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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 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHNX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TakXkKe C y4E€TOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHUpPA, OCO3HAHUS B3aWMOCBSI3H 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 XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYH0 MM [ BbIpa0OTKM MHMPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>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 o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEro 0Opa3oBaHUs MEPBOHAYAIBHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero 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 METOJOJIOIMYECKUX MO3UIINH,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMHUUYECKHX PEaKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHON W TMPAKTHUECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAy HOBbIMH (paKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTHU: pEUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00I1Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 kJ1.) sBIISIFOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHUX SBICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

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

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3y4eHHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEANoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHS WX B PEabHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

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  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIIOB
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 OE€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
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 MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, 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

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKOi XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPAILCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBjIeHUe, 0OyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(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 THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINHA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUS U HUTPOBAHUS), MTOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpHpoaHblii Tra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €r0 MepepadoTKu.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOJyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumenenue rmuuepruHa 1 3TUICHTJIMKOJIS.

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(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

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:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

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

OKCHepUMEHTAIbHBIE 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 MOJICKYJIIpHas
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 OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €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, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

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

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
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 CUHTETHUECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBALIUU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
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 JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY 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 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



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

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

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

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

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

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUSA AaKTHBHO MPOTHUBOCTOSATH UAECOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LENU JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW Jisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIONHEHUS MPENIOKCHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOro MpoeKkTa u (HopMyIHpoOBaTh BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 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 deKTUBHBIN CcrMoco0 HMX penieHuss ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

chOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

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

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUS OTAEJIBHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, INPONMWIEH, AalETHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHUIbl XHUMHUYECKOHM CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MACChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTIIMKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh 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 J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh U BBINOJIHATh XUMHUYECKUM
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 TEXHUKA OE30MAaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIeJIeCOO0Pa3HOro0 TOBEJCHUS B OBITY W TPYAOBOH JEATCIBHOCTH B IICIIAX
COXpPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOIHON Cpelbl, OCO3HABATH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHW3M
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-TOUCUHYIO cHCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
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 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaeneie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenMer opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnyeckasi) U TpUBHAJIbHbIC HA3BAHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIeH U NPOMUIeH — MpocTeiine 1
MPEJICTAaBUTENIN ATKEHOB
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

22



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKH
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBII ra3 U MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbACT U/,
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA
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[IpaxTuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBD»

93 CreaprHOBas U OJIEMHOBASI KMCIIOTHI, KaK
MIPEJICTAaBUTEININ BBICIINX KapOOHOBBIX KHCIIOT

24 Mpbl1a Kak COJIU BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCHpUKaIH.

27 Baxxheiinve npecTaBuTeNu: TI0K03a,
dpykTO3a, caxapo3a

08 Kpaxmait u 1esuios03a Kak mpupoIHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxariue opraHHuecKue
COCIMHEHUS

30 AMUJHBI: METHJIAMUH ¥ aHUJIAH
AMUHOKHUCIOTHI Kak aMm(pOTepHbIe

31 OpraHUYECKHUE COEANHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

32 benku xak npupoHbIe
BBICOKOMOJICKYIISIPHBIC COSTHHCHUS

33 OcCHOBHBIE TIOHATUS XUMHH

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN
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OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1

HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

[TosicHuTenbHas 3anucKa

Hacrosimas nporpamma pa3zpaboTaHa Ha ocHoBe [IpuMepHBIX mporpaMM OCHOBHOTrO OOIIEro oOpa3oBaHMs MO XMMUU
(6a30BbIN ypOBEHb), COOTBETCTBYIOIIMX (eaepaJbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHAapTa oOLIero oOpa3oBaHUs
(6a3zoBblii  ypoBeHb).Mcnonb30BaHa aBTOpCKasi MporpamMma CpeaHero oOmero ooOpa3oBaHus MO XUMHUM s 0a30BOro
n3yuenus xumuu B X| knacce no yueoHuky I.E. Pyn3zutuca, ®.I. ®enpamana.

[Iporpamma paccuntaHa Ha 68 4acoB.

N3yuenune XMMUM B CTapIiien 1mKojie Ha 6a30BOM YPOBHE HAMPaBICHO HA JOCTHXEHUE CICAYIOIIUX IEIeH:

® OCBOCHME 3HAHUHW O XMMMYECKOW COCTABJISAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUPA, BAXKHEUIINX XUMHUYECKHUX
MOHSITUH, 3aKOHAX U TEOPUSIX;

® OBJIAJICHUE YMEHHUSMHU MPUMEHSITh TMOJYYCHHBIC 3HAHUS IS OOBSICHEHUS Pa3HOOOPA3HbIX XUMHUYECKUX SIBJICHUU U
CBOMCTB BEUIECTB, OLICHKHU POJIM XMMHUHU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUHN U MOJYYEHUU HOBBIX MATEPUATIOB;

® pa3BUTHE TIO3HABATEJbHBIX HMHTEPECOB M HHTEUIEKTYaIbHBIX CHOCOOHOCTEH B TPOLIECCE CaMOCTOSTEIbHOTO
NpUOOpETeHUsT XUMHUYECKUX 3HAHUM C HCIOJb30BAHUEM PA3JIUYHBIX MCTOYHUKOB HH(OOpMAIUM, B TOM 4YHUCIE
KOMIIBbIOTEPHBIX;

® BOCIUTAHUE YOCKIEHHOCTH B TO3UTHUBHOW PO XUMHH B KHU3HU COBPEMEHHOTO OOIIEeCTBa, HEOOXOIMMOCTH
XAMHUYECKU TPAMOTHOTO OTHOILLIEHUS K CBOEMY 3JI0POBBIO U K OKPYKaKOIIEH CPEE;
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® TPUMEHEHHE NOJYYCHHBIX 3HAHUN W yMEHHUH Il 0€30MacHOr0 MCIOJb30BAaHUSA BEIIECTB M MaTepHaloB B OBITY,
CEJIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEUICHUS MPAKTUYECKUX 3a]1a4 B IMMOBCEIHEBHOW KU3HH, MPEAYNPEKICHUA
SABJICHUI, HAHOCAIINX BpPEJ 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH Cpeae.
JlanHasi mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHME VY ydYaluXcid oOOIIeydyeOHBbIX YMEHUHW U HAaBBIKOB,

YHUBEPCAIBHBIX CIIOCOOOB NESATECIBPHOCTA W KIIOUEBBIX KOMIIETEHIHMH. B 3TOM HampaBieHuw 3amadaMu s y4eOHOTO
npeaMeTa «XUMUsS» B CTaplield IIKoje Ha 0a30BOM YpOBHE SIBISIIOTCA: YMEHHE CaMOCTOSITEJIBHO M MOTHBUPOBAHHO
OpPTraHU30BBIBATh CBOIO IMO3HABATEJIBHYIO ACATEIbHOCTh (OT MOCTAHOBKU II€JIM JO MOJYyYEHHUS] W OLIEHKU pe3yJbTaTa);
OTIpE/IeJICHUE CYIIHOCTHBIX XapaKTEPUCTUK H3y4yaeMoro oObEKTa; YMEHHE Pa3BEPHYTO OOOCHOBBIBATh CYXKJICHHS, JaBaTh
ONpeNeNICHUs, MPUBOAUTH JOKA3aTEIbCTBA; OLICHUBAHME M KOPPEKTUPOBKA CBOETO IOBEICHUS B OKPYXKAKUIEH CpELE;
BBITIOJIHEHUE B TMPAKTUUYECKON JAESATEIbHOCTM U B TMOBCEIHEBHOM >XM3HHM DKOJOTHYECKUX TPEeOOBAHUMN; HMCIOJIb30BaHUE
MYJIBTUMEIUUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUHN JIJI1 00padoTKH,

nepenayd, CHUCTEMarTu3aluud UHPoOpManuH, co3fgaHue 0a3 JaHHBIX, MPE3CHTAlUM pE3yJbTATOB IMO3HABATEIbHOU H
MPAKTUYECKOMN IESITEIBHOCTH.

B ocHOBYy nporpaMMbl MOJI0KEH MPUHIMI pa3BUBaoIiero ooyuenus. [Iporpamma onupaercst Ha Marepuai, U3y4eHHbIN
B 8—9 Kjaccax, MO3TOMY HEKOTOpPbIE TEMbl Kypca pacCMaTpPUBAIOTCS MOBTOPHO, HO YK€ Ha 00Jiee BHICOKOM TEOPETHUYECKOM
ypoBHE. Takod TOAXOI TO3BOJISIET YIIIYOJISiTh W pa3BUBAaTh MOHSTHE O BEIIECTBE M XMMUUYECKOM MPOIECCE, 3aKPEIIsiTh
MPONICHHBIN MaTeprasl B aKTUBHOM MaMSTH YUYaIllUXCsl, @ TAKKE COXPAHATh MPEEeMCTBEHHOCTH B IIpoIiecce 00yUYeHHs.

Benymas ponap B packpbhiTUM COAEpKaHHMS Kypca XuMuud 11 kiacca NPUHAAIEKUT BICKTPOHHOM TEOpUH,
MEPUOUYECKOMY 3aKOHY M CUCTEME XUMHUYECKUX 3JIEMEHTOB Kak HanOojee o0UMM HayYHbIM OCHOBAM XUMHH.

B nanHoM kypce cucTeMaTu3upyroTcs, 0000AaTCA U YINIYOJISIIOTCS 3HaHUSI O paHEee M3YUYEHHBIX TEOPUSX M 3aKOHaX
XMMHUYECKOW HAYKH, XUMHYECKUX IPOLECCAX U MPOU3BOACTBAX.

[Iporpamma oOecmieurBaeT CO3HATEIHHOE YCBOCHHE YYANIMMUCS BAXKHEHIIUX XUMHUUYECKHX 3aKOHOB, TEOPUN W
MOHATUH; (HOPMUPYET MPEACTABICHUE O POJM XUMHUU B PA3BUTHU PAa3HOOOPA3HBIX OTpaciieil MPOM3BOACTBA; 3HAKOMHT C
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BCIICCTBAMU, OKPYKAOIMUMH YCIIOBCKA. HpI/I 9TOM OCHOBHOC BHHMAHHUC YACIKACTCA CYHIHOCTH XHMHYCCKHUX peaKuHﬁ u
MCTOJaM UX OCYIICCTBIICHUA, 4 TAKIKC crmocobam 3alllUTHI OKPY)KaIOHICfI CpCAbI.

[Iporpamma cocTaBieHa C YYETOM BEAYLIEH pPOJIM XHUMHYECKOTO OJKclepuMeHTa. [IpegycMarpuBaroTcsi BCe BHIIbI
IIKOJIBHOTO XMMHUYECKOIO JKCIIEPUMEHTa — JEMOHCTpPALMH, Ja0OpaTOpHBIE ONBITHI M IMpakTHYecKue padoTel. Pabouas
nporpaMMa Mo XMMHUHU peanu3yeTcst uepe3 (HOpMUPOBAHHME y ydalluxcs OoOLIey4eOHBIX YMEHU M HAaBBIKOB, YHHBEPCAIbHBIX
CIIOCOOOB JICSTENIBHOCTU W KIIFOUEBBIX KOMIETEHIIUN 32 CUET UCIOJIb30BAHUSI TEXHOJOTUN KOJUIEKTUBHOTO OOYYEHUS, OTIOPHBIX
KOHCIIEKTOB, JMJAKTUYECKUX MaTEepHaJioB, M MPUMEHEHHUS TEXHOJIOTMU TpauuecKoro MNpEeACTaBICHUsS HHPOPMALUK  IpU
CTPYKTYPUPOBAHHUH 3HAHUM.

B nenom kypc mo3BOJS€T pa3BUTh NMPEACTABICHUS YYalllUXCsl O MO3HABAEMOCTH MHpA, €IUHCTBE >KUBON U HEKHUBOH
OpUpObl, CPOPMHUPOBATH 3HAHUS O BAXKHEHMIIMX AacleKTaX COBPEMEHHON €CTECTBEHHOHAYyYHOW KapTUHBI MHpa, YMEHUS,
BOCTpEOOBAHHbBIE B IMOBCEAHEBHON >KU3HM U TO3BOJIAIOLIME OPUEHTHPOBATHCA B OKPYXKAIOLUIEM MHpPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOUIET0 ce0s 4aCThIO MPUPOJIBI.

Peanuzanus nanHO#M mporpaMMbl B mpoiiecce OOyYeHHs MO3BOJUT YYAIIUMCS YCBOUTH KIIOUEBBIE XHUMHUUYECKHE
KOMIIETEHIIUU U NIOHATh POJIb XUMHUHU CPEIH APYIUX HAyK O NIPUPOJAE, 3HAUCHUE €€ Ul YEIIOBEUECTBA.
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OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

1. O0mas xapakTepuCTHKA y4eOHOI0 NpeIMeTa, ero MecTo B CHCTeMe HAYK.
[Tpenmet «XuUMUA»BXOIUT B 00pa3oBaTebHyIo 001acTh «EcTrecTBO3HaHMEY.

IkonpHBIA Kypc XHUMHH - OJWH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4yHOro oOpa3oBaHusa. OH BHOCHUT
CYLIECTBEHHBI BKJIaJ B peEIICHHE 3a1ay oOuiero oOpa3oBaHMs, oOecreunBas (POPMHUPOBAHHE Yy YYAIIUXCS E€CTECTBEHHO -
HAyYHOW KapTUHBI MHUpPA, Pa3BUTHE MX HHTEIUIEKTYaJIbHBIX, TBOPUYECKHX CHOCOOHOCTEH, MPUBUTHE IEHHOCTHBIX OpPUEHTAIIMA,
MOJIFOTOBKY K KH3HU B YCIOBHUSIX COBPEMEHHOI'O 001ecTBa. PYKOBOACTBYACH OOIIMMU LENSIMU U 3a/ladaMH IIKOJbI, U3yUYEeHUE
XUMHH BHOCUT CBOM BKJIaJ B OOOralleHHe 3HAaHUM y4allluxcsl, B UX YMCTBEHHOE Pa3BUTHE, B MOJUTEXHUYECKYIO MOATOTOBKY K
TPYAY, BBIPAOOTKY *KMU3HEHHBIX MO3UIMI. XUMHUS HE TOJBKO MO3HAET 3aKOHBI MPUPOJBl U TEM CaMbIM, HApSAY C JAPYTUMHU
HayKaMH, 0OBscHsAeT Mup. OHa BOOpY’)KaeT YeJIOBEKa 3HAHUSMU JJIsl €r0 MPOU3BOJICTBEHHOW NEATEIbHOCTH, MO3BOJSET B
MPOMBIIUICHHBIX MAacIITa0ax OCYHIECTBISATh XUMUYECKHE MPOLIECCHl B LIEISAX MOJYyUYECHHs] HYHBIX BEIIECTB U MarepuainoB. bes
PACKpBITHS 3TOM BTOPOH, AEMCTBEHHON CTOPOHBI XUMHUH, HE MOTYT OBITh MPABUIIBHO BOCIIPUHATHI OCHOBBI COBPEMEHHOM HAyKHU.
VscHeHHe pOJIM XUMUU KaK OJHOW M3 MPOU3BOJUTEIBHBIX CHJI OOLIECTBA, KaK BAXKHOIO (pakTOpa HAYYHO — TEXHHYECKOTO
IIporpecca BHOCUT 3HAYUTEJIbHBIN BKJIJ B 9KOHOMUYECKYIO U MOJUTEXHUYECKYONOATOTOBKY YYaIlIUXCA.

2. OcHOBHBbIE 0COOEHHOCTH padoueii MPOrpaMMmbl.
Pabouass mporpamma paccuntaHa Ha 68 y4yeOHBIX YacOB B COOTBETCTBHUU CKaJEHJAPHBIM Oa3UCHBIM YYEOHBIM ILJIAHOM,

npeaycMarpuBaromumM 34 yuednsix Hepenu B 2023-2024 yue6Hom rogy st 11 knacca:

¢ JIns UTOTOBOTO MOBTOPEHHS M YCIENIHOW MOATOTOBKH K SK3aMEHY MO XHWMHUH, OPTaHU3YeTCs MOBTOPEHHE BCEX TEM,
M3YYEHHBIX Ha CTapIlIeh CTYTEeHH.

¢ [IpuMeHeHHe JIEKIIMOHHO-CEMUHAPCKOTO METOAA W MOIYJIHHOTO OOYYECHHs TO3BOJSIOT YUWUTENIO HM3JI0KUTH Y4eOHBIN
Marepuai U BBICBOOOAUTH TEM CaMbIM BpeMsl sl Oosiee 3 (HEKTUBHOTO OBTOPEHUSI BOIPOCOB TEOPUHU U PEIICHUS 3a/1a4
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Ha TOCEAYIONINX ypOKaxX B MpeaenaXx OTBEJICHHOTO yueOHOro BpeMmeHu. Takas ¢opma opraHU3aluu 3aHSATHI MO3BOJSET
YCWINTh MPAKTHUYECKYI0 M MPUKIAJHYIO HAMPaBIEHHOCTh MPENOJaBaHus, aKTUBHEE MPUOOIIATh ydaluxcsi K padore ¢
y4eOHUKOM M JPYTUMU Yy4eOHBIMH MOCOOMSIMU, OO€CleuyuB B pe3yibTaTe Oosee BBICOKHI YpPOBEHb IOJTOTOBKHU
HIKOJIbHUKOB IO XUMUHU

3. Ileau u 3agaum yueOHOTO Kypca.
W3y4eHne XMMHH B CTapIell IKoje Ha 0a30BOM ypOBHE HAMpaBJICHO Ha JOCTIKEHUE CIICTYIOIINX TIeIIeH:

OCBOCHHME 3HAHUM O XMMHYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA, BAKHEUIINX XUMHUYECKUX MOHITHUSX,
3aKOHAaxX U TEOPHUsIX;

OBJIaJIecHHEe YMEHUSIMU MPUMEHATHh MOJIYUYCHHbIC 3HAHUS Uil OOBSICHEHHS Pa3HOOOpPa3HbIX XMMHUYECKUX SBIICHUH U CBOMCTB
BEILIECTB, OLICHKU POJIM XUMHUU B PA3BUTUUA COBPEMEHHBIX TEXHOJIOTUN U IOJyYEHUH HOBBIX MATEPUAJIOB;

pa3BHUTHE I103HABATEJIbHBIX MHTEPECOB M MHTEIUIEKTYyaJIbHBIX CHOCOOHOCTEM B IMpOILECCE CaMOCTOSITENILHOTO MPUOOPETEHUs
XUMHUYECKUX 3HAHUH C UCIIOJIb30BAHUEM PA3JIMYHBIX HICTOYHUKOB HH(OPMALIUU, B TOM YHCIIE€ KOMIIBIOTEPHBIX;

BOCHIUTAHME YOEXKICHHOCTH B TO3UTUBHOM POJM XHMHUHU B JKU3HH COBPEMEHHOTO OOULIECTBA, HEOOXOIMMOCTH XUMHUYECKH
I'PaMOTHOTO OTHOLIEHUS K CBOEMY 3[I0POBBIO M OKPYXKaIOILIEN CpeLe;

NpUMeHeHUe TMOJIyYeHHbIX 3HAHUH M YMeHHUil 11 0€30MacHOro MCIOJIb30BaHUSI BEUIECTB M MAaTEPUANIOB B OBITY, CEIbCKOM
XO031CTBE U HAa POU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B OBCEIHEBHOW KU3HU, ITPEAYTIPEKICHUS ABICHUN, HAHOCSIIINX
BpeJ] 340POBBIO YETIOBEKA U OKPYKAIOLIEH Cpeae.

4. ba3oBble Tpe0OBaHUS K NIPeNoJaBaHUI0 YUeOHOr0 Kypca, K (popmupoBanuio OYYH.
PaGouas nmporpamma npegycMmaTpuBaeT (GOpMHpPOBAHHUE Y yHaIUXCsl 001IeyYeOHbIX YMEHUI U HABBIKOB, YHUBEPCAIBHBIX

CHOCO0O0B JIESATENILHOCTH U KIIFOUEBBIX KOMIETEHIMI. B 3TOM HanpaBienuu npuopumemamu aist yaeOHOro npeamMera « XUMus» B
cTapuieil mkosie Ha 6a30BOM YPOBHE SIBJISIOTCS:

-YMEHHE CAMOCTOSITEIBHO U MOTUBUPOBAHHO OPraHHM30BBIBATh CBOO IMO3HABATEIBHYIO JAEATEIBHOCTH (OT IMOCTAHOBKH ILIEJH IO
MOJIyYEHUS ¥ OLICHKH PE3yJIbTaTa);

-UCIIOJIb30BAHUC 3JICMCHTOB IIPUYHNHHO-CICACTBCHHOI'O U CTPYKTypHO-(I)YHKI_II/IOHEUH)HOFO aHaJIu3a,
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-ONpEe/IeICHNE CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMOTo 00BbEKTa;
-YMEHHE Pa3BEPHYTO 0OOCHOBBIBATH CYKJICHHUS, JaBATh ONPEIEICHUS, IPUBOINUTH JOKA3aTEIbCTBA;

-OLICHUBAHNE M KOPPEKTHPOBKA CBOETO ITOBEICHMS B OKPYKAIOIIEH CPENE, BBIIIOJIHEHUE B IPAKTHYECKOM JEATEIBHOCTH U B
MTOBCEHEBHOM )KM3HU IKOJIOTMUYECKUX TPEOOBAHU;

-UCIIOJIBb30BAHUC MYHBTHMCHHﬁHBIX PECYPCOB N KOMIIBIOTCPHBIX TEXHOJIOT UM JJIA 06pa6OTKI/I, nepeaadn, CUCTCMaTu3aluu
I/IH(l)OpMaHI/II/I, CO3aaHusd 0a3 JaHHBIX, ITPC3CHTAINH PC3YJIbTATOB MMO3HABATCILHOU U HpaKTquCKOﬁ ACATCIIBHOCTU.

5. MCTOIII’I‘ICCKI/IC PE€KOMEHAAIIHHY M TEXHOJIOIMYECKHUE MOAX0AbI .
B X0oac IpfcroJgaBaHUsd XHUMHHU B CT&pIHGfI IIKOJIC B HOCIX pCaln3alluH JIMYHOCTHO-OPHUCHTHPOBAHHOI'O IIOAXOJda B

OOy4YEeHHM y4YalluXcs IIKOJIbI-MHTEPHATa MCIOJIb3YIOTCS ClEeAyIolue 00pa3oBaTe/IbHbIE T€XHOJOTHM: 30pOBbecOeperaronme,
MOAYJbHO-0JIOUHbIE,  HWH()OPMAMOHHO-KOMMYHHKAIIMOHHBIC,TECTOBbIE, ~ ypOBHEBOW  auddepeHunanuu,  IpymnmnoBOU
NEeSATENbHOCTH, OPTaHU3ALMH CAMOCTOSTENBHON PabOThI, HCCIIEOBATENbCKHUE.

I[J'ISI JOCTHXKCHHA IIO0CTABJICHHBIX 06p3.30BaT€J'IBHBIX, BOCIIUTATCIIbHBIX MW Pa3BUBAIOIIUX L[CJ'ICIZ HUCIIOJIB3YIOTCA
MCTO}]])IOﬁy‘IeHHﬂ:C]Z08€CHbl€,'Ha2]lﬂaHbl€,' npakmudeckKue, nouckoebvle, ucwzec)oeameﬂbcme; penpodykmueubze.

A TaKKe HMCHOJIB3YIOTCS pa3inuHble GopMbl 00ydeHus1: JieKuus,cemMuHap-npaktukym, MKT-npesentanns, xumMuaeckui
JTUKTaHT, Pa3JIMYHbIE BUIbI CAMOCTOSTENBHBIX padOT, TECT, 3a4ET.

B 0:7104HO-MOIyJIbHON TEXHOJOTUU TPUOPUTETHBIMU SIBISIOTCS (POPMBI:

Ypok — nexyus. B Teuenne qByX 4acoB M3AraeTcsl BECh TECOPETUUYECKU MaTepual TeMbl. Ha ocHOBe (poHTaIbHOM Oece bl

C KJIacCOM, IIPUBJICYCHHUE YUaLTUXCS K OOBSICHEHUIO YUUTENb BbISICHSET, KaK yCBAaUBAIOTCS BOMPOCH! TeopuH. JJocTikenuto 6osee
3¢ (PEKTUBHOTO KOHEUHOTO pe3yibTaTa CHOCOOCTBYIOT, 3JIEMEHTHI MEPBUYHOTO KOHTPOJs (HAmpuUMEp, OTBETHI Ha BOMPOCHI,

JUKTAaHTBI, TCCTBI H T.)I.) Ha »tux xe YpOKax pacCCMATpUBAIOTCA ClIydad IIPHUMCHCHHUS BOIIPOCOB TCOPHH K BBIIIOJIHCHUIO
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HECJIOXKHBIX 3amaHuil. OOpas3ipl pElIeHU MMOKa3bIBaeT YYMTENh WM HauOoJjiee TMOATOTOBJICHHBIM yUUTENEM YyUalluiics.
Yuyamuecs IpyU 9T0M KOHCIIEKTUPYIOT JIEKIUIO.

Ypox - npaxkmuxym. OCHOBHas 3ajada YPOKOB INPAKTUYECKUX 3aHATHM 3aKIH0YAETCA B 3aKPEIUICHUU U YIIIyOJIEHUU

TEOPETUYECKOr0 MaTepuaja HM3JI0KEHHOro Ha Jiekuuu. Ha ocHoBe ompoca yyammxcs U MOBTOPEHMsI BOIIPOCOB TEOPUM Ha
HECKOJIPKMX YpOKaxX Y4YuTeNlb JOOMBAeTCs TOro, yTOObl BCE Yy4YallMecs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUM HA YPOBHE
IpOrpaMMHBIX TpeOOBaHUI. 31ech ke ocyliecTBisieTcs auddepeHrpoBaHHas padoTa ¢ y4eTOM MHTEpeca KaKIOro YUeHHKa,
BbIPa0ATHIBAIOTCS] YMEHUS M HaBBIKM COCTABJICHUSI OCHOBHBIX THIIOB XMMUYECKUX YPABHEHUHN U PEIICHUS TUIOBBIX XUMUYECKHX
3amad. O0Cyk’Aat0Tcs HECKOJIBKO MaTEMAaTUYECKUX BAPUAHTOB PEIICHUS ONOPHBIX (KIIFOUEBBIX) 3a7a4, UX 0(hopMIICHHE.

Hcrnonb3yss AUAAKTUYECKUNA MaTepuanl M JApPYyTrue IMocoOus, MPOBOIAUTCS CcamMoCmosmenvHas paboma ooOyuanoue2o
Xapaxmepa ¢ OCIETYIOUIMM 00CYKI€HHEM PE3yIbTaTOB Ha 3TOM XK€ YPOKE, BEAETCS UCIPABICHHUE OIINOOK.

Ypox — 3auem. HpI/I IIPOBCACHUHN 3a4YCTa, BOIIPOCHI TCOPHH K 3a4UCTy H IIPAKTHUYCCKHUC 3aJaHHA HN3BCCTHBI YHAIICMYCs

3apaHee HE MEHee, YeM 3a TPH HEIeIH J0 HEro. YdJalluecs IMOJy4YaroT WHAMBHIYaJdbHBIC 3alaHus 1Mo Teme. [l morydeHus
MOJIOKUTEIPHOM OICHKH, y4YalleMycs HaJ0 3HAaTh BOMPOCHI TEOpHUH (3amMcaTh HYKHbIE (POPMYJIbI, MOHUMAaTh WX CMBICI,
pacckaszarh 0 COJIepKaHUH BOTIPOCA).

OCc0OEHHOCTH OPTOMEAUICCKOTO PEKMMA IITKOIBI-HHTEPHATA JAJI OOJIBHBIX CKOJIMO30M yUYAIIUXCSl YIUTHIBAIOTCS B BBIOOPE
npueMoB 00y4eHHMsI Ha ypOKax: MPOBEICHUE B TeUeHHE ypoka 2-3 (PU3KYILTMHUHYTOK, COOJIOJEHUE PEKUMA KOHTPOJIS HaJl
OCaHKOW y4eHHUKa NpH padoTe 32 Y4EOHBIM CTOJIOM.

B kauecTtBe MeToaumyeckod W HMHGOPMALMOHHOM MOAJEPAKKH HCIOJB3YIOTCS WHTEPAKTUBHBIE HArJsAHbIE MOCOOUS,
pecypcel  MutepHera, ¢douHax uudpoBsix obOpazoBarenbHbIXx pecypcoB (LIOP) IlenTpa mnoBblieHUsT KBamuuKamuu U
MH(}OPMAITMOHHO-METOANYECKON padoThl I. MarHUTOropcka v MKOJIbHOMMEANATEKH.
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ChopmupoBannsie y yudamuxcs 3YH m OVYH B pesynbrareoOyuenus xumuu B 10-11 kiraccax TECHO CBSI3aHBI CO
CJIEIYIOLIUMU MIPEAMETaAMMU:

MAaTeMATHKA: CBA3b MEK/y BEIMYMHAMU MACChl M YUCJIOM MOJIEH BEUIECTBA, MEKIY KOJIMYECTBOM BEIECTBA U TEIJIOBOM
SHEPruer, BbIACIUBIICHCS WM TOTJOTHUBIICHCS B pe3yidbTaTe XHUMHYECKOTO B3aMMOJEHUCTBUSI, BbIpaKaeTcsl MPSIMOU
HPOTIOPIIMOHATILHON 3aBUCUMOCTBIO Y = K*X. OOpaTHasi mponopuuoHaIbHOCTh Y=K/X BeIpakaeT CBA3b MEXKIy Maccoi pacTBopa
U €ro KOHIIEHTpaluel npu pa30aBlIeHUH WK yIapuBaHUU pacTBopa. Hanbosee yacTo Ha ypokax XMMHUH IIPOU3BOJISTCS PACUETHI
C UCIIOJIB30BaHUEM MOHATHI «IPOLEHTY, KIPOMOPIHUDY, «YPABHECHUEY.

uHpopmatuka u HUKT: HaBoiku wucnonb3oBanus [[OPoB (BupTyaibHble nabopaTOpud, SJICKTPOHHBIC YYCOHHKH,
SHIUKIIONEANH, CHPAaBOYHUKH), paboThl B MHTepHeTe mNpH CO3JaHUM Npe3eHTAlMid W HamucaHus pedeparoB U HAyIHO-
HCCIIEIOBATENbCKUX paloT.

OumoJsiorusi: 3HaHWE OMOJIOTMYECKOM POJM XUMHUYECKHX AJIEMEHTOB (MHUKpPO- M MAaKpOdSJIEMEHTOB) U WX COCAMHEHHUH B
Pa3JIMYHBIX OMOJIOTMYECKUX TTpolieccax (TeHeTHKa, METa00IU3M U T.1I.).

(pu3uKa: 3HaHUE OOUIMX OOBEKTOB M3YUECHMSI, TAKMX KaK BELIECTBO, €r0 CTPOEHUE U CBOMCTBA HA MUKPO- U MAaKPOYPOBHSX
opranuzanuu. 3HaHus (PU3MUECKUX 3aKOHOB COXpaHEHMs (Macchl, 3apsijia, SHEPTUM) U MPHUHLMIIA MUHUMYMa MOTEHIUAIbHON
DHEPIUM UCITOJIb3YIOTCS ISl COCTaBJIEHUS MOJIEKYJIIPHBIX M1 MOHHBIX YPABHEHHUM PEAKLIUNA, TEPMOXUMUYECKUX YPABHEHUM.
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MECTO KYPCA XUMHUHU B YUEBHOM IIVIAHE

B yueOHOM 11aHe Ha u3yueHue xumuu B 11 kitacce oTBoAUTCS 2 yueOHBIX yaca B HEZEINI0); BCEro 68 yueOHbIX 3aHSATHH.

Pacnpenenenne BpemMeHU IO TeMaM MPOTPAMMbl JAHO OPUEHTHUPOBOYHO. YUHUTENb MOXKET H3MEHSTh €ro B IMpelenax
roJIoBOil cyMMbI yacoB. Pacnipenenenue yacoB mo tTeMaMm Oasupyercst Ha ocHoBe aBTopckoi nmporpammbl H.H. I"apei(ABTOpCKas
nporpamma: Xumus. Pabouue nporpammel. [Ipenmernas nuaus yueOnukos I'. E. Pymsutuca, ®@. I'. ®enpamana. 10 — 11 ximaccsl
/ H. H. I'apa. — 2-e u3n., non. — M. : IIpocsemienue, 2016.).

Takum oOpazom, B 11 kiacce nmporpamMmma paccuuTana Ha 68 4acoB, U3 pacuera - 2 y4eOHBIX Yaca B HEJENI0, U3 HUX: TS
MIPOBEICHMS KOHTPOJIBHBIX - 5 9acOB, MpaKTUUECKUX padoT - 10 yacos, 1a00paTOPHBIX OMBITOB — 6.

TPEBOBAHUA K YPOBHIO IOJAT'OTOBKHU OBYYAIOIUXCSA HA CTYIIEHU CPEJHET' O
(ITOJIHOTI'O) OBPA3OBAHUA

B pe3ynbraTe nzydeHuss XuMuu Ha 0a30BOM YPOBHE YUCHHUK JIOJDKCH
3namov/nonumams:

- avicHelue XUuMu4ecKue NOHAmMUA: BEUIECTBO, XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJbHBIE ATOMHAS U
MOJIEKYJISIPHAs MacChl, MOH, AJUIOTPOIHS, W30TONbI, XMMHYECKas CBS3b, JIEKTPOOTPULIATEIIBHOCTh, BAJIEHTHOCTH, CTEIEHBb
OKHUCJIEHUS, MOJIb, MOJISIPHAsI Macca, MOJIIPHBI 00bEM, BEIIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI,
AIEKTPOJIUT Y HEDJIEKTPOJIUT, IIEKTPOIUTHIECKAS] JUCCOLMALINSL, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE,
TEIUIOBOM 3(PQEeKT peakuuu, CKOPOCTh XHMHUYECKOM peakluu, KaTallu3, XMUMHUYECKOE paBHOBECHUE, YIJEPOIHBIA CKEJeT,
(GyHKIIMOHATBHAs TPYIIa, U30MEPUs, TOMOJIOTHUS;

- OCHOGBHblE 3AKOHblL Xumuu:. COXpaHCHHUA MACChl BCIICCTB, ITIOCTOAHCTBA COCTABa, HepI/IOI[I/I‘leCKI/Iﬁ 3adKO0H,
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- OCHOGHble mMeopuU XUMUU. XUMHAYECKOW CBSI3U, OJJIEKTPOJUTHYECKOW AUCCOLMAIMUA, CTPOCHUS OPTraHUYECKUX
COCJIMHCHMUH;

- 8aIICHellUe 6euieCmea U Mamepuaibl: OCHOBHBIE METAJIIBI U CILJIABBI; CEpHAsi, COJIsIHASA, a30THAsI U YKCYCHAsl KUCIIOTHI;
IEJI0YM, aMMHaK, MUHEpAJIbHBIC yIOOpEHUs, METaH, 3TUJICH, alleTUJIeH, OCH30JI, TaHOJI, JKHPBI, MbLIA, TJIIOKO3a, caxaposa,
KpaxMall, KjieTuaTka, OJIKH, ICKYCCTBEHHBIEC U CHHTETUUECKHE BOJIOKHA, Kay4YyKH, MJIaCTMACCHI;

ymembp:
- HA3bl6AMb V3YUCHHBIC BEIIECTBA M0 «TPUBUATLHONY» WM MEXIYHAPOIHON HOMEHKIIATYpPE;

- onpe()eJmmb: BAJICHTHOCTh M CTCIICHb OKHCIICHHA XHUMHYCCKUX JSJICMCHTOB, THII XUMHUYECKOM CBSI3U B COCAUHCHUAX,
3apsaJi HMOHA, XapaKTCp CpCabl B BOJAHBIX pPAaCTBOpaX HCOPIraHUYCCKUX COGI[HHCHHfl, OKHUCIIUTCIIb N BOCCTAaHOBHTCIIb,
MPUHAIJIC)KHOCTD BEIICCTB K PA3JIMYHBIM KJIaCCaM OPraHNYCCKUX CO€I[HH€HPII>1;

- xXxapakmepuszoeambsp: JJICMCHTBI MAJIbIX IICPHUOJO0B IO HX IIOJOKCHHUIO B HCpHOI[H‘ICCKOfI CHUCTEMC I[I/I MGHI[CJ'IeeBa;
O6HII/IC XUMHYECKHE CBOMCTBA MCTAJIJIOB, HCMCTAJJIOB, OCHOBHBIX KJIACCOB HCOPraHMYCCKHX W OPraHHYCCKHX COCHHHCHHﬁ;
CTPOCHUC U XUMHUYCCKHC CBOMCTBa N3YUYCHHBIX OPTaHNYCCKHX CO@HHHGHHﬁ;

- 00BACHAMD. 3aBUCUMOCTh CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; TPHUPOAY XUMHUYECKOW CBS3M (MOHHOM,
KOBQJICHTHOH, METATMYCCKOM), 3aBUCHMOCTh CKOPOCTH XUMHUYECKON pPEaKIMU M TIOJOKCHHS XUMHUYECKOTO PAaBHOBECHS OT
paznuYHBIX (PaKTOPOB:

- 6bINOJIHAMb XUMUYCCKUMN OKCIICPUMCHT I10 paCIiO3HaABAHHIO Ba)KHEHIIIMX HCOPraHNM4YCCKHUX U OPraHNYCCKNX BCUICCTB,

- nP06OOUmMB CaAMOCTOSITEIIbHBIA TOUCK XMMHUYECKOW MHPOpPMALIMK C UCIOJb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-
MOMYJSPHBIX W3IaHUM, KOMIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTepHeTa); UCMOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUU IS
00pabOTKM U Mepeaur XMMUYECKOr HH(OPMAIMKU U €€ MPEACTaBICHUS B Pa3IM4HbIX (popMax;
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UCNO1b306aMb NPUOOPEMEeHHblE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCHU U NOECEOHEEHOl HCUZHU OJ1A:

- 00BACHEHUSI XUMUYECKUX SIBJICHUHN, MPOUCXOAAIIUX B IPUPOJIE, OBITY U HA IPOU3BOCTBE;

- OIIPENEIICHNS BO3MOKHOCTH IPOTEKAHNSI XUMUUYECKHUX IIPEBPAILICHUN B PAa3JINYHBIX YCIOBUAX U OLICHKU UX IOCJIENCTBU;
- DKOJIOTUYECKH I'PAMOTHOT'O ITOBEAECHUS B OKPYKAIOIIEH CpeE;

- OLIEHKH BJIMSIHUSL XUMHUYECKOTO 3arpA3HEHUS OKPYKAIOIIEH Cpe/ibl HA OpraHU3M YEJIOBEKa U JPYTHE )KUBBIE OPTaHU3MBIL;
- 0e301acHOro 00panieHus C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH, JAOOPATOPHBIM 000pYA0OBaHUEM;

- IPUTOTOBJIEHUS] PACTBOPOB 33JIaHHON KOHUEHTPALMH B OBITY U HAa TPOU3BOJICTBE;

- KpPITPI‘lCCKOfI OICHKHN JOCTOBCPHOCTH XUMHYECKOM HH(bOpMaHI/IH, HOCTYHaI-OIHeﬁ N3 pa3HbIX HCTOYHHUKOB.
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COAEPXKXAHUE TEM YYEBHOI'O KYPCA
Tema 1. Baxxneilinue XuMu4ecKue NOHATHA U 3aKOHBI (8 4acoB)
AtoMm. Xumuueckuii anemMeHT. M3otomel. [IpocThie U clokHbIE BEIIECTBA.

3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS DHEPTUU MPU XUMHUYECKUX PEaKUUiX, 3aKOH
MIOCTOSIHCTBA COCTaBa. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

ATOMHBIC opOUTaNH, S-, P-, d-, f-amekTpoHbl. OCOOECHHOCTH pa3MEIECHHUS JCKTPOHOB MO OPOMTAISIM B aTOMaxX MaJIbIX H
OOJIBIIUX TEPUOJIOB. DHEPreTUYECKUE YPOBHH, MOAYPOBHU. CBS3b MEPUOAMYECKOIO 3aKOHA U TEPUOIUYECKON CHUCTEMBI
XUMUYECKUX DBJIEMEHTOB C TEOpUEH CTpoeHHUs aTtoMoB. KOpoTkuil W NJIMHHBIA BapuaHThl TaOJUIBI XUMUYECKUX 3JIEMEHTOB.
[TomoxeHne B TNEPUOIUYECKONM CUCTEME XHMHUYECKHMX DJIEMEHTOB BOJOPOJA, JAHTAHOWJOB, AKTUHOWUJIOB U HCKYCCTBEHHO
MOJTYYEHHBIX JIEMEHTOB.

BaneHTHOCTD M BaJICHTHBIE BO3MOKHOCTH aTOMOB. Hepnoz[quCKoe HN3MCHCHHUC BAJICHTHOCTHU U Pa3MCPOB aTOMOB.

PacuerHbie 3aavul. Brraucnenue MacCcChI, oObeMa WM KOJIWYECTBA BCIICCTBA IIO U3BECTHOM Macce, 061>eMy 501041
KOJIMYCCTBY BCUICCTBA OJHOI'O U3 BCTYIIMBHIUX B PCAKIHUIO WJIN IMOJIYUYUBHINUXCS B pE3YJIbTATC PCAKIMU BCHICCTB.

Tema 2. Ctpoenne BemecTBa (7 4acoB)

Xumudeckas CBsA3b. Buasl M MexXaHM3Mbl 0Opa3oBaHUS XHUMHYECKOM CBs3u. MoHHas cBsS3b. KaTHOHBI M aHUOHBI.
KoBanentHas HemonsipHas CBs3b. KoBaJeHTHass TIOJSpHAsE CBsI3b. DJEKTPOOTPUIATENIBHOCTh. (CTENEeHb OKHUCJICHHUS.
Mertannuyeckas cBsizb. Bonopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPTaHUYECKUX U OPTAHUYECKUX BEIIIECTB.

Tunel KPUCTAUIMUECKUX PEHICTOK M CBOMCTBA BemiecTB. [IpuumHBI MHOTOOOpa3vs BEIIECTB: H30MEPHs, TOMOJOTHS,
aJUIOTPOIHS, U30TOMHS.
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JemoHcTpanuu. Mojenu HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX U METAUTUYECKUX KPUCTAUTMYECKUX pEeHIeTOK. DPPeKT
Tunnana. Mozaenu MoJIeKyJ1 U30MEPOB, TOMOJIOTOB.

Pacyernbie 3agaun. Beruncnenue maccsl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEAKIMH, €CIU ISl €r0 MOJyYEHHUS
JIaH PacTBOP C ONPEEICHHON MACCOBOM I0JIEN NCXOAHOTO BEILIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)
Knaccudukanys XuMu4ecKux peakuii B HEOPraHUYeCKOM U OPraHMYeCKOM XUMUHU.

CKOpOCTb peakluu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOpPOB. 3aKOH JIEHCTBYIOMIMX Macc. DHeprus aktuauuu. Karamus
u Katanuzatopbl. OOpaTUMOCTh peakuui. XuMHuuyeckoe paBHoBecue. (CMeleHHEe paBHOBECHs MMOJ JACHCTBHEM pPa3IMYHBIX
¢aktopos. [Ipunuun Jlelllarense. [Ipon3BoACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JdemoHcTpanumn. 3aBUCUMOCTh CKOPOCTH PEaKIIMKU OT KOHIIEHTPAlMU U TeMIEepaTyphl. PaznoxkeHre nepokcuaa BOAopoaa B
MPUCYTCTBHUM KaTanu3zaTopa. OnpeiesieHne cpejibl pacTBOpa C MOMOILbI0 YHUBEPCATIBHOIO HHANKATOPA.

JlabopaTopHble onbIThI. [IpoBeeHNE peakiiii HOHHOTO OOMEHa JIJIsl XapaKTEPUCTUKHU CBOMCTB JIEKTPOJIUTOB.
IIpakTnyeckas padora. Biusinue pa3nuuHbix (aKTOPOB HA CKOPOCTh XUMHYECKOM PEaKIIMH.

Pacuernble 3agaun. Brraucienne macchl (KOJWYECTBa BEIIECTBAa, 00beMa) MPOAYKTAa peakiMu, €ClIM M3BEeCTHAa Macca
MCXOIHOTO BEIIECTBA, COACPIKAIIETO OMPEACICHHYIO JTOJII0 MIPUMECEH.

Tema 4.PactBopsI (7 4acoB)
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Hucnepcusie cuctembl. VctuHHbIe pacTBOpbl. CrmocoObl BBIPAKEHUS KOHIIEHTPAIlMA PAaCTBOPOB: MaccoBasl OIS
PacTBOPEHHOIO BEIIECTBA, MOJISpHAs KOHIeHTpauus. KosionaHeie pacTBOpBI. 301U, TEIIN.

3JI€KTpOJ'II/ITI/I‘-ICCKa$I JUucconuanus. CunpHple W cialble SJICKTPOJINTHI. Kucnomuo-ocnosuvie 63aumooeticmeus 6

pacmeopax. Cpena BOAHBIX pAcCTBOPOB: KHUCJasi, HEWUTpasibHasl, IenoudHas. HMoumoe npouszsedenue 600vbl. BogopomHbIi
nokazarenb (PH) pactBopa.

l'uoponuz opeanuieckux u HeopeaHU4eCKUx cOeOUHEeHUl.
IIpakTuueckast padora. [[puroroBineHune pacTBopa ¢ 3aJJaHHON MOJISIPHOM KOHUECHTpAIUEn
Tema 5.9sekTpoxumMuyeckue peakuuu(S 4acon)

XHUMMYECKHE HWCTOYHMKH TOKAa. P}III CTaHIAapPTHBIX 3JICKTPOIHBIX HOTGHHI/IaHOB.QHeKTpOHHS PaCTBOpPOB U pPacCIllIaBOB.
Iousamue o Koppo3uu mema’ililos. Cnocobul 3awunisl ont KOpposuu.

Tema 6. Metasuibl (12 4acoB)

[Tonoxenne MeTauioOB B TMEPUOJUYECKOM CHCTEME XHMMHUYECKHX dJeMeHTOB. (OOmme CBOIICTBA METaJlIOB.
DNEKTPOXUMHUECKUH psJl HAMIPsKEHUH MeTaiutoB. O01ue crnocoObl MOMyUYeHUs] METAJIIOB.

0O0630p METAIJIOB IJIaBHBIX MOATPYMI (A-TPYI) NEPUOIUIECKON CHCTEMbI XUMUYECKUX DJIEMEHTOB.

O0630p MeTauoB MNIaBHBIX NoArpynm (b-rpynmn) nepuoanYecKo CUCTEMbl XUMUYECKHUX JJIEMEHTOB (ME€/lb, LIMHK, MUMAH,
XpoMm, dceneso, HUKeb, NIAMUHQ).

CrutaBbel METAIJIOB.

OKcCHUIbI ¥ TUAPOKCUABI METAIIIIOB.
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demoncrpanmun. O3HakomyieHME C O0O0pa3llaMd METAUIOB W HX COCAUWHEHHMH. B3auMojelcTBUE WIEIOYHBIX U
IEJIOYHO3EMENIbHBIX METAIJIOB C BOJIOM. B3aumoselicTBre Meid ¢ KUCIOPOJAOM U CEpOil. DIIEKTPOJIM3 pacTBOpa XJIOpUa MEIU
(I1). OBITHI MO KOPPO3UU METAILIOB U 3aIUTE OT HEe.

JlabopaTtopHblie onbIThl.B3anMoaeiicTBIEe IIMHKA U JKeJie3a ¢ pacTBOPaMU KUCJIOT U IeJioueid. 3HAKOMCTBO ¢ 00pa3iamMu
METaJIJIOB U UX pyAaMu (paboTa ¢ KOJUJISKITUSIMM).

Pac4yerHnbie 3auaqH.Pacqum 10 XUMHUYCCKUM YPABHCHHUAM, CBA3dHHBIC C MacCOBOM I[OJ'IGﬁ BbIXOJAa IIPOAYKTA PCAKIIUU OT
TCOPCTUYICCKHU BO3MOZKHOI'O

HpaKTI/I‘leCKaﬂ paﬁoTa.PemeHMe IKCIIEPUMECHTAJBHBIX 3a4aY4 110 TEME «MeTtamn».

Tema 7. Hemeranuasl (10 yacoB)

O630p CBOMCTB HeMeTauioB. OKHMCINTEIILHO-BOCCTAHOBUTEIBHBIC CBOMCTBA TUITMYHBIX HEMETAIIOB. OKCI/II[BI HCMCTAJIJIOB
H KHUCJIOPOAOCOACPIKAIIIMUC KUCIIOTEI. BOI[OpOI[HBIC COCINMHCHU HEMCTAIIIOB.

JemoncTpanun.O6pasisr HemeramuioB. OOpasibpl OKCHAOB HEMETAIOB M KMUCJIOPOICOAEPKAIINX KUCTOT. ['opeHue cepwl,
docdopa, xkene3a, MarHusi B KUCIOPOJIE.

JlabopaTtopHble oOmnbITHI. 3HAKOMCTBO C oOOpa3sllaMM HEMETAIOB W UX MPUPOJHBIMH COeIWHEHHsMHU (paboTa ¢
KOJUIEKIMsIMU ). Pacro3naBanue XaopuaoB, cyiab(haToB, KapOOHATOB.

['eneTnyeckas CBS3b HCOPraHNYCCKHUX U OPraHUYCCKUX BCIICCTB.

IIpakTnueckas padora.Pemienne 3kcnepuMeHTAJIbHBIX 32124 110 TeMe «HemeTramabn).
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Tema 8. Xumus u ;Ku3Hb. (54.)

XuMHSIT B MPOMBINUIEHHOCTH. [IpHHIMIOBI XMMHUYECKOrO MPOU3BOJACTBA. XHMHUKO-TEXHOJOTUYECKUE MPUHLIUIIBI
MIPOMBIIUIEHHOTO MOTy4YeHus: MeTauioB. [IponsBoacTBo uyryHa. [IponsBoacTBo cranm.

Xumus B ObITy. XUMHUYECKasi MPOMBIIIEHHOCTh M OKpY KaroIas cpeza.

HpaKTHKyM7 ‘-I). Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 HCOpFaHI/I“IGCKOﬁ XUMHH, PCIHICHHUC S3KCIICPUMCHTAJIBHBIX 3a4a4
110 OpFaHI/ILIeCKOﬁ XUMUH; pCHICHUC MMPAKTHYCCKUX PACUCTHBIX 3a1a4; IOJTYYCHHUC, CO6I/IpaHI/Ie " PACIIO3HABAHHC I'a30B.
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TEMATUYECKOE IINTAHUPOBAHUE

Ne paznenma | HaumeHnoBanue pa3nenoB u teM YuaeOHbIe KonTponpHbie [IpakTnyeckas 4acTpb
U TEM Yackl paboThI 1a00paToOpHBIC MPaKTUYECKHE
OIIBITHI paboThI

1. Bakueiime XUMHYECKUE TOHITHS 8 1 - -
1 3aKOHBI

2. CtpoeHue BenecTna 7 1 - -

3. XUMHUYECKHUE PeaKIuu 7 - 2 -

4, PacTtBopsI 7 - 1 1

S. DJIEKTPOXMMHYECKHAE PEAKIIUN 5 1

6. MeTaibl 12 1 1 1

7. HemeTamnsl 10 1 2 -

8. XUMHSA U )KU3HDb 5 - - -

Q. [TpakTrukym,000011EHIE 7 1 - 5
Hroro: 68 6 6 8
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KpuTepun n HOpMbI OLIEHKH 3HAHMIA M YMEHH 00y4ar0MXCcs

KOHTpOsb pe3ynbTaToB 00yYeHUs SABISIETCS OJJHOM M3 BaXKHEMIIMX KOMIIOHEHTOB Ipolecca o0yueHus: xumuu. B npouecce
00yuYeHUs TOJKHBI ObITh YCTAaHOBJICHBI YETKHE B3aMMOCBS3H MEXKIY MOHITUAMU, POPMHUPYEMBIMHU Y ydamuxcs. MIMeHHO Takum
00pa3oM y HHX CO3J1aeTCsl OIIpeeNIeHHas cucTeMa 3HaHui. Kaxkas HoBas TeMa paccMaTpUBaeTCs JINIIb [10CJIE TOTO, KAK YUUTENb
IIPOBEJET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHHs IOJYYEHHBIX 3HAHUM Ul BOCHPHUATHS HOBOIO Marepuasna. BeinoinHeHue
KaKHX-JIMOO YIpa)KHEHUI 10 HOBOM TeMe crocoOCTBYET O0siee MOIHOMY, OCO3HAHHOMY YCBOEHHUIO MaTepuasa, CO3/1aeT yCIOBUs
U1 (POPMUPOBAHUS Y YYALIUXCS CUCTEMbl XUMHUECKUX MTOHSATHH, TJOTHYECKHU CBSI3aHHBIX JIPYT C APYTOM.

KoHTposib 3HaHMI yyamuxcst JOKEH NMPOBOAUTHCS YUUTENIEM CUCTEMATUYECKH. BUbI KOHTPOJISI MOTYT OBITh IPOIUCAHBI
B T'OZIOBOM TEMATUYECKOM IUIAHUPOBAHUH, a TAKXKE B IUIaHE M KOHCIIEKTE ypoka. OpUEHTUPOM ISl yUUTEINSE XUMHUU JOJIKHBI ObITh
UMEIOIIMECS B IporpamMmax pyopuku «JloctrxeHne mpeIMeTHbIX, METanpeAMETHBIX U IMYHOCTHBIX PE3YJIbTATOBY.

Kitaccudukaimy BUI0OB KOHTPOJIS PE3VIILTATOB 00YUEHUST XUMUAHN
1. Ilo mecty B y4eOHOM MPOIIECCE

BBoaHEbIM AKTyanu3aims ONOPHEIX WIA IIpenBapuTenbHEBIN KOHTPOJb OCYIIECTBISIIOT JUISI AUATHOCTUKU
KOHTPOJIb OCTATOYHBIX 3HAHUM 10 TEME UCXOOHOTO YPOBHS 3HAHUU U YMEHUU IIKOJILHUKOB, TIODTOMY

IOPUMCHACTCA B HAYAJIC V‘Ie6HOFO roga, nepca N3y4CHUEM HOBOI'O
pa3aciia njin TCMbI

Texkymmi KoHuTposb ycBoeHUsT yueOHOro [TpoBoauTCs YUUTEIIEM Ha NPOTSHKEHUH BCEro y4eOHOT0 3aHATHS C
KOHTPOJIb MaTepHajia B X0JI€ MO3HABATEIbHOI0 | [EJbI0 OTCICSKUBAHUS KQUECTBA VCBOSHUSI XUMUYECKUX 3HAHUU U
mporecca YMEHNH, PACCMOTPEHHBIX Ha VPOKE
TemaTuueckuit Hrorosas npoBepka no TeMe [IpoBoauTCs OCIIE U3YYEHUST KAKOT0-1100 KPYIIHOI'O pa3jiesa Kypca,
KOHTPOJIb yueOHOro MaTepuajia Kak IIPaBIJIO, B KOHIIE YETBEPTH, MOJTYTOAUSL, TPUMECTPA, YUEOHOTO
TOI1Aa
HroroBbIit Bua KOHTpoJIsI YCBOSHUS [IpoBoauTcst B hopMe UTOTOBOI KOHTPOJILHOM pabOThl/KOHTPOIBHOI'O
KOHTPOJb yueOHOro MaTepraja 3a BECh KypC tecta ik B popme ' MA niau EI'D
oOydeHus
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1. Ilo dbopme npoBeaCHUS.
* UnauBuyajJbHBIN.
» OpoHTAJIBHBIN (MACCOBBIIL).
2. Ilo cnocoOy opraHu3aluu.
* YCTHBIN.
* [IncbMEHHBIN.
*[IpakTHUYECKHU.

OueHuBaHue yCTHOIO OTBETA

NuauBuayaJbHblii KOHTPOJb PE3yJbTaTOB MOXKET MPOBOAUTHCA HA YPOKE Kak B (hopMe KPaTKOro ompoca ¢ Mecra
(bpoHTaNIbBHAS KOHTpOJUpYIOIIas Oecena), Tak U B BUJIC 00CTOSATEIbLHON NMPOBEPKH 3HAHUI U YMEHHMH Yy JHOCKH. DTOT BU]
onpoca (MHAUBUIYaIbHBIN) MOXXHO MPOBOJUTH HA dTalax akTyajlu3allui 3HAHWUM, U3YyUYEHHs HOBOTO MaTepHuaa, 3aKperyieHUus U
COBEPIIICHCTBOBAHUSI 3HAHUW U MPOBEPKH YCBOCHUSI HOBOTO Marepuaina. Bonpockl yuuTens A KpaTKoro ornpoca JOJKHBI ObITh
JAKOHUYHBI, CPOPMYIUPOBAHBI B MOHATHBIX YYEHUKY TEPMUHAX U TPEOOBATh KPATKOrO OTBETA. J[JIi 5KOHOMUU BPEMEHH MO>KHO
HCIIOJIb30BATh KAPTOYKH C BOIIPOCAMHU, HA KOTOPHIE YUYEHUKHU FOTOBSATCSI OTBETUTH Y IOCKH.

Bo Bpems oTrBera yuaierocs s JOCTHKEHUsI YCTOMYMBOTO BHUMAHUS KJ1acca MOJIE3HO IMPEAYCMOTPETH MOCIEAYIOLIEe 3a
OTBETOM PEIICH3UPOBAHKUE CO CTOPOHBI IPYTUX YYAIIUXCS, UCTIPABIICHUE AOMYIIICHHBIX OITMOOK, TOTIOTHEHHE.

[Ipn mpoBeneHUM orpoca IOMyCKAaeTcs 3aJaBaTh YYalleMyCs HaBOJSIIME BOMPOCHI IS TOTO, YTOOBI MOMOYL €My
c(hopMyIHPOBATH CBOM MBICIH. MOTYT OBITh U JOTIOJTHUTEIbHBIE BOMPOCHI, €CIIM OHU HEOOXOIUMBI ISl TIPEICTOSIIET0 H3yUYeHUs
HOBOI0 Marepuayna. Bo Bpemsi yCTHOrO OTBETa YYalllerOCs YYUTENb MMEET BO3MOYKHOCTH 33/aTh JOMIOJHUTEIBHBIA BOMIPOC
JMAarHOCTUYECKOIO XapaKTepa, KOTOPhIM MOMOKET BBIIBUTHh COCTOSHUE 3HAHUWA U YMEHUN OTBEYAIOLIETO.

[IpoBeneHne yCTHOTO MHANBUIYATILHOTO KOHTPOJIS TPEOYET OT yUUTENIsl COOPAaHHOCTH U BHUMAHMS, TaK KaKk HE0OXOAMMO 3a
5-10 MUHYT BBISIBUThH 3HAHUS y4alUXCS B KJIacce.

Yuutens 00s13aH TPOKOMMEHTUPOBATh OTBET YUCHHUKA, yKa3aB Ha OMIMOKU U OTMETHUB yJIauHbIe CTOPOHBI. JIt000H 0TBET
JOJDKEH OBITh 3aMEUEH YUHUTEJIEM U 00BEKTUBHO UM OlleHeH. Heo0s3aTeIbHO CTaBUTh OTMETKY 3a KaXKblii HETIOJHBIN OTBET.
Ecnu yuyeHUK HEOTHOKPATHO JOTOJHSI OTBETHI IPYTUX OJTHOKJIACCHUKOB, TO MOKHO TTOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.

OTmeTka «5»:

- JIaH TOJIHBIM U NMPABUJIBHBIA OTBET HA OCHOBAHWU U3YUYEHHBIX TEOPUH,
- MaTepuaj U3JIOKEH B ONPEICIICHHON JIOTUYECKOM MTOCIEA0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM,
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- OTBET CaMOCTOSATEIIbHBIN
- BO3MOYKHA OJTHA HECYIIECTBEHHAs OIINOKA.

OtrMmeTKa «4»:

- JIaH TOJIHBIMA U MTPABUJIbHBINA OTBET HA OCHOBAaHUU U3YUYEHHBIX TEOPUH,

- Marepuall U3JI0KEH B ONPEIECIICHHON MTOCIIEI0BATEIIBHOCTH,

- OTBET CaMOCTOSITEIbHBII

- JOMYIIEHBI 2-3 HECYIIECTBEHHBIEC OIIMOKH, UCIIPaBICHHbBIE IO TPEOOBAHUIO YUUTEIS, WM JaH HETOJIHBINA 1
HEUYETKUU OTBET.

OrmeTka «3»:

- JaH TIOJIHBIA OTBET, HO MPU 3TOM JOMYIIIEHA CYIIECTBEHHAs OLIMOKA UM OTBET HEIMOJHBIN, TIOCTPOCH HECBSZHO.

OTMeTKa «2»:

- OTBET OOHAPYKMBACT HEIOHUMAHHUE OCHOBHOTO COJIEpXKaHUs y4eOHOro MaTepuania,

- TIOMYIIIEHbI CYIIECTBEHHBIE OMMUOKH, KOTOPHIE YUAITUHCA HE MOXKET UCIIPABUTh MPU HABOJIAIIMX BOIIPOCAX
YUUTEIS.

Ot1metka «1»:

- OTCYTCTBUE OTBETA.

@poHTAJBLHA KOHTPOJUPYIOIIAs Oecela OOBIYHO JTOCTATOYHO KpaTKOBpeMeHHa. Bompockl, Kak W BO BCSKOUM JIpyroi
Oecene, TpeOYIOT KPaTKOTo OTBETA, MOATOMY 32 OJUH TaKOW OTBET YYEHUKY CTaBUTh OIEHKY Helb3si. HyHO 3apaHee HAaMETHUTH
TE€X YYEHHKOB, OTBET KOTOPBIX BO BpeMs Oecelbl XOTAT OILEHWUTh, W 33JaBaTh WM II€JICHANIPABJICHHO 3aIIaHUPOBAHHBIC JIJIS
6ecenbl Bompockl. OHAKO HE CIEMYET 3a7aBaTh MOJPSA BOIMPOCH OJHOMY M TOMY K€ YUeHHKY. PaboTaTh HODKEH BeCh Kilacc.
®poHTanbHas O6ecea MOXKET COYETaThCs C YCTHBIM y4E€TOM 3HaHUM, KOTa HECKOJIBKO YYaIllUXCsl TOTOBATCS K OTBETY Y JIOCKH.
CnoxHOCTh pabOThI 3aKJIFOYaeTCsl B TOM, YTOObI HE YMYyCKaTh W3 MOJSl 3pEHUs KJacC, YYacTBYIOIIMM B Oecele, W ydaluxcs,
OTBEUYAIOIIUX Y JIOCKHU.

3adeT - 3TO METOJT YCTHOT'O KOHTPOJIS, KOTJla YUeHUKaM MPEI0CTaBIISIETCS] BOBMOXKHOCTh 00Jiee JJIUTEIBHO U 00CTOSATEILHO
OTBETUTH Ha Bompoc. OOBIYHO 3aUeT Ha3HAYaeTCs BO BHEYPOUHOE BPEMsl; KJacC MPH 3TOM Pa3eisIeTCss Ha JIBE WM TPU TPYIIIbI,
KOTOpPBIC MIPUXOJIAT Ha 3a4eT MO ouepeau B pasHoe BpeMs. O MpoBeACHUH 3a4eTa YUYUTEIh COOOIIAeT 3apaHee, YToObl yuyaluecs
MOIVIM K HEMY MOATrOTOBUTHCS. [[7s MOATOTOBKM K 3a4€Ty YYMTENb COCTaBIIET BOIPOCHI, a TakKe MPUMEpHBIE 3a7ayH,
PEKOMEHYET JIMTEPATypPy, MPEABAPUTEIHLHO MPOBEPUB, UMEETCS JIM OHA B MIKOJbHOUM OuOImoreke. CpoKu MPOBEACHHS 3aueTa
JIOJKHBI OBITh M3BECTHBI 3aMECTHTENIO0 JAUPEKTOpa MO Y4eOHO-BOCIHUTATENIBHON padoTe, 4TOOBI MOXHO OBLIO PETyIMpOBATh
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Harpy3Ky y4amuxcsl.
Krnaccuyeckuit 3auer npeaycMaTpuBaeT BbBISIBIICHUE YPOBHS 3HAHWUM, YMEHUI U HABBIKOB YYalllUXCS BO BpeMsi Oecellbl
yueHuKka ¢ yuutesneMm. OH J1aeT MOJHOE U TOYHOE MpEeICTaBICHUE 00 YpOBHE OOYUYEHHOCTH Ka)I0T0 YUYEHUKA, OJJHAKO OTHUMAET
MHOT'O BPEMEHH, YTO BEAET K MEPErPYKEHHOCTH KaK YUUTENS, TAK U YUCHUKA.
OuneHuBaHMe NMCbMEHHOM PadOTHI

[TuceMeHHbIe paboThI OJPA3ACISIIOT Ha TeKyIlIKe (IPOBEPOUHBIE) U UTOTOBbIE (KOHTPOJIbHBIE) PAOOThI; IO BPEMEHU OHU
MOTYT 3aHUMAaTh BECh YPOK WJIM €T0 YacCTh.

K MerogaM nmuCbMEHHOW MPOBEPKH PE3YyIbTATOB OOYUYEHHUSI OTHOCATCS MHChbMEHHAs KOHTpOJbHas pabora Ha 45 MuH,
npoBepouHbie padboThl HA 10-15 MuH (Hampumep, pelieHrue pacyeTHBIX 3ajay), MUChbMEHHBIE JOMAIIHUE 3aJIaHUsl, TUCbMEHHbBIN
y4eT 3HaHUM OTJEIBHBIX YUAIIUXCA M0 KApTOUKaM, XUMUYECKHUE TUKTAHTHI, 3aJaHusl TECTOBOTO TUIIA U T.II.

[ToaroroBka y4ammuxcsi K KOHTPOJIbHOW paboTe yalle BCEro OCYHIECTBISETCS Ha o0oOmarmux ypokax. O npoBeaeHUH
KOHTPOJBHOM pabOThl yHalluxcsi IpeaynpeKaatoT 3apaHee, YToOObl OHU MOTJIU HOJATOTOBUTHCS.

CopnepxaHue KOHTPOJIBHOM pa0OThl OXBAaThIBAET BECh HAaMOOJEE Ba)KHBIM MaTepuan KOHTPOJUpyeMOH Tembl. B Takoi
OOJIBIION KOHTPOJILHOM paboTe 3a/laHus JOJDKHBI OBITh €IMHBIMHU JJIsl yYalluXcsl BCEX ypOBHEH pas3BUTH. B KOHTpOJIBHYIO
paboTy peKOMEHyeTCsl BKIIIOUaTh Pa3HOOOpa3HbIe 3aaHusl: 0000IIA0NMe BONPOCHI, KAYECTBEHHBIE U PACUETHBIE XUMUYECKUE
3a/layy, IENOYKH MPEeBpAaIllEHUH, TECTOBbIe, rpaduyeckue 3amanus u T.J. HeoOXoIuMo HCIONb30BaTh HaWOOJBIIEE YHUCIIO
BapUaHTOB. TeTpaau Uik KOHTPOJBHBIX PAOOT SIBISIOTCS JOKYMEHTOM, KOTOPBIA MOXKET OBITh MPOBEPEH aIMUHUCTPALIUEH TITKOJIBI
¥ MHCIIEKTOPOM OT/iesia 00pa30BaHus, MO3TOMY TETPAIH JIsi KOHTPOJIBHBIX PaObOT JOKHBI XPAHUTHCS B XUMUUECKOM KaOUHETE B
TEYEHUH Y4EOHOTO TO/Ia.

Yuutento WHOTIA JOBOJBHO TPYAHO OMPEACIUTH CTENEHb CIOKHOCTH TMOJOOpaHHBIX 3aJaHuil. MeETOIUCThI COBETYIOT
BOCIIOJIB30BAThCS  CIEAYIOMMM npueMoM. HeoO0xoaumMo camMoMy BBIIOJHUTH 3Ty pabOTy, a H3pacXoJOBAaHHOE BpeMs IS
YYCHHKOB 8-9-X KJIacCCOB HANO YBEIMYWTH B 5 pa3, a JJIA CTApIIMX KJIAcCOB - B 3 pa3a. MOXHO B XOj€ TIpEIBapUTEIHHON
CaMOCTOSITEIbHON pabOThI MPEIOKUTH HECKOJIBKO TUMTUYHBIX 33JIaHUM U MPOaHATIU3UPOBATH CTETICHb UX BHITTOTHEHUSI.

[Ipu olleHMBaHWK OTBETA y4allerocs HEOOXOAMMO YUYUTHIBATH KAUECTBO BBITIOTHEHUSI paOOTHI 10 3aAaHusIM. KoHTposbHas
paboTa OlEHUBAETCS B 1IEJIOM.

OTmerka «5»:

JlaH TIOJIHBIM OTBET HA OCHOBE M3YYCHHBIX TEOPHI, BO3MOXKHA HECYIIECTBEHHAS OIINOKA.

OtrMmeTka «4»:

® JIOMyCTUMa HEKOTOpasi HEMOJHOTA OTBETA, MOXKET OBITh HE 00JIee ABYX HECYIIECTBEHHBIX OMIHOOK.
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OTmerka «3»:
« paboTa BBITMOJHEHA HETOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCS He 00Jiee OHOM CYIeCTBEHHOM OIMOKY U 2-3
HECYIIIECTBEHHBIE.

OtrMmeTka «2»:

« paboTa BBINOJHEHA MEHBIIIE YEM Ha TPETh,

«  HMMEETCS HECKOJBKO CYIIECTBEHHBIX OIIMOOK.

OrMmeTka «1»:

« paboTa HE BBINOJIHEHA.

Bo3morkHa cliieyroias cucteMa OleHUBaHUS KOHTPOJIBHOUM paOOThI 10 NMATHOATUIBHOM CUCTEME:

IIPY BBIIIOJIHEHUH Y4Y€HUKOM OT 96 10 100% paboThl cTaBUTH OLEHKY «5»; OoT 76 10 95% paboTtsl - «4»; oT 50 no 75% -
«3»; ot 20 10 50% - «2». IIpy MOTHOM OTCYTCTBUU MPaBUIBHBIX OTBETOB WUJIU BBINOJHEHUH pabOThl MeHee yeM Ha 20% craButcs
oneHka «1».

[Ipn olLleHKE BBIIOJIHEHUS NUCHMEHHOM KOHTPOJIBHOW pabOThl HEOOXOAMMO YYUTBIBATH TPEOOBAaHUS E€IUHOIO
opdorpaduueckoro pexxuma.

Bce pabothl 00s3aTenbHO NOJKHBI OBITH MPOBEPEHBI K CIEAYIOLIEMY YPOKY, MPH 3TOM YUMTEIb JOJDKEH COONIO/ATh
MOJIHYI0 OOBEKTUBHOCTh. OOs3aTelIeH aHajdu3 pe3ysbTaTOB MUCBMEHHOW paboOThl M paboTa HaJ TUIMUYHBIMU OMIMOKaAMHU.
OOBbsiBNIEHNE OLICHOK U aHAJIU3 PabOT TPEeOYIOT OT YUUTENsI COOTBETCTBYIOIIETO ME1arorHuecKoro TakTa.

O1ieHMBaHKE TECTOBBIX padOT

TecTbl, cocTosiIME U3 MATH BOIIPOCOB MOYKHO MCIOJIB30BaTh MOCIIE 3yUeHuUs Kaxaoro marepuaina (ypoka). Tect uz 10—15
BOITPOCOB MCTOJIB3YETCs JIJIsl TIeproaudeckoro KoHTpojs. Tect u3 20—30 BonmpocoB HEOOXOAMMO HUCIIOIB30BaTh JIJIT HTOTOBOTO
KOHTPOJISL.

[Ipn oLleHMBAaHMM MCTIONB3YETCS CIEAYIONIas IIKaua: JJisl TeCTa U3 MSATHU BOMPOCOB * HET OUIMOOK — OILIEHKAa «5»; * OJHa
OIMOKa - OIEHKA «4»; * IBE OLIMOKH — OILICHKA «3»; ® TP OLIMOKH — OLICHKA «2».

Ecnu ouenka BbicTaBisieTcss B (popme 3ader/He3ader, TO 3a4eT cTaBUTCS Npu BbinonHeHuu 70% 3amanuii. Takas dopma
OLICHKH MCHOJIB3YETCs, €CIIM TECT COACPKUT YIPAKHEHHs Ha pacrio3HaBaHue. Eciu TecT oneHuBaeTcs o niTudauibHOM CUCTEME,
TO CTaHJApTHbIE KpUTepuu olleHOK TakoBbl: 91-100% - ouenka «5»; 81-90% - onenka «4»; 80-70% - ouenka «3»; Hmxe 70% -
OLICHKA «2».
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Ouenka yMeHHii pemiaTh pacyeTHbIE 3a1a44
OTMmeTKa «5»:

. B JIOTUYECKOM PACCYKJICHUUHU PEIICHUH HET OIINOOK,

OtMmeTKa «4»:

. B JIOTUYECKOM PACCYXICHUHU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK,
. JOMYIIEHO He 060Jiee ABYX HECYIIECTBEHHBIX OIUOOK

OtmeTKa «3»:

. B JIOTHYECKOM PACCYKJIEHUU HET CYIICCTBEHHBIX OITHUOOK.

. JIOMYCKAEeTCs CYIIECTBEHHAs OIIMOKAa B MAaTEMAaTUYECKUX pacyeTax.
OTMeTKa «2»:

. HMMEIOTCS CYIIECTBEHHBIE OMMUOKHU B JIOTHYECKOM PACCYKJICHUH U PEIICHUU.
OTMmeTKka «1»:

. OTCYTCTBHE OTBETA Ha 3aJ[aHUE.

OuneHka IKCNepUMEHTAJIbHBIX YMEHHH (B Mpoecce BHINMOJHEHUS MPAKTHYECKUX Pad0T M0 HHCTPYKIUH)
[IpakTryeckue pabOThI MO XUMHUU BBITIOJHSIOTCS B TETPAIAX IS MpakTUdeckux padot. [Ipu olieHMBaHMM OTYeTa IO
BBITIOJIHEHUIO MTPAKTUYECKOM pabOThl 0c000€ BHUMAHUE YAEISETCS KaYECTBY U MOJIHOTE CAMOCTOSITENIbHBIX BHIBOJIOB YUCHHKA.
KonmndecTBo mpakTudeckux paboT onpeaesieHo B IporpaMmMme.
B teuenue yuebHOrO roa TETPAAM IS MPAKTHUECKUX PabOT XpaHUTCS B IIKOJIE.
OT1meTtka «5»:

. OKCIEPUMEHT BBINOJIHEH NOJHOCTHIO. Clenanbl MpaBUIbHbIE HAOIIOCHUS U BBIBOIBI,
. HKCIIEPUMEHT OCYIIECTBIIEH M0 IUJIaHy, C YY€TOM TEXHUKH 0€30MaCHOCTH U MpaBui pabOThI C BEIIECTBAMU U
npudopamu,
. IPOSBJIEHBI OPraHU3alMOHHO-TPYIOBbIE YMEHHUSI (MOJAEPKUBAETCA YUCTOTa pabovyero Mecrta, MOpsAI0K Ha
CTOJIE, JKOHOMHO UCIOJIb3YIOTCSI PEAKTHBBI).
. JlonymieHsl He Oosee TBYX HECYIIECTBEHHBIX OLIMOOK MPU OPOPMICHUH PaOOTHI.

OTrMeTKa «4»:
+ paboTa BBINOJHEHA, C/ICJIaHbl MPAaBUIbHBIC HAOIIOICHUS U BBHIBOBI: SKCIICPUMEHT BBITIOJIHCH HEITOIHO HJIN

HAO0JTFOTAt0TCSI HECYITIECTBEHHBIE OIMUOKH B pab0OTe C BEIIECTBAMH M MPUOOpPaMHU.
OTmeTKa «3»:
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«  OTBET HEMOJIHBIN, paboTa BHIMOJIHEHA MPABIWJIBHO HE MEHEE, YeM HArOJOBHHY, MOMYIIEHA CYIIeCTBEHHAS
omuoOKa (B X0/ IKCIIEpUMEHTa, B 00bSICHEHUH, B ohopmiieHHH paboThl, o Th npu padoTe ¢ BemecTBaMu U
npubopamMu), KOTOPYIO YyUallWiics HCIpaBisieT mo TpeOoBaHwio yuutensd. Jlomyckaercs odopmieHue
paboThI 6€3 3amrcu ypaBHEHUH PEaKIUii.

«  DKCINEpPUMEHT TMOJHOCTHIO BBIMIOJIHEH B COOTBETCTBUM C MHCTPYKUUSMU U TPaBUIAMU TEXHUKH
0e30macHOCTH, HO paboTa He odopMmIIcHa.

OTmerka «2»:
+ BrlInonHeHo MeHee NOJ0BUHBI PA0OTHI;
* JIOMyUIEHBI JBE WK O0Jiee CYIIECTBEHHbIE OIMOKU B XO0JI€ IKCIIEPUMEHTA, B OOBSICHEHUH, B O(DOPMIICHUH
pabotsl, o Th npu padoTte ¢ BemecTBaMu U IpuOOPaMu), KOTOPBIE YUALIUHCS HE MOKET UCTIPABUTD.
Ormerka «1»:
« paboTa HE BBINOJHEHA,
* IIOJIHOE OTCYTCTBHUE IKCIEPUMEHTAIBHBIX YMEHUM.
OTtpaboTKa MpakTUYECKUX padOT HE MpeayCMaTPUBAETCS MPU OTCYTCTBUHM YYAILErocsl Ha MPAKTHUYECKON paboTe,
IIPU BBINOJIHEHNUN YKa3aHHBIX pab0OT Ha OTMETKHU «1» U «2».
B HCKIIOYMTENBHBIX COy4yasx MHpPH OTCYTCTBHM Y4YAIIErocs IO YBAKUTEJIbHBIM NPUYMHAM YYHUTEIb MOKET
MPEIOCTaBUTh BO3MOYKHOCTD BBIMOJIHUTH PAKTUYECKYIO padoTy.
OueHnka yMeHHil pemaTh IKCIEPUMEHTAJIbHBIE 321241
[Tpu oueHKe S3TOro yMEHHs CIEAYeT YUYUTHIBaTh HAOMIONEHUS YUMUTEIS U TPEIbSBISIEMbIE YYallUMCS pe3yJbTaTbl
BBITIOJIHEHUS OTIBITOB.
Ormerka «S»:
«  Ilnan peuieHus 3a1a4M COCTABIIEH PABUIIBHO,
*  OCYILIECTBJIEH MOJ00P XMMUYECKUX PEAKTUBOB U 000PYAOBaHMS,
*  DKCIEPUMEHT BBINOJHEH MOJHOCTHIO,
«  JIaHO TMOJIHOE OOBSICHEHUE U CIICTaHbl BHIBOJIBI.
OtrMmeTka «4»:
®  IUIAH PELICHUS COCTABJIEH MIPABUIIBHO,
®  OCYHIECTBIICH MOI00pP XMMHUECKHX PEAKTUBOB U 00OPYI0BaHNA,
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®  DKCIEPUMEHT BBIIIOJHEH MTOJTHOCTHIO,
e  JIOMYIIEHO He 0oJiee BYX HECYIIECTBEHHBIX OMIMOOK (B OOBICHEHUH U BBIBOJIAX ).
OrMeTKa «3»:
®  TUIaH PEIICHUS COCTABJICH MPaBUIIBHO,
OCYIIIECTBIICH MOAO0P XUMUYECKUX PEAKTUBOB U 000PYI0BaHMS,
AKCIIEPUMEHT BBITIOJIHEH HE MEHEE, UeM HaIlOJIOBUHY,IOIYIICHA CYIIIECTBEHHAs OIIMOKA B 00BbSICHEHHUH U BBIBOJIAX,
AKCTIIEPUMEHT BBITIOJIHEH MOJHOCTHIO, OTYET HE COCTaBJICH
JIOTIYIIICHBI HAPYIIEHUS TEXHUKHA O€301aCHOCTH, SKCIIEPUMEHT BBITIOJHEH TOJHOCTHIO, CACIIaHbl HECYIIECTBEHHEIC
OIINOKY B OOBSICHEHUHN U BBIBOJAX.
OTtmeTka «2»:
e JIOMYIICHBI JIB€ W Oosiee OMMOKH (B IUIaHE PEIICHUs, B MOAOOpPE XMMHUUYECKHX, PEAKTHBOB W OOOpPYIOBaHUSA, B
0OBSICHECHUH U BBIBOJAX).
e  JIOMYIICHBI HAPYIICHUS] TEXHUKH OC30MaCHOCTH
OrMmeTKa «1»:
e  3a7aYa HE peIlcHa.
®  HE MPUCTYNHI K paboTe
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TemaTuyeckoe MIIAHUPOBaHUE YU4eOHOr0 MaTepuasa M0 XUMHUHU
nJst m3yvenusi npeamera no YMK I'.E. Pyxzutuca u @.I'. ®eabamana 11 kiace

(2 uaca 6 Hedenio, 8 meueHue 200a - 68 uacos)

Ktn

Ne Tema ypoka JIeMEeHTbI TpeOoBaHusA K YPOBHIO Kpurepuu ouenkn | ®@op | dom.
YPOK coep:KaHus MOATOTOBKH MbI | 32J1aHH

a U |e

METO
AbI
Teopernueckue 0CHOBbI 001eH XUMHUU
Tema 1. BaxkHelimme xXumMu4ecKue MOHATHS M 3aKOHBI (8 4acoB)

1. CrpoeHnune aroma. 3HaTh OCHOBHBIE Kpurepun ouenkn Nun | §1,c.6.
AToM. XHUMHUYECKHI Anpo (npoToHsl, XUMHUYECKUE TIOHATUA: | TEOPETUYECKUX uBug | B.2-3
aneMeHT. U30Tonsl. HEUTPOHBI) U BEILIECTBO, XUMUYECKUN | 3HAHUU yanp | [logror

DJIEKTPOHBIL. 3JIEMEHT, aTOM, Has, | OBUThC
[ToBTOpEHNKE N3oTonsl. MOJIEKYJIa, ¢bpoH | g K
npoiinenHoro B 10 k. CocTtaB aTOMHBIX OTHOCHUTEJIbHASA AaTOMHAas TaJIb | KOHTP.
anep U MOJICKYJISIpHast Has, | paod.
MaccChl, HOH, H30TOIIHI; pabo
YMETh ONPEAEHATH Ta,
3apsii HOHA pabo
Ta C
yuel
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HHKO

CinoB
€CHBI

Hari
SITHBI

qacT
HYHO

18(0)5 (¢
KOBBI

Ileps
AYH
BIH
KOHT
pOJIb
3HaH
)70

BxoaHast KOHTpOJILHAS
padora Nel

KonTtponpHas
pabota 3a kypc 10
KJjlacca

Y cBOEHHE OCHOBHBIX
AJIEMEHTOB COJEPKAHUS
Kypca xumuu 3a 10
KJ1acc

BBoaHBIN KOHTPOJIB

Kpurepun ouenku
YMEHUH pelarTh
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pacyYETHBIE 3a1aYMU.

3aKOH COXpaHEHUs
Macchl U SHEPTUU B
XUMUHU

3aKOH COXpaHEHUs
MAacChI BEIIECTB.
3aK0oH COXpaHEeHUs
Y TIpEBpAIICHUS.
Hedext macchl

YMeTh IPUMEHATH 3aKOH
COXPaHEHUsI MacChl
BEIIECTBA

Kpurepun ouenkn
TEOPETHYECKHUX
3HaHUM.

§2,¢.9.
Ne2-4
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Ileproanyecknii 3aK0H.

Pacnipenenenue
AJIEKTPOHOB B aTOMax
AJIEMEHTOB MaJIbIX
IEPHUOJIOB.

Crpyxkrypa I1.C.
TJIaBHBIC U
0OO0YHBIC
MOJITPYTITBI, MaJTbIC
1 OOJIbIIINE
TIEPUO/IBI.
Opb6urais, s-, p-, d-
opOuTany,
HHEPreTUYECKUe
NOypOBHH, CIIMH,
cCrlaprBaHUE
DIIEKTPOHOB

3HaTh OCHOBHBIC
XUMUYECKUE TIOHATHUA:
MEPEXOHBIE FJIEMEHTHI.
YMeTh onpenensarh
MaKCHUMAJIbHOE YHCIIO
3JIEKTPOHOB HA YPOBHE
(cioe) mo dopmyiie,
XapaKTEpHU30BaTh
NOPAIOK 3alI0JHEHUS
AIEKTPOHAMHU
ITOAYPOBHEMN B aTOMax
XUMUYECKUX DJIEMEHTOB
¢ Nel mo Ne38,
3aMMUChIBATh UX
ANEKTPOHHBIE (DOPMYJIBI
U Tpa)UueCcKre CXEMBI.
YMeTh JaBaTth
XapaKTePUCTUKY
XUMHUYECKUX JIEMEHTOB
110 TTOJIOKEHUIO B
MIEPUOINYECKON CUCTEME
U CTPOEHUIO aToMa.

Kpurepun ouenku
TEOPETUUECKUX
3HAHUU.

§3,c.14
-15,Ne

4,TecT
13
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Ileps

WYH
BIN
KOHT
POJIb
3HaH
1507
Pacnipenenenue 3HaThb OCHOBHBIC Kputepun ouenku Nup | §4,c.22
AJIEKTPOHOB B aTOMax XUMUYECKUE TOHSTHUS: | TEOPETUUECKUX uBua | Ne 1-5
OOJIBIIIUX TIEPUOIOB MEePEXOIHBIC PJIEMEHTHI. | 3HAHUM. yaib
YMeTh onpenensiTh Hasl,
MaKCHUMAaJIbHOE YHCIIO dbpon
3JIEKTPOHOB Ha YPOBHE Talb
(cnoe) mo dopmyie, Hasl,
XapaKkTepu30BaTh pabo
NOPSIAOK 3aMOJTHEHHS Ta,
AIIEKTPOHAMH pabo
IIOAYPOBHEW B aTOMax Ta C
XUMHUYECKHUX DJIEMEHTOB, yueo
3alUChIBATH UX HUKO
AIIEKTPOHHBIE (HOPMYJIBI M,
U Tpa)UueCcKUe CXEMBI. CioB
YMeTs naBathb €CHBI
XapaKTEPUCTUKY W,
XUMUYECKHUX DJIEMEHTOB Harm
IO TOJIOKEHHUIO B SITHBI
IIEPUOINYECKON CUCTEME "
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U CTPOCHUIO aTOMA. 4yacT
AYHO
TOMC
KOBBI
.
Ileps
WYH
BIi
KOHT
poib
3HaH
)50
ITonoxxenue B IICXD JIaHTOHOMIBI, YMeTb 10Ka3bIBaTh Kputepun ouenku Uug | §5
BOJIOPOJA, JIJAHTAHOUAOB, | AKTHHOUABL.VICKYC | IBOMCTBEHHOE TEOPETUUECKUX uBUa | c.25,
aKTUHOUJOB TBEHHO MOJIOKEHUE BOAOPOJA B | 3HAHUM. yanb | Ned
HUCKYCCTBEHHO MOJTy4YCHHBIC MePUOINYECKOM Hasl,
MOJYYEHHBIX 2JIEMEHTOB | DJIEMEHTHI. CHUCTEME, OIPEICIISITh dhpon
MECTOIIOJIOKEHHUE Taab
JTAHTAHOUIOB U Hasl,
AKTUHOUJIOB. pabo
3HaTh 3HauCHUE Ta,
NEPUOJUYECKOTO 3aKOHA pabo
Y [IEPUOIUYECKOU Ta C
CHUCTEMBbI yueo
HHUKO
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BajeHTHOCTH 1
BaJICHTHBIE
BO3MOKHOCTHA aTOMOB

[Tepunoauueckoe
W3MEHEHHE BaJICHTHOCTH
U PaiyCcoB aTOMOB.

BanentHnie
BO3MOKHOCTH.
CBoOo1HbBIE
opOuTanu,
N3menenus
aTOMHOTO pajuyca,
yucia
DHEPTETUYECKUX
YPOBHEH, YHCIa
BaJICHTHBIX
AJIEKTPOHOB B
NeproIax
rpymmax [ICX3

3HaTh BAJICHTHbBIC
BO3MOXXHOCTH aTOMOB
AJIEMEHTOB 2 MaJoro
nepuojia, yMeTh
OOBSACHSTH MPUUUHY UX
BBICIIIEH BaJICHTHOCTHU
(V).

Ymerb onpenenaTh
BaJICHTHOCTb 3JIEMEHTOB
pu 00pa30BaHUU XUM.
CBSA3U 10 JOHOPHO-
AKLIENITOPHOMY U
0OMEHHOMY MEXAHU3MY.
YMerhb COCTaBIISITh
rpagu4ecKue CXembl
CTPOEHHUS BHEIIHUX
DJIEKTPOHHBIX CIOEB
aTOMOB, ITOKA3bIBAOLINE
BaJICHTHBIC
BO3MOXHOCTH
HEKOTOPBIX aTOMOB XHM.
AJIEMEHTOB B
BO30YXJIEHHOM U
HEBO30YKIEHHOM
COCTOSIHUU YMeETh
XapaKTepU30BaTh

Kpurepun ouenkn
TEOPETUYECKUX
3Hanuii. Kpurepuu
OLICHKU YMEHUU
pELIECHUs paCUETHBIX
3a7ad.

Kpurepun ouenku
TEOPETUYECKHUX
3HAHUM.

CinoB
€CHBI

Hari
SITHBI

qacT
HYHO

18(0)5 (¢
KOBBI

Ileps
WYH
bIY
KOHT
poib

§6
C.31
Ne4-7
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W3MEHEHHE PAJINYCOB
aTOMOB XUM. DJIEMEHTOB
I10 TPYIIIIaM U MEPUOJIAM,
OOBSACHATH IPUUUHBI
ITUX U3MEHEHUH, UX
BJIMSIHUE HA BAaJICHTHOCTH
Y 0-B CBOMCTBA aTOMOB.

Tema 2. Ctpoenne BemecTBa (7 4acoB)

9. | OcHOBHBIE BUJIEI KoBanenTHas cBs3b,
XAMHUYECKOU CBSI3U eé
WNoHHas u KOBaJIeHTHAsI | pa3HOBUIHOCTH U
CBSI3b MEXaHHU3M
oOpazoBaHUs
10. | CocraBieHue
AIEKTPOHHBIX (POPMYI
BEIIECTB C KOBAJICHTHOU
CBSI3BIO
11. | Metanmueckas CBs3b. DIIEKTPOOTPHUIIATE
Bonopoanast cBsi3b. BHOCTH
Bonopoanas,

3HaTh ONPEICICHUE XUM.
CBSI3M, BUJIBI XHM. CBSI3H,
MEXaHN3MBbI UX
00pa3oBaHUs.

YMeTh onpenesnsaTh BUA
XHM. CBSI3U B IIPOCTHIX U
CJIO’KHBIX BEILIECTBAX,
COCTaBJISITb CXEMBI
00pa3oBaHUs BEIIECTB C
Pa3IMYHBIMHA BUIAMU
CBSI3U

YMeTh OOBIACHATH
MEXaHU3M 00pa30BaHUs
JOHOPHO-AKIENTOPHOM,
KOBAJICHTHOU CBSI3H,
0COOCHHOCTH
BOJIOPOJTHOM CBSI3HU.

Kpurepun ouenkn Crnos | §7,10
TEOPETUYECKUX ecHbI | cTp. 33
3HAHUU. H,

Har

STHBI

H,

4acT

UYHO

IIOUC

KOBBI

178
Kpurepun ouenkn §7
TEOPETUIECKHUX c.33-34
3HAHUU.
Kputepun ouenku ITeps | §8,c
TEOPETUYECKUX uyH | 37Ne3
3HAHUU. 13151 TECThI
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MCTAJINIMYCCKas
CBA3b

KOHT
pOJIb
3HaH
707

12.

[IpocTtpancTBeHHOE
CTPOEHHE MOJIEKYJI

['ubpunn3anus
aTOMHBIXOpOHUTANICH

3HaTh OCHOBHBIC
XapaKTEPUCTUKU XUM.
CBSI3U (JUTMHY, SHEPTHIO,
HaIpaBJIECHHOCTb,
HACBIIIAEMOCTh).
YMeTh 1oKa3bIBaTh
3aBUCUMOCTH ITHX
XapaKTePUCTUK OT
pa3IMyHbIX (PaKTOPOB
(MPOYHOCTH — OT
NepEKPHIBAHUS
3JICKTPOHHBIX 00JIaKOB,
TUOPHUAN3AIINS CBSI3U U
Ip.; HACBIIIAEMOCTh — OT
BaJICHTHBIX
BO3MO>XKHOCTEHN aTtoma U
zp.)

3HaTh pa3INnyHbIE
(dopMBI MOJIEKY,
OTIpEJICJICHHUE BEIIECTB
MOCTOSTHHOTO U
MEPEMEHHOT0 COCTaBa,
pa3JIMuHbIC BUJIBI

Kputepun ouenku
TEOPETUUYECKUX
3HAHUM.

§9,c.43
No5,
TECTHI
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KPUCTAIUTNYECKUX
pPEIETOK.

13.

CtpoeHue KpuCTalIOB.
Kpucrammueckue
PEIIETKHU.

BemiectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS..
Kpucrannmuueckue
U aMmop(QHbIE
BEIIIECTRA.

Tuner
KPUCTALTNYECKUX
pelieTok (aToMHasl,
MOJIEKYJISIpHAas,
WOHHAS U
MeTaJlTnyecKas).
3aKOHOMEPHOCTh
CBOVCTB BELIECTB
OT TUIOB
KPUCTAJUIMYECKON
pELIETKHU.

3HaTh pa3iuyHbIC
(bOopMBI MOJIEKYI,
OTIpe/ieTICHUE BEIIECTB
TIOCTOSTHHOTO 1
NIEPEeMEHHOTO COCTaBa,
pa3IUYHbIC BUJIbI
KPUCTAJUTHIECKUX
PELIETOK.

Kputepun ouenku
TEOPETUUYECKUX
3HAHUM.

§9,c.
48 No5

14.

[TpuurHBI MHOTOOOpa3Us
BEIIECTB

N3omepus,
TOMOJIOTHS,
aJJIOTPOTIHSL.
3amaun:
BBIYMCJICHUE MACChI
MPOJayKTa

peaKIuu

Kpurepun ouenkn
TEOPETUUECKUX
3HAHUU.,yMEHAN
pelaTh pacyeTHbIE
3a/1a4u.

§11,c.5
1 Ne4-5
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(xonmyecTBa
BeIlleCcTBa, 00bEeMa)
CCIIN JJIS €T0
TIOJTYYCHUS JTaH

pacTBop ¢
OIIPEICIICHHOU
MacCOBOH JIOJIEN.
15. | KonrpoabHasi padora | Baxueiime Kpurepun onenku
Ne2 o remam XAMUYECKHUE MMACHbMEHHBIX
«Baxkuenmmue 3aKoHBI, 113 n KOHTPOJIbHBIX Pa0doT.
xumnueckue nousaTust | [ICXD Ha ocHOBE
U 3aK0HBbDY, «CTpoeHne | y4ECHHS O CTPOCHUH
BELIECTBA) atomoB. CtpoeHune
BEIIIECTRA.
Tema 3. Xumnueckue peakuuu (7 4acoB)
16. | Knaccuduxkanus OBP. O6patumsbie u | Umeth nipesctaBienne o | Kpurepun oiieHku §12,c
XUMUYECKUX pEeaAKIUN HeoOpaTUMbIe XUM-0i popme TEOPETUYECKUX 58 No
peaxkuuu. JK30- U JIBUKEHUSI MAaTEPUH. 3HAHUM. 1-3,
SHIAOTEPMUYECKHE | 3HATH CYIIHOCTh XUM-I 5-7
peakiuu. [IpaBuiio | peakiuu, 3aK0H
MPOTEKAHUS COXpaHEHUS MacChl U
peaxkuuii B DHEPTUH, €TO 3HAUYCHUE.
pacTBOpax 3HaTh IIPU3HAKH
17. | Knaccuduxanus Kjnaccupukanuu XxuM-x | Kpurepuu oreHku §12,c
XUMHUYECKUX PEaKIUn peaKuuil. TEOPETUYECKHUX 58 No
VMeTh 3HAHWA. 4,
KJ1accu(UIMPOBaThH 8-10
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MPEIIOKECHHBIE XUM-€
pEaKIMK UM CaMUM
MIPUBOAMTH PUMEPHI HA
pa3HbI€ TUIBI peaKIU

18.

CKopoCTh XUMHUYECKUX
peakun

CkopocTb
XUMHUYCCKHUX
pEaKIuu.
AKTUBHUPOBAHHBIN
KOMILJIEKC. 3aKOH
JNEUCTBYIOIIUX
Macc.

19.

CKOpOCTh XUMUYECKUX
peakunii. Kunernueckoe
YPaBHEHHE PEAKIINH.

XuMu4decKast
KWHETHKA.
I'omorennas u
reTeporeHHas
cpena. DHeprus
aKTHUBAIHH.
Kunernueckoe
ypaBHEHUE pEaKIuu

YMeThb 00bICHATH
MEXaHHU3MBbI peaklHil Ha
puMepe opr-x u
HEOPraH-X BEIECTB.
YMersb pemate 3a1a4u
Ha TeTI0Bor AP PeKT.
3HaTh NOHATHE
CKOPOCTH JIJIst
TOMOTE€HHOU U
TETEPOreHHON PEaKIUN.
3HaTh PaKTopHI,
BIIMAIOLIME HA CKOPOCTh
peakuuu (mpupoa
pearupyroumx BelecTs,
KOHIICHTPALUS, IO b
CONIPUKOCHOBEHMS,
TeMIlepaTypa)

YMeTb 00BSICHATH
JNIEUCTBUE KAXKIOT'O
dakTopa, BIUSIONIETO HA
CKOPOCTb pPEaKkIuu Ha
npuMepax.

Kputepun ouenku §13,Tec
TEOPETUYECKUX ThI
3HaHUM.

Kpurepun ouenkn §13,Kx0
TEOPETUUECKUX HCIIEKT
3HaHUM.
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20.

Karanus

Karanus,
KaTajau3arop,
WHTUOUTOD

21.

XUMHUYECKOE
PaBHOBECHE U CITIOCOOBI
€ro CMEILECHUSA

XHUMHUYECKOE
paBHOBECHE.
[TpuHIMIT
JlelllaTense

3HaTh NOHSTHE
CKOPOCTH JJIst
TOMOTE€HHOU U
FeTEPOTE€HHON PEAKIINH.
3HaTh QaKTopHI,
BIIMSAIOLIME HA CKOPOCTh
peakuuu (pupojaa
pearupyronmx BeecTs,
KOHILICHTPALUS, TIOIAIb
CONIPUKOCHOBEHMS,
TeMIlepaTypa)

YMeThb 00bSICHATH
JIICUCTBUE KAXKIOT'O
dakTopa, BIUSIOLIECTO HA
CKOPOCTb pPEaKIMu Ha
npuMepax.

3HaTh PaKTopHI,
BIIUSAIOLIME HA CKOPOCTh
peakuu (Katajau3arop)
3HaTh CYIIHOCTh U
MEXaHU3M KaTaju3a,
PUMEHEHUE
KaTtajm3aropa u
WHTUOUTOpA HA
MIpaKTHKE.

Kpurepun ouenkn
TEOPETUUECKUX
3HAHUU.

§14.c.7
0,Ne 4
TCCThI

Kputepun oueHku
TEOPETUUYECKUX
3HAHUM.

§15,¢.7
3,Ne3,3
aJaumn

22.

Ypoxk-060011eH1E 110

Kpurepun ouenkn
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TeMe «XUMUYECKUE TEOPETUYECKHUX Pabo
peaxkuny» 3HAHHM. Ta B
napa
X.
Tema 4. PactBopsl (7 4acoB)
23. | lucnepcHble CUCTEMBI JucnepcHblie 3HaTh MOHATHE Kpurepun ouenku §16,c.7
cucTeMbl. PacTBOpBI. | «IUCTIEpCHAS CUCTEMA» | TEOPETUUECKHUX 8 Nel-3
['pyboaucnepcHbie | YMETh XapakTepU30BaTh | 3HAHUU.
CUCTEMBI. CBOWCTBA Pa3JIMYHbIX
Konnougueie BUJIOB JIUCTIEPCHBIX
pacTBOPBI.A3PO30J1 | CUCTEM, YKA3bIBATh
u. MIPUYUHY KOATryJISIUu
KOJUIOUJIOB ¥ 3HAYEHUE
ATOTO SIBJICHUSL.

24. | CiocoObl BbIpaKeHUS Momnsipaas YMeTh pemars 3a1a4u Kpurepun ouenku §17
KOHIICHTPALINU KOHIIEHTpaIus Ha [IPUTOTOBJICHUE TEOPETHYECKHUX ,c. 81
pacTBOPOB pacTBOpa ONPEACICHHOW | 3HAHWUM.,YMEHUN 3ax.1,2

25. | Pemenue 3amay Ha MOJISIPHOM pelaTh pacyeTHbIE
MIPUTOTOBJICHUE KOHLIEHTpaLuu 3a1a4H. §17
pacTBOpa ONpeACICHHOM ,c. 81
MOJIIPHOM 3an.3.4.
KOHIICHTpaIuu

26. | [IpakTHYeckas padora YMeTh rOTOBUTH Kpurepuu ouenku [Ipak | ITonror
Nel IlpuroroBiieHue pacTBOP ONPEACIEHHON | MPAKTUUYECKUX TUYE | OBUTH
pacrBopa ¢ 3aJaHHOH MOJISIPHOU YMEHUH. CKasg | OTYeT
MOJISIPHOM KOHLCHTpALUU. Y METh pabo
KOHIIEHTpAanuei 110JIb30BAThHCS Ta.
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1a60paTOPHBIM Pat6o

000py1I0BaHUEM. Ta B
napa
X

217. | DnekTponuThuecKas DIIEKTPOJINTUYECKA | YMETH Kpurepun ouenku §19c
JTUCCOLIAALINS. S TUCCOLINAIUS. OOBACHSTH,II0YEMY TEOPETUYECKUX 88, Ne
Bopoponusiii CuiibHBIC U clTa0ble | paCTBOPBI BEIIECTB C 3HAHUM. 2-7
[10Ka3aTelb. DIIEKTPOJIUTHL. VOHHOM U KOBAJIEHTHOMN

Bonoponusli MTOJISIPHOM CBA3BSA

nokasarteinb (pH). MPOBOJIAT
BJIEKTPUYECKUH TOK.
Ywmets onpenensats Ph
Cpenbl C IOMOUIBIO
BOJOPOJTHOTO
NOKa3aTens

28. | Peakiiuu MOHHOTO Peakuiun noHHOTO | YMETh OOBSACHSTH C Kputepunu ouenku §20,c.

oOMeHa oOMeHa no3unii TO/] cyliHOCTh | TEOPETUUECKUX 92 No2-
XUMUYECKUX PEAKIINM, 3HAHUMU. 5
MPOTEKAOIINX B BOJIHOM
cpene.

29. | 'mppomm3 opraandeckux | ['maponus 3HaTh CYIIHOCTh Kputepun ouenku §21,c.9
Y HEOPTraHUYECKUX HEOPTaHUYECKUX TUIPOJIN3a. TEOPETUUECKUX 7 No6-7
COEIMHEHUN (coneit) u YMeTb coCTaBIATh 3HAHMM.

OpTraHUYECKUX YpaBHEHHUSI pEaKIIUiA

(croxHBIX 2GUPOB,

TUIPOJIN3A.
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| yrneBomoB, 6eKkoB) |

Tema «eKTpoXuMHYecKHe peakuum» (5 4acoB)

30. | Xumuueckue UCTOUYHUKH | ["anibBaHMYECKUI YMeTb 00BSICHUTD Kpurepun ouenku §22,c

TOKa AIEMEHT.DNEKTPOJ | MPUHIUI pabOThI TEOPETUUECKUX 102.Ne
BI. raJIbBaHUYECKOTO 3HAHUM. 5-6
Anoa.Karon.AkkyM | ajieMeHTa.
YIISITOP.TOTLJIMBHBIN
AIEMEHT. DJNEKTPOX
MU,

31. | Pan cranmapTHBIX Psn cranmaptebIx | 3HATh, KAK YCTPOEH Kpurepun ouenkn §23,c.1
AIEKTPOIHBIX AIEKTPOAHBIX CTaHJapPTHBIN TEOPETUYECKUX 07.Ne§-
MOTEHIMAJIOB MTOTEHIIUAJIOB. BOJIOPOJHBIN DJNEKTPOJ. | 3HAHUM. 9

CranpapTHble YMeTh N0JIb30BaThCs
YCJIOBHUSL. PAIOM CTaHJaPTHBIX
CranmapTHbIf BOJOPOJHBIX
BOJIOPOJIHBIN MMOTECHIIMAIOB.
IIEKTPOL.

32. | Koppo3sust meramios u ee | Kopposusi. 3HaTh OTJIMYHUS Kputepun ouenku §24,

MIpEeNyIpPExKICHUE Xumuyeckas XUMHAYYECKOU KOPPO3UH | TEOPETHUECKUX c.112,
KOppo3us, OT 3HAHUU. Ne4-5
AIEKTPOXUMHUYECKA | DJIEKTPOXUMHYECKOUN.3HA
1 KOppo3usl. Th CIIOCOOBI 3aITUTHI
CnocoOblI 3alUTEL. | MET.U3AEJIUN OT
KOPPO3HH.
33. | DaekTpoaus DIIeKTPOIU3 3HaTh, Kakue npoueccel | Kpurepuu oreHku §25, c.
MIPOUCXOIAT HA KATOJIE U | TEOPETUUECKUX 118
aHOJZIE IIPH DJIEKTPOJIU3€E | 3HAHUI. No4.6.
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pacIuIaBoOB U PacCTBOPOB

Ilonarotr

coJIeH. OBHUTBC
YMeTh COCTaBIATh K
CyMMAapHbIE YpPaBHEHUS KOHTP.
peaKui AIEKTPOIN3A. pabote
34. | UToroBas Kpurepuu onienku Hror
KOHTPOJIbHAasA padoTa MIMCbMEHHBIX OBBII
Ne3 3a | mosryroaue mo KOHTPOJIBHBIX pabOT. | KOHT
pasaeny pOJIb
«Teopernueckue 3HaH
OCHOBbI XUMMHH» 1507
o
TemMe
,
WH]U
BULY
albH
as
pabo
Ta
Tema 6. Metasibl. (12 yacoB)
35. | OOmras xapakTepucTuka | MeTrasubl. VYMeTh naBath Kputepun ouenku Uung | §26.c.
METaJIOB [Tonoxxenue XapaKTEPUCTUKY TEOPETUYECKUX uBua | 123 Ne
metauioB B [IC XAMUYECKHUX JJIEMEHTOB | 3HAHUM. yaib | 6-
DJIEKTPOXUMHUYUECKU | — METAILIOB (S-, p-,d- Has, | 7,TecT
U psiJl HAIPSIKEHUM | DJIEMEHTOB) 1O GbpoH | bl
METaJIOB. MOJIO’KEHHIO B IEPUO]TU- TaJlb
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YECKOM CUCTEME U
CTPOECHUIO aTOMOB.
3HaTh CTPOECHHUE,
CBOMCTBA, CITIOCOOBI
MOJIYYEHUS U
IIPUMEHEHHUE TPOCTHIX
BEILIECTB METAJIJIOB.
YMeTh 10Ka3bIBaTh
XUMHYECKUE CBOMCTBA
METAJIJIOB, 3aMUCHIBAThH
YpPaBHEHUSI pEaKIui B
MOJIEKYJISIPHOM U
OKHCIIUTEIIbHO-
BOCCTAaHOBUTEIHLHOM
BUJIE.

Hasl,
pabo
Ta,

pabo
Ta ¢

yueo
HUKO

Cnos
€CHBI

Hari
SUTHBI

qacT
HYHO

IIOUC
KOBBI

Ileps
WYH
bIN
KOHT
pOJIb
3HaH
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36. | O630p MeTammuueckux | Meramibl A-rpynn | YMeTs Xapaktepu3oBath | Kpurepuu oreHku §27,c.
AJEMEHTOB A-Tpynn XUMHYECKUE CBOWCTBA TEOPETUYECKUX 131
meTtaioBlA-IA rpynn u | 3HaHUH. Ne4-5,9
AITIOMHUHUS, COCTABIIATH
COOTBETCTBYIOIINE
YPAaBHEHHUS pEaKIIHii
37. | O6muit 0630p YMeTh xapaktepuzoBath | Kputepuu oreHKu §28,c.1
METaJUIMYECKUX XUMUYECKUE CBOMCTBA TEOPETUUECKUX 34
AJEMEHTOB b-Tpymm MeTaJuoB b- rpymm , 3HAHUMU. Ne3-
COCTAaBJISITh 4,Tect
COOTBETCTBYIOIIHE Bl
YpPaBHEHUSI peaKIui
38. | Menp YMeTh COCTaBIATh Kpurepun ouenku §29,c.
YPaBHEHUsI peakIuu, TEOPETUUECKUX 137Ne4
XapaKTEPU3YIOLINX 3HaHUM.
CBOMCTBaA MeaUu
39. | Hunak YMeTh coCTaBIATh Kputepun ouenku §30, c.
YPAaBHEHHUS PEAKLIN, TEOPETUYECKUX 140,Ne
XapaKTEepU3yOIIUX 3HAHUU. 4
CBOMCTBA ITMHKA
40. | Tutan u Xxpom YMeTh coCTaBIATh Kputepun ouenku §31,c
YPAaBHEHHUS PEAKLIN, TEOPETUYECKUX 145,Ne
XapaKTepU3yrIIuX 3HAHUMU. 2,3
CBOWCTBA TUTAHA U
Xpoma
41. | XXeneso, HUKEIb, YMeTh COCTaBIISITh Kpurepuu oneHku §32,c.1
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IJIaTUHA YPAaBHEHHUS PEAKLINM, TEOPETUYECKUX 49No3-
XapaKTEepU3yIOIIUX 3HAHUU. 4,rect
CBOICTBA KeJe3a bl
42. | CriaBbl METAILJIOB Cmuasl.JIerupyrony | YMeTh npeacka3arhb Kpurepun ouenku §33,c.1
ue 100aBKH. CBOKCTBA CIUIaBa, 3HAs TEOPETUYECKUX 54No5-
Yepubie €ro cocraB 3HAHUU. 6
MeTauibl.. L{BeTHBIE
METAJUIBI.
Yyryn.Craib.
43. | Oxcuael v tuapokcuabl | Oxcuasl.l mapoken | 3HATh BaKHEHTITHE Kputepun ouenku §34,c.1
METAaJIOB JBI. CTEIIEHU OKUCIICHUS TEOPETUUECKUX 60Ne5,
MEJH, XKene3a, XpoMa B 3HAHUIA. §35
UX COCIMHEHUSX IPOYUT
(oKkcumax, TUIPOKCUIAX, aTh
KHCJIOTaxX
44. | TIpakTuyeckasi padora YMeTh pacno3HaBaTh Kputepun onienku ITpax
Ne2 Pemienue KaTUOHBI COJIEH C IIPAKTUYECKUX TH4e
JKCNEePUMEHTAJIBHBIX IIOMOILBIO YMEHU. cKast
3a1a4 Mo TemMe KAUYE€CTBEHHBIX PEAKIIHM. pabo
«MeTaiab» Ta.
Pabo
Ta B
napa
X
45. | Peuienue 3a1au YMeTh pemarts 3a1a4u Kpurepun ouenku [Toxaror
Ha PacyeThl Mo TEOPETUYECKUX OBUTHC
XAMUYECKUM 3HAHHM. s K
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YpaBHEHHUSIM, CBSI3aHHbIC
C MacCOBOM Joyeu
BBIX0/1a MPOAYKTA
pEAKLMH OT
TEOPETUUECKU
BO3MOHOTO 1[OBTOpUTS,
YIIYOHUTH U 0000IIUTH
Marepuai o TeMam
«MeTanbl»
IloaroTOBUTHCS K
KOHTPOJIbHOM paboTe

KOHTD.
pabote

46.

Konrpoabnas padora
Ned o Teme
«MeTaLIbD»

BrisiBuTh YpOBEHB
MOJYYEHHBIX 3HAHUN
y4ammxcs 1o
IIPOMJICHHOU TEME

Kpurepun onenku
MUCHMEHHBIX
KOHTPOJIbHBIX Pa0doT.

Htor
OBBIN
KOHT
pOJIb
3HaH
)70
o
TEeMEe

WHIH
BUY
aJbH
ast
pabo
Ta

Tema 7. «Hemeramiab» (10 4yacoB)
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47.

00630p HEMETAILIIOB

Hemeramisl 1 ux
duznyeckue
CBOMCTBA.
CrtpoeHure aToMOB
HEMETAJLIOB.

YMmersb 1aBaTh
XapaKTEPUCTUKY XHM.
2JIEMEHTOB HEMETAJJIOB
I10 HOJO0KEHHIO B
MEePUOANYECKON CHCTEME
U CTPOCHHUIO aTOMOB

Kpurepun ouenkn
TEOPETUUECKUX
3HAHUU.

§36,c.1
65Ne2
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Ileps
AYH
BIi
KOHT
poJb
3HaH
707

48.

CBolicTBa U MPUMEHEHUE
BAXKHEUIIINX HEMETAJJIOB

3HaTh CBOMCTBA U
MPUMEHEHUE
BAKHEUIINX HEMETAJIIOB

Kputepun ouenku
TEOPETUYECKHUX
3HAHUM.

Nun
UBH]I
yaJib
Hasl,
pou
Tajb
Hasl,
pabo
Ta,

pabo
Ta C

yueb
HHUKO

Cnos
CCHBbI

Harn
SITHBI

§37,c.1
72Ne4,
TECTHI
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qacT
HYHO

18(0)5(¢
KOBBI

Ileps
WYH
BIM
KOHT
poib
3HaH
175051

49.

CBolicTBa U MPUMEHEHUE
BOKHEUIINX HEMETAJLIOB

3HaTh CBOMCTBA U
MIPUMEHEHHE
BAXKHEUIINX HEMETAJIOB

Kputepun ouenku
TEOPETUUECKUX
3HAHUIM.

Nun
WBH/]I
yaJib
Hasl,
pon
Tajb
Hasl,
pabo
Ta,

pabo
Ta ¢

HHUKO

§37,c.1
72Neb6
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CinoB
CCHBbI

Hari
SITHBI

qacT
HYHO

18(0)5 (¢
KOBBI

Ileps
W9H
BIN
KOHT
pOJIb
3HaH
ui

50.

OO611ast xapakTepucTHKa
OKCHJIOB HEMETAJLIOB U
KHCJIOPOAOCOePKAIIUX
KHCIIOT

3HaTh KJIacCU(PUKALINIO
OKCHJIOB, UX COCTaB,
CTpOEHUE, CBOKCTBA,
IpUMEHEHHE.

YMeThb COCTaBIISTh

(bOopMyIIbl OKCHUJIOB XHUM.

Kpurepun ouenkn
TEOPETUYECKUX
3HaHUM.

%0801
UBU
yajb
Hasl,

dbpon

TaJlb

§38,c.1
79NeG6
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2JIEMEHTOB —
HeMeTauioB |1—IV
MepUo0B
MEPUOANYECKOU
CHUCTEMBI, OIIPEAEIATH B
HUX THUI CBI3H, TUI
KPUCTAJINYECKOMN
PELIETKH, IPEICKA3ATh
HCXOMs U3 3TOr0
(dusnueckue u
XUMHWYECKHE CBOMCTBA
OKCHJIOB.

YMeTh 3aIIUChIBAaTh
YPaBHEHUSI pEaKInu,
JTOKa3BIBAIOIINE XHM.
CBOICTBa OKCHUI0B
HEMETAJIJIOB B
MOJIEKYJISIPHOM, HOHHOM
1 OKHCJIUTEIIFHO-
BOCCTaHOBUTEIILHOM
BHJIC.

3HaTh 00 U3MEHEHHUU
CBOICTB OKCHIIOB
HEMETAJIOB T10
nepuoiaM U TpyIram,
yMETb OOBSICHSITH
MPUYUHBI 3TUX

Hasl,
pabo
Ta,

pabo
Ta ¢

yueo
HUKO

Cnos
€CHBI

Hari
SUTHBI

qacT
HYHO

IIOUC
KOBBI

Ileps
WYH
bIN
KOHT
pOJIb
3HaH
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U3MEHEHUN

ol.

OKHUCITUTEHLHBIE
CBOMCTBa a30THOU U
CEpHOM KHUCJIOT

Knaccuduxarus
HEOPraHUYECKUX
COEJIMHEHUM.
XHUMHUYECKUE
CBOMCTBA OCHOBHBIX
KJIacCOB
XUMHYECKUX
COCIMHEHNH.

VYMeTh COCTaBIATH
YpaBHEHUSI peaKIu,
XapaKTEPU3YIOLIHUX
OKHCJIUTEIbHBIC
CBOMCTBA a30THOU U
CEpHOM KHUCIIOT

Kpurepun ouenkn
TEOPETHYECKHUX
3HaHUM.

§39,c.1
83Nod
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Ileps
AYH
bIH
KOHT
poJb
3HaH
)70

52,

Cepnas kuciora u
a30THAA KUCIOTHI. X
MIPUMEHEHUE.

3HaTh 00J1aCTh
MPUMEHEHUS KUCIIOT

Kpurepun ouenkn
TEOPETUYECKUX
3HAHUU.

%080
UBH]I
yaJib
Hasl,
pou
Tajb
Hasl,
pabo
Ta,

pabo
Ta C

yueb
HHUKO

Cnos
CCHBI

Harn
SITHBI

Jlomon
HHUTEIIb
Has

auTepa

Typa

77




4acT
UYHO
MOUC
KOBBI
.
Ileps
W9IH
13171
KOHT
poJib
3HaH
1507
53. | Bomopoausie OKUCIUTENBHO — YMeTh cOCTaBIATh Kpurepun ouenku Nun | §40,c.1
COEIMHEHHS] HEMETAJUIOB | BOCCTAHOBUTENbHBI | (DOPMYIIBI JIETYUUX TEOPETHYECKHUX uBHI | 86Ne3,3
€ CBOICTBA BOJOPOJIHBIX 3HAHMM. yalib | agadd
HeMeTauloB ( Ha COEIMHEHHII HEMETAIIJIOB Hasl,
IIpUMEpPE BOJOPOAA, | HA OCHOBE CTPOEHUS UX bpoH
KHCJIOPOJIa, CEpPhl) | aTOMOB U Tajb
ANEKTPOOTPULIATEIIBHOCT Hasl,
U, ONIPEAEINISITh THII pabo
CBS3H, BUJ Ta,
KPUCTAJUIMYECKOU pabo
PELIETKH, ONUCHIBATH Ta C
dbusnueckue u yue0
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XUMHUYECKHE CBOMCTBA,
3alUChIBATh YPABHCHUS
XUM. PEAKIUM.

HHKO

CinoB
€CHBI

Hari
SITHBI

qacT
HYHO

18(0)5 (¢
KOBBI

Ileps
AYH
BIH
KOHT
pOJIb
3HaH
)70

54,

['eneTryeckas CBA3b
HEOPraHUYECKUX U
OPTaHUYECKUX BEIIIECTB

VYMeTh 1oKa3bIBaTh
B3aHMMOCBS3b
HEOPTaHUYECKUX U
OPraHUYECKUX
COCIMHECHMI, COCTABIISITh

Kpurepun ouenkn
TEOPETUYECKUX
3HaHUM.

%080
UBUI
yajb
Hasl,

dhpon

§41,c.1
89-B,
TECTHI,
naparp
ad 42
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YPaBHEHHS] XUMHYECKHAX
peaKuui

Tajb
Hasl,
pabo
Ta,

pabo
Ta ¢

yueo
HUKO

Cnos
CCHBbI

Hari
SUTHBI

qacT
HYHO

IIOUC
KOBBI

Ileps
WYH
BIM
KOHT
pOJIb
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3HaH
nn

55.

IIpakTHyeckas padora
Ne3. Penienue
IKCNEPUMEHTAIBHBIX
3aja4 1o TeMe
«HeMeTaLsIbD»

YMeTh pacCIio3HaBaTb
BCIICCTBA C IIOMOIIIBIO
Ka4CCTBCHHBIX pCaKHI/Iﬁ
Ha aHUMOHBI

Kpurepun onenku
MPAKTHYECKUX
YMEHUM.

[Ipak
THYE
cKas
pabo
Ta.

Pa6o
Ta B

napa

oTyeT

56.

Konrpoabnas padora
Ne 5 mo Teme
«HemeTanaen»

Kpurepun onenku
IIMCbMEHHBIX
KOHTPOJIbHBIX paboT

Htor
OBBIN
KOHT
pOJIb
3HaH
15071
o
TEeMEe

UHIU
BUY
aJbH
ast
pabo
Ta

Tema 8 Xumusi v :Ku3Hb (S 4acoB)
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S7.

XUMUS B

IMPOMBIIIJIICHHOCTH.

[TpuHIUTIBI
MPOMBIIIJIEHHOTO
MIPOU3BOJICTBA

XuMudeckast
MIPOMBIIIJIEHHOCT.
XuMudeckast
TEXHOJIOTHSI.

VYMeTb OOBACHUTD
HayYHbBIC TTPUHITUTIBI
MIPOU3BOJICTBA HA
IpUMEpE MPOU3BOICTBA
CEPHOU KHCIIOTHI.

Kpurepun ouenkn
TEOPETUUECKUX
3HAHUU.

§43.c.1
98Neb,

82




Ileps
AYH
BIi
KOHT
poJb
3HaH
707

58.

XHUMHUKO-
TEXHOJOTNYECKUE
MIPUHIIUIIBI
MIPOMBIIIICHHOTO
MOJTy4YCHHUS
MeTauoB. [ [pon3BoaCcTBO
YyTryHa.

UYepHas
MeTaiuryprus.Jlome
HHasIe4Yb. ATIIOMED
anus

3HaTh, KaKHUE€ MPUHITUTIIBI
XAMHYECKOTO
MIPOU3BO/ICTBAUCIIONB3Y
FOTCS TIPU TIOJTYYEHUH
YyyTryHa.

VYMmeth coctaBisaTh Y XP,
MPOTEKAIOIIUX TPU
MOJTy4YE€HUHU YyTYHa.

Kputepun ouenku
TEOPETUYECKHUX
3HAHUM.

Nun
UBH]I
yaJib
Hasl,
pou
Tajb
Hasl,
pabo
Ta,

pabo
Ta C

yueb
HHUKO

Cnos
CCHBbI

Harn
SITHBI

§44.c.2
03Ne8

83




qacT
HYHO

18(0)5(¢
KOBBI

Ileps
WYH
BIM
KOHT
poib
3HaH
175051

99.

[IpousBoacTBO cTAIM

Kucnopoansiii
KOHBEPTED.
be3zorxonHoe

IIPONU3BOACTBO.

YMeTh coctaBisath Y XP,
MPOTEKAIOIIUX TIPU
MOJYy4YEeHUHU CTaJH.

Kputepun ouenku
TEOPETUUECKUX
3HAHUIM.

Nun
WBH/]I
yaJib
Hasl,
pon
Tajb
Hasl,
pabo
Ta,

pabo
Ta ¢

HHUKO

§45,c.2
08Ne4
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CinoB
CCHBbI

Hari
SITHBI

qacT
HYHO

18(0)5 (¢
KOBBI

Ileps
W9H
BIN
KOHT
pOJIb
3HaH
ui

60.

Xumus B ObITY

3HaTh ITpaBUIIa
0e30macHoi paboThI CO
cpeacTBaMH OBITOBOM
XUMHAH

Kpurepun ouenkn
TEOPETUYECKUX
3HaHUM.

%0801
UBU
yajb
Hasl,

dbpon

TaJlb

§46.,c.2
13tect
Bl

85




Hasl,
pabo
Ta,

pabo
Ta ¢

yueo
HUKO

Cnos
€CHBI

Hari
SUTHBI

qacT
HYHO

IIOUC
KOBBI

Ileps
WYH
bIN
KOHT
pOJIb
3HaH
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61.

XuMuyeckas
MPOMBIIIJIEHHOCTh U
OKpyXaromias cpeaa

DKOJIOTMYECKHUI
MouuTOpuHT.IIpene
JBHO JIOITyCTHMBIC
KOHIICHTpAIU1

VYMeTb O0OBSACHITD
PUYUHBI XUMHYECKOTO
3arpsA3HCHHS BO3/yXa,
BOJIOEMOB H IT0YB

Kpurepuu onenku
TEOPETUYECKUX
3HAHUU.

§47,c.2
17Ned
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Ileps

UYH
13171
KOHT
poJIb
3HaH
1507
Tema 9 «lIpakTukym. Q0001ICHUE)»

62. [enouku YMeTh pemarhb Kpurepuu ouenku [Ipaxk
IIP/P Ne4 Peumienue IIPEBPAILECHUN. AKCIIEPUMEHTAIIbHBIE OKCIEPUMEHTAIIBHBIX | THYE
IKCNEePUMEHTANBHBIX | ['eHeTnyeckas 3a/1a4u: YMEHH, KPUTEPUHU cKas
3a1a4 1o CBSI3b MEXK]Y a) Ha OMPEJICIICHHE C OIIEHKH YMECHUI pabo
HEOpPraHu4ecKoi KJ1accamu IOMOIIIbIO XapaKTEPHbIX | pelIaTh Ta.
XUMHUH COEJIMHEHUM. peakuuit 2-3 sKcIiepuMeHTanbHble | Pabo

IpEI0AKEHHBIX 3a/1a4uu Ta B
HEOPTaHWYECKUX WUJIH napa
OpPraHMYECKUX BEIIECTB; X

0) MPOBECTH PEAKIINH,

63. | IIP/P Ne 5 Pemenue OA-TBEPKTAFOIINE
IKCIEPUMEHTATBHBIX KayeCTBEHHBIN COCTaB
3aja4 no HEOPTaHUYECKUX WIIH
OpraHn4yecKoil XUMHUH OpPraHMYECKUX BEIIECTB;

64. | IIP/P Ne6 Pemenue B) UCIIBITATh PACTBOPbI
NPAKTHYECKUX 3X coJieil UHAMKATOpOM
pacyeTHBIX 32124 1 O0BSACHUTH

65. | [IP/P Ne7 Tloay4yenue HaOJI0JaEMBbIE SBJICHUS;
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codupanue u
pacno3HaBaHue ra3os

I') OJTYYUTh
aM(OTEPHBINA THAPOKCH/T
Y TIPOBECTH PEAKIIHH,
MOATBEPKAAIOIINE €TO
XUMHYECKHE CBOMCTBA;
1) TOJIYYUTh 3aIaHHOE
OpraHUYeCKOE BEIIECTBO;
€) OCYIIIECTBUTH
IPaKTHYECKHE
MIpEBpAICHUS
HEOPTaHWYECKHUX WU
OpTraHUYECKUX BEIICCTB
0 CXeMe, IpoJIeaTh
COOTBETCTBYIOIIHE XU-
MUYECKHE PEaKIIHH.
VYMeTh JienaTh BBIBOJIBI,
noi0upaTh peakTUBBI U
o6opymoBaHUE,
PaBUIIBHO MTPOBOAUTH
OIIBITHI, COOJIIOIAs
IpaBUJIa 10 TEXHUKE

0€30MMacCHOCTH
66. | [ToaroroBka K
KOHTPOJIbHOM padoTe
67. | UToroBas Kpurepun ouenku Hror
KOHTPOJIbHasI padoTa MUCHMEHHBIX OBBIH
Ne6 KOHTPOJBHBIX PaboT KOHT
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pOJIb
3HaH
)50
o
TEME

UHIH
BUTTY
aJIbH
ast
pabo
Ta

68. | AHanu3 KOHTPOJIBHOU
pabotel. O006IICHUE
IpOIiIEHHOT0 MaTepuaa

Uroro: 68 yacoB, KOHTPOJIBHBIX pabOT-6, MPAKTUYECKUX pabOT-7.
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