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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enell M MNPUHILUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMyMa, MPOJOHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4YaroMMXCs TPUHATHIE MPOrPaMMON IO XUMHUHU TMOJXOJbl K OIpPEIAeNICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpPMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHusi, IpU ONpeeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaKk  Ba)KHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peIIEHUS TPaKTUYECKHUX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPAa3jIM4YHBIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BAThH
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJFOaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIIOIE30BAHNS, TOTIOTHEHHSI SJHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero odpazoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[Ipenmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. TeOopus CTpOEHUs OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYECKUX BelEecTB. ['omonorus, wnsomepus. XHUMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIINX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BELIECTB W HMX IPEBPAILCHHM:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHUYECKUN Psl. DTUJIEH U IPOIUIEH —
pOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwnOyranueH-1,3: cTpoeHue, BakHEWIINe
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIMMHA K
Pa3JIMYHBIM KJIACCaM.



[IpuponHble HWCTOYHHMKK YIJIEBOAOPOAOB. [IpuponHblii Ta3 W MOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KATaNUTUYECKU), TUpoiau3. [IpoayKTel
nepepadoTk HepTH, UX TPUMEHEHUE B MMPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MoIeIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxamue opranuyeckue COeJUHECHUS

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroatoMHble  COHUPTHl. OJTWICHIJUKOIb W  TIIHMIEPHH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToMHbIe cnupThl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibl U Kemouwvl. DopMmanblerun, —aneTanbAETHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIe KAapOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kiracca KUCJIOT, Peakius dTepruuKaIiim), MoaydeHue U MpruMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxnple 2(QUPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['7roko3a — npocremmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS
MOJIEKYNbI, (U3NYECKHE U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C




rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuzaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B MPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u menmiono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
HeJUTIoN036l.  DU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcupoM Memu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
ruapokcuom menu(ll)), anpaernaoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJYKTAa PEaKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTconepikale OpraHndeckue COeAMHECHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe opraHnyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATypaIusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M UX MPEBPAIICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHWM, [IBETHHIC PEAKIIUU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
TOJTUMEPU3AITHS M TTOJIMKOHICHCAITHSL.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpallCHU:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISETCS UYEpe3 HCIOJIb30BaHHE KaK OOIIUX eCTECTBEHHO-



HAYYHBIX MOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TCOPHS, aHAJIW3, CHHTE3, Kiaccu(HKarus, MepruoIuIHOCTh, HAOII0ICHHUE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUN YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIeCTBa, (PU3MUCCKHUE BETUIHHBI H STUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: TMHIIEBBIC MPOJYKThI, OCHOBBI PAIMOHAIBHOTO ITUTAHHS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KUIIACC
OBIIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Snapo aroma, H30TONBI. OJIEKTPOHHAsS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeielieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepunonnueckuit 3akoH u llepronnyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYINaM M TMEepUojam.
3HaYeHue MepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBSI3W (OOMEHHBIM W  JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUITA KPUCTAINIMYECKON PEIIETKH.

[TonsTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10J11 BEHIECTBA B pACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COEAMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYEeCKas CBsI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccumpukanmmss XMUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
XuMH4ecKkoro paBHosecus. [Ipunnnn Jle [lartense.

DnexTponutrdeckas auccormanus. CyibHBIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAS, LIEJIOYHAs.

OKHUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALNTMYECKUX PEHIETOK, HAaOJoJIeHue U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3uuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XHMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUETHl C HCMHOJIB30BAHUEM TOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetawuioB B llepuogumueckoi  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mue ¢usndeckue cBoiicTBa MeTaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BaXXHEWIIMX METAJUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.



OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4eHHEe KOJUeKuuu «MeTamisl W CIUIaBbDy, OOpa3l0OB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIIOJEHUWE U OINHUCAHHUE JIE€MOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnsle 3anaun.

PacuéTel macchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BELIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BELIECTB UMEET IIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MHpE BEHIECTB W MAaTEpPUAJIOB: BAKHEWIIME CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKUHMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpPaBWJIa MCIHOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHUHTE3, KIacCHU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcehl.

TexHonorus: XuMHYecKasi MPOMBIIUICHHOCTh, METAJLUTyprusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4K1e MOTUBALIUU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaronIuXxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMYue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHHOCTH
OOy4JaroIIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPUITHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4yacThe B PEHICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTWKCHUN XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ACHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSTH UACOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJII  COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOSCIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



noJlydaeMble 3HAHUA I aHAIHM3a U OOBSICHEHUS SIBICHUN OKPY)KAIOIIET0 MUpa U
MIPOUCXOSAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEJbI0 IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
pelIeHus mpooJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEpeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON
NESTEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOrO IMpenMera «XuMus» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HauyMMble a1 (GOPMHUPOBAHHS  MHUPOBO33PEHUA  OOyUaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHHMBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATBbHOW KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIacCU(PUKAIMKM BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU YUYEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TPUMEHATh MEXIpeaMeTHbie (pusnyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOI TEeMBI B XOJIE JUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO I COBMECTHO CO CBEPCTHHKAMH TP BHITIOJIHCHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€



(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIECHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPHI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ, U a30TCOJAEpX AaIIUEe COCAUHEHHUS, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
bopMya OpraHMYECKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHaBIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUID K OIpPEACTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cucrematrueckoir Homenkiaatype (IUPAC), a taxke HpUBOANTH TPUBHAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOEHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJICH, MPOIMWIEH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHoJ, aleTaNbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yrojb), CHOCOOBI UX MEPEepadOTKH W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEI[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHMM BIIaJIETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OpPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHMM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOWIEH MPUPOIHON Cpebl, OCO3HABATH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYyYaIOIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.

11 KIIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBICHUMU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs MPAKTUYECKUX 3a7a4
M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M IPHUPOJTHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAININYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pPEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJIUTHYECKAsT JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIuu, XMMHUUYECKOE PaBHOBECHE); TCOPUHU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JISKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
OINMCAHUKU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBiieHuss (OopMysn BEIIECTB M  ypaBHEHMM XUMHUUYECKUX  pEaKIlui,



cucremaruieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAS! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIEISITh BAIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XWUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

Cc()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MeHneneeBa, WCIONB3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIY HEOpraHM4EeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3Iu4HBIM IPU3HAKaM (YUCIy M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSL, IIPY KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



cOPMHPOBAHHOCTh YMEHHMM  paCKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WM O0BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MoCyIol U J1TabopaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3jioyKeHHEe TMEePOKCHIa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
OTIPEJICTICHUE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a/ad 10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peEaKuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONyYaeMyK) U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIONATh  TIpaBWja  DKOJIOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTbH BO3/ICHCTBUS HA KUBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs



cmbicit mokazarens IIJIK, mosicHATP Ha mpuMmepax CrocoObl YMEHBIIEHUS U
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanyecTBo 4acos
HaumeHoBaHue pa3/iejioB U TEM MPOTrPAMMBbI JJyieKTpOHHbIE (HU(POBbIE)
n/m Bcero Konrpoabnbie  IIpakTuyeck
o0pa3oBaTe/ibHbIE PeCypPChI
padoThI ue padboThbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus bubnnorexa [JOK
1.1 CTPOCHHUSI OPTaHMYECKUX coeqMHEHU A. M. 3 https://m.edsoo.ru bubnuoreka
byrneposa POII https://resh.edu.ru
Hroro mo pazueny 3
Pa3nes 2. Yraesogopoasl
bubmuorexa [JOK
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2 https://m.edsoo.ru bubmuorexa
POUI https://resh.edu.ru
HenpenenbHbie yTriieBoOPOIBI: aATIKEHBI, bubmmoreia LIOK
2.2 6 1 https://m.edsoo.ru bubmmoTeka
ATRAIICHBL, QTIIHHbL PO https://resh.edu.ru
bu6mmorexa [IOK
2.3 ApomMaTudecKkue yriieBoa0pOIbl 2 https://m.edsoo.ru bubnuoreka
POII https://resh.edu.ru
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U MX Bu6miorexa LIOK
24 HepepaGoTka 3 1 https://m.edsoo.ru bubnmoreka
PO https://resh.edu.ru
Hroro 1o pasneny 13
Pazpnen 3. Kuciopoacoaep:xamnue opranniecKue coeJuHEeHUs
3.1 Crupter. @enon 3 bubamorexa HOK

https://m.edsoo.ru bubanorexa



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

PO https://resh.edu.ru

Anpaeruasl. KapOoHoBbIe KUCTOTHL. CIIOKHBIC

bu6mmoreka [IOK

3.2 >upE! 7 1 https://m.edsoo.ru bubnmuoreka
POII https://resh.edu.ru
bu6mmoreka [IOK

3.3 VYrineBosl 3 1 https://m.edsoo.ru bubmorexa
PO https://resh.edu.ru

Htoro no pazneny 13
Pasnen 4. A3oTcoaep:kaime opranudeckue coelMHeHUus
bubmuorexa [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 https://m.edsoo.ru bubnuoreka
PO https://resh.edu.ru
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHbIe COeAUHEHUS
bu6mmoreka [IOK

5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru bubanorexa

PO https://resh.edu.ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



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

KoJuinyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM
(uudpossbie)
n/n MPOrpamMMbl Bcero Kourpoububie IIpakTuyeckue
o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
. bubnmoreka [JOK
Crpoenue atomoB. [lepuoanueckuii 3aKoH u
https://m.edsoo.ru
11 [Iepnoanueckas cucTeMa XUMHUYECKUX 3
UM bubanorexa POIII
anemenToB /I. 1. Menaeneera https://resh.edu.ru
bu6mmoreka [IOK
19 Crpoenue BemiecTBa. MHOrooOpasue 4 https://m.edsoo.ru
' BEIIECTB Bubnuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
1.3 X € peakuu 6
HMITIECKHE peaKtl bubmuorexa POIII
https://resh.edu.ru
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
https://m.edsoo.ru
2.1 M 6
CTaLIbt Bbubmmoreka POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
2.2 H 9
CMeTaLIb! Bbubmmorexa POIII
https://resh.edu.ru
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKHUX 2 bubnuoreka [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

BCIICCTB

https://m.edsoo0.ru
bubauoreka POII
https://resh.edu.ru

Hroro no pazneny 17

Pa3zgen 3. XumMus u ;Ku3HbL
bubmuorexa [JOK
https://m.edsoo.ru

3.1 XuMud ¥ )KA3Hb 4 Euborexa POIII

https://resh.edu.ru

Htoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne Konu4yecTBo yacos DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/n Bcero  Konrpoubnsie  IIpakruyeckue o0pa3oBaTe/IbHBIE
padoTbI padoTbI pecypcnl
1 [Ipeamer oprannyeckoil XumMuH, eé 1 bubmmoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
2 Teopust cTpoeHHs OpraHMUECKUX COSAUHEHUN A. 1 bubnuorexa [IOK
M. BytiepoBa, €€ OCHOBHbIE MTOJIOKEHUS https://myschool.edu.ru/
[IpencraBienue o K1accuPpUKaun
3 OpraHn4eckux Bemiects. Homenkinarypa 1 bubnnorexa [JOK
(cucremaTuveckas) ¥ TpUBUAIbHBIC Ha3BaHUS https://myschool.edu.ru/
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKHM 1 Bu6moteka [JOK
pan https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTENIINE MTPEACTABUTENH 1 bubmuoreka [IOK
AJIKaHOB https://myschool.edu.ru/
6 . . 1 bubnnorexa [JOK
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA )
https://myschool.edu.ru/
7 OTUiEH U NPONWIEH — NpOCTeIne 1 bubmuoreka [IOK
MPEJICTAaBUTENMN ATKEHOB https://myschool.edu.ru/
8 [TpakTryeckas padora Ne 1. «ITomyuenue 1 1 bubmmnoreka HOK
STUJICHA U U3YYEHUE €r0 CBONCTB https://myschool.edu.ru/
Ankamuensl. byraguen-1,3 u MmetriOyraaueH-
9 1,3 rllflon CHI/IZTCIfHTeTI/I‘-IeCKOFO Ka YTKIa[l u 1 bubmorexa TTOK
o i Yy https://myschool.edu.ru/
PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTHYECKHH Psijl. ATIETHIIEH _P 1 bubmorexa TTOK
. . P All https://myschool.edu.ru/
MPOCTEHIINNA TPEICTABUTEND aJTKUHOB
11 Boruncnenus no ypaBHEHUIO XUMHYECKOM 1 bubmuoteka [IOK

peakiuu

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

12 :
Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTH apeHOB https://myschool.edu.ru/
13 ['eneTnueckas CBsI3b yIi€BOJOPOIOB, bubmmoreka [JOK
MPUHAIJICKAIINX K pa3IUYHbIM KJIaccam https://myschool.edu.ru/
IIpupoHbIE HICTOYHUKH YIIJIEBOIOPOIOB:
14 g pI/I poz)[lHLIﬁ ras " Ioil I}{T,Ie Hengi)IHile rassl Bubmmoreka LHOK
Prp ot ’ https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ TiepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
15 1} pI/I po l[HI,1171 ra3 v 1o }};Ele HegTI:IHILIJe rasbl bubmaorexa LIOK
PHpOZL T ’ https://myschool.edu.ru/
He(Th U POAYKTHI €€ TiepepaboTKu
16 Kontposnbnas paboTta mo pazaery
«YTIIeBOAOPOIBD)
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U Bbu6mmoteka [JOK
3TaHoj. BogopoiHas cBs3b https://myschool.edu.ru/
18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHIIIUKOJIb U Bbu6mmoteka [JOK
TJIMLEPUH https://myschool.edu.ru/
19 ®DeHoII: CTPOCHHUE MOJIEKYITbI, (PU3UYECKUE U bubnmnorexa [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anbreruzpl: GopMaabAerul U aneTalbIeTual. bubmmnoreka HOK
Aneron https://myschool.edu.ru/
21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE bubnmnorexa [JOK
KHUCJIOTBI: MypaBbUHAs U YKCYCHas https://myschool.edu.ru/
22 ITpakTrnyeckas padora Ne 2. «CBoiicTBa bubmmnoreka HOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
23 CreaprHOBas U OJIEMHOBAsI KUCIIOTBI, KaK bu6muoreka [JOK
MIPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/
24 MpblLa KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, bubmuoteka [IOK
HX MOIOIIEe NeiiCTBUE https://myschool.edu.ru/
CrnosxHble 3(pUpbl KaK IPOU3BOIHbIE
pup P A but6mmorekxa [IOK
25 KapOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX .
https://myschool.edu.ru/
3¢upoB
26 Kupsr: runponus, mpuMeHeHne, OMoJIoTHIecKas bubnuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

POJIb )KMPOB

https://myschool.edu.ru/

VYTaeBopsl: COCTaB, KiIaccuukanus.

bubnunoreka LIOK

27 i : 1
Baxkneiimue npenctaBuTeNn: IIIIOK03a, https://myschool.edu.ru/
¢bpykTO3a, caxaposa
g Kpaxman u nemnono3a Kak nNpupogHble 1 bubnmnoreka HOK
MOJIUMEPbI https://myschool.edu.ru/
KonTponbHas pabora no pazaeny
29 «Kucnopocoepskaniue opraHndecKue 1
COETUHEHUS»
30 AMUHBI: METUIAMUH U aHWINH 1 BH6J?HOTeKa LOK
https://myschool.edu.ru/
AMWHOKHCIIOTHI KaK aM(QOTEpHBIE OPTaHUIECKHE
31 COEMHEHUS, X OMOJIOrMYECKOe 3HAUCHHE. 1 EH6J_IHOTeKa HOK
https://myschool.edu.ru/
Ilerrtuanl
32 benku kak npupoHbIe BBICOKOMOJIEKYIISIPHBIE 1 Bbu6mmoteka [JOK
COCIMHEHMUS https://myschool.edu.ru/
33 OCHOBHBIC TIOHSATHS] XUMHUHU 1 bubnuoreka [{OK
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN https://myschool.edu.ru/
OCHOBHbBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIA. 1 BH@?HOTGKa HOK
https://myschool.edu.ru/
[TnacTMacchl, KayqyKH, BOJTOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

N KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Tema ypoka uudposbie
n/n Bcero  KoHTpoJsibHBIE IIpakTH4eckue
oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs 1 bubnmoreka [JOK
KOH(UTypaIys aTOMOB https://myschool.edu.ru/
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
bubmuorexa [JOK
xuMmuueckux sneMeHnToB . . Menaeneesa, nux 1
N N https://myschool.edu.ru/
CBSI3b C COBPEMEHHOM TEOPHEH CTPOEHHUST aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M X COCAMHEHUH 10 rpyIIaM 1
bubmuorexa [JOK
nepuoaM. 3Ha4eHUE MEPUOTUIECKOTO 3aKOHA 1 1
https://myschool.edu.ru/
CHUCTEMBbI XUMHUYECKUX 3jieMeHTOB J[.1.
MenpeneeBa B pa3BUTHU HAYKU
Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;
. bubmuorexa [JOK
MEXaHU3MBbI 00pa30BaHMUsI KOBAJICHTHOMN CBSI3H. 1
https://myschool.edu.ru/
Bonopoanas cBsizb
BanentHocTh. DnekTpoorpunarenbHOCTh. CTENeHb
bu6mmorexa [IOK
OKHucJeHus1. BelecTBa MONIEKYISIpPHOTO U 1
https://myschool.edu.ru/
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTue o nucnepcHbIX cucteMax. IcTUHHBIE 1
bu6mmorexa [IOK
KOJUIOUJIHBIE pacTBOPBL. MaccoBast 10151 BEIIeCTBA 1
https://myschool.edu.ru/
B pacTBOpE
Krnaccudukanus u HoMeHKIIaTypa HEOPraHUYeCKUX
coeMHEeHM. ['eHeTnyeckas CBsi3b HEOPTaHMYECKUX 1
BEIIIECTB, Pa3TUYHBIX KJIACCOB
Knaccudukamnms XuMuaeckux peakiuii B 1 bubmuotexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HEOPraHUYECKON ¥ OPraHN4eCKOli XUMHUU. 3aKOH
COXPAHEHHUs MacChl BEIECTB; 3aKOH COXPAHEHUS U
IIPEBPALCHNS YHEPTUH IPU XMMHUYECKHUX PEAKLMIX

https://myschool.edu.ru/

9 Ckopoctb peakiuu. OOpaTUMbIe pEaKIiH. bubnuoreka [IOK
XHUMHYECKOE paBHOBECUE https://myschool.edu.ru/
10 [IpakTrueckas padota Ne 1. «BiusiHuE pa3iMuHbIX bubnnoreka [HOK
(haKTOpPOB HA CKOPOCTh XUMUYECKON PEAKITHH https://myschool.edu.ru/
DnexTponutuyeckas auccoruanus. [lonstue o
1 BoZOpoHOM Mokazarese (PH) pactBopa. Peakuuu bubnuorexa [JOK
HOHHOTO OOMeHa. ['maponn3 opraHunYecKux 1 https://myschool.edu.ru/
HEOPraHMYECKUX BEIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
bu6mmorexa [IOK
12 [TonsTHE 00 37EKTPOIHM3E PACIIABOB U PACTBOPOB
_ https://myschool.edu.ru/
coneit
13 Kontponbnas pabota no pazaeny «TeopeTnueckue
OCHOBBI XUMHUM
Meramnsl, ux nonoxenue B [lepuoanueckoit
14 CUCTEME XUMUYECKUX 31eMeHToB /1. 1. bubnmnorexa [JOK
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUSI AaTOMOB. https://myschool.edu.ru/
OO6mue Gpuznueckre CBOMCTBA METAILIOB
15 CrninaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P bubnnorexka [JOK
HaIpSHKEHUN METaJUIOB https://myschool.edu.ru/
XUMUYECKUE CBOMCTBA BAXKHEHIIINX METAIIJIOB
. N . . . bu6mmorexa [IOK
16 (HaTpuil, Kanui, KanbIUi, MAaTHUN, ATFOMHUHHN) U
. https://myschool.edu.ru/
UX COEJIMHEHUM
17 XWMHYECKUE CBOMCTBA XpOMa, MEIH M MX bubnmoreka [JOK
COECIMHEHU I https://myschool.edu.ru/
18 XHWMHUYECKHE CBOICTBA IIUHKA, JKeJIe3a U UX bu6nmoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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COE€IUHEHUN

https://myschool.edu.ru/

[IpakTrueckas padota Ne 2. "Pemenue

bu6mmoreka [IOK

19 "
SKCIEPUMEHTAIBHBIX 3a7a4 M0 Teme «MeTaubh) https://myschool.edu.ru/
Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit Bu6 LOK
nOIMOTEeKA
20 cUCTeME XUMHUYECKUX 1eMeHToB /[]. 1. httos://myschool.edu.ru/
MeneneeBa 1 0OCOOEHHOCTH CTPOEHHUS aTOMOB ' -
®du3nyeckue cBONCTBAa HEMETAIUIOB. AJIJIOTPOIIHS BuG 10K
nOJIMOTEeKA
21 HEMETaJUIOB (Ha IMpUMeEpe KUCIOpoa, CEphI,
bocd ) https://myschool.edu.ru/
ocdopa u yriaepoaa
99 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX bubnnoreka [JOK
COCIMHEHU I https://myschool.edu.ru/
93 XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux bubmuorexa [JOK
COCTUHEHUN https://myschool.edu.ru/
24 XHUMUYECKUE CBOMCTBA yIIIEpoaa, KPEMHUS U UX bubnuotexa [JOK
COCIMHEHUI https://myschool.edu.ru/
o5 [IpumeHeHne BaKHEHIINX HEMETAJUIOB U UX bubnuoreka [IOK
COECIMHEHU I https://myschool.edu.ru/
O06o0061ieHre U cucTeMaTu3alus 3HaHu| TI0 TeMe
26 «Hemerannbry. BerunciaeHus mo ypaBHEHUSIM bubnmnorexa [JOK
XUMHUYECKHUX PEAKLIUN U TEPMOXUMHUYECKUE https://myschool.edu.ru/
pacd€Thl
IIpakTuyeckas padora Ne 3. «Pemenune Bu6 LIOK
nOIHOTEeKA
27 9KCIIEPUMEHTANBHBIX 33724 110 TeMe
" " https://myschool.edu.ru/
Hemeramnst"»
78 KonTponbHas pabota no temam «MeTtauib» u
«Hemeranmbn»
29 Heopranunueckue u opraHnyeckue KUciaoThl. bubnuorexa [IOK

Heopranuueckue u oprannueckue OCHOBaHUS

https://myschool.edu.ru/
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AM(poTepHbIE HEOPraHNYECKHE U OPTaHMYECKUE

bubmuorexa [JOK
30 COoeTMHEHMS. | 'eHeTHUYecKast CBsA3b HEOPTaHUIECKUX 1
https://myschool.edu.ru/
Y OPraHMYECKUX BEIIECTB
Ponb xumun B 00ecrieueHu 3KOJIOTUIECKOM,
. . bubnmoreka [JOK
31 JHEPTEeTHYECKOHN U MUIIEBOW 0€30aCHOCTH, 1
https://myschool.edu.ru/
Pa3BUTUU MEAUIIMHBI
32 [IpencraBnenus: 06 0OIMMX HAYYHBIX MPUHIIAIIAX 1 bubnunoreka [HOK
IIPOMBIILIIEHHOTO MOJy4YEHHUs] BA)KHEUIIINX BELIECTB https://myschool.edu.ru/
33 UYenoBek B MUPE BEIIECTB U MAaTECPHAIIOB 1 Ir?ﬁiﬁtﬁﬁ& Ic?u.ru /
bubmuorexa [JOK
4 X 1
3 HIMIDLIL SA10pOBRE ACToBera https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHO€E 00IIIECTBO
«3narensctBO «lIpocBemienue»
«Xumus. bazoseiii ypoenb. 10 knace» I'.E.Pyazutuc, @.I".@enpaman.—

Mockga. — [IpocsenieHue.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

3notHUKOB J. I'. XuMudeckuit 3KCIIepUMEHT Kak CelupuIeCKuii METO
obyuenwus // IlepBoe centsiops. — 2007. — Ne 24,

Momuanosa I'. H., Cuactuna M. I'. KosmmyecTBEHHBIE OTHOILIEHHS B XUMUH //
Xumus 11 KoIbHUKOB. — 2020. — Ne 4.

O6m1as Metoguka oOydueHus: xumuu B 1kosie / P. I'. UBanosa, H. A.
IN'opoaunoga, 1. FO. Jlo6potun u ap.; nox pexn. P. I'. UBanoBoii. — M.: [poda,
2008. (Poccwuiickas akagemusi oOpazoBanus — yuurento). A.A. Kasepuna, P.I'.
Npanosa. I'n. HopmarupHas 6a3a XMMHUYECKOT0 0Opa30BaHUs B CPEIHEH
HIKOJIE.

Xumusi. Pelnienue 3aannii NOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH.

Kak momyunth Mmakcumanbhblil 6amt vHa EI'D: yue6. mocobue / A. A.
Kagepuna,

I'. H. Monuanosa, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: IHTeIIEKT-

Lentp, 2015.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://him.1september.ru Equnas xomnekmust IIOP: IIpeameTHas KOUIEKIHS

«XUMUD»



http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
skcniepuMeHThI: xumust. Kosekiust Poccuiickoro o01eo0pa3oBaTelibHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Beepoccuiickas onmuMIiinaaa MIKOJIBHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: SJC€KTPOHHBIA y4eOHUK ISt
CPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpeITHII KOJIISIK: XUMUS
http://www.chemistry.ru JluctaniinoHHas OJIUMITHAAA 10 XUMUH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTEIbHBIN MPOEKT.
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