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HOACHHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o01ero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepalbHOM  TOCYAapPCTBEHHOM
oOpazoBatenbHoM crannapre COO, c¢ yuérom Kounenmuu mnpenonaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peanu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternu pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
o01ieil crpareruy 00y4eHHst, BOCIIUTAHUS U Pa3BUTHSA 00yUYaIOIIUXCs CPEICTBAMU
yuebHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIentyanbHbie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
CoZIepXaHusl, PE3yJIbTaTOB OO0ydYeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpTraHW3aIliH, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIMX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJIoBEeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY
3I0pPOBBIO M MpUPOIHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
o0ydJaroumxcsi Ha YpOBHE CpeHEro o0IIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHs», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEIeHbl B
mporpaMme MO0 XHMHH C YYETOM CHelM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHUM TPUPOABl U B MaTEpUaIbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
o0lmuMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesHero obero oopazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK HUTpPacT 0coOyI poJib B
COBPEMEHHOM LMBUJIM3AIMU, B CO3AaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAILIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABIICHUs 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YeJOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBS3U MEXKAY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIaCTAMH IPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajla
HEOTHEMJIEMOMN YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda M KU3HU Kaxaoro ujgeHa odOmiectBa. CoBpeMeHHass XHMHS Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3A0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA WU NPUHIMIIAMH CPEIHETr0o OOIIero
obOpasoBanus coaepkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHD
U3YyYEHUsI) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BbIPAOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, IIPOJOJKEHUS
0o0pa30BaHUs B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpkKaHHsI KOTOPBIX ABJIIOTCS OCHOBBI 0A30BOM HayKH: CHCTEMA
3HAaHWWA MO0 HEOPTAaHWYECKOW XMUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUH) U
opranndeckon xumuu. PopmMupoBaHME JAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecnedyrBaeT BO3MOYKHOCTh PAacCCMOTPEHHUS BCErO  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUI XUMUH.

Crtpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CcPOpMHpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3Y4YeHHIO y4eOHOro wmaTepuana u oOyCIIOBJIECHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCOMHEHNN, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX
OpeICTaBICHU O CcTpoeHMH BemecTB. CBeneHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COCAVHEHUH. B Kypce OpraHM4ecKkol XUMHUU IOIY4aroT pa3BUTHE
chOopMUPOBAHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMHUECKONU PEAKIINH.

ITon HOBBIM yriOM 3peHuss B HpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIias U HeopraHuuecKas
XUMHSD» OOy4YaroIUMCs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaThb 3HAYEHHE



NEPUOJIMYECKOTr0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,
riy0ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011210111 H 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMM O BAXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOWCTBAaxX W TMPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 kimaccos
AJIIEMEHTaMH COJIEP)KAHMS, HMEIOINIMMHU KYJIbTYPOJOTHUYECKUM U MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ pOoJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHSI K MPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUTIOKEHUH XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XHMHEHW, KPUTUYECKH OCMBICIMBATh WH(OOPMAIUIO U
OPUMEHATh €€ JUIA TIONOJIHEHUS 3HAHWH, peNIeHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1ienom coaepkanue yueOHOro
npeaMeTa  «XUMHUS» ~ JAHHOTO  YPOBHS  M3Y4YEHMSl OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TOHUMAaHUS
bunocohckux MaeH, TaKMX KaK: MaTepuaibHOE E€IMHCTBO HEOPTaHUYECKOTO U
OPTaHUYECKOTO MHUpPa, OOYCIOBJIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SBJICHUM MYTEM DOKCHEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKIy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOCHUIKAMU, OCO3HAHUE POJM XUMHUHU B PEIICHUN IKOJIOTHYECKUX MPOoOeM, a
Takke MpoOeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmuane pemenus 3anady  BOCHUTAaHUS, pPa3BUTHUA U COLMATIM3aLUU
oOydJaroumxcsi MPUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIeNIECHUI0
CONEepXaHUs ¥ TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOPMHUPOBAHUE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HWMEIOMMX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKAa, aHaau3a M
00paboTku uHpOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON JeATEeNbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 00111ero o0pa3oBaHus, MPU ONPEACIICHUN
COJIepKATENIbHOW XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUsi MpeJMeTa HalpaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTUA TPAAWIIMOHHO TpHU3HAETCS (POpMUpPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHYECKOU
NEATETLHOCTH YEJIOBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C



METOIMYECKOW TOYKH 3pPEHUs TAKOM MOJAXOJ K OINpEACNICHHUIO Ielied W3y4YeHUs
MpEIMETA SIBJSIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SABIISAIOTCSA:

e (opmMupoBaHuMe CHUCTEMbl XUMUYECKUX 3HAHUM Kak  Ba)KHEHIIEH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIe MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOAUMBIX ISl TpPUOOpEeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIEpUMEHTa, COOJIOJEHHUEM  MPaBHI
0e30macHOT0 OOpAIEeHUS C BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LeJield U 3a/1ad U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MPEANOoYTeHHE
NPAKTHUYECKONM KOMIIOHEHTE CcoJepKaHus OOydYeHHUs, OPHUEHTUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHOM OpraHu3allvy, BIAJCIOIETO HE
HA0OpOM 3HaHUN, a (YHKIMOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH HU
YMEHHUSIMH aKTUBHOTO TMOJIYY€HHS 3HAHUN W MPUMEHEHHUS UX B PEalbHON >KU3HU
JUTS PEIICHUs MPAKTHUECKUX 3aad.

B cB3u ¢ 3TUM npu u3yuyeHUH MpeaMera «XUMHUS» JOMUHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIeJIU U 33]1a4M, KaK:

ajanTamys 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJIEKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO TPAaMOTHBIX
peleHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), WMEIOUINX YHUBEPCAIbHOE 3HAYCHHUE IS Pa3IUYHbIX BUJIOB
JeSITEIbHOCTH: pelleHusl mpoOjeM, MoKucKa, aHaln3a U 00paboTku MHGpOpMaIuH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUsl OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XWMHHM, a TaKXke i1 OUEHKHM C TMO3ULHUN



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUA BEIIECTB W XUMHYECKUX
IPOIIECCOB Ha OPTaHM3M YeJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATENILHBIX MHTEPECOB, MHTEJUIEKTYyallbHBIX M TBOPUYECKUX
CHocoOHOCTEN 00yUaIOUMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJIS [TOMCKA M aHaju3a y4eOHOH u
HAYYHO-TIONYJISIPHON MH(pOPMAIIMK XUMUYECKOTO COACP KAHNUS;

dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHHHM M TPOBEJACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyuarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKON
HANPaBJICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHUH TI00ATBHBIX MpobIem
paIMOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOHEHNUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHHSI K TPUPOJEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITA
UCTIOJIb30BAHUSl TOJMYYCHHBIX 3HAHUU Ui MPHUHATUS TPAMOTHBIX pEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUUYECKUMU SIBIICHHSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHsI BXOJIUT B COCTaB MpeAMETHON o0nacTu «EcTecTBeHHO-HAayuUHBIE
pEIMETHI».

OO1ee 4rcno 4acoB, OTBEIEHHBIX AJI1 U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 ximacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPT'TAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKol XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOEHHUsS OPraHHUYECKHUX
coenunenunit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKUx BeulecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3H.

ITpencraBinenue o kiaccupuKalMyd OpraHuYecKux BelecTB. HomeHkmnatypa
OPraHWYEeCKUX COEIMHEHHH (CHCTeMAaTH4yecKas) WM TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX NPEICTABUTENEN KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMd Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALEHUI0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (T1aBJIeHUe, 00YTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKMH psan. MeTraH M dTaH —
OpOCTEHIINE TPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] W TOpPEHUs), HAXOXKJIECHHWE B MPHUPOJE, INOJyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUM PsSiA. DTUIEH U NPONWICH —
OpOCTEHIINE TPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOIC€HUPOBAHUS, TUApATALMM, OKHUCJIEHHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XMMHMUYECKHE CBOMCTBa (peakius noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINK TMPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHMUYECKHUE CBOWMCTBA (peakUUu TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTaliH,
TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (QU3NYECKHE M XUMHYECKHE CBOMCTBa
(peakuuu raJoreHMpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUUHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXKIYy YIVIEBOJOPOJAAMH, NPHHALICKALIMMH K
Pa3INYHBIM KJIACCAM.

[IpupogHbple UCTOYHUKM YIUIEBOAOPOAOB. IIpupoaHblii ra3 M IOMYyTHBIE
HeTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yrojdb U MPOAYKTHl €ro mnepepaboTku. [enemuueckas cesa3b )2ene8000p0o0o0s,
NPUHAONHCAUUX K PASTUYHBIM KIACCAM.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U DPE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEIECHUE NPAKTUUECKON PabOThI: MOJyYE€HUE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

PacuérHsble 3anaun.

BblunicieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Mmaccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

[IpenenpHple OOHOATOMHBIE CIMPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
(¢u3znyeckue M XHUMHUYECKHE CBOMCTBA (pEakUUM C aKTUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMHU, TOpPEHHUE), MNpUMEHEHHE. BoJoponHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBMEe METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHple€  CHOUPTBHL. DTUJIEHIVIMKOJIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBA (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlUs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM 4esnoBeka. [ [pumenenue rimuepusa U 3THIICHIIKOJIA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl.  DopMampaeruia, aneTAIbBICTHA:  CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBA (pEaKkLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTH. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HuecKre W XMMHUYECKHE CBOMCTBa (CBOICTBa,
oO1ue IS Kiacca KMCIOT, peakuus 3TepupuKannn), MoiIydyeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas

POJIb KUPOB.



VYrneBonpl:  cocTaB, Kiaccuukamus — yriaeBoAoB  (MOHO-, JHU- U
nosnvcaxapuabl). ['oko3a — npocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJACHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonornyeckas posib. @otocunres3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heoso3bl.  du3nueckue M XMMHYECKME CBOWMCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pOBe/ICHHE, HAONIOJICHUE U OMNKMCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuoM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajga € HOIOM),
IPOBE/ICHHUE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIOTHI.

Pacuétnrlie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOJAYKTA PEAKLMH [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A30TcozepKallue OpPraHUYECKHE COENUHEHUA. AMumubl: Memuiamun u
AHUTUH.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKkue coequHeHus. Ou3ndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak NpHUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KAYECTBEHHbIE PEaKIINU Ha OCIKU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEIIECTB WU MX MPEBPAILCHUI:
HAOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMoOJIeKY/ISIPHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHECHHN —
NOJIMMEPU3ALHs U MOJUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.



MexnpeaMeTHBIE CBS3H.

Peanu3zanms MeXnpenIMeTHBIX CBSI3€H MPU U3yYCHUU OPTaHHMYECKONW XMMHUU B
10 ximacce OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHATHUH, SBIIONIMXCS CHCTEMHBIMHU ISl OTACIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmIre ecTeCTBeHHO-HAYYHBIC TOHSTHUS: SBJICHUE, HAYYHBIN (bakT, runoresa,
3aKOH, TEOpUs, aHAIM3, CUHTE3, KJIacCU(pHKALUs, MEPUOIUIHOCTD, HAOIIOICHHE,
U3MEPEHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE.

®dusmka: wMarepus, OSHEprusi, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN ypPOBEHb, BEHIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (U3MYECKHE BEIMYMHBI M €ANHUIIBI UX U3MEPEHHS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHH3ME,
doTrocuHTE3, OHMOJOTHYECKH AaKTHBHBIE BemiecTBa (OENKH, YIIEBOIBI, KHUPHI,
(bepMeHThI).

["eorpadusi: MUHEpabl, TOPHBIE MOPOJIBI, TOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHomorus: mUIEBbIE TPOIAYKTHI, OCHOBBI pPAlMOHAIBHOTO IUTAHUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MPeTapaThl, MaTepUaIbl U3
VCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000710uKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIhpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOHPUTYPAIUS aTOMOB.

[Iepnonnueckuit 3axkoH u [lepruonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPHOJAM.
3HaYeHUE MEPUOAUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHsli). BomoponHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIUUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10iis BEIECTBa B PacTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCJIMHECHMH. Howmenknatypa
HEOPraHUYEeCKUX BellecTB. ['eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIIEKAUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckass  peaknus. Knmaccupukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUSI U TPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XuMu4eckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnexkTposuTuueckas aucconuaius. CuiabHbIe U cliadbie 1eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, 11I€JI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAlCHUN:
neMmoHcTpamums Tadimn «llepuoanueckas cucrema XuMuIecknx 3meMenToB J[. 1.
MeHnneneeBay, U3ydeHHE MOJICNIEH KPUCTAJUIMYECKUX PEIIETOK, HAONIOACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBIO YHHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBEICHHUE TIPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakToOpoB Ha CKOPOCThH
XUMHYECKOUN peaKium.

Pacuérurlie 3amaun.

Pacuérel 10O ypaBHEHUMAM XUMHYECKMX pEakUUd, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUETHl C HCIOJIB30BAHUEM IIOHITUA «MacCOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckass xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoguyueckont  cucreme
xumudeckux snemeHtoB J[. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.



Mertaiuibl. [lomoxenue mertauioB B Ileproanyeckor cUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI Pl HAITPSHKEHUI METAILIIOB.

XHUMUYECKHE CBOWCTBA BAXKHEUILMX METAJUIOB (HATPWil, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crnocoObl MoJydeHUus MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

Heopeanuueckue u  opeanuueckue  kuciomsl.  Heopeanuueckue —u
opeanuyeckue OCHo8anus. Am@omepuvie Heopeanuueckue U OpeaHuvecKue
coedunenus. I enemuueckas c6s13b HEOPSAHUHLECKUX U OP2AHUYECKUX 8eUyeCma.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEHIECTB M HX IPEBPAIICHUMN:
U3YUYEHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINUCAHUE JE€MOHCTPAIIMOHHBIX H
Ja00PAaTOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHUJIA AFOMUHHUS C PACTBOPaAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMH Ha KATHOHBI METAJUIOB).

Pacuétnrlie 3agaun.

Pacuéter macchl BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KN3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTMUECKOW, SHEPTETUYECKOW M THIINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUUYECKUX PEAKIIHIM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJyYE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUANOB: BAKHEUIINE CTPOUTEIIbHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJI0, KepamuKa,
MaTepuabl JJs 3JIEKTPOHUKH, HAHOMATEepUAJIbl, OPTAHUYECKUE U MUHEPAIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO HUCIOJIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B ITIOBCEIHEBHOM KU3HU.

MexXnpeaMeTHbIE CBSI3H.

Peanuzamusi  MeXIpeIMETHBIX CBSI3ed MpU  HM3yYeHUH OOmed u
HEOpPraHU4ecKOM xuMuM B 11 Kilacce oCylIECTBIISIETCSI Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.



OO1Ire eCTeCTBCHHO-HAYUHBIC MOHSITHS: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaliM3, CHUHTE3, Kilaccu(UKauus, TMEePHOAUIHOCTh, HAOJIOICHHE,
IKCTIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHUE, BJICHHUE.

dwusuka: MaTepus, SHEPrUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJHOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUICCKUI yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBa, (PU3MUECKUE BEIMYMHBI U CIAUHUIIBI UX
U3MEPEHUs1, CKOPOCTb.

buonorus: kneTka, opraHm3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIE MTOPOBI, MOJIE3HBIE UCKONIAeMbIe, TOILTUBO,
peCypChl.

TexHoNOrMsI: XUMUYECKask MPOMBIIIICHHOCTh, METAJUTYPIHsl, MPOHU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJICTBO, ITHIIEBAsS
IPOMBINIJICHHOCTh,  (hapMaIleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpernapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0yJaronmuMucs TPOrpaMM CpemHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauuyeckoil OCHOBOM s
pa3paboOTKU MIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS IMPOrpaMM CpPEAHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIAEIEHBI CIEYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOUMMUCS POCCHUMCKONW TIpa)¥TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIMU K 00Yy4EHUIO;

EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4arolMXCsl PYKOBOJACTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIUYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTD KU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHsD» JOCTUTAOTCS B
eIUHCTBE Y4eOHOM W BOCHUTATENBHOW JEATEILHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U WJeaJlaMH POCCUMCKOrO TIpa)<IaHCKOro OOIIEeCTBAa, MPUHATBIMM B OOIIECTBE
HOpMaMu U [paBWIaMHM  TIOBEJIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
oOydJarornuxcs.

JIMYHOCTHBIE pEe3yJbTaTbl OCBOCHHS MNpeaMera «XUMHUS» OTpPaKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIBHOM M MPAKTUYECKOW JAESATEIbHOCTH
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00sS3aHHOCTEI,
YBa)KEHHUS K 3aKOHY U IPABOIOPSAIKY;

IOPEICTaBICHUS O COLMAJBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M IO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHKY W
apryMEHTHI IPYTUX IPU aHATHU3E PA3INYHBIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECAUIO
OTE€YECTBECHHON XMMMHHU,

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJbTaT
JUINTEIbHBIX  HAOMIONEHUH, KPONOTIUBBIX  HKCHEPHUMEHTANbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U NPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM W MOCIEIYIOUIEM
aHam3e MHPOPMAIMH O MEPEAOBHIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJICHUE M IIOCTYIIKM CBOUX TOBApHULICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOirofeHusT TMpaBWil OE30MacHOTO OOpalleHUs] C BeUIECTBAaMH B OBITY,
IIOBCEJHEBHOM )KM3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHMMAaHUS LEHHOCTUM NPABWI WHIMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJEI0BaTENbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHMsI MPEIMETHBIX 3HAaHUI MO0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpasoBanwmsi, Oymymield mpodeccud W peaau3alnud COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

HKOJIOTUYECKU 1I€IeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU Cpebl;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HEMPUATHS  JIEWCTBUM, NPHUHOCAILIMX BpeJ OKpYKarolleu
NPUPOAHON cpefie, YMEHHsSI NMPOTHO3UPOBAaTh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANTPUHUMAEMBIX JEHCTBUN U MIPEeAOTBpallaTh UX;

HAJIUYUS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIbTYpHI,
OTIbITa JESTEIIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS UMHU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMAJIBLHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPHUPOJBI U YEOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHUHM Uil  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHUCTHMYECKOW HANpaBICHHOCTH W BaXKHOM poJd B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOoOieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IHUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEYEHHH YCIOBUMN
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHOM JKHU3HM KaKIOrO 4YieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHHUS, HCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH



noJly4aeMble 3HaHUS JJI aHaJdu3a U OOBSCHEHHUS SBJICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJNbl0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
penieHus: npooJieM B pealibHbIX KU3HEHHBIX CUTYalLIUX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENIbCKOU IEATeTbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYeHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3liMyHbIX cepax MpopecCuoHaIbHON
NEeSATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHs Ha
YPOBHE CpeHero o0miero 06pa3oBaHus BKIOYALOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHaAyYHbIe MOHSITHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOM KapTHUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYyTHUE);

yHHUBEpCajabHble yueOHbIC NEeUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
T'PAaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00y4arONXCs;
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbLHBIMU yueOHbIMH NMOo3HABATEeJIbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeCTBUSI:

CaMOCTOSATENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEIATh LENN JAESATEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUsI OTIASIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBaHUSI M KPUTEPUU JJI KJIAcCU(PUKAIIMKU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJ) »JJIeMEeHTa, XuMmudeckas ¢GopMylia, ypaBHEHHUE XUMHUYECKOM
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJISl BBISIBICHUS! XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEUIECTB U XUMHUUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

dbopMyIMpOBaTh MENN U 33/1a91 UCCIIEAOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHBIE BOMPOCHl B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEJCHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
000011IeHUs U BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIE0BAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O IPOJIEITAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3aJay, MNPUMEHEHUIO pPa3IuYHbIX
METOJ0B MMO3HAHMUSL.

3) padoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
MONyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMS, CIPAaBOYHBIC TOCOOUS,
pecypcel MIHTepHeTa), aHaIM3upoBaTh MHGOPMAIIUIO Pa3IUYHBIX BUIO0B U (HOpM
MpECTaBIICHHUS, KPUTHYECKHU OIICHUBATH eé JOCTOBEPHOCTh 51
HEMPOTUBOPEUYUBOCTD;



dbopMyIUpOBaTh 3aMpOChl U MPUMEHATHh PAa3TMYHBIE METOJBI NP MOUCKE U
oTbope wuHbOpMalMK, HEOOXOIUMOW I BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeeNEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (OpPMY  TIPEICTABICHUS
uHopMaru (cxemsl, rpadUKu, AUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCY>KJAae€MOW TEMbI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEIJIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4H;

BBICTYIIaTh C TMPE3CHTAllMed PEe3yJbTaTOB IMO3HABATEIHHOW JIEATEIHHOCTH,
MOJTy4YE€HHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOJTHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOoThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaan3alui y4eOHOTrO MpoeKTa U (pOpPMyITHpPOBATH BHIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HCCICIOBAHMA MyTEM COTJIACOBAHMS TMO3UIMI B
x0J1e 00Cy)IeHUS 1 OOMEHAa MHECHUSMH.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITEIIbHOCTh, OMpeAeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii ajiropuT™M JCHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATEeNbCKUX 3ajad, BbIOMpaTh Haumbosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM MONY4YeHHS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHalIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHUS Kypca «OpraHuueckas XUMHUI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU



npupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKHUH BJIEMEHT, aTOM, DJJIEKTpOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISAPHBIM O00BEM, YITIEPOMHBIN CKeJeT, (YHKIMOHAIBbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN PSl, TOMOJIOTH, YTIIEBOAOPO/IbI,
KHCJIOPOJ, MU a30TCOAEpkKAUME COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU S3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluue B OCHOBE NOHUMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BaXKHEWUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COECAUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OPTaHWYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUuN (YriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpKalllue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiatype (IUPAC), a Taxke NPUBOJIUTH TPUBHAIBHBIC
Ha3BaHMS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOb, TIHIEPUH, (eHon, (HOopManbAeTH I, aleTalbIeTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, HeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHMYECKUX COEAMHEHUX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TIOJIOKEHUS TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMHIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmIepuH, (EHoJ, aleTanbJeTh]l, MypaBbUHAsT U YKCyCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAs KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHil ¢
UCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
Ceipbst  (HedTh, TPHUPOIHBIM Ta3, VYrojib), CHOCOOBI WX TNEPepadOTKu U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MIEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WMJIM IMPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3yUYEHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MepeHue, SJKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalldsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIO M J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEII[ECTBAMHA B COOTBETCTBHH C MHCTPYKIUSIMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBINOIHATH XUMHUYECKUU
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHMUYECKUX BEIECTB MPU HArpeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKUUU OPraHUYeCKHX
BEIIECTB, JCHATypalusi OCIKOB NMpPU HArpEeBaHWM, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpalieHun ¢
BEIIECTBAMH M J1AOOPATOPHBIM O0OPYJIOBAaHUEM, NIPEACTABISATH PE3YIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (OopMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpPEACTBAa MacCOBOM
uHpopmaru, UHTepHeT U Ipyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca mokazatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObI
YMEHBIICHUSI W MPEJOTBpPALIEHUS HX BPEIHOrO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKA;

JIs O0y4YaroUUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMUX OOYYaloIIUXCSA: YMEHHUE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoAsl, B (POPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUA SJIEMEHT, aToM, H30ToMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHMS, XMMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TANBl XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUMANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHAYECKOM peakii, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOW AUMCCOUMALNM, Nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHWS NPUYMHHOCTH H
CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH, (haKTOJIOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIILHOCTH YEIIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJb30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyJl  BEIIECTB W ypPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucteMatuyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEUIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHak, TraméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OIpPENETSATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUecKasi, BOAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHas, MOJEKYJSpHasi,
WOHHAs, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPTaHUYECKHUX
COCJIMHCHM;

c(hOpMUPOBAHHOCTH YMEHHUI YCTaHAaBJINBATh MIPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KHUCTIOTHI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuogoB Ilepuoandeckoil cucTEMbI
xumudeckux 3nmeMmentoB JI. M. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHECHHM
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XuMU4YeCcKux 3yemMeHToB /I, U.
Menpeneesna;

chOpPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILLECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKHUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTaBYy pPEArMpYIOIIMX BELIECTB, TEIMIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIE YPABHEHHs PEaKUil MIOHHOTO OOMEHa, YIYUTHIBAS
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUN TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3IMYHBIX HEOPTraHWYECKUX BEILIECTB, pPaclO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh YMEHHH  paCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOrO OaslaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIMWX HAYYHBIX TPUHIMIAX H
HKOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XMMHUYECKUX PEaKIUSIX, MAacChl BEIIECTBA WIK 00bEMA ra30oB MO0 W3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe NpaBuiIa OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATb U  BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHUIA BOAOPOAA B MPUCYTCTBUM KaTalaW3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE peaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIlIEHHE SKCIEPUMEHTAIbHBIX 3a7ad 10
TeMaMm «Metaiel» U «Hemeramibl») B COOTBETCTBHHM C NpPAaBUJIAMH TEXHUKH
Oe3o0macHOCTH TIpHU OOpAaIllEHUH C BEIECTBAMH U J1a0OpAaTOPHBIM 000pPYA0BAHUEM,
NPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOPMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
KOMMYHUKaru, IHTepHeT u ApyTHX);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONaCHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBUICHHUS U
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUI;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpaiins aisg 3anmucu XuMHYeCKUuX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE

padoTsI padoThI
pecypcsl

Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XUMUM

1.1

IIpeameT opranu4ecKko XUMuu: e€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MTOJIy4YEHUHU HOBBIX BEILIECTB U MATEPUAJIOB.
Teopust CTpoeHUsT OPraHUYECKUX
coenunennit A. M. byrieposa, eé
OCHOBHBIE MTONIOXKeHUA. CTPYKTypHBIE
(bopMyIbl OpPraHuYeCcKUX BEIECTB.
I'omonorus, nsomepus. XuMudeckas CBs3b
B OpPraHUYECKUX COECIUHEHUSX —
OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o ki1accupuKauu
opraHu4eckux Beniects. Homenkinarypa
OPraHUYEeCKUX COCTUHEHUMN
(cucremaTuyeckasi) ¥ TpUBUAIbHBIC
Ha3BaHUS BAXKHEHIIUX MIPEACTABUTEIICH
KJIACCOB OPraHWYECKHUX BEILECTB.

DKCIepUMEHTAJIBHBIE METO/IbI
M3YYEHHUsI BELIECTB U UX IPEBPAICHUN:
O3HAaKOMJIEHHE C 00pa3liaMy OpraHUueCcKUX
BEILIECTB U MaTepuajIaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHUUECKUX
BEIIIECTB, HAOJIIOJICHUE U ONTUCAHNE




ACMOHCTPAIMOHHBIX OIIBITOB ITO
MIPEBPAICHUIO OPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAaHUE U
TOpPEHHUE).

Hroro no pazgeny

Pa3nen 2. YraeBonopoabt

2.1

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTHYECKHUU pAlx. MeTaH u 3TaH —
IIPOCTEHIINE MTPEICTABUTENN ATKAHOB:
¢buznyeckrue 1 XUMHUYECKHE CBOMCTBA
(peakiuu 3aMeNIeHHs ¥ TOPECHHS),
HaXO0XJECHHUE B IPUPOJIE, IOTYUEHHUE U
IIPUMEHEHHE. DKCIIEPUMEHTAIIBHBIE METO b
M3YYEHHUSI BELIECTB U UX MPEBPAIICHUN:
MOJIETTMPOBAHUE MOJIEKYJI YTIEBOJOPOIOB U
raJIOr€HONPON3BOHBIX.

2.2

AJIKEHBI: COCTaB M CTPOCHHE,
TOMOJIOTHYECKHUH PsAll. DTHIIEH U IPOMHIICH
— MpOCTEUIINE MPEACTABUTEIN AIIKEHOB:
¢du3nyuecKre U XUMUYECKUE CBOKWCTBA
(peakiuu THAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALIUN, OKUCIICHUS
Y TIOJIMMEPU3aIUN ), OJyYeHUe U
MIPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u
MeTunoyTaaueH-1,3: cTpoeHne, BaKHEHIINe
XUMHUYECKHUE CBOMCTBA (peaKius
nonumepuszauun). [lonyuenue




CUHTETHYECKOTO KayuyyKa U pE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI PAll. ALIETHICH
— IIPOCTEUIINN MTPEACTABUTEND AJIKUHOB!
COCTaB, CTPOCHUE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (peaKkiuu
TUAPUPOBAHUS, TAIIOT€HUPOBAHNUS,
rUipaTaliy, TOPEHUs] ), IOTyUYEHUE U
IIPUMEHEHHE.

DKCIepUMEHTAIbHBIE METOIBI
M3y4YEHUs BEIECTB U UX NMPEBPALLCHUN:
MIPOBE/ICHUE NPAKTHYECKON PaOOTHI:
MI0JIy4YEHHUE ITUIIEHA U U3YYEHUE €TI0
cBoiicTB. O3HaKOMJICHHE C 0Opa3IaMu
IIJJACTMACC, KAYYYKOB M PE3UHBI.
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Apenbl. ben3on: coctaB, CTpoeHue,
¢buznyeckrue 1 XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHupoOBaHUs U
HUTPOBAHU ), TOJy4YCHHE U TIPUMEHEHUE.
Tonyon: cocmas, cmpoenue, gusuueckue u
Xumudeckue ceoucmea (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL),
noaydenue u npumerenue. TOKCUIHOCTb
apeHOoB. [ eHeTnueckast CBsI3b MEXIY
YTIEBOAOPOAAMHU, TPUHAICKAIIIMMH K
Pa3IMYHbIM KJ1accaM.

IIpupoaHbIE ICTOYHUKHU
yriieBoopoaoB. [Ipuponnsiii ra3 u
nonyTHble HedTsaHBIC Ta3bl. HedTh u eé
npoucxoxacHue. CrocoOsl mepepadboTKu
He(TH: IEPEroHKa, KPEKUHT (TEPMUYECKUH,




KaTaJIUTHYECKUi ), muposn3. [IpoayKTsl
nepepaboTKku HEPTH, NX TPUMEHEHUE B
MIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIIH
YroJib ¥ IPOJYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METO/IbI
M3YYEHHUSI BELIECTB U UX MPEBPAIICHUN:
kosutekuuu «Hedtb» u «Yronby,
MOJEJIUPOBAHNE MOJIEKYJT YTIIEBOAOPOIOB U
raJioreHOMPOU3BOIHBIX.

PacuérHble 3amaun.

Boruncnenus no ypaBHEHUIO
XUMHUYECKOHN peakunu (Macchl, 00bEéMa,
KOJIMYECTBA UCXOJTHOTO BEUIECTBA MUIIU
MPOJYKTa Peakiuu MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX
BEILIECTB UM MIPOYKTOB PEAKIIUH).

[IpupoaHbie ICTOUYHUKHI
yriieBooponoB. [Ipuponnsiii ra3 u
nornyTHble HeTsHbIE ra3el. HeTh 1 eé
npoucxoxacHue. CrocoOsl mepepadboTKu
He(TH: meperoHka, KpeKUHT (TEPMHUYECKHUH,

24 . 3
KaTaJIUTHYECKUi), muposn3. [IpoayKTsl
nepepaboTKku HeTH, X TPUMEHEHUE B
MIPOMBIIIICHHOCTH U B ObITY. KaMeHHBII
YTOJIb U MIPOJYKTHI €r0 MepepaboTKy.
Uroro no pazgeny 13

Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst




3.1

[IpenenbHble OAHOATOMHBIE CHUPTHIL.
MeTtaHoa 1 3TaHOJ: CTpoeHHe, (pU3nUecKue
U XUMHYECKHE CBOMCTBa (peakuuu ¢
AKTUBHBIMU MeTaJuIaMH,
rajJjioreHOBOJIOPOJIaMHU, ropeHue),
npUMeHeHue. BoIopoaHble CBS3M MEXKAY
MOJIEKYJIaMH CIIUPTOB. [leiicTBHE MeTaHoa
Y 3TAHOJIa Ha OPTraHW3M YEJIOBEKa.

MHoroaromHsIe CIIUPTEL.
OTUIEHIJIMKOIb W TJIMLEPUH: CTPOCHHUE,
¢buznueckue W XUMHUYECKHE CBOWCTBA
(B3aumojiericTBHE co HICJIOYHBIMHU
MeTajulaMH, KaueCTBEHHas peaklus Ha
MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha

OpraHu3M YelioBeKa. [Tpumenenue
IVILEPUHA U ATUIICHTJIUKOJISL.

®enour: CTPOCHHUE MOJIEKYJIBI,
¢buznueckue W XUMHYECKHE CBOMWCTBA.
Toxkcu4HOCTH denouna. [Ipumenenue
denona.

YrneBoapl: cOCTaB, KiacCUpUKALUS
YTJIeBOJIOB (MOHO-, JTU- W TIOJHCAXapUIbI).
I'moko3a — mnpocredimmii  MOHOCaxapu:
0COOEHHOCTH CTPOCHUS MOJICKYJIBI,
¢usnueckue W XUMHYECKHE CBOMCTBA
(B3ammonetrictBre ¢ ruapokcuaoM meau(Il),
OKHCJICHHE aMMHUA4YHbIM PacTBOPOM OKCHJIa
cepebpa(l), BoccTaHOBIEHHE, OpOKEHUE
[NIIOKO3BI), HAaXOXACHHE B  MPUPOJE,
MpUMEHEHUE, ouonoruyeckas pOJIb.
®otocunTe3. Dpykro3za Kak  HU30MEP




T'JTFOKO3EI.

3.2

Anbaeruabl u KemoHul.
dopmanbaerua, aueTalblIerul: CTPOCHHUE,
¢buznueckue W XUMHUYECKHE CBOWCTBA
(peakuu OKHUCIEHUSI W BOCCTaHOBJICHUS,
KaueCTBEHHbIC pEaKIMH), IMOJIyYeHUe U
MIPUMEHEHHUE.

OAHOOCHOBHBIE npeneiabHbIe
KapOOHOBBbIE KHCIOTHl. MypaBbUHas H
YKCYCHasl KUCJIOTBI: CTpOCHHE, (pr3ndeckue
U XMMHUYECKHE CBOWCTBA (CBOWCTBA, 00IIHe
TUISt KJjlacca KHCIIOT, peakuus
aTepudUKaIim), TOTy4YeHUE U IPUMEHEHHUE.
CreapuHoBasgs M OJIEMHOBAsE KHUCJIOTHI Kak
MPEICTAaBUTENIM  BBICIIUX  KapOOHOBBIX
KHCIOT. Mbplla Kak  COJM  BBICIIHX
KapOOHOBBIX  KHCJIOT, HUX  MOIOIIee
JIICUCTBUE.

CrnoxHbie 3GUpBHl KaK MPOU3BOJHBIC
KapOOHOBBIX KHCIIOT. ['MAPONIN3 CIIOXKHBIX
a¢pupoB.  Kupsel. T'mapoaus  KHUPOB.
IIpumenenue xupoB. buosornueckas poib
KHUPOB.
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Kpaxman u  nmemmonosa  Kak
IPUPOJHBIE HOJIMMEPBI. Crpoenue
KpaxMana M Lemnonao3sl. dusnueckue u
XUMUYECKHE CBOICTBa Kpaxmaia
(rugponu3, KayecTBEHHAs  peakuus ¢
HOJIOM).




DKCnepuMeHTaIbHbIE METO/IbI
W3YYEHUsI BEIIECTB W HUX IPEBpAIICHUNA:
MpoBeJieHHe, HAOJIIOAeHUEe U ONHCAaHHE
JEMOHCTPALIMOHHBIX ~ OIBITOB:  TOpPEHUE

CIIUPTOB, Ka4C€CTBCHHBIC pcaknuuu
OJTHOATOMHBIX CIIHPTOB (oxucieHue
ATaHOJIa OKCHJIOM meau(1l)),

MHOTOQTOMHBIX CIIHPTOB (B3aMMOJICHCTBUE
mmnepuda ¢ rugpokcugom  meau(Il)),
anpIeruioB  (OKUCIIEHHE  aMMHUAYHBIM
pacTBOpOM OKCHJA cepeopa(l) "
runpokcunom wmeau(Il), B3aumopeiicTBue
Kpaxmajla C  HOJIOM),  IPOBEACHUE
MPaKTHYECKOM PabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérneie 3amayn.

Breruncnenus 1o YpaBHEHUIO
XUMUYECKOH peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM
MPOAYKTa pPEeaky MO0 HM3BECTHBIM Macce,
00BEMY, KOTUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH).

Hroro no paspeny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHus
A3oTrcoaepxalue OpraHUY€eCcKHe
COCIUHEHHSA. Amunvi: memuiamun u
4.1 AHUTIUH. 3

AMUHOKHUCIOTEl Kak aMdoTepHbIe
opraHuyeckue coenuHeHus. Ouznyeckue u




XUMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha

puMepe TIIMIMHA). bronoruueckoe
3HAYEHUE AMUHOKHUCIOT. [lenTuaer.

benku Kak [PUPOIHBIE
BBICOKOMOJIEKYJIIPHBIE COCIMHECHUS.

[lepBuuHas, BTOpUYHAs W  TPETUYHAS
CTpYKTypa OenKoB. XHMMHYECKHE CBOWMCTBA
OCIIKOB: TUIPOITU3, JIeHATypaIus,
KaueCTBEHHBIC PEAKIHU Ha OCIIKH.

DKCIepUMEHTATbHBIC METObI
W3YYCHHsI BCIIECTB W WX INPEBPAIICHHA:
HaOII0IcHUE u OIICAaHUE
JICMOHCTPAIIMOHHBIX OIBITOB: JEHATYPAIHSI
OCJIKOB MPU HArPEBaHHH, [IBETHBIC PEaKIIUN
OCIIKOB.

Uroro no pazgeny

Pasznea S. BoicokoMosieKkyJIsIpHbIE COeINHEHUS

5.1

OcHoBHbIE TTOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI:
MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
CTENEHb MoJIMMEepU3aIuu, cpeaHsis
MoJieKyJisipHas Macca. OCHOBHBIE METOJbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEOIUHEHUN  —  mojauMmepus3anus U
MOJIMKOHICHCAIHS.

DKCnepuMEHTaIbHbIE METO/IbI
W3YYEHUs] BEIIECTB W HUX IPEBpAIICHUA:
O3HaKOMIIEHHE C 0o0paslamMu NMPUPOIHBIX U
HUCKYCCTBEHHBIX  BOJIOKOH,  ILJIACTMAcCC,




Kay4yKOB.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KITIACC

Ne i/

HaumeHoBaHme pa3ieioB U TeM
NPOrpaMMmblI

KoaunuecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paszgea 1. Teopernyeckue 0CHOBbI XUMUM

1.1

XuMHuecKui aneMenT. AToM. Sapo aroma,
M30TONBI. DJIEKTPOHHAS 000JI0UKa.
DHepreTU4YecKue ypoBHHU, MOAYPOBHHU.
ATOMHBIE OpOUTANH, S-, P-, d- ITIEMEHTHI.
Oco0eHHOCTH pacTpeeNieHuUs YISKTPOHOB
0 OPOUTAISIM B aTOMaX AJIEMEHTOB TMEPBBIX
YETBIPEX MEPUOJOB. DINEKTPOHHAS
KOH(HTyparus aTOMOB.

[lepuoanueckuii 3aKOH U
[Tepumonnueckas cucTeMa XMMHYECKUX
anemenTtoB J[. 1. MenaeneeBa. CBs3b
nepuoanyeckoro 3akona u Ilepuoanueckon
CHCTEMBI XUMHYECKHX 31eMeHTOB /J[. 1.
MeHnneneeBa ¢ COBpEMEHHOUN TeOpHUeH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB
1 00pa3yeMbIX UMHU TMPOCTHIX U CIOXKHBIX
BEIIIECTB T10 TPyMIaM U eproaM. 3Ha4CHUE
NEePUOINYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

1.2

Crpoenue BemiecTBa. XuMHUuecKast
CBSI3b. BUIILI XUMHYECKOU CBA3U
(KoBaJIeHTHAsI HETIOJISIPHAS U TIOJISIpHAs,
MOHHAasl, MeTaJTnueckasi). MexaHu3mbl
00pa3oBaHMs KOBAJIEHTHOW XUMHYECKON




CBsi3H (OOMEHHBIN U TOHOPHO-
aKIenTopHbIi). BogopoaHas cBs3b.
BasieHTHOCTB. DIIEKTPOOTPULIATEHHOCTb.
Crenens okucieHus. MIoHbI: KAaTHOHBI U
AQHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. UMb
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJUIOUHBIE PACTBOPBI.
MaccoBas 10715 BelllecTBa B pacTBOpeE.

Knaccudukanus HeopraHu4ecKux
coenquHeHuil. HoMenknatypa
HEOpraHWYEeCKUX BellecTB. ['eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEILECTB,
MPUHAUISKAITUX K PA3TUUYHBIM KJIACCaM.

1.3

Xumnueckas peakius. Kiaccuduxarms
XMMHYECKHUX PEaKIMii B HEOPTaHUYECKOU 1
OpraHMYECKON XUMHUHU. 3aKOH COXPaHEHHUS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U
MpEeBpAICHUS YPHEPTUU TTPU XUMUUYECKHUX
peakuusx.

CkopocThb peakuuu, €€ 3aBUCUMOCTh
OT pa3nuuHbIX (pakTopoB. OOpaTuMbIe
peakuu. XuMHU4YECKOE PAaBHOBECHE.
@DakTOpHbI, BIUSIONIUE HA COCTOSHUE
XuMuyeckoro pasHosecus. [Ipunnun Jle
[Tarensbe.

DNEKTPOIUTHYECKAsT JUCCOLUALUS.
CuiibHBIC U cabblie 251eKTpoauThl. Cpena




BOJHBIX PACTBOPOB BEILIECTB: KUCTAs,
HEUTpaJIbHAs, IEJIOYHAS.

OKI/ICHI/ITGHLHO-BOCCTaHOBI/ITeHLHBIe
peaKkmuu.

Uroro no pazgeny

13

Pa3nes 2. Heoprannueckasi XuMust

2.1

Metamnsl. ITonoxxeHne MeTaIoOB B
[Tepuoanueckoii cucteMe XUMHUECKUX
snemeHToB JI. 1. MenaeneeBa. OcobeHHOCTH
CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB. O6mue pu3ndecKue CBOMCTBa
MeTauioB. CIIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUH P HAIPSIKEHU I
METaJIIOB.

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATpHUH, Kaaui, Kaablui,
MarHui, aIlOMUHUHI, IIMHK, XPOM, KEJIE30,
Me€Jlb) U UX COCIUHECHUH.

OO6mme cnocoObI MOTYYEHUS
MeTaiioB. [IpuMeHeHre MeTaioB B ObITY U
TEXHHKE.

DKCNepUMEHTaIbHbIE METO/IbI
W3Y4YCHUS BEIIECTB U UX TPEBPAIICHUN:
U3Yy4YEHUE KOJUIEKIUU «MeTallIbl U CILIABhI»,
00pa3IoB HEMETAIIOB, PEIICHNE
IKCIIEPUMEHTABHBIX 3a/1a4, HAOTIOACHUE U
OTHMCaHUe JEMOHCTPAIIMOHHBIX U
71a060PaTOPHBIX OTBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATFOMUHHUS C paCTBOpaMH
KHCJIOT U 111EeJI0UEH, KaueCTBEHHbIE PEAKIINU
Ha KaTHOHBI METAJIOB).

PacuérHrie 3amaun.




Pacuérsl Macchl BelecTBa mim 00bEMa
ra30B 110 U3BECTHOMY KOJIMYECTBY BEI[ECTBA,
Macce Wik 00bEMY OJHOTO U3 YYaCTBYIOIINX
B PEaKIIMU BEIIECTB, PacYEThI MacChl
(0O6béMa, KoMMYecTBa BEIIECTBA) IPOLYKTOB
peaKIuy, eCIIM OTHO U3 BEUIECTB UMEET
PUMECH.

2.2

HemeTtamns

Hewmeramisl. [lonoxxeHue HeMeTaIOB
B [leproanueckoi cucrteMe XMuMUYECKUX
snemeHnToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
®u3nyYecKre CBOMCTBA HEMETAILIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpe
KHCJIOPO/JIa, Cephl, pocdopa u yriaepoaa).

XUMHUYECKUE CBONCTBA BAXKHEHIITUX
HEMETAJJIOB (TaJloreHOB, Cepbl, a30Ta,
docdopa, yraepoaa v KpeMHUS) U UX
CcOoeTMHEHUH (OKCHJIOB,
KHCJIOPOJICOACPHKAIINX KUCIOT, BOAOPOIHBIX
COCTMHCHUH ).

[IpuMeHeHre Ba)KHEMIIMX HEMETAJIOB
U UX COCTUHEHUMN.

23

CBA3b HEOPraHUYECKUX U
OpraHMYECKUX BEIIeCTB. Heopzanuueckue u
opeaHudeckue kuciomsl. Heopeanuueckue u
opeanuyeckue 0CHO8aHus. Amgpomephule
HeopeaHuyecKue U opeanuyecKue
coedunenus. I enemuueckas cé:a3v
HeOp2aHUYecKUx U Op2aHuyecKux 6eujecms.

Uroro no pazgeny

17




Pa3zgen 3. XuMus u ';KU3HL

3.1

Ponp xuMuu B 00ecrieueHUU
AKOJIOTMYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTHUH METUITNHEI.
[TonsATHE O HAYYHBIX METOJAaX TO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKIUM.

[IpencraBnenus 06 oOMMX HAYYHBIX
MPUHIMIAX TPOMBIILICHHOTO TOJTYyYEHHUS
Ba)XKHCHIIINX BEIICCTB.

UYenoBek B MUPE BEIIECTB U
MaTepHaliOB: BaXKHEHIIINE CTPOUTEIbHBIC
MaTepUalibl, KOHCTPYKIIMOHHbIE MATEPHUAIIBI,
KpackKH, CTEKJIO, KepaMuKa, MaTepuabl s
3JIEKTPOHUKH, HAHOMATEPHUAJIbI,
OpraHWYECKHEe U MUHEPaTbHbIC YIOOPCHHUS.

XUMUA U 3J0pOBbE YEJIOBEKA: MPpaBUiia
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOr0 UCTIOIb30BAHMS
IpernapaToB OBITOBOM XUMUU B
IIOBCEIHEBHOM KU3HU.

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Kosaun4vecTBo 4acoB Jara DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Koutpoabubie IIpakTuyeckue u3yuenus o0pasoBaTejbHbIe
padoThbI padoTsI pecypchl
[Ipenmer opraHn4eckoi XUMHUM: €€ bu6muoteka [JOK
BO3HUKHOBEHHE, PA3BUTHUE U https://m.edsoo.ru/7f41837¢c
3HAUEHUE B MOJIYYEHUH HOBBIX
BeliecTB 1 Marepuanon. J1O: 1 2.09
03HAaKOMJICHHE ¢ 00pa3IiamMu
OpTraHWYECKUX BELIECTB U
MaTepualaMHu Ha UX OCHOBE.
Teopus cTpoeHUsI OPraHUYECKUX bubmuoteka [JOK
coenqunenuit A. M. bytneposa, eé https://m.edsoo.ru/7f41837¢c

OCHOBHbI€ nosoxeHusi. CTpyKTypHbIE
(opMyIbI OpraHMYECKUX BEIIECTB.
I'omonorus, nzomepust. Xumudeckas 1 9.09
CBSI3b B OPTaHUYECKUX COETUHEHUAX
— OJMHApHBIE U KpaTHbIE cBs3U. JO:
MOJIEJIMPOBAaHUE MOJIEKYJI
OpPraHMYECKUX BEILECTB.

[IpencraBnenue o knaccudukanuu bu6muoteka [JOK
OpPraHUYECKUX BEILECTB. https://m.edsoo.ru/7f41837¢
Howmenknatypa oprannueckux

COCIMHEHUH (CHCTeMaTniecKas) u 1 16.09

TpI/IBI/IaJIBHI:Ie Ha3BaHUA Ba)KHGI\/'IIJ_II/IX
MPEACTABUTENEN KIIACCOB
OPraHUYECKUX BEIIECTB.




AJKaHBI: COCTaB U CTPOCHHUE,
romognoruueckuit psna.J10:
MOJICJIMPOBAHUE MOJIEKYJI
YIJIEBOIOPOAOB U
raJIoreHONPOU3BOIHBIX.

23.09

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

MeraH 1 3TaH — NpoCTeNIINe
IIPEJICTAaBUTENIN AJTKAHOB:
(du3nyecknue 1 XMMUYECKHE CBOMCTBA
(peakiuy 3aMenIeHus ¥ TOPESHHUS ),
HaXO0XJIEHUE B IPUPOJIE, TOTYyUEHHE
u npumenenue. J1O: nabmoaeHue u
OINUCaHKE JEMOHCTPALIMOHHBIX
OIIBITOB 110 MPEBPALEHUIO
OpPraHUYECKUX BELIECTB IPU
HarpeBaHuu (IJaBJICHUE,
00yTJIMBaHUE U TOPEHUE).

30.09

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

AJNIKeHBI: COCTaB U  CTPOEHHE,
TOMOJIOTHYECKUM PsA.

1.10

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

OTWIEH W OPONUWIEH — MpOCTeHIme
nmpeaACTaBUTCIIN AJIKCHOB:
¢u3nueckne 1 XUMHYECKUE CBOICTBA
(peakiuun THAPUPOBAHUS,
raJIoreHUPOBaHMUSI, rUpaTalui,
OKHCJICHUA )41 HOHI/IMepI/IBaI_[I/II/I),
MOJIyYEHHE U IPUMEHEHHE.

7.10

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

[Ipaxtuueckas padora Ne 1.
«HonyquHe OTUWJICHA U U3YYCHUC
€ro CBOMCTB»

14.10

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢




AJKaIMeHbI: Oyranuen-1,3 u
MeTuinoyraaueH-1,3: CTpOCHHUE,
BAKHEWIINE XHMHYECKHE CBOMCTBA
(peakuus MOJIMMEpHU3aIUn ).
[TonmydyeHue CHHTETUYECKOTO KaydyKa
u pesunsl. JO: o3HaKOMIIEHHE C
oOpasmamMu TuIacTMacc, KaydyKoB H
PE3UHBI.

21.10

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

10

AJKHMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUN P
AneruieH — npocTeimmi
IIPEICTaBUTEIND AJIKUHOB.

5.11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

11

Brrurcienus mo ypaBHEHHIO
XUMHYECKON peakiuu (Macchl,
00BEMa, KOJIMIECTBA HCXOIHOIO
BEIIECCTBA UJIN HpOI[YKTa peaKI_[I/II/I 110
W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BEILECTB WUJIU MIPOYKTOB PEAKIUN).

11.11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

12

ApeHbl: 6€H30JT U TOJTYOJI.
TOKCUYHOCTBH apEHOB

18.11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

13

['eHeTndeckas CBA3b yIieBOIOPOIOB,
MPUHAISKANTUX K PA3THIHBIM
KJIaccaM.

25.11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

14

[IpupoaHbIE HCTOYHUKHU
yrieBoaopoaoB. [Ipupoanslii ra3 u
nonyTHbIe HeTsaHBIC Ta3bl. HedTh 1
e€ mpoucxoxaenue. CrnocoObt
nepepaboTKU HEPTH: MEPErOHKa,

2.12

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢




KPEKHUHT (TepMHUYECKHIA,
KaTAJIMTUYECKHH ), THPOJIU3.

15

[IpoxykTel nepepaboTku HEPTH, UX
PUMEHEHNE B IPOMBIIIJICHHOCTH U B
ObITy. KaMEeHHBIN yTroJih ¥ TIPOTYKTHI
ero nepepaboTKu.

9.12

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

16

Kontponbnas padora Nel o pasznmeny
«YTIIEBOIOPOABI.

16.12

17

[IpenenbHble OAHOATOMHBIE CIIUPTHI.
MeTtaHoJ 1 3TaHOJI: CTPOCHHE,
buznyeckue 1 XuMUYeCcKre CBONCTBA
(peakuuu ¢ aKTUBHBIMH METaJlJIaMH,
rajioreHoBOJI0pOJiaMu, TOPEHUE),
npuMeHenue. BogpopoaHsie csizu
MEXly MOJIEKYJIaMU CIIUPTOB.
JlelicTBue METaHOJIa U 3TAHOJIA HA
opranusm uenoBeka. J10: ropenue
CIIUPTOB, KAUECTBEHHBIE PEaKLIUU
OJIHOATOMHBIX CIIUPTOB (OKHUCITICHHE
staHosa okcuaoM meau(Il)).

23.12

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

18

MHOroaTroMHbI€ CITUPTHI.
OTUIICHIJIMKOJb U TIIULEPHH:
cTpoeHue, pusndeckue u
XAMHYECKHUE CBOMCTBA
(B3auMoelicTBHE CO LIEIIOUHBIMU
METaJUIAMH, KaYeCTBEHHAsl PEaKLIHs
Ha MHOTOAQTOMHBIE CIIUPTHI).
JleficTBHe Ha OpPraHU3M 4eJIOBEKA.
[IprMmeHeHue rauuepuna u
sruneHraukos. J{O: kauecTBeHHbBIE

8.01

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




peaKI_[I/II/I MHOTI'OATOMHBIX CHI/IpTOB
(B3anMoIeiicTBHE TIIMIICPHHA C
ruapokcuaoM meau(Il).

19

DEHO: CTPOEHUE MOJIEKYJIbI,
(du3nUecKrue 1 XUMHUYECKHE CBOMCTBA.
TokcnunocTs penona. [Ipumenenue
deHona.

13.01

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

20

ATNbAETUIBI U KEMOHb.
dopmanbaerui, aueTaibIerul:
cTpoeHue, pusndeckue u
XUMHUYECKHE CBOICTBA (peaKiuu
OKHCJICHUS U BOCCTAaHOBJICHHUS,
KaueCTBEHHBIC PEAKIIHH ), TIOTyuYeHUE
u npumenenue. /|0: kayecTBeHHbIE
peakuuy anbIeruioB (OKUCICHHE
aMMHa4YHbIM PacCTBOPOM OKCHJIA
cepebpa(l) u runpoxcumpom meau(Il).

20.01

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

21

OnHOOCHOBHBIE TIPE/ICITBbHBIC
KapOOHOBBIE KUCIOTH. MypaBbHHAS
U YKCYCHAasi KUCJIOTBI: CTPOCHHE,
du3nyeckre 1 XUMHUYECKHE CBOICTBA
(cBoiicTBa, oOmIHE A1 Ki1acca
KUCJIOT, PeaKIus dTepru(HKaInn),
NOJy4EeHUE U TPUMEHEHHE.

27.01

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

22

[TpakTrueckast pabota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

3.02

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

23

CreapuHOBasI M OJICMHOBAS KUCIIOTHI
KaK MPEICTABUTEH BBICIITIX
KapOOHOBBIX KHCIIOT.

10.02

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




24

Mpr1a kak coJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE
JIEUCTBUE.

25.02

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

25

Crnoxxuble 3(pUpbl KaK IPON3BOIHBIC
KapOOHOBBIX KHCIOT. ['maponns
CJIO’KHBIX 3(pUPOB.

3.03

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

26

Kupsl. ['maponus Kupos.
[Ipumenenue xxupoB. buonoruueckas
pOJIb JKUPOB.

11.03

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

27

VYrneBoabl: cocTaB, KilacCUPpUKaLus
YTJI€BOJOB (MOHO-, IU- U
noaucaxapuabl). [ mroko3a —
MPOCTEUIIINIA MOHOCAXAPHU/T:
0COOEHHOCTH CTPOCHHS MOJIEKYJIbI,
buznyecKue 1 XUMUIECKIE CBONCTBA
(B3amMoeiicTBUE C THIPOKCUIOM
meu(Il), okucnenrne aMmMuadYHbBIM
pactBopom okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE
[JIFOKO3bI), HAX0XICHUE B IPUPOJIE,
pUMEHEeHHEe, OUOIOrHYecKas poJib.
®doTtocuHTe3. PPyKTO3a KAaK U30MEP
TJIFOKO3BI.

17.03

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

28

Kpaxman u niemnronosa kak
MpUPOAHBIE MOJUMEpPBL. CTpoeHUE
Kpaxmaja ¥ LeJITI0N03bI.
duznyeckre 1 XUMHYECKHE CBOMCTBA
Kpaxmaja (THIpOJIu3, KaueCTBeHHAs
peakmus ¢ nogom). J10:
KAueCTBEHHbIC PEaKLIUU

31.03

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




B3aUMOJICHCTBUE KpaxMala ¢ HOJAOM).

29

KontponsHnas padora Ne2 mo pazneny
«Kucnopoacoaepxaiine
OpPraHUYECKUE COCAUHEHUS»

7.04

30

A3oTCcoepKaIue OpranunIecKue
COEMHEHUS. AMUHBL: MEMULAMUH U
AHUIUH

14.04

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

31

AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
OPraHUYECKHUE COCTUHEHNS.
duznyeckre 1 XUMHYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha IpUMeEpE INIUILIHMHA).
Buonoruueckoe 3HaueHHUe
aMuHOKHUCIOT. Ilenrruast

21.04

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

32

benku KakK NIPUPOIHBIE
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHUSI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTpyKTypa OenkoB. XUMHYECKHE
CBOICTBa O€eJKOB: TUIPOJIN3,
JIeHaTypalus, KaueCTBEHHbIE
peakmuu Ha 6enku. JIO: neHatypanus
OeNKOB MpU HArpeBaHUU, LBETHHIC
peakuuu OEIKoB.

28.04

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

33

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN:
MOHOMED, IOJIUMEDP, CTPYKTYPHOE
3BEHO, CTEIICHb IIOJIUMEPU3ALINH,
CpeIHs MOJIEKYJIIpHAs Macca.
OcHOBHBIE METOBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCUHEHUN —
MOJIMMEPU3ALUS U ITOJIMKOHICHCALINSL.

5.05

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




JO: o3nakomiieHHE ¢ 00pazLaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJITaCTMAacc, KayuyKOB.

[IpomesxyTouHast arTecTanus:

but6mmoreka [IOK

34 KOMILJIEKC 3aTaHUNI 1 12.05 https://m.edsoo.ru/7f41837¢
CTaHJAPTU3UPOBAHHOU (POPMBI.
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTposbHbie

Bcero
padoTsI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUM 371eMeHT. ATOM. Spo
aToOMa, U30TOIIbl. DJIEKTPOHHAs
00o0J0uyKa. DHEPreTHUECKUe YPOBHH,
MOAYpPOBHU. ATOMHBIC OpOUTaNH, S-, pP-,
d- snemeHThl. OcoOEHHOCTH
pacrpezesieHust JeKTPOHOB 110
Op6I/ITaHSIM B aToOMax 3JICMCHTOB
MEPBBIX YETHIPEX TIEPHOIOB.
DneKTpoHHass KOH(PUTypaIus aTOMOB.

2.09

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

[lepuoanueckuii 3aKOH U
[Teprnonnueckas cucTeMa XMMHUYECKUX
anemeHnToB M. Y. Menaeneena. CBs3b
MEepPUOINYECKOr0 3aKOHA U
[Tepuoanueckoif cuCTEMbl XUMUYECKUX
anemenToB JI. Y. MenaeneeBa ¢
COBPEMEHHOM TEOPUEN CTPOECHUS
atoMoB. JIO: nemoHcTpanus TalIuIl
«Ileproauyeckas cucreMa XUMHYECKUX
anemeHToB 1. Y. MenaeneeBay.

9.09

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pazyeMbIX
MU TPOCTHIX U CIOMXHBIX BEIIECTB MO
rpynnam U nepuojam. 3HaueHue
NepUOINYECKOTO 3aKOHA B Pa3BUTUHU

16.09

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢




HayKHU.

Crpoenue BemiecTBa. XuMHUuecKas
CBs13b. BUJIbI XUMHUUYECKOH CBSI3U
(KoBasIeHTHasl HEMOJSIPHAS U TOJIsIpHas,
MOHHAasI, MeTaJTnueckasi). MexaHnu3mbl
00pa3oBaHMs KOBAJIEHTHOW XUMHYECKON
CBsi3H (OOMEHHBIN U TOHOPHO-
aKmenTopHbIi). BogopoaHas cBs3b.
Tunel KPUCTANINYECKUX PEIIETOK.
3aBUCUMOCTbH CBOMCTBA BEIIECTB OT
THUIA KPUCTAIMYECKON PEIETKH.
BemectBa MosiekynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSHCTBA cocTaBa BemiecTBa. JO:
U3y4eHUE MOJIeNIel KPUCTATUTMYECKUX
pemETOK

23.09

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

BanenTHoCTb.
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
okucaeHus. IoHbl: KAaTHOHBI U AHUOHBI.

30.09

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

HOHSITI/Ie (6] I[I/ICHepCHBIX cucremMax.
VicTHHHBIE W KOJUIOMJIHBIC PaCTBOPBHI.
MaccoBast J10Jis BelIeCTBa B pacTBOpE.
PaC"IéTBI C MHMCIIOJIB30BAHHUECM IIOHATUSA
«MaccoBast 10JI BEIIECTBA.

1.10

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

Knaccugukanus HeopraHndeckux
coenuHeHuil. Homenknarypa
HEOPraHUYECKHUX BEILECTB.
['eHeTnyecKas CBSA3b HEOPraHMYECKUX
BEUICCTB, IPUHAMICKAIUX K
PAa3JIMIHBIM KJIaCCaM.

7.10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




Xumudeckas peaknus. Knaccudukanus
XUMHYECKUX PEAKIUN B
HEOPraHWYECKON M OpraHuYeCKOn
XUMHUHU. 3aKOH COXpaHCHUS MACChI
BEILIECTB, 3aKOH COXPaHEHUS U
MpPEBPAIICHUS YHEPTUHU TIPH
xuMHudeckux peaknusx. J10:
pasiiokKeHue nepoKcuaa BoJI0poaa B
MPUCYTCTBUU KaTalu3aTropa.
TepMoxuMHuuecKre pacy€Thl.

14.10

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

CkopocTh peakiuu, €€ 3aBUCUMOCTbh OT
pasnmuuHbiX  ¢akropoB. OOpartumbie
peakuuu. XHUMHYECKOE paBHOBECHE.
@akTophl, BIMSAIOLIME HA COCTOSHHUE
XuMU4eckoro pasHosecus. IIpunnun Jle
[Tarensbe.

21.10

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

10

[Ipaxtuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIUn.

5.11

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
CuibHBIE U CITA0bIE 3JICKTPOIHTHI.
Cpena BOTHBIX PaCTBOPOB BEIIECTB:
KHCTas, HeWTpaspHas, menoyHas. J1O:
OIIPEJIETICHUE CPEIbl PACTBOPOB
BEIIIECTB C MOMOIIBI0 YHUBEPCAIEHOTO
UHIUKaTopa. Peakiun noHHOTO OOMEHa.

11.11

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu.

18.11

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

13

KontponsHas padora Nel mo pazneny
((TGOpCTI/I‘-ICCKI/IC OCHOBBI XUMHUN

25.11




14

Mertamnsl. [TonoxxeHne MeTanaoB B
[leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. Meneneena.
Oco0eHHOCTH CTPOSHUS IIIEKTPOHHBIX
000J104eK aTOMOB MeTajuIoB. O0IHIe
(bu3nYecKue CBOMCTBAa METaJIOB.

2.12

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

15

CrmuiaBbl METaJIOB.
DNIEKTPOXUMHUYECKUH Pl HAIPSIKEHUI
MeTauioB. OOIIHME CIOCOOBI MOTYUYEHUS
MeTaiioB. [IpuMeHeHre MeTaioB B
ObITy 1 TexHuke. J10: u3ydenue
KOJUTEKIUU «MeTaibl U CIUIaBbD».

9.12

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

16

XUMHYECKHE CBOMCTBA BaXKHEHUIIINX
METAJJIOB HATPUM, KaJIMi, KAJIbIUH,
Maraui u ux coeauaenui. J10:
Ka4eCTBEHHBIC PEAKIIUM HA KATHOHBI
METAJLJIOB.

16.12

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
ux coeaunenuit. J1O: kauecTBEHHBIC
peaKI_[I/II/I Ha KaTUOHBI MCTAJIJIOB.

23.12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

18

XnMHUYecKre CBOMCTBA IIMHKA,
ATFOMMHUS, JKeJIe3a U UX COECTUHEHUI.
HO: B3aumoaencTBue THAPOKCHIA
ATIOMHUHHS C pACTBOPAMH KHUCIIOT U
IIeaouei.

8.01

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

19

[TpakTtuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe
«MeTtamasi»".

13.01

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

20

Hemeramnel. [lonoxxenne HeMeTaJIOB B
[leproanueckoil cucTeMe XUMUYECKUX

20.01

Bbubnmuoreka [IOK




anemeHToB /1. . Menaeneesa u
O0COOEHHOCTH CTPOCHHUS aTOMOB.

https://m.edsoo.ru/7f41837¢

21

®dur3nyecKne CBOMCTBA HEMETAIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpE
KHCJIOpOJIa, cepbl, hocdopa u
yraepona). JIO: uzydenne o6pas3ion
HEMETAJIJIOB.

27.01

Bbu6nmmnoreka [IOK
https://m.edsoo.ru/7f41837¢

22

XHUMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPBI
U UX COCTUHEHUM.

3.02

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

23

XuMUYeCcKue CBOKWCTBA a30Ta, (pocodpa
Y UX COEIUHEHHUI.

10.02

Bbubnunoreka [IOK
https://m.edsoo.ru/7f41837¢

24

XUMHYECKUE CBOWMCTBA yIJIEpO/a,
KPEMHHUS U UX COCAUHECHUM.

25.02

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

25

[IprMeHeHrne BaXHEUIIINX HEMETAJIIIOB
U UX coequHeHu. PacuéTrl Macchl
BEIIIECTBA WK 00BEMA ra30B 110
H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacuéTel Macchl (00BEMA, KOTMYECTBA
BEILIECTBA) IPOJIYKTOB PEaKLUH, €CITU
OJTHO W3 BEIIECTB UMEET MPUMECH.

3.03

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

26

O0001Ienre U cucTeEMaTH3allnsl 3HAHUI
o TeMme «HemeTramiel». Beraucienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI

11.03

27

[Ipakruueckas pabora Ne 3. «Perenue

17.03

Bubnmuoteka [IOK




BKCHepI/IMeHTaJILHBIX 3a4a4 110 TeMeE
"HemeTamis!"»

https://m.edsoo.ru/7f41837¢

KonTtponpsHas padora Ne2 o remam

28 31.03
«Merame» u «HemeTtamibny
Heoprannueckue u opranndeckue bubnnoreka HOK
29 kucnoTsl. Heopranuueckue u 7.04 https://m.edsoo.ru/7f41837¢
OpraHMYECKHe OCHOBaHUS
AMdoTepHbIe HEOPraHUYECKUE U bubnuorexa [JOK
30 OPTaHUYECKUE COCTMHEHMUS. 14.04 https://m.edsoo.ru/7f41837¢
['eHeTnyeckas CBsI3b HEOPraHUUECKUX U
OpPraHUYECKUX BEIIECTB
Poinb xuMuu B o0ecrieueHHn Bbubnmuoreka [IOK
AKOJIOTUYECKOM, SJHEPreTUIECKON 1 https://m.edsoo.ru/7f41837¢c
31 MUIIEBON O€30MacCHOCTH, Pa3BUTUHI 21.04
MeauiuHbl. [loHsTHE O HAyYHBIX
METO/IaX MO3HAHMS BEIIECTB U
XUMHYECKUX PEAKIUM.
[IpencraBnenus 06 oOMIMX HAYYHBIX bubmmoreka [IOK
32 IIPUHIUIIAX [IPOMBIIIEHHOTO 28.04 https://m.edsoo.ru/7f41837¢c
MOJTyYeHUS] BaXKHEUIIINX BEIECTB.
UYenosek B MUpeE BELIECTB U bubmmoreka [JOK
MaTepUaAJIOB: BaXKHEHUILINE https://m.edsoo.ru/7f41837¢c
CTPOUTEINIbHbIE MaTepHaJIbI,
KOHCTPYKIIMOHHBIE MaTepuabl, KPacKH,
33 CTEKJIO, KEpaMHUKa, MaTepuabl Ui 5.05

AIIEKTPOHUKH, HAHOMATEpUabl,
OpraHMYecKre U MUHEpaIbHbIE
ynoopenusi. XUMHsI U 310pOBbE
YeJIoBEKa: IIpaBUila UCIIOJIb30BaHUs




JIEKapCTBEHHBIX MPEMapaToB, MpaBUiIa
0€30I1acHOT0 MCITOJIb30BaHMUs
npenapaToB ObBITOBOM XUMHUU B
MMOBCEIHEBHOM KU3HU.

34 [TpoMeXyTOUHAs aTTECTAIUS: KOMIIIEKC . 12,05 bubnmorexa LIOK
3aJaHuil CTAHAAPTH3UPOBAHHON (HOPMBL. ' https://m.edsoo.m/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOIT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumusi, 10-11 xmace/ IN'adpuensa O.C., Octpoymos U.T'., Cnaakos C.A.,
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBeiienue»

* Xumus, 10-11 kimacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumws, 10 xknace "HacronpHas kaura mis yaurtens'. JIpoda.;

Oprannueckas XUMHusI B TeCTaX, 3a1a4dax, ynpaxkuenusx/ ['abpuensnO.C.,
Octpoymos N.I"., Octpoymona E.E, JIpoda

['oToBuMCS K EnnHOMY TOCYIapCTBEHHOMY SK3aMEHY/TUITBI XUMUYIECKIX 33]1a4:

Pycckoe ciioBo

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1.Enunas xomnexuus LIOP http://fcior.edu.ru/

2. Xumus ais BcexX: WUTFOCTPUPOBAHHBIE MaTEPUAIIbI 110 O0IIEH, OPraHUYECKOM
Y HEOPTaHUYECKOW XUMUU

http://school-sector.relarn.ru/nsm/

3. luctanumoHHble Kypcol ipu MI'Y 1151 HOArOTOBKH
abutypuenTtohttp://do.chem.msu.ru/rus/abitur/dl/



4. XuMus 11 BceX. DIIEKTPOHHbBIN Y4EOHUK
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html.
5.MnnrocTpupoBaHHbIE MaTEpHAIIBI TIO pa3aenam: oOlas, opraHu4eckas u
Heopranuyeckas xumusa. CripaBoyHuUK, TecTsl, BUIEO (1€MO).

6. Jlucranmonnoe ooyuyenue no xumuu http://chem.olymp.mioo.ru/ Caiir
XUMHUYECKOro (akynbrera MOCKOBCKOTO rOCYAapCTBEHHOTO YHUBEPCUTETA.
Cpenun maTepualioB caiiTa 0COOBIN HHTEPEC MPEICTABIISIOT Pa3IeIIbl:
KoHcynbranuu mo XumMuu i IIKOIHHUKOB; KoHCyIbTaIMu 11 yaurtenen
xumuu. Kpome Toro npeacTaBieHbl MaTepUalibl AJIs MOATOTOBKU K OJMMITUAIE 110
xuMuH. Mimerorcs Marepuabl Juisl HOJTOTOBKH K OCTYIUJIEHUIO B BY3bI.

7. Xumus. O0pa3zoBaTeabHbIN CalT JUIs KOJIBLHUKOB http://www.hemi.nsu.ru/
OdeHb XOPOILIUil CAUT MO0 XUMUH, C TOJAPOOHBIM U3JI0KEHUEM PA3IUYHBIX €€
pa3zaenoB. [loxe3eH He TOJIBKO I HIKOJIBHUKOB, HO U JJI CTYJICHTOB
(BO3MOXKHO, U 715 Tipernoaasareneil). Bee xoporio odopmiaeHo, MHOTO CCBIIOK.
Wnmroctpanuu, c10Bapb TEPMUHOB, 3a/1a4H, IEPHOIUIECKas cUCTEMa
Meunneneena u T.4. [locTOIHHO OOHOBJISIETCS.

8. Xumusi: nocobue a1t abutypueHtoB http://chemi.org.ru/ Matepuassi mo
OCHOBaM HEOpraHUYecKoi u oprannyeckor xumuu. CioBapb, Ouorpadus
YUEHBIX, KaTaJor MOJIE3HBIX CAUTOB U POPYM.

9. Pemy EI'D no xumuu;

10. Yuebusrit nopran "Hayka ans teds" .



KoHTpOo/IbHO-U3MepUTe/IbHbIE MATEPHAJIbI U KPUTEPUH OLlCHUBAHUS
I'pa¢uk npoBeieHUs] KOHTPOJIbHBIX H MPAKTHYECKHUX PadoT

10 kaacce
Nen/n Dopma KHUM, mema. Mama no Mama
naawny ¢axkmuueckan

1 ITpaktuueckas padota Ne 1. «IlonyueHnue sTuineHa M H3y4eHHUE €r0 CBOMCTBY 14.10
2 KonTtponsHas padora Nel mo pazneny «YTriieBOIOpOIBI». 16.12
3 ITpakTtruueckas padota Ne 2. «CBoiiCcTBa pacTBOpa YKCYCHOM KHUCTIOTBI» 3.02
4 KonTponpHas padora Ne2 mo pazueny «Kucnopoaconepskarire opraHuuaecKie 704

COETUHEHUSI
5 [TpomexyTouHast aTTecTanys: KOMIUIEKC 3aJaHUi CTAaHIapTU3UPOBAHHON (DOPMBI. 12.05
11 knace
Non/n Dopma KUM, mema. Jama no Jlama

naauy gaxkmuueckas

1 HpaKTI/IquISaﬁ pabota Ne 1. «BnusiHue pa3znuyHbiX (PakTOPOB HA CKOPOCTh 571

XUMHUYECKON PEAKIINI.
2 KontponsHas padora Nel no pazneny «TeopeTndeckie OCHOBbI XMMHUN 25.11
3 [Ipaktrueckas padota Ne 2. "Pemenne skciepuMeHTAIBHBIX 3a]1a4 110 TEME 13.01

«Metans»". '
4 [Tpaktruueckas padota Ne 3. «Pemenne sKkCiepUMEHTAIBHBIX 3a71a4 110 TEME 17.03

"Hemertanbl'"» )
5 KontponpsHas padora Ne2 o remam «Metamisl» u «Hemetamis 31.03
6 [TpomexyTouHas aTTecTanys: KOMIUICKC 33JaHUH CTaHAaPTU3UPOBAHHOM (DOPMBI. 12.01




OneHka NpeMEeTHBIX Pe3yIbTaTOB MPEJICTABISIET COOOM OIEHKY AOCTHXKEHHSI 00yJaloIUMCs IIIAHUPYEMBIX PE3YJIbTaTOB MO OTACIbHBIM
npeaMeTam.

dopMHUpOBaHUE OSTUX pPE3YJIbTATOB OOECHEeUrMBaeTCs 3a CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTeNIbHOTO Ipoliecca — YUeOHBIX
MIPEAMETOB.

1. OneHka yCTHOro 0TBETA.

OTmeTKa «5»:

- OTBET MOJIHBIN ¥ IPAaBUJIbHBIN HA OCHOBAaHUM U3YYEHHBIX TEOPHIl;

- MaTepual U3JI0KEeH B ONPEACICHHON TOTUYECKON MOCIEeI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOATEIJIbHBIH.

OTtBer «4»;

- OTBET MOJIHBIN ¥ MPaBUJIbHBIM HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

OTmeTKa «3»:

- OTBET MOJHBIN, HO IPU ATOM JOMYILIEHA CYIECTBEHHAs! OUIMOKA UM OTBET HETIOJIHBIN, HECBSI3HBII.

OTmeTKa «2»:

- IPH OTBETE OOHAPYKEHO HEMOHMMAaHHUE yJallluMCs OCHOBHOTO COJIEpKaHUsl y4eOHOTO MaTepuaa Ui J0MYIIeHbl CYIECTBEHHbIE
OIIMOKH, KOTOPBIE YUAIIUNCS HE MOXKET UCIIPABUTH MPU HABOISAIINX BOMPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

2. OueHKa IKCNEePUMEHTATbHBIX YMEHHH.

- O1leHKa CTaBUTCS HA OCHOBAaHUM HAOIIOACHUS 32 YUalUMUCS U MMCbMEHHOTO OTYeTa 3a

paboty. OT™MeTKA «5»:

- paboTa BBIMIOJIHEHA MIOJHOCTHIO U MTPaBUIIBHO, ClI€aHbl IPAaBUIIbHBIE HAOIIOICHUS U BBIBOIBL;

- OKCTIEPUMEHT OCYIIECTBIICH IO IUIAHYy C YY4ETOM TEXHHUKHU 0€30MaCHOCTH U MPaBUJI pabOTHI ¢ BEUIECTBAMHU U 000PYAOBAHHUEM;

- IPOSIBJIEHBI OPTaHU3ALMOHHO - TPYJOBbIE YMEHHUS, TOAEPKUBAIOTCA YUCTOTa pab0vYero Mecta u MopsAA0K (Ha CTOjIe, 5KOHOMHO
WCIIONB3YIOTCS PEAKTUBBI).

OTmeTka «4»:

- paboTa BBIMIOJIHEHA TIPABIIILHO, CIICJIaHbI MPABUIIbHBIC HAOTIOCHS U BBIBOJIBI, HO TIPU ATOM IKCIIEPUMEHT MPOBECH HE MOJHOCTHIO HITU
JOTYIIEHBI HECYIIIECTBEHHBIE OMMMOKHU B pabOTE C BEMIECTBAMHU U 000PYIOBAHUEM.

OtmeTka «3»:



- paboTa BBINIOJIHEHA IPABWJILHO HE MEHEE YeM HAIIOJIOBUHY WJIM JIOIMYIIEHA CYIIECTBEHHAs OLINOKA B XO/€ SKCIIEPUMEHTA B 00BCHEHUH,
B o(popmIIeHHH pabOThI, B COOIIOACHNH MPaBUII TEXHUKH 0€30IMaCHOCTH Ha paboTe ¢ BellecTBaMH U 000pyI0BaHUEM, KOTOpasi HCIPABIISETCS IO
TpEOOBAHUIO YUHUTEIIS.

OT1MmeTKa «2»:

- TOMyIIEeHbI ABe (M 00siee) CyIeCTBEHHBIC OITMOKU B XO/€: SKCIIEPUMEHTA, B O0BICHEHUH, B 0(DOPMIICHHH pabOTHI, B COOIIOICHUH
MPaBWJI TEXHUKH 0€30MacHOCTH Tpu paboTe ¢ BellecTBaMu U 000pyA0BaHUEM, KOTOPBIC YUAIIHACS HE MOXKET UCTIPABUTh JaXke MO TPEOOBAHUIO
YUUTEIS;

- paboTa He BBITIONHEHA, Y YYAIIerocs OTCYTCTBYET AKCIIEPUMEHTATBHBIC YMECHHUS.

3. OueHka yMeHUil peliaTh pacyeTHbIE 3aa4H.

Ot1meTka «5»:

- B JIOTUYECKOM DPACCYKJIEHUU U PEIIeHUH HET OUIMOO0K, 3a/jaua pellieHa pallioOHaIbHBIM CIIOCO00M;

OT1meTKka «4»:

- B JJOTUYECKOM DPACCYKJICHUU U PEIIeHHs HET CYLIECTBEHHBIX OMIMOOK, HO 3aJjaua pellieHa HepalluOHAIbHBIM CIIOCOOOM, WJIH JOIMTYIIEHO
He 0oJiee IBYX HECYNIECTBEHHBIX OIITHOOK.

OtrmeTka «3»:

- B IOTUYECKOM PAaCCYKJIECHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIECTBEHHAs OMIMOKAa B MATEMAaTHYECKIX pPacyeTax.

OTmeTka «2»:

- IMEETCS CYIIECTBEHHBIC OIMMOKHU B JIOTHUECKOM PACCYXKICHUU U B PECIICHUHU.

- OTCYTCTBHUE OTBETA Ha 3a/IaHUE.

4. OneHkKa NMCbMEHHBIX KOHTPOJIbHBIX padoT.

Ot1meTka «5»:

- OTBET MOJHBIN U MPaBUIBHBINA, BO3MOXKHA HECYIICCTBEHHAS OIIHUOKA.

OTmeTka «4»:

- OTBET HETIOJHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OLTHOOK.

Ot1meTka «3»:

- paboTa BBIMIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJTHA CYIIECTBEHHAS OIMOKA U IPH STOM

JIBE-TPHU HECYIIIECTBEHHBIE.

OT1MmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YEM HAIlOJIOBUHY MJIU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK.

- paOoTa He BBINOJIHEHA.

[Ipu orieHKe BBITTOJTHEHHSI MICHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS €IUHOTO Opdorpadudeckoro pexxuma.



5. Ouenka TecToBbIX PadoOT.

TecTbl, cocTOSIINE U3 TSATH BOIPOCOB MOXKHO HCIIOIB30BATh MOCIE U3YUYEHUS KaXA0r0

Marepuana (ypoka). Tect uz 10—15 BOnpocoB HCIOAB3YETCS ISl MIEPUOANIECKOTO KOHTpOoJis. Tect n3 20—30 BommpocoB HEOOXOIUMO
WCIIO0Ib30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHNHM KCTIONB3YETCS CIEMYIONIAs IIIKaJIa: ISl TECTa U3 TISITH BOIIPOCOB

* HET OIMOOK — OIICHKA «5);

* 0lHA OIIMOKA - OLICHKA «4»;

* IBE OIIMOKH — OIICHKA «3»;

* TpU OMIMOKHK — OIICHKA «2).

st recta u3 30 BOIpOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIe 12 MpaBUIILHBIX OTBETOB — OLICHKA «2».

Ouenounbie Mmatepuajbl (KUM+kpurepuu oneHUBaHUS)
KoHTpobHO-U3MepHuTe/IbHbIE MATEPHAJIbI.

BXOJAHASA KOHTPOJIbHAS PABOTA no xumuu ajs 10 kiacca
(I BapuaHnT)
Ne 1. K ¢pusuyeckuM siBJIeHUSIM OTHOCHTCSH:
1)pa3noxkeHne Bojbl JIEKTPUIECKUM TOKOM
2)ucrnapeHue BObl
3)ropeHue cBeun

4)cKrcaHue MOJIOKa

Ne 2. Cokpamennoe HonHoe ypaBHenne peakuuu Mg?* + 20H- = Mg(OH) 2 cooTBETCTBYET B3aMMOAEICTBHIO:



l)Maraus ¢ THIPOKCHUIOM HATPUS

2)oKcua Maraus ¢ BOJIOU

3)xJyopuma Maruus ¢ THAPOKCHIOM KaJus
4)HuTpaTa MarHus ¢ TUAPOKCUAOM ATIOMUHUS

Ne 3.Yka:xkurte Ha3BaHHe OCHOBHOI'O0 OKCH/IA.

1)oxcun yraepona (IV)

2)OKCU]T KPEMHHUS

3)okcua Maraus

4)oxcun cepsl (VI)

Ne 4. Bogopoa oOpa3yercsi B pe3yJibTaTe B3auMOAeiiCTBUS:
1)H3PO4 u CaO

2)H2SO4 u Ca(OH)»

3)HCl u Ca

4)HNO; u CaCOs

Ne 5.®opmyna BemecTBa, 0003HAYCHHOTO «X» B CXEME MpEeBpaIleHui

P—> X—— H3POq4,

1) PH; 2) P20s 3) P4Os 4) P,0s

3anannﬂ C KPAaTKHM OTBETOM

Ne 6. [Ipu B3anMoAEHCTBIM XJIOPU/IA AIFOMUHUS C THAPOKCUAOM Kanusi oopa3oBanioch 39 r ocaaka. Macca THAPOKCHIA KallKs paBHA



Ne 7. O6BéM yraekuciioro rasza, oopasoBaBiierocs nmpu cxuranuu 22,4 1 (H.y.) Merana CHs B cooTBeTcTBHM ¢ ypaBHeHHeM peakiun CHy + 20,
= CO2 + 2H20, paBen I

Ne 8. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA B paCTBOPE, MOTy4YeHHOM Ipu pactBopeHuu 20 r caxapa B 140 r Boasl, paBHa %.

No9. B npuBeneHHoM cxeme

H>S+0,=H,O+S

OMMPEACIIUTC CTCIICHb OKUCJICHUSA KaXXJ10I'0 3JICMCHTA U PACCTABbTC KOE)(b(I)I/ILlPleHTI:I MCTOOM 3JICKTPOHHOT'O Oananca. YKaxXKUTe OKHCIIMTENb U
BOCCTaHOBHUTCIIb.

Ne10. PactBop constHOM KucnoThl Maccoit 116,8 r u maccoBoii qoneit 10% nobaBunu k U30BITKY cynbduaa Maraus. Beraucnure 00béM (H. y.)
BBIJICJIMBIIETOCS T'a3a.

(IT BapuaHT)

Ne 1. IIpu cxxurannu KENTON cepbl 00pa3yeTcs ra3 ¢ Pe3KUM 3amaxoM. ITO SBICHUE:

1) dusmyeckoe, T. K. HOBOTO BEIIECTBA HE 00pa3yeTcs



2) ¢dusmyeckoe, T. K. MEHSIETCS arperaTHOE COCTOsTHUE
3) XUMHNYCCKOC, T. K. Ha6JIIO,Z[aIOTC$I MPU3HAKH PCAKIIMN U3MCHCHHUC IBCTA U MTOSABJICHUC 3allaxa
4) XuUMHUYECKOe, T. K. 00pa3yeTcs sTIOBUTHIN Ta3

Ne 2. B cOOTBETCTBHH € COKpAIIEHHBIM HOHHBIM ypaBHenreM Cu?t + 20H" = Cu(OH), B3auMoeiicTBYIOT:

1)CuSO4 u Fe(OH),
2)CuCl, u Ca(OH)>
3)Cu2SO3 u NaOH
4)KOH u Cu,S

No 3. OcHOBHBIN OKCHJI, KUCIIOTA, HEPACTBOPUMOE OCHOBAHUE, COJIb PACIIOJIOKEHBI B PATY:

1)CaO, HCIl, NaOH, NaCl
2)Ca0, HCI, Cu(OH)3, NaCl
3)CaO, HCI, Cu(OH),, CuO
4)CO», NaH, Cu(OH),, NaCl

Ne 4. Oxceup ceprl (VI) SO3 BcTynaer B peakiiio CO BCEMU BEIIECTBAMHU psiAa

1)Ca(OH)2, H2SO4, Zn
2)K>0, NaOH, SO»
3)K»0, NaOH, H>O
4)H>0, Na0O, SO;



No 5.Dopmyna BemecTBa, 0003HAYEHHOTO «X» B CXEMe IPEeBPAIICHUN
Mg — X — MgSO0q4

1) MgH, 2) MgO 3) MgsPs 4)MgCls

3anannﬂ C KPATKHM OTBETOM

Ne 6. [Tpu B3aumoaeiicteun xsopuaa meau (II) ¢ runpoxcumom HaTpust oopazoBanock 19,6 T ocagka. Macca rupoKkcuia HaTpUsl paBHA
TI.

Ne 7. O6béM yriiekucinoro rasa, oopazoBaBierocs npu cxxuranuu 44,8 i (1.y.) metrana CHs B cooTBeTcTBUU C ypaBHeHHeM peakuun CHy + 202
= CO2 + 2H20, paBen I

Ne 8. B 180 r Bogs! pactBopmiu 20 r xiopuaa kanust KCl. Onpenenute MacCoBYIO I0JTO XJIOpHIa Kalus B pacTBOPE (%)

No9. B npuBeneHHoM cxeme
Fe;O3 + CO =Fe + CO»

OIpPEaACIINTE CTCIICHb OKUCIICHUA KaXX10ro 3JIECMCHTA U PpaCCTaBbTC KO3(1)(1)I/IHI/IGHTBI METOAO0OM JJICKTPOHHOI'O OanaHca. YKa)KUTe OKHCIIUTENb U
BOCCTAHOBHUTCIIb



Ne10. K 80 r pactBopa xsopua 6apusi ¢ MaccoBoil 1osiel pacTBOpEHHOTO BemiecTBa 6,5% n06aBuIK U30BITOK pacTBOPA CEPHOI KUCIIOTHI.
Brruucnure MacCCy BBIIIAaBIICTO OCAaKa.

IIpome:xxyTOoUHAsl aTTeCTANUA: KOMILJIEKC 32IaHMH CTaHAAPTU3UPOBAHHOM popMmbl o xumMuu 10 kiaacc (0a3oBbIid
YPOBEHb)

1 BapuaHT
Yacts A
K kaxxmomy 3aaHuio 9acTu A 1aHbl HECKOJIBKO OTBETOB, U3 KOTOPHIX TOJILKO OJTMH BEpHBIN. BriOepuTe BepHbIi, Mo Bamemy MHEHUIO, OTBET.
Al. (1 6anm) Obmas popmyna alKaHOB:

1. CnH2n 2) CnH2n+ 2

3. CnH2n -2 4) CnH2n- 6
A2. (1 6amn) Bemectsa, umetomue Gopmynst CH3 — O — CH3 u CH3 — CH2 — OH sBusroTcst

1) romonoramu; 2) uzomepamu;  3) MOJIMMEPAMH; 4) nenTuaaMH.
A3. (16amr) AtleTuiieH MPUHAJICKUT K TOMOJIOTUIECKOMY PSTY:

1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB

A4. (1 6amn) Peakumum, B X07i€ KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTIICIUISIETCS BO/IA, Ha3bIBAIOT PEAKIIUSIMHU:
1.  Heruaparanuu 2. JlerajgoreHMpoBaHUS

3. JlermaporajaoreHupoBaHUs 4. HeruapupoBaHust



AS. (1 6amn) KommuecTBo aTOMOB BOJIOPO/Ia B IIMKIIOTEKCAHE:
)8 2)10; 3)12; 4)14.

A6. (1 6amn) Peakuus cpeapl B BOJHOM pacTBOPE YKCYCHOM KHUCIOTHI:
HeWTpanbHas;, 2)Kucnas; 3) cojeHas; 4) menovHasl.

A7. (1 6amn) YkcycHast KHCIIOTa HE BCTYMAET BO B3aUMOJICHCTBUE C BEIIECTBOM

1) oxcu KambIus 3) menp

2) MeTaHoI 4) mumeBas coaa
AS8. (1 6ann) [IpoxykToMm TUapaTalliy YTHIICHA SIBISICTCS

1) coupt; 2) kucnora; 3) anbaeru; 4) ankan

A9. (1 6amn). [ToaumponuiieH MoyJyaroT U3 BEeIecTBa, GopMyina KOTOPOTo

1) CH2=CH2; 2)CH=CH; 3)CH3-CH2-CH3; 4)CH2=CH-CH3.
A10. (1 6amn ) K s10BUTBIM BeliecTBaM OTHOCHUTCS:

1) metanon; 2)otanHon; 3) npomnaHon; 4) OyTaHOIL

Yacte B

1. (2 6amna). YCTaHOBHUTH COOTBETCTBUE:!
BEIIECTBO HaXO0XJIEHUE B IPUPOJIE

1) I'mroxo3a a) B COKE caxapHO# CBEKJIbI



2) Kpaxman 0) B 3epHE
3) Caxapo3sa B) B BHHOTPAJHOM caxape
4) Iemnrono3a ') B IPEBECUHE

2. (2 6amra). YCTaHOBHTE COOTBETCTBUE MEXKYy peareéHTaMy U TUIIOM PEaKILIUH.

Pearentsl Tun peakuuu
1) C2H4+ 02 — a) 3aMeIIeHne
2) CH4 — 0) OKHCIIeHHE
3) CH3COOH + KOH — B) IPUCOCINHECHNE
4) CH4+CI2 — r) oOMeHa

1) pa3joKeHue

3. (2 6anna) YcTaHOBUTE COOTBETCTBHE MEXKAY Ha3BaHHEM BEIIECTBA U €ro (popMyIIoil.

HasBanue BemecTna dopmyna
1) anerunex a) CH3 - CH3
2) METaHOJI 6) CH3- OH
3) mpomaHoBasi KUCIOTa B) CH=CH

4) stan r) CH3- CH2- COH



1) CH3 -CH2-COOH

Yacte C 3amannsa co cBOOOIHBEIM OTBETOM

1. (3 6amna). OO6BeM YrieKucIoro rasa, KOTOpblii 00pa3oBaiics B pe3yabTare ckuranus 10 11 anetunena, paBeH 1

2. (4 6ayiuta). Hanwmmmre ypaBHEHHS XMMUYECKUX PEAKIIHiA, C TIOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH MPEBPAIICHUS:
CH4 — C2H2 — C6H6— xmopOen3oi. JlaliTe Ha3BaHUs BELIECTBAM.
Kontponbras padota mo xumun 10 kiacc (6a30BbIi YpOBEHB)
2BapuaHT
Yacts A
K kaxxmomy 3a1aHuIo 4acTH A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJILKO OJMH BepHBIH. BriOepuTe BepHbIi, o BameMmy MHEHUIO, OTBET.
Al. (1 6ann) Ha3anue yrneBonopona, hopmyna koroporo CH3 - C = C - CH3 no cuctemarnyeckoil HOMEHKIIAType:

1) nponan; 2) Oytun-1; 3) nponus; 4) 6yTun-2
A2(1 6amr). 'omonoramu sIBJISIOTCS:
1) C2H6 un C2H4 2) C3H8 u C5H12 3) C4AH8 u C7H16 4) CH4 u C6H10
A3. (1 6amn) K coenunenusm, umeromuMm ootmyto Gopmyny CnH2n, oTHOCHTCS

1. Oen3omn; 2) rekceH; 3) rekcaH; 4) FeKCHH.

A4. (1 6ann) [TogconHevHOE, THHSHOE, XJIOTKOBOE MAcjia OTHOCATCS K KIJIACCY:



1) yrineBomsr, 2) xxupbl;  3) Oenkwu; 4) penosbr

AS. (1 6amn) K xakomy kiaccy mpuHaIexKaT OCIKY:

3¢upHI; 2) HOJIMHYKJIEOTHBI;  3) IPOCThIe 3(UPHI; 4) nmosunenTHabI

A6. (1 6amn) [Iponanans TPUHAAJICKUAT K TOMOJIOTUYECKOMY PSITY:

1) benomsr, 2) caxapuisl, 3) aMHUHBI, 4) anmpaeruabl

A7. (1 6amn) Peakmuu, B X0/1€ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTHICIIISETCS BOJOPO/, Ha3bIBAIOT PEAKIIUSIMHU:

1) Jerunparauuu; 2) JleranorenupoBaHus
3) JlerunporanoreHUpoBaHUs 4) derunpupoBaHus
AS8. (1 6amn) Peakuuio «cepeOpsiHOTO 3epKajiay JaeT:
1) benom; 2) YKCYCHBIH aJIbJIeTHI; 3) rmnepus;

A9. (1 6amn) [Tomumep cocraBa (—CH2—CH2—)n momyueH us:

1) stunena; 2)otana; 3)OyraHa; 4)3TUHA.
A10. (1 6amn) K HapkOTHUECKHUM BEUIECTBAM OTHOCHTCS:

1) stanon; 2) npomaHod; 3) METaHOII, 4) OyTaHoIL.

Yactsr B

4) 6eHzon

1. (4 6amna) YcTaHOBHTE COOTBETCTBHE MEKY Ha3BAHHEM BEIIECTBA M KJIACCOM COCTUHEHUM.

Ha3sanue Bemniectna Knacc oprannyeckux coeTnHeHUH

1) cnoxxubie



1) mpornuH a) alTbJIeT U IblI

2) sTaHalb 0) aTKUHBI
3) Genson B) KapOOHOBBIE KHCIOTHI
4) aueTuiieH I') apeHbI

1) QJIKCHBI

2. (4 6amra) YcTaHOBUTE COOTBETCTBHE MEXIY peareHTaMH U TUIIOM PEaKIIUU.

Pearentsl Tun peakuuu

1) C2H4+ H20 a) raJJOoreHUPOBAHUE

2) C2H2+ H2 0) ruapaTamus

3) C2H4 + HCI B) THPUPOBAHUE

4) C2H4+ C12 T') TUIPOrajoreHUpPOBaHHE

n) cuaTe3 Bropia.
3. (4 6auta) YCTaHOBUTH COOTBETCTBUE MEXY (DYHKIIMOHATIBLHON TPYIIION M KJIACCOM BEIIECTBA:
(byHKIMOHATIBHAS TPYIIA KJIacC BEIIEeCTBA

1) - COOH a) CIUPTHI

2)-OH 0) dbeHob



3)—NH2 B) KETOHBI
4) - COH ') KapOOHOBBIE KHUCTIOTHI

1) aJIbJICTU/IbI

€) aMUHBI
Yacte C 3aganust co cBOOOIHBIM OTBETOM
1. (3 6anmma) Macca IuKIIOTeKcaHa, MOJydeHHAs B pe3yJbTaTe B3auMOJACHCTBUA 7,8 T O€H30J1a ¢ BOJOPOJIOM paBHA r (3anuimTe
YHCJIO C TOUHOCTBIO J10 IECATHIX).
2. (4 6aiuta) HanmmuTe ypaBHEHHS XMMUYECKHX PEaKIHil, C TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH ITPEBPAIICHUS: OrtaH —

STUJIEH — TOJMATUIIEH
OTUIOBBIN CIUPT

BXOJAHAS KOHTPOJIBHASA PABOTA no xumum a4 11 kiacca

3a)IaHI/I€ 1 JlaﬁTe Ha3BaHHA BCUICCTBAM. K xaxum kimaccam OpPraHN4YCCKHUX BCHICCTB OHU OTHOCSTCS?

a) CH2 = CH — CH3

6< /0 yems—o-cu3 cHs

B )CH3-CH2-CH-COOHr)r)CH3

CH3

3amanue 2. CoctaBbTe (OPMYIIBI BELIECTB MO0 HA3BaHUAM, OAMUIINTE Ha3BaHUs oA (popmynamu BemiecTB. K kakuM Kiaccam opraHn4ecKux
BEILIECTB OHU OTHOCSTCS?



a) meHTaaueH — 1,3 B) 4 — METUJINIEHTAHOT - 2
0) OyteH — 2 1) 2,5 — mumeTwi1, 3 — 3TUJITEKCaH

3a)IaHI/IC 3 HOHI/IIHI/ITG peaKHI/II/I, naﬁTe Ha3BaHUA OpFaHI/Iqe(:KI/IM BCIICCTBAM, YKEDKI/ITC YCJ'IOBI/IH HpOTeKaHI/IH peaKHHﬁ:
a_._.) C2 HSOH + 02 B) CH = C — CH3 + H20
6—.) CH2 = CH — CH2 — CH3 + HCI

3ananue 4. Kak pacno3HaTh XUMHUYECKUM MYTEM:
a) ¢eHos 0) YKCYCHYIO KHCIIOTY

3aganue 5. Boerunciure 00bEM 3THIIeHA NTPpH (H.Y.), €CIIU OH BBIJIESETCS B pe3yibTaTe peakiuu geruapartanuu 350 r pactBopa, coaepxamiero 15
% criapTa.

IIpome:xxyTOYHAs aTTeCTANUA: KOMILIEKC 32IaHMH CTaHAAPTU3UPOBAHHOM popMbl o xumuu 11 kiaacc (0a3oBbIid
YPOBEHb)

1. ATom HanboJiee aKTUBHOTO HEMETalJIa UMEET JIEKTPOHHYIO0 KOH(PUTypaIuio

1) 1s*2s22p® 3) 1s2s%2p®3s? 3 p*
2) 1s%25%2p®3s%3 p° 4) 1s*2s%2p°
KucnotHsiMu cBoiicTBaMHU 00J1aflaeT OKCHJ 3JIEMEHTA, KOTOPBIi B IEPUOINYECKON CHCTEME HaXOAUTCS
1) B 3-m nepuoze, I1IA rpynme
2) BO 2-M nepuoje, IVA rpynmne
3) B 3-Mm nepuoze, [1A rpynre
4) BO 2-M nepuoze, IA rpynne
B arome docdopa obiriee uncio 37eKTPOHOB U YHCIIO SJIEKTPOHHBIX CJIOEB COOTBETCTBEHHO PaBHBI
1) 31,3



10.

2) 155

3) 15,3

4) 31,5

BemecTBo, B KOTOPOM CTENEHb OKUCIIEHUS YIJIepo/ia paBHA 12,
1) YTJICKUCIIBIN Ta3

2) YTapHBIA a3

3) W3BECTHSK

4) YrOJbHasl KUCJIOTa

Oxcu KpeMHHUSI U XJIOpUJ HaTpusi 00J1a/1a0T CIeIyIOIUMU KPUCTAINTNYECKMMH pelIeTKaMu:
1) HMOHHAas

2) MeTauThIecKas

3) aTOMHast

4) MOJICKYJISIpHAS

Knaccudunuposats peakiuio Mmexay okcugom meau(1l) u Bogopoaom

7. B coenunenunsax NHs, N203 u HNO3; a30T uMeeT cTeneHu OKUCIEHUs, COOTBETCTBEHHO PaBHbBIC
1. +3,+3,+5 3)-3,+3,+5
2. -3,-3,+5 4)-3,+3,-5

Peakiiui HOHHOTO OOMEHA COOTBETCTBYET YPaBHCHHUE
1) SO; + 2NaOH = Na;SO3 + H20
2)  NaO + SO = NaySOs
3) NazS0; + 2HC1 =2NaCl + H20 + SO21
4) 2HCI + Zn = ZnCl, + H2?

0. B pactBOpe He MOIYT OJTHOBPEMEHHO HAXOAUTHCS HOHBI
1) Zn*>" u NO
2) AP u CI
3) Ag'uCl

4) Cu?" u SO4*
OcnoBHbIE OKcubl cocTaBa D0 00pa3yeT KaKIbli U3 METAIJIOB, YKa3aHHBIX B PAILY
1) HaTpHH, Kaaui, pyouanii
2) ATIOMUHUH, Oapuid, KaabIHi
3) MarHui, Kajablluid, CTPOHIIUNA
4) OepriLTuit, TUTHH, 11e3Hid



11.

12.

14.

15.

16.

Oxkcun yranepona(IV) pearupyer ¢ KaKIbIM U3 IBYX BEIIECCTB

1) C BOZIOM M OKCHIOM Oapus

2) C KUCJIOPOJOM U OKCHJIOM HaTpus

3) ¢ cynb(haToM HaTPUS U THIPOKCUIOM Kalus

4) ¢ okcuaom xene3a(Ill) u cepHoit kucmoroun

I'uapokcun 6apust pearupyer

1) XJIOpHU] HATPUS

2) cynbdar HaTpHUs

3) OKCHJT HATPHS

4) TUIPOKCH]I HATPHUS

13. Bri6epute ypaBHEHUS peakIlfii, B KOTOPBIX 3JIEMEHT BOJAOPOI SABJISIETCSI BOCCTAHOBHUTEIIEM
1) S+ Hx=H:S; 3) 2NH;3 =3Hz + No; 5) Hz + Ca=CaH;

2) H>SO4+ Ca=CaS O4+ Hy; 4) 2H; + Oz = 2H20;

Cynsdart meau(Il) B3aumMoaecTByeT ¢ KaKIbIM M3 TPYIIIBI BEIIECTB B PIAY

1) Mg, KOH, NaCl

2) Zn, NaOH, BaCl,

3) Fe, AgNos, Mg(OH)2

4) Ag, KNOs;, KOH

s cxemsbl npeBpamennii N2 — NH; — NH4OH — NH4Cl — AgCl Heo6xoaumMo mocieioBaTeIbHO UCIONb30BaTh BEIIECTBA, YKa3aHHbIC B
pany

1) Haz, H20, HCL, AgNOs3

2) 02, H20, AgNO;, HC1

3) H»>, NaOH, HCI, KNO3

4) HCI, H>0, KNO3, CuCl;

B cxeme nipeBpamienuii BemiectB Cu(NO3), — Cu(OH)2, — X — Cu BeniecTBOM «X» SIBISETCS

1) CuCly
2) CuO
3) Cu0

4) CuSOq4



17. CHHIOIO OKpPACKY JIJAKMYC UMEET B pacTBOpE

1) COJISTHOM KUCJIOTBI
2) XJIOpUAa HATPUS
3) TUAPOKCUA HATPUS
4) A30THOM KHCIIOTHI
18.  Merammueckue cBoicTBa ciiabee BCEro BHIPAaXKEHbI
1) y HaTpus
2) y Maraust
3) Y KaJbIus
4) y QJIIOMUHUSA
19. K oKHMCIHUTENBbHO-BOCCTAHOBUTEIBHBIM PEAKLIMSM OTHOCHUTCS

1) NaO + H20 = 2NaOH

2) CuO + H,S04 = CuSO4 + H2O
3) CaCO3 = CaO + CO

4) Zn + 2HCI1 =ZnCl, + H,

20.  YcraHOBUTE COOTBETCTBUE MEXKIY Ha3BaHHUSIMH DJIEMEHTOB M BUJIOM XUMHYECKOW CBS3HM, KOTOpas o0pa3yeTcs B UX COSAMHEHUSX U MPOCTHIX
BelIecTBax
HA3BAHUE 3JIEMEHTOB BUJ] XUMHYECKO! CBI3U
A) a30T ¥ BOAOPOJ 1) wMerammueckas
b) YIJIEPOJ U KAJIbLIUU 2)  KOBaJEHTHas MOJIIpHAs
B) aTOMBI KHCJIOPO/1a 3) KOBAJICHTHAsI HETIOJISIpHAs
I aTOMBI CTPOHIIMS 4) HWOHHAasI
21.  YcTaHOBUTE COOTBETCTBUE MEXKY HA3BAHHEM COJIM M €€ peaklen Cpeibl B pacTBOPE
A) Xopuxa HaTpus 1) HEWUTpanbHas
b) Cynbsdun 6apust 2) KHCJIast
B) Hurpar xenesa 11 3) LIEJIOYHAas
I KapOoHnat kanmpmms
22.  YCTaHOBUTE COOTBETCTBHE MEXITY MOJEKYJISIPHBIM U COKPAIIEHHBIM HOHHBIM YPAaBHEHUSMU PEaKIIHiA
A) CaCO3 +2H NO3 =Ca (NO3)2+ CO21 +H20 HH*+O0H =H0
B) HCI + NaOH = NaCI + H,O 2) H3POs = 3H "+ POs*
B) H;PO4 + 3Ag NO3 = AgsPO4 | + 3H NO; 3)3Ag " +POs = AgsPO4]

4) CO3* +2H " = CO»1+ H20



5) CaCOs +2H" = Ca?" + CO21+ H20
23.  BbIYMCIUTH MacCy IIMHKA, IPOPEArUPOBABIIETO C PACTBOPOM COJISTHOM KUCIIOTBI, €CJIA MPH PEAKIIUH BBIICIUIOCH 5,6 JIUTPOB BOJOpOAA

25.  Brruucaure Maccy kapOoHaTa KaibIUs, MPOPEarupOBABIIETO ¢ pACTBOPOM a30THOM KHCJIOTHI Maccoi 63 rpamMma U MacCOBOM J0JIeH KUCIIOTHI B
pactBope 20%.



