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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeAaHero ooOmero oOpa3oBaHUA
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNOKeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaButenscrBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHHU, K OIMpPEIEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U PA3BUTHSI OOYUAIONINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knacco Ha 0a30BoM ypOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, M0JIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTEIbHON  OpraHU3allUM, . SIBIIAETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXKXWT | 3aBEpLIAIOIIMM 3TalloOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XHUMUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOIbL, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXke 9KOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M JIPUPOAHONM cpene. Peanusyercss xumMuyeckoe o00Opa3zoBaHUE
oOyJaroluxcsi-Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOTrO OIpPENEiIeHbl B
porpaMMe~I10° XMMUU ¢ Y4ETOM cClenupuKd HayKu XUMUHU, €€ 3HAYeHUs B
MO3HAHKUU HPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlux 1ieed M MPUHIMIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJda W KH3HU KaKI0TO wWieHa oOmecTtBa. CoBpeMEHHas XMMHS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKka BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha PpEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBBSI.

B coorBercTBUM C OOIIMMHU MLENSIMH M TPUHIUIIAMU CPETHEFO OOIIETOo
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3YUYEHHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B KU3Hb COLUYMa; MPOJOJKEHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS»  SBIAIOTCS . 0a30Bble KypChl —
«Oprannueckas xumusi» U «OOImass W HEOpraHUYeckas XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMUU (C BKIIOUCHUEM 3HAHUM U3 00IIel XUMUU) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOW CUCTEMBI 3HAHWUU IPU WU3YYECHHU
npeaMeTra OO€eCleyuBaeT BO3MOXKHOCTB, PacCMOTPEHHS BCEro MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUIH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB-— «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas Xumus» cpopMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K (HU3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeAeTEHHBIX
TEOPETUYECKUX YpPOBHSIX: Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaKOTCS-.HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUH, a TaKkKe Ha YPOBHE CTEPECOXMMHUYECKMX U  DJICKTPOHHBIX
NpeAcTaBiieHu ~ o cTpoeHun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX 'COCIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chOpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEACTaBICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETHUECKU MaTepuanl ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEaKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JonoyiHsgercs B Kypcax 10 u 11 kmaccos
AJIIEMEHTAaMHU COJACpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIAAHON
XapakTep. OTHW 3HAaHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHHU C
IpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESITEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHSI K. IIPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUICCKUX MPUIOKEHUN XMMUHU, MOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBAThH ‘MH(POpPMALUIO U
OPUMEHATH €€ [UIsl TIOTIONHEHHsS 3HAHWM, pEHICHUS MHTEUIEKTYAIbHbIX |
IKCMIEPUMEHTATBHBIX HCCIIEIOBATENBCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XuUMHS»  JAaHHOTO  YPOBHS — W3YYCHHsI OpPHUEHTHUPOBAHO  Ha
dbopMupoBaHHE y OOYYArOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAHUS
¢unocopckux uieH, TaKuX Kak: MaTepUaIbHOE '€IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTO MHpPa, OOYCIOBJICHHOCTH 'CBOIMCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX ~SIBJICHHNA TYTEM OJKCIEPUMEHTa W
pellieHusT MPOTUBOPEUUN MEXKAY “HOBbIMU (akTaMM U TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIA XUMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke npodiieM cOepekeHus: IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB;

B mane pemreHust 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
oOyJaroluxcs NPUHATHIE” MPOrpaMMON IO XMMHMH TOAXOMAbI K OIPENEICHUIO
COJEp)KaHUSl M “~IIOCTPOEHUSl TpeAMeTa MpeayCcMaTpuBaroT (hopMHpoBaHHUE
YHUBEPCAIbHBIX | y4E€OHBIX JEHCTBUNA, UMEKOIUX 0a30BOo€ 3HAYEHUE IS
pPa3IUYHBIX BUJOB JESATEIBHOCTH: pEIICHUs TpoOiieM, TMOWCKa, aHalu3a u
00paboTKH MH(pOpMALIK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U _HCCIEHOBATEeIbCKON NEeATEIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.

B mnpaktuke mpemnomaBaHus XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P OMPEICTICHUN
COJIEPKATENIbHON XapaKTepUCTUKU IIeJied HM3y4YeHUs IMpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTEIbBHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIIECHHUIO LIEJIEW HW3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHUS IPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JOCTYHHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE G| HUCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX JJIsi NPUOOpeTeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKHUX SIBJICHUM,
MMEIOIIHNX MECTO B PUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, ~~COOJIIOJICHUEM IpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsny ¢ 3TuMm, coaepkaTenbHasi XapaKTepUCTHKA LEJIeW U 3aa4 U3yUYEHUs
IpeaAMeTa B IPOrpaMMe 1Mo XUMHUHU YyTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpedHero oobmiero odpazoBanus. CeroaHs B
NpernojlaBaHul  XUMHH B OONIbMIEN)” CTENEeHH OTHAETCS  MPEANOoYTECHUE
IPAKTUYECKONM KOMIIOHEHTE CONEp)KaHus OOydeHHs, OPHEHTUPOBAHHOM Ha
NOJIFOTOBKY BBITYCKHUKA 00I€00pa3zoBaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTUBHOTO MHOJIYYEHHUs 3HAHUN M MPUMEHEHUS UX B PEajbHOM >KU3HU
TSl PEIIEHUS] TPAKTUYECKHX 3a7a4.

B cBs3u “c+3TUM 0OpU U3YyYEHHH TNpeaMeTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJa4H, KaK:

ajanTanys 00yJarolmuXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBAaHME  WHTE/UICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00paz0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAMOTHBIX
pEelICHN B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

dbopMupoBaHUe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE JI PA3JIUYHBIX BHUIOB
NeATeTLHOCTH: PEIICHHs MpoOJeM, MOoncKa, aHanu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAKHOE MECTO B TO3HAHMM XUMHH, A TaKKe A OLEHKH C MO3ULUN



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HA OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJArOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIEHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajau3a Y4eOHOU |
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE. OCOOEHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W IPOBEIACHUU  XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B | T'yMaHHCTHYCCKOM
HAIPaBICHHOCTH XUMHUH, €€ BAXKHOW PONM B PEIICHUH TIIO0ANBHBIX TMPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUSCKUX PECYpCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3J0POBHIO, a Takke NPHOOPETCHHS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKHUMH SIBIICHUSMHU.

B yueOHOM mjaHe cpenHero oOIIero 00pa3oBaHusd MNpeaMET «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON o0nacTh «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX U1 U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero odpazoBaHus, cocrapisieT 68 dacos: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce—34 yaca (1 yac B Heiemo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE OPMYJIBI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuUKaluu opraHudeckux BemniectB. HomeHkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKUX BEIHECTB.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB- U WX MPEBpaALICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIECTB, HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILICHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IU1aBJiIeHUE, 0OYIIIMBAaHUE M TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. Mertan u 3TaH —
OpocTeiiline NpPEeACTaBUTENN alKaHOB: (PU3WYECKUE W XHMMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TLOPEHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPONUIIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJIUMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHUE.

Asikaguensl: OytaaueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uauyeckue U  XumMuueckue  ceolicmea  (peaxkyuu



2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblli ra3 W HOIyTHBIE
HeTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[IpomykTer
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpaAlCHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, “KOJWIEKIIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTHYECKON PabOThI: MOJIyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncnenyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJAYKTA PEAKHHMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranndeckue Co¢IMHeHU S

[IpenenbHble OIHOATOMHBIE CHOUPTHL., MeTaHOI W 3TaHON: CTPOEHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA' (PEaKkIMd C AaKTUBHBIMU METaJUIaMH,
raJIorTeHOBOJIOPOJaMH, TOpPEHHUE), MpHUMCHEHHE. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIAMU CIUPTOB. JlelCcTBHE METaHOJIa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COHUPTHL. , ~DTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMU, KayeCTBEHHAs PCakiMsi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3M 4esoBeka. [I[pumMeHenune rmuepruHa U 3TUIICHTJIMKOIISL.

deHom: CTPOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth Qenona. [Ipumenenue enoua.

Anpneruapl U kKemowuwvl. DopManpaerua, aneTanbACTHN:  CTPOECHUE,
dbu3ngeckue U XMMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMS,
KQueCTBEHHbIC PEAKIINN), OJIyYE€HNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpejiebHBICE KApOOHOBBIE KHUCIOTHL. MypaBbUHAsS W
YKCYCHasi KHCJIOTHI: CTpoeHue, (hU3nYecKrue U XMMHUYECKUEe CBOWCTBaA (CBOMCTBA,
oO1ue JJis Kjacca KUCJIOT, peakius dTepudUKainm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi M OJICMHOBASs KUCIOTHl KaK MPEJACTABUTEM BBHICHIMX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.

Cnoxnple 2(QUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmumponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb )KUPOB.



YrneBonmpl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3blI), HaXOXKJIECHHUE B MPHPOJE, MPUMEHEHUE,
ononornyeckas poiib. PotocruHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monumepbl. CTpoeHue kpaxmala u
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (THUAPOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTHepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX HPEBpAIICHUI:
npoBeJcHUe, HAOMIOJeHHE W OMUCaHHE JACMOHCTPALMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIUIIEPUHA C
ruapokcuom meau(ll)), anpaerunos (OKMcIeHHE aMMUAYHBIM. PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3zaummomeilcTBHE (Kpaxmana C HOJOM),
IIPOBENICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KHUCIIOTBHI.

Pacuérnbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIECTB MIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4ecKkue .CoeTMHEHN.

AMMHOKHCIIOTHI KaKk amM(pOTEpHBbIE OpraHUYecKue coeauHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHCIIOT (Ha MpuMepe TimiuHa). bronornyeckoe
3HaYeHHE aMUHOKUCIOT. [IeTTTH b

benku kak mpUPOAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYeCTBEHHBIC PEAKIINKU Ha OCJIKU.

DKCTIepUMEHTANIbHbIE METOJbl M3Y4YCHHUS BEIIECTB W WX MpPEBpallCHUN:
HAOII0/IeHNE U OIMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIus OCIKOB MPH
HarpeBaHWM, LIBETHbIE PEAKIIUK OEIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHsIST MOJEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AITIS U TTOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYyJIa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE .COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BeliecTBa (O€NKH, |yrIeBOJbl, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHOonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI ' PallMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE H KOCMETHUUYECKHE TperapaTsl, MaTEpHAIIbI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM DI€MEHT.  AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHUSCKUEe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnopnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . Menaeneera. Csi3b NepuognyecKkoro 3akona u Ilepmoamyeckoil CucTemsl
xuMudeckux sneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. = 3AKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPHOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKLenTopHblil). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 101 BelIeCcTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — pEaKIil = B
HEOPraHWUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEHIECTB,
3aKOH COXPAHEHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHYECKUX PEAKIMSX.,

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOWIKE “HAa COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuiabHbIE U cla0bie iekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHA, IIIENOYHAS.

OKHUCINTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYCHHMS BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cuctema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HaONIoJAeHUuE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIN3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO ~“HMHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKOI Pa00ThI «BausHue pa3InyHbIX (GaKTOpPOB Ha CKOPOCTH
XAMHUYECKON pEaKIUm,

PacuérHble 3a1aumn.

Pacuérel “mo. ypaBHEHUSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMUYECKUE PACUEThI, PACUEThl C HCIOJIB30BAHUEM TMOHATUS «MAaCCOBas
JIOJIS1 BEI{ECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumudeckux sjaeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusryecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIOB (Ha TMpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyuMeHeHnEe BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.
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Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSiJT HAPSHKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHUS BEIIECTB M HX IPEBpAICHUMN:
M3yYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3llOB HEMETAJLIOB, PEHICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJA ATIOMHHHUS ¢ pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIU Ha KATHOHBI METAJLIOB).

Pacuétnbie 3ana4u.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB IO° U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOMIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTMYECKOM, YHEPreTUUECKON U TMHUILEeBOU
0€30IMacHOCTH, Pa3BUTUM MEAUIMHEL: [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHYECKUX PEAKIINH;

[IpencraBnennss 00 OOMMX HAyYHBIX MPHUHIUIIAX  ITPOMBIILICHHOTO
MOJyYCHUS BaXKHEUIINX BEHICCTB.

UenoBek B MHPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepUaibl ISl BICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XUMUS .1 _3I0pOBbE YEJIIOBEKA: MpaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B HOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanust  mMexnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOme
HEOpPraHu4ecKol XuMuM B 11 Kacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccu(uKkaius, IepUOJUIHOCTh, HaAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.
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®dusuka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3MYECKUE BEIMYMHBI U CIUHHIIBI HX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIE MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHonorus:: XuMU4ecKasi MPOMBIIUIEHHOCTh, METAJUIypIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SAWCTBEHHOE IPOU3BOJCTBO;. THUIIEBAs
POMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIILICHHOCTb, . IIPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX | MAaTEPHAJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoIM4Yeckod OCHOBOM. s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CpEIHEro QOINero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XHUMHS» Ha YpPOBHE CpPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX IIEHHOCTEH M NCTOPUIECKUX TPAIULMK 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarollluXCsl pPYyKOBOJCTBOBATbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU. YCTAHOBKAMH, NPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJOITMHECKON KYJIbTYpbl M CLIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIaHBbL

JIMYHOCTHBIE PE3YyJbTAThL..OCBOCHUS MpeaMeTa «XHMHS» JOCTHTAIOTCS B
€IMHCTBE Y4eOHON M  BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, CONUOKYIbTYPHBIMU, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaealaMUd POCCHUMCKOTO TPaKJAHCKOro OOIECTBa, MPUHATBIMU B OOILECTBE
HOpMaMu M. NpPaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUs, A CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJarouIuXesl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OMbITA MO3HABATEILHON M NPAKTUYECKON MESITeIbHOCTH
oOyuJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUIECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKU €CTh:pe3yIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU W TIOCIEIYIOEM
aHanu3e WH(QOpPMaLUMU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3AHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBCHCHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUU 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 310poBOro M Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

coOJro/icHUsl TipaBWJl 0e30macHOr0 oOpalleHusl C BEUIeCTBAMU B OBITY,
MOBCEIHEBHOM >KM3HU U B TPYIOBOM J€ATEILHOCTH;

HOHUMAHUS UEHHOCTH TPAaBWJI MHIMBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30I1aCHOTr0 MOBEJCHUS B CUTYAIUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacCTHE B PEUICHUH NPAKTHUYECKUX 3a1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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UHTEpeca K MPaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyaymiel Tpopeccuu W peanu3alid COOCTBEHHBIX JKU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HMCTOUHHKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

MOHMMAHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJTHOU U COLIMANBHOW CPEIbL;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTKEHUH XUMHH JUIS
peneHns BONPOCOB PAllMOHAIBHOTO IIPUPOAOTNIOIb30BAHNS;

AKTUBHOTO HENOPUATHS JCHUCTBUH, MPUHOCIIIMX » BPEH OKPYkKaAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJAFOMPUSITHBIE HKOJOTUUECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIACHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OmbITa JESATETbHOCTH 3KOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH U yMEHHWSl »aKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOTIIECTBEHHON MPAKTUKH;

MOHUMAHUS ~CIeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHUpOBaHUN PALIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpyKarolleM MHUpE Kak O €IMHCTBE MPHUPOIbI U YeJIOBEKa, B
NMO3HAHUM  MPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS,

yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBIEHHOCTH W BaXHOM pOJK B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbl, pEHICHUU II100aJbHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJda W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHHs SBJICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYECHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY O00Opa3oBaHUIO. U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW M0 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHBIX cdepax MpodecCHOHaTLHON
NEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO, ipeaMeTra «XuMHUs» Ha
YPOBHE CcpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOydYaIOIMIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHbIC) 0OmIEHAYYHbIC TTOHSATHUS, OTpa)XKarouue
[ETIOCTHOCTh HAy4YHOM KapTUHBI MuUpa. W cnenuduky MeTOJ0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, APUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieOBaHNE, HAOTIOICHUE, M3MEPEHNE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE IEUCTBUS (TIO03HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEBIE), oOecreyuBaronye dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMAIILHOM KOMITETCHITNH 00YJarOIINXCS;
COCOOHOCTD oOyuJarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JIEUCTBYS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMH = TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBHSIMU.

Osaaenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThI AESITEIBHOCTH C ITIOCTABJICHHBIMU LIEISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(HUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, ~ IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B PACCMATPUBACMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U JIPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS UIS-BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKLIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOT'O, TIO3HAHUS BEUIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIMpOBAThH MENU U 3a1a9W UCCHACIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETbHO C(OPMYIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI,

BJIAJICTh HABBIKAMU CAMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YUYEHHUECKUX HKCHEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibrar, (HopmMyIupoBaTh
0000IIIEHU S M BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBaHU,
COCTaBJIITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

OpUOOpeTaTh OMNBIT YYEHUYECKON HCCIEIOBATEIbCKOM W MPOEKTHOM
NEATEABHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajlady, MPUMEHEHUIO PpPa3IuYHbIX
METO/I0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypchl HTEpHETa), aHaTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BHJIOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;
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(bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMAUMOW [T BBINOJHEHHS yYEeOHBIX 3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu pabore cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHole (dusuueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIATYDY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJMYECKHE & CPEICTBA
HaTJISIHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JUAJIOTa W/WiIn
JTUCKYCCHHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATH /| .CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOTHCHHS MPE/IOKEHHOM 3a1a4H,

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB. MO3HABATEIBHON JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO €O CBEPCTHUKAMU TIPH BBHIMIOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOH PabOTHI 1O MCCICIOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, pealn3alud y9eOHOTro MPoeKTa U (HOPMYIUPOBATh BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCACAOBAHHUI IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1e 00CYXIeHHSI 1 0OMEHA MHEHHUSMH.

OByaieHUe YHUBePCAJIBHBIMU PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSITENIbHOCTD, OMperenss €€ Ienu W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraeMblii ajiroput™M JACHCTBUN IpuU
BBITIOJIHEHUM YYeOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3G (EKTUBHBIN C€ITOCO0 HMX peEIHICHUS ¢ Y4YETOM TIONYyYCHHsS] HOBBIX 3HAHUH O
BCIIIECTBAX W XUMHYCCKUX PEAKIIHSIX;

OCYIHECTBISTh CAMOKOHTPOJb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
¥ CAMOOUECHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaX<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHH B IIO3HAHUH SIBJICHUI
npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS] TPAKTUYECKUX 3a1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMAYECKasI
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTasi U COKpaIl€HHAs), MOIb;. MOJSIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIA CKeleT, (yHKIHOHANbHAs TIpynna,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXkAIIMEe COEAMHEHUS, MOHOMED, IOJIMMEep, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECIUHEHUS); TEOPUU U 3aKOHBL (TEOPHS CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkoH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYUHHOCTH \ M. CUCTEMHOCTH XUMHUYECKHX
SBJIEHUHM, (PAKTOJOTMYECKHE CBEIECHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX * OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOHN AESTEIbHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCHOIb30BaTh COOTBETCTBYIOIIME MOHITHUS IPH
ONMCAHUM COCTaBa, CTPOCHHUS W ITPEBPAICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
bopMysl  OpraHMHMEecKHX -~ BEIIECTB W ypaBHEHUH XHMUYECKUX pEaKluH,
M3rOTaBIMBATh MOLEIN MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJICKHOCTh H3YyYEHHBIX
OPraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOIeprKalliue
COCHIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 11O
cuctematuyeckoil Homenknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EeHON, (popmanblaeru, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCIUHEHUSIX (OJMHAPHbBIC U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIIMLEPUH, (EHOJI, alleTallbJIeTH, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJFOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETHUYECKYTIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX “PCAKIUNA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX WEPEPabOTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOFO-BEIIECTBA WM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMU BIAACTh/ CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOIB3YEeMbIX B XUMUW TIPH U3YYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIIOACHNE, M3BMEPCHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHUYCCKUE 3HAHUS JUISl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallMsaX, CBS3aHHBIX C BEIIECTBAMHM H UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOII0ATh MTpaBUiia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTaOOpaTOpHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs: C
BEII[ECTBAMH B-COOTBETCTBUHM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOR;

c(OPMHPOBAHHOCT, YMCHHUH IUTAHWPOBATh W BBINIOJHATh XUMHYCCKHM
AKCIIEPUMEHT (TIPEBPAIICHNS OPTAHMYECKUX BEIECTB IMPU HArpEeBaHUH, MOJyUCHUE
TWICHA, ¥ W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIIUU OPTraHUYECKHUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PpE3yJbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpENbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbBSI: . YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUSI BEUIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJETNBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHUE  HMCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHUS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHUI: O  XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npupojbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOLOOTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTCMOW. ~ XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIyie MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb; 3JICKTPOOTPULATEIIBHOCTh, CTENEHDh OKUCIICHHS, XUMAYECKAsI CBS3b
(KoBajieHTHAs, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
THUIIBl -~ XUMHYECKUX  pPEaKIU, PaCTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHAYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUHU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEJCHHUS O CBOMCTBaX,
COCTaBe, MOJY4YEeHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS IPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BellecTB (yrapHblid ra3, YrJEKUCIbIM ras, aMMHak, TraméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3IMYHOTO COCTaBa, BUA XHMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKAasl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJEKYISpHAasi,
MOHHAs, METAJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yYMEHUHI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEICHHOMY Kiaccy/rpymnme
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U _HEMETAIIbl, OKCUbI, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH €MBICI MTEPUOIUYECKOTO 3akoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €L0 CHCTEMATU3UPYIOINLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHMM “XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB 14 mnepuonos Ileproandeckoil cHUCTEMBI
xumudeckux snemenToB J. M. MennpeneeBa, HCIONB3YysSd TOHATHA «S-, P-, O-
DIEKTPOHHBIE opouTany, «QHEPTreTHUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHECHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEJUHEHUU
0 nepuoaam w rpyinam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menaeneena;

chOPMHUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUMECKHE CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BELIECTBAMH C [TOMOILBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI DJIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTaBIISITh YPABHEHHsI PEAKIUil pa3iMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHLA;
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cOPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUEeCTBEHHBI COCTAaB pAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHA PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOM
peakiuu OT Pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XHUMHYECKUE IIPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkXe CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX NMPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHUSI C HCIIOIb30BaHUEM
TIOHATHUS «MaccoBas JIOJS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBAa WK 00bhEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKkra peakuuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILIECTB, MPEBPAIICHUS U COXPaHEHHUS YHEPTHUU;

c(hOpMHPOBAHHOCTh YMEHUN COOIIOAATH MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMU B COOTBETCTBHH (C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMCHHUN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3iloKEeHUEe MEepOKCUAa BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpPENEICHUE “Cpeldpl pacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHJIMKATOPa, BIWSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTb XMUMHUYECKOW pEaKIIUH,
peakI- UOHHOFO OOMEHa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO
temaMm, «Metaiub»y U «HeMmetaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
6e30macHOCTH TIPU OOPAICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAaHUEM,
NPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTUYECKA aHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH MPUPOJHOW Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul O0y4aroUIMXcs ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEUICCTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE  MCHONb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy:.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrposnbubie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoTbl padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no paznemny 3 (
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe YyrIeBOOOPOAbI — AJKAHBI 2
59 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 6 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 [TpupoHBIE HCTOYHHUKH YTIEBOAOPOAOB U 3 1
ux nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciopoacoaep:xanue Oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VrneBoabsl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

32
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11 KJIACC

[
KoauvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM \.(uudpoBbIe)
Ne i/m P Konrpoabubie IlpakTuueckue - p
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 :
anemenToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertasmibl
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 9
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 3
Hroro 1o pasneny 3
OBIIEE KOJIMYECTBOYACOB I10 [TPOTPAMME 33 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KouTpoabubie IIpakTuueckue
n/n Bcero . M3y4YeHHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
| pecypcsbl
1 [Ipeamer oprannyeckoit Xumuu, eé 1 bubnuorexa [JOK
BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHUE 03.09.2024  https://myschool.edu.ru/
Teopus cTpOCHHSI OPTraHUIECKUX
2 coenunennii A. M. bytieposa, eé 1 bubmorexa LHOK
T DYTIEPORE, 10.09.2024 https://uchebnik.mos.u/
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 OopraHn4eckux Bemiects. Homenknarypa 1 bubnnoreka [JOK
(cucremaTuveckasi) U TPUBHATHHBIC 17.09.2024  https://uchebnik.mos.ru/
Ha3BaHUS OPTaHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, )
4 1 https://uchebnik.mos.ru/
TOMOJIOTUYECKHUH PsiJT 24.09.2024 .
MeraH u 3TaH — npocTenIne )
5 1 https://uchebnik.mos.ru/
IIPEICTaBUTENN aJTIKaHOB 01.10.2024 :
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 08.10.2024 https://uchebnik.mos.ru/
DTUJIEH U TIPOINUIIEH — MPOCTEeHINe
7 1 https://myschool.edu.ru/
MIPEACTABUTENH AIKEHOB 15.10.2024 : Y
IT o L. «l
8 pakTiieckas pabora N <f ofyHerme 1 1 https://myschool.edu.ru/
ATUJIEHA U U3YYEHUE €TO CBOWCTBY 22.10.2024
9 Ankanuensl. byranguen-1,3 u 1 12.11.2024  https://myschool.edu.ru/
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10

11

MetuwinoOyraauen-1,3. [lomydenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUHN PALL.
AlneTuieH — MpocTenImi
MPEJCTaBUTEIb AIKUHOB

Brrancnenus no YpaBHCHHUIO
XHUMHYCCKOH pe€aKnuun

19.11.2024

26.11.2024

https://myschool.edu.ru/

https://myschool.edu.ru/

12

Apensl: 6eH3011 1 TOITY0J. TOKCHYHOCTB
apeHoB

03.12.2024

https://myschool.edu.ru/

13

14

15

16

I'enernyeckas CBSI3b YII€BOIOPOAOB,
MIPUHAUICKAIUX K PA3IMIHBIM KJIaccaM

[TpupoHBIE HCTOYHUKY YTIICBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHBIC He(TIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[TpupoHBIE HCTOUYHUKH YTIIEBOJOPOIOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE
rassl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu

Kontponbnas paboTa mo pazaery
«YTIIeBOAOPOIBD)

10.12.2024

17.12.2024

24.12.2024

14.01.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

17

18

19

HpeHeHLHBIe OIHOATOMHBIC CIITUPTHI:
METAHOJI U OTaHOJI. BO}IOpOI{Haﬂ CBs3b

MHoroaToMHbIE CIIUPTHBL: STUJICHTJIMKOJIb
U T CPHUH

@eHOII: CTPOCHUE MOJIEKYIIBL,

30

21.01.2025

28.01.2025
04.02.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/
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20

21

¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
[IPUMEHEHUE

Anpaerusl: GopManbIeTH I |
aneTanbaerua. AueToH
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHast

11.02:2025

18.02.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

25.02.2025

https://myschool.edu.ru/

23

24

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK

nNpeaACTAaBUTCIIN BBICHIUNX Kap6OHOBI)IX
KHCIIOT

Mpl1a KaK COJIX BBICHIMX Kap60HOBbIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC

04.03.2025

11.03.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

25

CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(prpoB

18.03.2025

https://myschool.edu.ru/

26

27

28

XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKas pojib )KUPOB

VYraeBojpsl: cOCTaB, KiIaccu(uKanus.
Bakneimme npencTaBuTENN: TIIIOKO3a,
bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MOJIMMCEPBI

|

08.04.2025

15.04.2025

22.04.2025

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

29

KontponbHas pabota mo pazaery
«Kucnopozacoaepxariue opraHuIecKrie
COCOAUHCHUA»

31

29.04.2025

https://myschool.edu.ru/
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30

AMWHBI: METHJIAMUH U aHUJTUH.
AMWHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHU4YeCKHUE COCTUHEHUS, UX
Ouosoruueckoe 3Hadenue. [lentumbl

06.05.2025

https://myschool.edu.ru/

31

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHbBIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
OCHOBHbBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTtmaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

32

32

| 13.05.2025

20.05.2025

https://myschool.edu.ru/

https://myschool.edu.ru/
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3J1eMEHT. ATOM.
DnexTpoHHasi KOHPUTypalKs aTOMOB

KoaudecTBO 9acoB

KonTpoasn

Bcero
ble padoThI

IIpakTuyeckue -
padoThI

Hara
HU3yYeHUus!

02.09.2024

DJIEeKTPOHHbIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

https://myschool.edu.ru/

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

09.09.2024

https://myschool.edu.ru/

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI
0 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB J[.J1. MeHneneeBra
B Pa3BUTUHU HAyKHU

16.09.2024

https://myschool.edu.ru/

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BHUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJIGHTHOH CBsI3U. BomopoaHas eBs3b

23.09.2024

https://myschool.edu.ru/

BaneHTHOCT. DNEeKTPOOTPUTIATETBHOCTD.
Crenenn okucieHns. BemecTsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE M KONJTOWAHBIE PACTBOPBI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

30.09.2024

07.10.2024

https://myschool.edu.ru/
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Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
I'enernueckas CBS3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

14.10.2024

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHMUYECKHUX PEAKLUAX

21.10.2024

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

ONEKTPOIUTHYECKAS AUCCOLUALIUS.
[Tonsitue o0 BogopoHOM mokasarene (pH)
pactBopa. Peakuuu nonHoro ooOMeHa.
I'maponu3 opraHUUYECKUX U
HEOPraHUYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnse
pacIuiaBoB U pacTBOPOB COJIEN

11.11.2024

18.11.2024

25.11.2024

02.12.2024

13

KonTponbHas pabota no pasaeny
«TeopeTnueckre OCHOBBI XUMHUI

09.12.2024

14

MerTainmbl, uX MOJI0KCHUE B
[Tepuonnueckoit cucTreMe XMMUYECKUX
anemenToB /1. M. Menaeneesa u
0COOEHHOCTH CTpOSHUs aTroMoB. O01IHe

16.12.2024

34




15

¢u3nvecKkre CBOMCTBA METAIIJIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI
PAI HANIPSHKECHUH METAIIOB

23.12.2024

16

XHUMHYECKHE CBOMCTBA BAXKHENUIITNX
METaJUIOB (HATPUH, Kaaui, Kaablui,
MarHui, aJJlOMAHUANA) U UX COSTUHEHUN

13.01.2025

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMHUYECKUE CBOICTBA IIMHKA, XKeJe3a U
HUX COEINHEHNN
[IpakTuueckas pabora Ne 2. "Pemienue

AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«MeTamas»"

20.01.2025

27.01.2025

03.02.2025

20

HCMCTaJIJIBI, HUX IMOJOXKXCHUEC B
[Tepuonuueckoit cucteMe XUMUYECKUX
anemenToB M. . MenjeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

10.02.2025

21

22

23

duznyeckue cBOIICTBAa HEMETAIJIOB.
AmoTponusi HEMETAIUIOB (Ha MpuMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

XHUMHUYECKUE CBOKCTBA IaJIOT€HOB, CEPHI U
HUX COeIUHEHUN

XuMHUUecKkue cBOMCTBa a3oTa, pochopa u
HUX COeIUHEHUN

17.02.2025

24.02.2025

03.03.2025

24

25

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHUS U UX COCTUHCHUI

HpI/IMCHCHHC Ba)KHEUIIINX HEMETAJIJIOB U

35
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26

27

UX COEOUHEHUN

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110
TeMe «HemeTamiely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACYETHI

[IpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Hemerannsl"»

07.04:2025

N
\

14.04.2025

28

KonTponbHas padoTa no remam
«Mertamubi» u «Hemertamns /
Bcepoccuiickas npoBepouHas pabota

21.04.2025

29

HeOpFaHI/IquKI/Ie " OPpraHU4YCCKUC
KHCJIOTHI. HCOpFaHI/I‘ICCKI/Ie n
OpraHn4€CKucC OCHOBAHHA

28.04.2025

30

31

32

33

AmdoTepHbIe HEOpraHU4ecKue 1
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xumun B o0ecrieueHUH
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUU
MEIUIIAHEI

IIpencraBnenus 00 oOMKX HAyIHBIX
MPUHIUIAX POMBIIUIEHHOTO MOJAyJYeHHUs
BOXHEUIIINX BEILECTB

YennoBek B MHPC BCHICCTB Y MATCPUATIOB.
XUMHUA U 3J0POBBLC YEIIOBCKA

36
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumust: 10-i kimacc: 6a30BbIi ypOBEHB: YUCOHUK; 4-€ U31aHuE,
crepeorunuoe, 10 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxkinmonepHoe o6miectBo «M3narensctBo «lIpocsemenuer»

» Xumus: 11-# kiacc: 6a30BbIN ypOBEHB: yUeOHUK; 6-¢ U31aHue,
crepeorumntoe, 11 xnacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C/A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. M.A. Pa6os, E.}O. Hesckas, P.B. JIunko Tectrl mo xumuu. M.: «Dk3amMeH»
2019.

2. O.C. TI'abpuensin, .I'. OctpoymoB, «Xumus 10.kxiaacc. HactonpHas kHura
yuutens» M.: Ipoda, 2017;

3.0.C.I'abpuensn, [1.H. bepézkun «KoHTpoabHBIE U TPOBEPOUHBIE PAOOTHI 110
XUMUU

10 xmacc. bazoBsiit yposens», M.: [poda, 2016.

4. A M. Pageuxwnii, B.I1. 'opmkosa, JI.H. Kpyrnukosa «/Iumakrnaeckmit
Marepuai 1o xumuu. 10 — 11. ITocobue ms yuurtens», M: [IpocBenieHue,
2018.

5.0.C.I'abpuensan «KOHTpOABHBIE ¥ MPOBEPOUHbIE pabOThI 0 XuMuu 10
kiace» M.: Jlpoda, 2016

6. MLIO. I'opkoBenko. [Toypounsie pa3zpadoTku no xumuu Kk yueOHuky O.C.
[Nabpuensna, A.C. I'y3es, I'.E. Pynsutuca. 10 knacc. M.: BAKO 2014.

7. H.B. upmmaa Xumusa 10-11 kmnaccesl. UHIUBUAYyanbHbIN KOHTPOIb
sHanuil. Kaprouku-3ananus. Bonrorpan:” Yuutens” 2018

8.M.A.Psa6os, E.}O. HeBckast, P.B. JIunko Tectsl o xumun. M.: « DK3aMeH»
2016.

9.0.C.I'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas. «Xumus 11 kmacc.
Hacronbnas xkuura yuurensi» M.: poda, 2017;

10.0.C.T'abpuensn, I1.H. bepé3kun «KoHTposibHBIE U TPOBEPOUHBIE PAOOTHI
no xumuu. 11 kmacc. bazoBsiit ypoBenb», M.: [poda, 2016.

11. A.M. Paneuxkuii, B.I1. I'opmikosa, JI.H. KpyriukoBa «/[unakruueckuii
martepual o xumuu. 10 — 11. [Tocobue s yuurtens», M.: [Ipocseienue,
2016.

12.0.C.I'abpuensu, I1.H. bepé3kun «KoHTposibHbIE 1 TPOBEPOUHBIE pAOOTHI
o xumuu 11 kmace» M.: Jlpoda, 2016

13. H.IT. Tpoery6osa. [Toypounsie pazpabotku mo xumun. 11 ximacc M.: Bako
2017
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14. H.B. lupmmna Xumus 10-11 kmacesl. MTHAMBUAYaIbHBIN KOHTPOJIb
3Hanuid. Kaprouku-zaganus. Boarorpaa:” Yuurens” 2012

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. http://www.alhimik.ru IIpencraBneHsl crieayronme pyoOpuKn: COBETHI
aOUTYpPUCHTY, YUUTEIIO0 XUMHUH, CIIPABOYHUK (OYSHB OOJIbINAst TOJ00pKa
TAOJUI] ¥ CIIPABOYHBIX MAaTEPUAIIOB), BeC&lasi XMMUs, HOBOCTH, OJIUMITHA/IBI,
KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKHUX CBEJICHUN )

2. http:/lmwww.hij.ru/ XXypaan «XuMus 1 )KU3HbY» MOHATHO U 3aHUMATEIBHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekTponHbIi KypHAT «XUMUKH
¥ XUMUs». B sKypHaie mpeacTaBieHo MHOKECTBO OIMBITOB. O XUMUH,
COJEPKHUTCS MHOTO 3aHUMATEIbHOIN HH(OpMAINH, TTO3BOJISIONIEH YBICUb
YUEHHKOB IKCIIEPUMEHTAIHLHON YaCThIO MPeIMETa.

4. http://c-books.narod.ru JIuteparypa 1mo XumuH.

5. http://1september.ru/. XKypuan «IlepBoe ceHTAOPs» A yIUTEICH U HE
TOJBKO. B HEM mpencTaBiieHo 0OJIBIIOE KOIMIECTBO pabOT YUEHUKOB, B TOM
YHCIIe U UCCIIEIOBATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccriicKuii IKOTBHBIN
MOPTAJI CO CCBUIKAMHU Ha 00pa30BaTEIbHBIC CAUTBHI TI0 XUMUH.

7. www.periodictable.ru CoopHauK cTaTeit 0 XUMHUECKUX DJIEMEHTAX,
WLTIOCTPUPOBAHHBIN dKCIIEPUMEHTA
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