MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunucTepcTBO 00110 M NPOPeCcCHOHAIBHOr0 00pasoBanus PocToBckoi
o0Js1acTu

Otnen oopazoBanusi AAMuHMCTPpanun TaumHCKOro paiona

MBOY Cyxosckasa COLI
PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
PykoBonurens MC 3am.aupekTopa no YBP  Jlupektop mKoibl
I'punynosa T.H. Pe3nuxona JI.I'. ITunosa E.A.
[TpoTokon Ne 1 [TpoTokon Ne 1 [Tpukaz Ne 57
ot «29» 08 2024 r. ot «29» 08 2024 r. ot «29» 08 2024 r.
PABOYASA ITPOT'PAMMA

(ID 4728972)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

st ooyvatromuxcs 10 — 11 kimaccos

MYHULIMNANBHOE g somossossomerer
BIO[DKETHOE  SAZESrssins o o
DN: C=RU, S=PocTosckas 06 b, STREET="Y1.

OBLUYEOBPABOBATE fverraii it il heeccea
NbHOE S o= MR e
OBLWEOBPA3OBATE/BbHASA LWKONA,

yl.lPE)KD'EHM E OTPH~1026101644117, CHANC-13848562704, Ut
n=613:

s 4006157, UHH= 613ADE)976996
CYXOBCKASl  Eiemiamcnssnmen C-coomin vee
ElOIZl)K |OE OBWEOBPA30BATENBHOE
CPEOHAA i B

OBLLEOBPABOBATE fite. e somans "™
anAH LIJKOJ-IA E ”2202;1%32;5)150725 03'00"




n.HoBocyxosslii 2024



MHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpPOBHE CpeAHero ooOmero oobpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B dDenepadbHOM  T'OCYAapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu npenojaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oenepanuu Ha nepuog 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4deHus, BOCIUTAHUSI M PA3BUTHUSL 00YyJaroNIMXcsl CpefcTBaMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
00yyYarolKXcsl Ha YPOBHE CPEJIHEr0 o0IIero oopa3oBaHusi CpeiCTBaMU y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMHUU € Y4E€TOM CHeUU(PUKM HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWUU TIPUPOABI U B MaTEpUAIbLHOM KM3HU OOINECTBA, a TaKXe C Y4ETOM
o0UmMX Lened M MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJa B (D)OPMHPOBAHUE PALIMOHATBLHOIO HAYYHOT'O MBIIIJIEHUS,
B CO3/IaHHE IIEJIOCTHOrO MPEACTABICHUS 00 OKPYKaIOIIEeM MHUPE Kak O €IMHCTBE
NpUPOABl M YelOBEeKa, KOTopoe (popmMupyercs B XMUMHUH HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O0 COCTaBa OKPYKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M JKM3HU Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHUA Kak Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TPUHIUANAMH CPEIHET0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COIIMyMa, MPOJOKEHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KYypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT0o0paswus
BEIIECTB HA OCHOBE OOIIMX MOHATHHI, 3aKOHOB U TEOPUN XHUMHH.

CrpykTypa coaepxaHus KypcoB — «OpraHudeckas xumus» U «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONpPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
OpeICTaBICHU O CcTpoeHun BemecTB. (CBeneHus 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKHU
aKTUBHBIX COEIMHEHMH. B Kypce opraHuueckol XMMHHM TOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO 0OO0IIEero oOpa3oBaHUs IEPBOHAYAILHBIC
NpeACTaBICHUS O XUMHUYECKON CBSI3M, KIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yrjaoM 3peHHsi B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOI'O 00IEro o0pa3oBaHus
TEOPETUYECKH Marepuanl M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBax U
XUMHUYecKoi peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYarOIIUMCSl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
NEPUOINYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX W METOJ0JIOTMYECKUX MO3UIINH,



rIy0Xe TOHSATh HCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o01aromien 10 0OBSICHSIONICH M MPOrHO3UPYIOIIECH.

EnvnHasg cucrtema 3HaHWM O BaXHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 m 11 ximaccos
AJIEMEHTAMH COJEPKAHUS, HMEIOIIUMHU KYJIbTYpPOJIOTHUECKUNA W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESATeTbHOCTU 4YeJNOBEeKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXXEHHUS K TMPOLECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XMMHEH, KPUTUUECKU OCMBICIMBATh WHGOPMAILUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4arOIMUXCsI MUPOBO33PEHUYECKOW OCHOBBI [JIsi TMTOHUMAaHUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHMYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMI MEXAy HOBBIMHU (aKTaMu UM TEOPETUUECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOrpaMMON MO XUMHUU TMOJXOJbl K OIpPEACIICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaALIUK, HEOOX OJUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIEIOBATEIbCKON NIESITENbHOCTH, 3aHUMAIONIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK HAa YpPOBHE OCHOBHOIO OOIIETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COJIEpKaTENIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHHUs NpeAMEeTa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
NEATENbHOCTA YEJI0BEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMHU ICIIAMH HM3YYCHHS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sABstoTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHUH KakKk BaKHEHIIeH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JeKAT KIIOYEBbIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNY I MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUIECKON U TIOBCETHEBHOM KU3HM;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEIILHOCTHU, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comep:kaTelbHasi XapaKTepUCTHKA NI W 3a71a9 W3ydeHUs
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME cpeaHero oomiero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTUYCCKONM KOMIIOHEHTE COJCpXaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HA0OpOM 3HAHWM, a (DYHKIMOHAIBLHOH TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHOW JKU3HU
JUTS pEIICHUS TIPAKTHISCKUX 3a71ad.

B cBs3M ¢ 3TUM mpu U3y4YeHUHW IMpeaMera «XHUMHS» JOMUHUPYIOLIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXxcs K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHUe y 00yYarolmUXCsl KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JESTENHHOCTH: PEIICHUs MpoOJeM, MOUCKa, aHam3a U 00paboTKN WH(OpMAITUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TMO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB M XUMUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U PA3BUTHE Y OOYUAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOT0
MBIIIJIEHUS, HAOJI0IaTeTLHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydammmxcsa YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PaMOHAIBHOI'O MPUPOIONOIB30BAHMS, TTOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueObHoM mnane cpenHero oOmiero oOpa3oBaHUsS NpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJISl M3YUEHUSI XUMUH, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBaHusi, coctapisieT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKOM XMMUH

[IpenMer opraHnuecKkoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kiaccupuKaluyu OpraHndyeckux BemiecTB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEUIINX MPEACTABUTENEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILIECTB
P HarpeBaHuu (TUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. MeraH W 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B IMPHUPOJE, MOIydeHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM PAX. DTUIEH U IPONMUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuuMyd THUAPUPOBAHUS, TaJOMCHUPOBAHMS, THUApATalMd, OKHUCJIEHUS W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeUIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonydyeHre CHHTETUYECKOTO
KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. ALICTUIICH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuu TMAPUPOBAHUS, rajlOreHUPOBAHMS, TUApPATALIUH,
rOpEHUs), OJYUYEHHUE U IPUMEHEHUE.

Apensl. benson: cocraB, crpoeHue, (GU3NUECKUEe W XUMHUYECKHE CBOWCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAYUeHue u npumereHue. TOKCUIHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHeii ra3 u IOIyTHBIE
HepTsaHble ra3el. HedTe um e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HePTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W MX IPEBPAILLCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONYYEHHE ITUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérunle 3amaun.

Borluncniennss 1mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opraHu4ecKue coeMHeHUs

[IpenenbHple OJHOATOMHBIE COUPTHL. METAaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHoroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIULEPUH: CTPOECHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHbIE cIUpThl). JleiicTBue Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

®deHon: CTPOCHHE MOJEKYbl, (PHU3NYECKUEe U XUMHUYECKHE CBOWMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIETU, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KauECTBEHHBIE PEAKI1H), I0JyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



VYrneBonel: cocTaB, KiacCUpUKAIMs ~ yrieBojAoB  (MOHO-, JH- U
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3NYeCKue M XHUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HaXOXJACHUE B MPUPOAE, NPUMEHEHHE,
ouonornyeckas poisib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u memmtono3a kKak npupojHbie monmuMmepbl. CTpoeHue KpaxMana u
HeuToyio3bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAs PEAKIMsI C HOJOM).

DKcriepuMEHTAIbHbIE METOAbl M3Y4YEHHsI BEIIECTB M UX IpPEBpallleHui:
npoBeZeHUEe, HAOIIOJACHHE U ONMUCaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE
CIUPTOB, KAaUE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3ITaHOJa
okcugoM Mmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IPOBEJICHNE MTPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérunle 3amaun.

Bolunciennss 1mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3zoTcoaeprKaliiue OpraHmueckue COeTMHEHMUS.

AMUHOKHUCIIOTHI KaKk aM(oTepHble OopraHudyeckue coenuHenus. duznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3Ha4YE€HWE aMUHOKHCIOT. [lenTuapl.

benku kak MpUPOIHBIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHA M TPETUYHAsT CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEeHHs] BEIEeCTB M HUX MpeBpalleHH:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHUH, LIBETHBIC PEAKIIUU OETIKOB.

BbicokOMOJIEKYJISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHUS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEJAMHEHHN —
NOJIMMEPU3ALNS U TIOJTUKOHACHC AU

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M HUX MpEeBpaIleHU:
O3HaKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3H.



Peanuzanmsi MeXIpEIMETHBIX CBSI3€H MPU U3YYCHUHM OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIISIETCS Yepe3 HCIIOJNb30BaHWE KaK OOIIUX eCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJW3, CHHTE3, Kiaccu(UKaIiwms, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: wmarepusi, OHEpPrus, Macca, aroM, DJEKTPOH, MOJeKyJa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3UUECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢dboTocHuHTE3, OMOJOTWYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
dbepMeHTHI).

I'eorpadusi: MuHEpaIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOMAeMbIE, TOILIHBO,
peCypChI.

TexHOMOTUSA: THINEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTaHMUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teoperuyeckue OCHOBbI XUMHHU

XuMu4ecKuil 3nemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelielIeHus] 3JEKTPOHOB MO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IJICKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepunonnueckuin 3akoH u Ilepronnyeckas cucreMa XUMHUYECKUX SJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOANYECKOrO 3aKOHA U llepmoandeckor CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MeunneneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHYECKUX 3JEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOXHBIX BEIIECTB MO TpyIIaM M NEPHOAAM.
3HaueHUE NEPUOIMYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenne BemecTBa. XuUMHYECKas CBsI3b. BuUAbl XUMUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJISIpHASI W TMOJSApHAsl, UOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJIEKYJISIPHOTO ~ CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonatne o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOWJIHBIE PAacTBOPHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHU. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHUecKas CBA3b HEOPraHMYECKHUX BEIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckass — peaknus.  Knaccudukanuss XuMHUUECKHUX — peakiud B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

CKopocCTh peakluy, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThuecKas guccounaius. CuiabHbIe U cia0bie dJeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBPALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEIEIEHUE CPEibl paCTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJIUKATOpA, pEAKIHMH HOHHOIOo OOMEHa),
MIPOBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nudyHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHMX pEaKkluid, B TOM YHCIE
TEPMOXMUMHUYECKUE Pacu€Thl, Pacdy€Thl C HCIIOJH30BAHUEM IIOHSATUS «MAacCOBas
JIOJISL BEIIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilonoxkenue HemetraiuioB B llepuogumueckorr  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpeMHHUS) W HX  COCIMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuognueckoit cucTeMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHUIIUX METAJJIOB (HATPUM, KM, KaJIbIIHM,
MarHuii, amOMUHHH, IIMHK, XPOM, JKEI€30, MEJIb) U UX COSAUHEHUH.

OO6mme cnocoObl MoMy4YeHus: MeTamioB. [IpuMeHeHrne MeTamioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W HUX NPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHUE TUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérbl maccel BelecTBa WM 00ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BELLECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B obecrieyeHUM SKOJIOTHYECKOM, YHEPreTUYECKON U TMHUILEeBOM
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO
MOJTYYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MaTEPUAIOB: BAXKHEHIIHWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 310pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUA JICKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCITOJIb30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCEHEBHOM KU3HH.

MexXnupeamMeTHbIe CBA3U.

Peanuzanmst  MeXnpeaMeTHBIX  CBsi3ed TpM  U3ydyeHUH oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIlUX E€CTECTBEHHO-HAYYHBIX TMOHSITUM, TaKk W TOHSATUN, SBIISIIOUIUXCS
CHUCTEMHBIMHU JJISl OTACNIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHBIE TMOHSTHUS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



dusuka: mMaTepus, YJHEPTHS, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorusi: kierka, opraHu3M, S3KocHucTema, Ouocdepa, Makpo- U
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAaeMbIe, TOILIHBO,
pecypchl.

TexHomorus: XUMUYecKasi MPOMBIIIIIEHHOCTh, METAITYPTHs, MPOU3BOJACTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaer TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOW — Jjist
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHUsI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH € CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUS TMpeAMeTa «XHMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHHE OOYYAIOUIUMHCS POCCUMCKONW Tpa)XIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPE/IEIICHHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUEHUIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHUHN JIMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITeNFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJINYUE MPABOCO3HAHUS IKOJIOTMUYECKON KYJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS IMpenMeTa «XHUMHUS» JIOCTHTAIOTCA B
€IUHCTBE YYEOHOM ¥ BOCHHUTATEIHHOW [EATENHPHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHA» OTPaKaroT
chOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUYECKOH [EATETbHOCTHU
o0yuyarouuxcs Mo peajin3aluy IPUHIATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:kaIaHCKOro BOCIIMTAHMSA:

OCO3HAHUSI 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJbHBIX HOPMax M MpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATCILHOCTH TPU CO3JIaHHH
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIM3E PA3TUYHBIX BUIO0B YUCOHOU ACATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA .

IIEHHOCTHOT'O OTHONICHHWS K MCTOPUYECKOMY ¥ HAyYHOMY HACJEIUIO
OTE€UYCCTBEHHOM XUMUM;

YBOXCHHUS K TPOIECCY TBOPUYECTBA B 00JACTH TEOPHH W IMPAKTHUECKOTO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTIKECHUS HAYKU €CTh Pe3yibTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUN, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca M T03HABATENbHBIX MOTHUBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMWBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBHM ITHUX
MIOCTYIIKOB;

4) dpopMuUpoOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOrofieHuss TpaBui O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHUMAHUS I[EHHOCTH TPaBWI WHIWBHIYAIHPHOTO ¢  KOJIJIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOIINX 3J0OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCNEACTBUN M HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTpEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOM  KOMIIETGHTHOCTH B y4eOHO-HMCCIICOBATEIBCKON
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHWH NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO MPOPECcCUuil pa3iIudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYJa U PE3yJIbTaTaM TPYIOBOM AESATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBUIYAJIbHOW TPAEKTOPUU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUSA:

AKOJIOTHYECKHU 11€JIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00aIbHOIO0 XapakTepa SKOJIOIMYEeCKHX MpoOJeM, BIUSHUSA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE ITPUPOITHON U COLUAIIBHON CPEIBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJNIb30BAaHUS JOCTHKEHUH XUMHUH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCIIIUX BpEI OKPYXKaroLen
OPUPOAHON Cpele, YMEHHS NPOrHO3MPOBATh HEOJArONMPHUSATHBIE 3KOJIOTMYECKUE
NOCJIECTBUS NMPEANIPUHUMAEMBIX TEUCTBUN U MPEIOTBPALIATh HX;

HAJIU4Us Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJIOTUHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs creuu(uK XUMUU KaK HAayKd, OCO3HaHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOMU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO0 TpyJa W HKOJIOTMYECKH KOMMOPTHOM >KHU3HU KaXIOro ujeHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUs CYLIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIEro MUpa U
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTCIILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS JJIs
peleHus IpobieM B peabHBIX )KU3HEHHBIX CUTYaIIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATEIHCKON e TeNHHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3au4HbIX chepax mpodeccruoHaTbHOMU
JeSTENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJabTaTbl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMUpOBaHUS ~ MHUPOBO33PEHUS o0y4arommxcs
MEXIUCHUILUTMHAPHBIE (MEKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
polecc, CUCTeMa, Hay4YHbId (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEe NEUCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATIHOM KOMITETEHIIUU 00y4aroInXcs;
CIOCOOHOCTh o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PEryJISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEPCATbHBIMHI yueOHbIMH NMO3HABATEJIbHBLIMH
JeCTBUSIMM :

1) 0a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOSITeTbHO  (OpMynMpoBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OnpeAeisaTh IEIU JIeITEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITHM U YCTAHABIMBATh HUX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAaHMS M KpUTEPUM JUIs KiIacCU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIICICTBEHHBIE CBS3M MEXAY H3YyYaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE TO3HAHUS, UCIIOJIBb3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBIBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYae€MbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBUSI:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMUS BEIIECTB M XUMHUYECKUX
pEaKIui;

(opMyIHpOBaTh LIETU U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CaMOCTOSITEIbHO NPOTHO3UPOBATH €ro pe3yiabTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpeTaTh OMNBIT YYEHUYECKOHM HCCIEOBATEIbCKOM U MPOEKTHOU
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
IOMCKY METOJIOB PEIICHUs NPAKTUYECKHUX 33]a4, HPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nunopmaunmueii:

OPUEHTHPOBAThCSI B pPa3jIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIsipHasl JUTEpAaTypa XHUMHYECKOTrO COAEpP)KaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATH Pa3JIMYHbIC METOJBI MPU TOUCKE U
orbope wuHpOpPMAIIMKU, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO  BBIOMpATh  ONTUMANbHYIO  GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIB, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KAdeCTBE CpEACTBAa NIpH paboTe C
XUMHUYECKON uHGpOpMalMeil: TpUMEHSATh MEXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OgajieHle YHUBEPCAJIbLHBIMH KOMMYHHKATUBHBIMU J1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOM TEMbI B XOJ€ IUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHCHHUS TIPE/TIOKCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATENbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHHO UK COBMECTHO CO CBEPCTHUKAMHU MPHU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaIM3aIlii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Lend M 3aJadyd, KOHTPOJIUpOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKHUX PEAKIIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEITLHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM IJIs1 pEIICHHS IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOITHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKUX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
IPaKTUYECKOM JAEATENbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBJIATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl  OpraHMYECKMX BEIIECTB W YpPaBHEHUN XHUMHUUYECKUX pEaKIIuH,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh H3yUEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNPEAeTEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEIUWHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEUIECTB (ITWIIEH, MPONWIECH, AalleTHUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHUS OMNPEAENSITh BUABl XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOXKCHHS TCOPUU CTPOCHHS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHWH  XapaKTepH30BaTh  COCTaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATWIEH, NPOMWJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ], JTaHOJ], STHUICHIIHUKOIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCJI0Ta), HIUTFOCTPUPOBATH TCHETHUCCKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHMI TIPOBOJUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTUYECTBA HMCXOMHOTO BEIISCTBA WIIM IMPOJIYKTA
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TIO3HAHUS, UCTOIb3yEeMbIX B XUMUHU TIPH W3YYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIPEeBPAICHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalieHUuH C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GopMyIupoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIMU3UPOBATH XHMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTh  YMEHUW  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKH
[eJIeCO00pa3HOro0 TMOBEAEHUS B OBITY WU TPYJAOBOM JEATEIBHOCTH B IIENAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIECHUSI M TMPEJOTBPAIECHUS WX BPEIHOIO BO3JECHCTBUS HA OpraHU3M
YEJIOBEKa;

JUIs. 00YYarOIIUXCsl ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL  CHEMBIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYeCKUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3yabTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYECKOH  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHWMHUU B TMO3HAHWUH SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMHUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTNYECKas, BOJIOPOJIHAS ), KPUCTAJUTMUECKasl PEIIéTKa,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKONU Aucconuanuu, nepuoguueckun 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIC MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHH HCIONb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUU OIpPEAEATh BaJ€HTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX DPA3IMYHOIO COCTaBa, BHJ XUMUYECKOH
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOAHBIX pacTBOpPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD yMEHUHI YCTAHABJIMBATh IPUHAIEKHOCTb
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKUX dJeMeHTOB |—4 mepuonoB llepuonnueckon cuCTEMBI
XuMHYecKuX djemeHToB JI. M. MeHneneeBa, UCHOIb3ysS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEAUHEHUH
1o nepuonam u rpynnam [leprnoanueckon cucreMsl XUMUYECKUX deMeHToB /1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBAa HEOPraHWYECKMX BEIIECTB  pa3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCU(UIUPOBATH XMUMHYECKUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKiiM, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IHMUHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKIIMii HOHHOTO OOMEHA, yYUThIBAs
YCIIOBHUS, NIPU KOTOPBIX 3TU PEaKIUU UAYT O KOHIIA;



c(hOpMUPOBAHHOCTh yYMEHHUM TPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh YMEHUN  PacCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBHTEIIPHBIX PEAKIIUM MOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuniun Jle [llarensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHUMHUYECKHE IIPOIIECCHI,
JeXKaIUe B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKUX IPoOIeMax XMMHUYECKOro IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHUH NPOBOJIUTH BBIYHCICHHUS C HCIIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B pEaKIUuu
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHUM COOIOIaTh MPaBHJIa MOJIH30BAHUS XUMUYECKOU
nocyao u jabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe MpaBUiia OOpaICHUS C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh U BBINOIHATh XUMHYCCKHUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE Cpeabl PAacCTBOPOB BEHIECTB C IIOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 IO
teMam «Metamnel» U «Hemeranmnabl») B COOTBETCTBHM C MpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHOpMalMIO, TMOJIyYaeMyl HW3 Pa3HBIX HCTOYHUKOB (CpPEeACTBa MacCOBOH
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHUW  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKH
1e7ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JACATEILHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPTaHK3M YEJIOBEKA;

JUTsT OOYYArOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHENbIX U CIa0OBUIANIMX OOYyYalOUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3amicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pa3nea 1. TeopeTrnueckune 0CHOBbI OPraHMYeCKOH XUMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTH4ecKue yrieBoa0posl 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaepxamue oprannyeckue coeJuHEeHUs
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3(hupbl
3.3 VYriaeBoasl 3 1




Hroro no pazgeny

Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

13

41 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BoicokoMOJIEKY IsIpPHBIE COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ienoB U TeM (uudpoBbIe)
Ne n/m Konrpoabusie | IlpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemniectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKINU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
2.1 MeTas 6
2.2 Hemerannbt 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie i[3yqeﬂnﬂ gﬁil;onaTeanme
padoThbI padoTsbI pecypenI
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKHUH Pl
5 Mertan u 3TaH — npocTeume 1
MIPEACTABUTEHN AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7 OTUJIEH U MIPONUIIEH — MPOCTEHIINe 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lomydenne 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 ¥ ToIyoJl. TOKCHYHOCTh
apeHoB

13 I'enetnueckas CBs3b YIiIeBOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIE UCTOUYHUKH YTIEBOIOPOIOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 O/HOOCHOBHBIE IIpeesIbHBIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAsI

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT

24 Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE
CrnosxxHbie 3(hUpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsr: rumponus, npuMeHeHHe,
Ourosoruveckas poJib KUpPOB
YrneBoabl: cocTaB, KiIacCUpUKaII.

27 BaxxHeiimme npeactaBuTeNu: TIOK03a,
bpykTO3a, caxapo3a

)8 Kpaxmai u memirono3a Kak mIpupoIHbIe
MOJTUMEPBI
KonTponbhas pabota no pazaeny

29 «Kucnopoaconepxalire opraHnuecKue
COEIMHEHUS

30 AMUHBI: METHIAMHH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

31 OpTraHUYECKHUE COSTUHEHUS, X
Ouojiornyeckoe 3HaueHue. Ilentuanp

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSIMHECHHUS

33 OCHOBHBIC TOHSATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN

34 OCHOBHBIE METOBI CHHTE3A




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHsbie
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTeJibHbIE

pecypchl

XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHMUYECKHX 3JICMEHTOB U UX COCIMHCHUM 10
TpynmnaM u nepuogam. 3HaueHue
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xuMmudyeckux ayemenToB /.M. Menaeneena B
Pa3BUTHUU HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

BaneHTHOCT. DIEKTPOOTPUIIATEIBLHOCTD.
CreneHs okucieHus. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Kinaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COeAUHEHM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMYHbBIX
KJIacCOB

Krnaccudukanus XuMu4ecKux peakiuii B
HEOPraHUYECKON U OPTaHUYECKON XUMUU.
3aKOH COXpaHEHHS MACChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakinu.
XHUMUYECKOE PABHOBECHUE

10

[paktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKII»

11

DnexrpoiauTHdeckas gucconuanus. [Tonstue
0 BoJlopoiHOM Tokazarene (PH) pactBopa.
Peaknuu nonnoro oomeHna. ['maponus
OPraHUYeCKHUX U HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peaknuu. [lorsTie 00 35eKTpOIU3e
pacIuIaBoB U pacTBOPOB COJIEH

13

Konrponbnas pabota no pazaery
«TeopeTrndyeckrie OCHOBBI XUMUM

14

Mertaubl, ux nojioxenue B [lepuoguueckoi
CUCTeME XUMHUYeCKuX 3neMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1ue pu3ndecKue CBOMCTBA
METaJUIOB




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN P
HaIpsKEHUH METaJIIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJIOB (HATPHiA, Kaauii, KalbllUi, MarHUH,
ATFOMUHHK) U UX COCIMHCHHM

17

XHAMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XMMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeJUHEHUU

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtamib»"

20

Hemeramnel, nX MoJIOKEHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

21

du3uvecKre CBOWCTBA HEMETAIIOB.
AJI0TpOTIHSI HEMETAJUIOB (Ha TIpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaeposa)

22

XUMHYECKHE CBOMCTBA raJOT€HOB, CEPBI U UX
COeIUHEHUU

23

XuMU4ecKue cBOWCTBa a30Ta, pocdopa u ux
COeIUHEHUN

24

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHCHUN

25

[IpumeHeHre BaXKHEUIIINX HEMETAUIOB U UX
COeIUHEHUN

26

O06001EeHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe «Hemeramisy. Beraucnenus mo
YPaBHEHUSIM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"HemeTamanr"»
Kontposnbnas padota o remam «MeTauibiy

28 u «Hemeramnsiy/Beepoccuiickas 1
MpoBepoyHas paboTa

29 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1
Heopranmueckne u opraHMdecKre OCHOBAHUS
AmMoTepHbIe HEOPTaHUYECKUE U

30 oprannueckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEILIECTB
Poinbs xuMun B 00eCIeUeHUN SKOJIOTHUYCCKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[IpencraBneHust 06 OOMIMX HAYYHBIX

32 MIPUHIINUIIAX POMBIIUIEHHOTO MOTYYEHHS 1
BaXXHEUIITNX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPUAIIOB

34 XUMUS ¥ 37J0pPOBbE YeIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knacc/ I'a6puensan O.C., OctpoymoB WU.T'., Cnankos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
* Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WN.T"., Cnaakxos C.A.

AxumonepHoe o0miectBo «M3naatenscTBo «lIpocBerienue»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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