOJIHEH MOJHOCTHIO,

® JJaHO TOJIHOE OOBSICHEHUE U C/IETIaHbI BHIBOJIBI.

OTmeTka «4»:

® [JTaH PEIICHHUsI COCTABIICH MPABHIILHO,

® OCYILIECTBJIEH MOA00pP XUMHUYECKUX PEAKTHUBOB U 000pyI0BaHHUA,

® SKCIICPUMEHT BBINOJIHEH MOJHOCTHIO,

® JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK (B O0BSICHEHUH U BHIBO/IAX).

OT1meTka «3»:

® [JTaH PEIICHHUs] COCTABIICH MPABHIILHO,

® OCYIIIECTBIICH MTOA00pP XUMHUYECKUX PEAKTHBOB M 000PYIOBAHHUS,

® DKCIICPUMEHT BBINTOJIHEH HE MEHEe, YeM HAIOJIOBHHY, JAOMYIICHA CYIIECTBEHHAs OIMOKA B
OOBSICHEHUH U BBIBOJIAX,
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® SKCTIEPUMEHT BBITMOJIHEH MOJIHOCTBIO, OTYET HE COCTaBJICH

® IONYIICHb HAPYIICHUS TEXHUKH O€30MacHOCTH, AKCIIEPUMEHT BBIIIOJIHEH ITOJTHOCTHIO,
CZIeJIaHbl HECYIIIECTBCHHBIC OMIMOKN B OOBSICHCHUH M BHIBOJIAX.

Otmerka «2» @

® IONYIIEHHI JIBe U Oosiee omMOKH (B TJIaHE PEIICHUS, B TOAOOPE XUMUYECKUX, PEAKTHBOB U
o0opynoBaHusi, B OOBSICHCHUH U BBIBOJIAX).

® IONYIIEHBI HAPYIICHUS TEXHUKUA O€30MaCHOCTH

Otmerka «1»:

®33/1a4a HE peIleHA.

® HE MPUCTYNUI K paboTe
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