MynununanpHoe Or0HKETHOE 001Ie00pa30BaTeIbHOS YUPEIKICHHE

«Cpennsist obieo0pazoBatenbHas mkosa NeS8» r. bpsincka

AHHOTaUA K padoyeil mporpamme

y4eOHOro mpeaMeTa X uMHs

[Iporpamma 1O XWMMHUM Ha YpPOBHE CpEOHEro ooOmero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii deneparnuny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEILHOM MPOTPpaMMbl CPEJAHETO OO0IIero o0pa3oBaHUS
(®OIT  COO), mnpencraBienHbix B  DexepalbHOM  TOCYJIapCTBEHHOM
obOpazoBatenbHoM craggapre COO, c¢ yu€rom KoHnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoi
denepaiuy, peamu3yIONIUX OCHOBHBIE O00pa3oBaTElIbHBIE TMPOTPAMMBI, H
OCHOBHBIX ToNOKeHH «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuun Ha niepuon 10 2025 roma» (Pacmopsbxenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MpOrpaMMbl MO XMMHUHU, K OINPEACIICHUIO
oOrmielt crpaTeruy 00y4YeHus, BOCIIUTAHNS U PA3BUTHsI O0YUAIONMUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
cCollep KaHMsl, pPe3yJbTaTOB OOydeHUss W TpeOOBaHMWII K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SIBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHY)XUT 3aBEpIIAIOIIMM 3TAallOM peaju3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
[EJOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHHUS U OOLIEH KYIbTYpPbl
YeJioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumuueckoe 0Opa3oBaHME



oOyyJaromuxcs Ha YpOBHE CpeHero ooimero oOpa3oBaHMs CpPeACTBaMH y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHUE M TOCTPOCHHE KOTOPOro OIpenesieHbl B
nporpaMMe MO XHMHUU C YYETOM CHEeUM(PUKU HAYKH XUMHUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MATEPUAIbHOW XU3HU OOINECTBa, a TaKXKe C Y4ETOM
oOIUX IeJed W TPHUHIMUIIOB, XapaKTEPHU3YIOIMIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero ooIero oopasosanus B Poccuiickoit denepanumn.

XUMHSI KaK AJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 poJib B
COBPEMEHHOW IMBWIM3AIMK, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHNE PAINMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUpPE KaK O €IMHCTBE
NPUPOJBI U YeJIOBEKa, KOTOpoe (HOpMUPYETCSs B XUMHUU HA OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, MX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHUS.

TecHO B3aMMOAEICTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajia
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYPhI, HEOOXOUMBIM YCIOBHUEM YCIEITHOTO
TpyAa W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUs Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBji€Ha Ha pEIICHHE
rJI00AIbHBIX MPOOJIeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON OE30MaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cootBercTBUMM C OOmMMMH LENIMH W TPHUHIIMIAMHU CpPEIHEro oOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 knaccsl, 6a30BbIi ypOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJKEHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMUEH.

CocraBisioliuMu  npeaMeTa  «XuMUs» SBISAIOTCS  0a30Bble Kypchl —
«Oprannueckas xumusi» u «OOm@ass U HeEOpraHWyecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTeMa
3HAHUU M0 HEOPTaHMYECKONW XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOIed XUMHH) U

OpraHn4ecKor xuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU



npeaMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000paswus
BEILIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa cojepxkanHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXOJla K M3YyYEeHHIO Y4yeOHOro wmarepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONPEACNIEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OPraHM4EeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCHUYECKONW TEOPUU CTPOCHUS OPTraHUYECKUX
COCIMHEHUW, a TakKe Ha YpPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemiecTB. CBefeHUss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOAOB JO CIOXHBIX OMOJIOTHYECKHU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XUMHM IOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus NEpBOHAYAIbHBIE
MIPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKOU pEaKIUU.

[lonq HOBBIM yTJIOM 3peHus B TmpeameTe «XuMmus» 0a30BOro ypOBHS
paccMaTpHBAETCSl W3YUYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKH Marepuan H (PaKTOJIOrMYEeCKHE CBEIACHUS O BEIIeCTBAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYYAIOMIMMCSI TPEJAOCTaBISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX TMO3HIIHM,
rIIy0Ke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIHMA OTOTO 3aKoHa — OT
o0o01mIaromel 10 0OBSICHSIONIEH M MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTU H
3aKOHOMEPHOCTSX MpoTeKaHus pgonojHsaercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIUMU KYJIbTYPOJIOTUYECKUH U MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHIO B3aMMOCBSI3M XUMHUHU C
IpYyTUMH HayKaMH, PAcCKpbIBAIOT €€ pOJib B IIO3HABATEJILHOM U IPAKTUYECKOU

ACATCIBbHOCTH YCJIOBCKA, CHOCO6CTBYIOT BOCIIUTAHUIO YBAXKCHUA K IIPOLCCCY



TBOpYECTBA B 00JACTH TECOPUU M MPAKTUUYECKUX MPWIOKEHUN XUMUHU, IOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHWMHEH, KPUTUUECKU OCMBICIMBATH HHGOPMAIUIO U
MPUMEHATh €€ JUIsl TIONOJHEHHWS 3HAHUM, pEIICHUS WHTEIUIEKTYalbHbIX U
AKCTIIEPUMEHTAIBLHBIX MCCIIEA0BATENbCKUX 3a/1a4. B 1enom coaepkanue yaeOHOro
npeaMera «XUMHS»  JAaHHOTO  yPOBHS  WM3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI ISl TTOHUMAHMUS
dbunocopckux uAeH, TakKMX KaK: MaTepUaIbHOE EJUHCTBO HEOPTaHUYECKOTO U
OpPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUNA MyTEM OSKCIEpPUMEHTa W
pelieHrs TMPOTUBOPEYMI MEXAy HOBbIMHU (akTaMhd UM TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTUYECKUX MPoOIeM, a
TaKke Mpo0seM cOepekeHUsT YHEPIEeTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmane pemieHuss 3amad  BOCHUTAHUS, Pa3BUTUS U COLUATU3ALMU
oOy4Yaromuxcsi MPUHATHIE MNPOrpaMMON MO XMMHUHU TMOJIXOAbl K OINpPEIeTICHUIO
CONepKaHUSI H TIOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s
pPa3IUUHBIX BHUJOB JIEATEIIBHOCTH: pelleHus mpoljieM, MOWCKa, aHaiu3a U
00paboTku nHGOPMAIIHH, HEOOXOUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIeI0BATENbCKONU JCATEILHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mpaktuke mnpemnojaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus, TaK U HA YPOBHE CpeiHEro olI1ero o0pa3oBaHus, MpU ONPeIeTICHUN
COJIEpKAaTENIbHOM XapaKTepUCTUKU LeJed HW3YUYeHHs] MpeIMeTa HampaBiICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKu Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOM
JIEATEIIbHOCTH 4YEJIOBEKa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. C
METOAUYECKON TOYKHM 3PEHUS TAKOW IMOAXOJ K OIPEHCIICHUIO LEJICH N3YUYECHUS

npeamMeTa ABJIACTCA BIIOJHE OIIPpaBJaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISMU W3YUYEHHs MpEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBHISAIOTCS:

. dbopMupoBaHHE CHUCTEMbl XHMHUYECKUX 3HAHMI Kak BaKHEUIIeH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPaA, B OCHOBE KOTOPOM JIEKaT
KJIFOUYEBbIE TOHATUS, (PyHIAaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHHU, OCBOCHHE
s3bIKa HAYKH, YCBOGHHWE U TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX O000OIIeHUI
MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HUCTOPUEN HMX PpPA3BUTHS U
CTaHOBJICHUSI;

. dbopMHpOBaHWEe M pa3BUTHE TMPEACTABICHHN O HAYYHBIX METOJaX
MO3HAHUSA BEUIECTB M XMUMHUYECKUX PEaKUUi, HEOOXOTUMBIX AJisi MPUOOpPETEeHUS
YMEHUN OPUEHTUPOBATHCS B MHUPE BEHIECTB U XUMHUYECKHUX SIBICHUM, UMEIOIINX
MECTO B IPUPOJIE, B IPAKTUYECKON U TTOBCEHEBHOM KU3HH;

. pa3BUTHE YMEHUM U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C
HAOJNIOZICHUEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJII0ICHUEM
npaBui 0€30MaCHOT0 0OpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, conepkaTenbHasi XapaKTEpUCTUKA LIEJIEW U 3a/1a4 U3y4YEeHUS
[peIMETa B IPOrpaMMe 10 XUMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME CpeHero ooimiero oopa3zoBanusa. CerogHs B
npenojaBaHUM XUMUM B OOJbIIEH  CTENEHW OTHAETCsl  MPEeANoYTeHUE
MPAKTUYECKONH KOMIIOHEHTE COJAEpKaHud OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00IIc00pa3oBaTeIbHON OpraHu3alliM, BIaJCIOIIECT0 HE
HAOOpOM 3HaHWU, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHHSIMU aKTUBHOTO MOJIYYEHUsI 3HAHUN U NMPUMEHEHHUS UX B PEAIbHOU KU3HU
JUISL PELICHUS PAKTUYECKUX 3aa4.

B cBa3u ¢ 3TuM 1npu M3ydeHUH Mpeamera «XHUMUS» JTOMHUHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

ajganTanys 00y4Jaronuxcsl K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K

caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHIO TPAMOTHBIX



peleHui B KOHKPETHBIX KM3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dopmupoBaHne y OOydaroOmMXCS KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIONIMX YHHUBEPCaJIbHOE 3HAUEHUE MJIs pa3jIMYHbIX BHJOB
JeSATEeNbHOCTH: PelIeHus] MpoOJeM, MOUCKa, aHanu3a U o0paboTKU MH(OpMaLuy,
HEOOXOJUMBIX JJIi TPUOOPETEHUS OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B II03HAaHUM XHMHH, a TaKKe JUIsI OLUEHKU C MO3ULMM
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKHX
CHOCOOHOCTEN 00YYaroIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUU B COOTBETCTBHUH C )KMU3HEHHBIMU NOTPEOHOCTSIMU, UCIOIb30BaTh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHalIu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEP KAHNUS;

(GopMupoBaHHEe U pa3BUTHE Yy OOYyYalOIIMXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOMI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, NPHU TUIAHUPOBAHUU U TTPOBEICHUU
XMUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaroumxcss YOEXKIEHHOCTH B T'YMaHHUCTUYECKOH
HAIpPaBJIE€HHOCTU XUMHUH, €€ BaXXHOW pOJIM B PEIICHUH IIOOATBHBIX MpoOiIeM
pPalMOHAIBHOTO MPUPOJIONOJIb30BaHUS, IOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] NPHUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOILIEHUSI K MPUPOJE U CBOEMY 3IO0pPOBbIO, a TaKXKe MPUOOPETEHUs OIbITa
WCTIONIb30BaHUSl TOJYYCHHBIX 3HAHWM Il TPUHSATHS TPAMOTHBIX PEHICHUNA B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBJICHUSIMH.

B yueOHOM 1muaHe cpeaHero oOmiero oOpa3oBaHMSA MPEAMET «XHUMUS»
0a30BOro YpoBHSI BXOJIUT B COCTAB MPEAMETHOI obnactu «EcTecTBEHHO-HAY4YHbIE

MPEAMETBD).



OOmiee 4yuCIO YacoB, OTBEACHHBIX IS HM3YyYCHHs] XUMHH, Ha 0a30BOM
ypoBHE cpeaHero obiero obpasoBanus, coctaiseT 68 yacoB: B 10 kiacce — 34

yaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 4ac B Hezeno).
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COIAEPKAHUE OBYUEHUSA
10 KUIACC
OPTAHUYECKASA XUMUA
Teoperuyeckue 0OCHOBBI OPraHUYECKOM XUMMHU
[IpeaMer opraHMYecKOW XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYECHUE
B IIOJYYEHUH HOBBIX BEIIECTB M MAaTEpUANOB. Teopusi CTPOEHHUS OPraHUYECKUX
coenunenuii A. M. ByTtiepoBa, e€ ocHOBHbIE MO10XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHu4YecKux BemecTB. [oMmomorus, wu3zoMmepusa. XUMHYECKas CBA3b B
OPraHUYECKUX COEIUHEHUSAX — OJJUHAPHBIC U KPATHBIC CBS3U.
[Ipencrasienue o kinaccupuKalMy OpraHnyeckux BemecTs. HomeHknaTypa
OpraHUYECKUX COEJAMHEHUN (cucTeMaTuyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BELIECTB.

SKCHGDI/IMCHT&HBHBIC MCTOJbI HM3YUYCHHUA BCIICCTB H HX HDGBDB,IHCHI/IﬁZ

O3HAKOMJIEHME C 00pa3laMu OpPraHMYeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHUYEeCKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHNE JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (TUTaBJICHHE, OOYTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJOTHYECKMM psd. MeTraH W 3TaH —
MPOCTEUIINE TPECTABUTENN AalIKaHOB: (PU3UYECKHE W XHMHYECKHE CBOWMCTBA
(peakiuu 3aMelleHus] U TOPEeHHs), HAXOXKICHUE B MPHUPOJAE, MOIyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUI psil. DTUIEH U MPOIUIIEH —
NPOCTEUIINE NPEICTABUTENN AQJIKEHOB: (PU3WYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAIUU, OKHUCICHUS W
MOJINMEPHU3AIINH), TOTyYEHUE U TPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHYECKHE CBOMCTBa (peakuus noiumepusauuun). [loayueHue CUHTETHYECKOTo

Kay4dyKa U pE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUU PpAI.
AnernneH — TpPOCTEUININK IPEACTaBUTENb AJKWHOB: COCTaB, CTPOEHHUE,
(bu3NYecKre U XUMUYECKUE CBOMCTBA (PEakLUy TMAPUPOBAHNS, FaIOr€HUPOBAHMS,
rUIpaTaluu, TOPEHUS ), IOIYyYEHUE U IPUMEHEHHUE.

Apensbl. benzon: cocras, ctpoeHue, GU3HMUECKME U XMMHYECKUE CBOMCTBA
(peakuuy raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U NMPUMEHEHUE. 101you:
cocmas, cmpoeHue,  usuyeckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUA), NONYYeHue u npumenenue. TOKCHUHOCTD
apeHoB. ['eHeTHuYeckass CBA3b MEXAY YIJIEBOAOPOJAMH, MPUHALICKANUMU K
Pa3INYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKM YTIIEBOAOPOAOB. [IpuponHbIi Ta3 W MOIyTHBIE
HedTanbie Ta3pl. HedTe u €€ mpoucxoxknenue. CriocoObl mepepaboTku HedTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUH, KaTaTuTU4YecKuil), nuponu3. IIpoaykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJIb U IPOAYKTHI €0 MepepadOTKHU.

9KCH€DI/IM6HT3J'IBHBI€ MCTOJbI HM3YUYCHHA BCIICCTB H HX HDGBDameHHﬁI

O3HAKOMJICHHE C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJIIEKIIUH
«Heptp» u  «Yroiap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJIOB U

rajJJorcHoInpoOn3BOAHbIX, ITPOBCIACHUC HDaKTI/I‘{eCKOﬁ Da6OTBII IMOJIYYCHHUC 3TUJICHA

Y U3YYEHHUE €TO CBOMCTB.

PacuéTtHrple 3anaumn.

Brruucnenns mo ypaBHEHUIO XUMUYECKOW peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOAYKTA PEAKIUM 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH ).

Kucaopoacoaepxaiue opranuyeckue coeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTH. METAaHOA W ATAaHOJ: CTPOCHHE,
du3nyeckre M XUMHUYECKHUE CBOMCTBa (peakiuu C AaKTUBHBIMU METaJIaMH,
rajoreHOBOJOPOJIaMH, TOpPEHHE), MpUMEHEHUuE. BoIOopoaHbIE CBSI3U MEXIY

MOJICKYJIaMHU CIIMPTOB. I[CﬁCTBHC MCTAaHOJIa U 3TaHOJIa Ha OPraHU3M YCJIOBCKA.



MHOroaTroMHpl€  CHUPTBHL. OJTWIEHIJIMKOAb M IJIMIEPHUH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHAas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM 4enoBeka. [[puMeHeHre rmunepuHa u STUIEHTJINKOIS.

®deHon: CTpoeHHEe MOJIEKYJbl, (U3MYECKUEe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts henona. [Ipumenenne penona.

Anpnerupl U Kemouwvl. DopMalbeTU[, aleTalbAETHA: CTPOEHUE,
(bu3NYecKue U XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHHS,
KA4ECTBEHHBIE PEAKIMH), [I0JYyYEHNE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHE U XMMHYECKUE CBOICTBa (CBOMCTBA,
o0mue Juisl Kjacca KUCIOT, peakiusl dTepupHUKaim), MOJTydeHue U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEJCTABUTEIU BBICHIMX KapOOHOBBIX
KHUCJIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Cnoxnble 3¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBonpl: cocTtaB, Kilaccudukanus ~ yrieBogoB  (MOHO-, M- U
noyiucaxapubl). I'moKo3a — mpocTednii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS
MOJIEKYJbl, (U3NYECKHe U XHUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE IJIIOKO3bI), HAXOXKJAEHUE B IPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @otocunre3. pykKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupoansie noauMepsl. CTpoeHne kpaxmana u
HeuroIo3bl.  PU3NUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApoJin3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

3KCH€DI/IMCHT3J'IBHBIG MCTOJbI HM3YUYCHHA BCIICCTB H HX HpeBpameHI/Iﬁ:

IIPpOBCIACHUC, Ha6J'IIOI[€HI/Ie N OIIHCAHHUC OJCMOHCTPAIMOHHBIX OIIBITOB: T'OPCHHC
CIIMPTOB, KAaYCCTBCHHLIC PCAKIHH OAHOATOMHBLIX CIIMPTOB (OKI/ICHCHI/IC 9TaHOJIa

okcusioM wmeau(Il)), MHOroarOMHBIX CHOUPTOB (B3aMMOJEUCTBUE TJIMIIEPUHA C



ruapokcugom meau(ll)), anpaerunoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumojmelcTBHE Kpaxmalia ¢ HOJOM),
MIPOBEICHHUE MPAKTHIECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOU KHCIIOTHI.

PacuérHrle 3aaa4mn.

Bblunciienns 1Mo ypaBHEHMIO XUMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA UCXOAHOIO BEIIECTBA WJIM MPOAYKTA PEaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprKanue Opraiu4ecKue COeIUHEHN.

AMUHOKUCIIOTHI Kak aM(OTepHble OpraHMYecKrue coequHeHus. Pu3ndeckue
U XMMHUYECKHE CBOICTBA aMMHOKMCIOT (Ha IpuUMepe IMIMHA). bruonornueckoe
3HA4eHUE aMUHOKHUCIOT. [lenTumasl.

benku kak npuUpoaHbBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. IlepBuunas,
BTOpPUYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IEHATYpALMsl, KAUECTBEHHBIE PEAKIIMH HA OEJIKH.

3KCH€DHMCHT&HLHH€ METOAbl M3YYCHHMS BEIIECTB M MX MNPEBpPAILCHMN:

HaO0JII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IMpH
HarpeBaHUU, LIBETHbIE peaKluu OEIKOB.

BbicokOMOJIEKY IsIPHBIE COCTUHEHH S

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHS MOJIEKYIISIPHAS
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUNA —
MOJINMEPU3ALMS U MOJTUKOHAEHC AL

3KCH€DHMCHT&HLHH€ METOAbl M3YVUYCHMS BEIIECTB M MX MNPEBpPAILCHMN:

O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXIpeIMETHBIC CBSI3U.

Peanmmszannst MeXIIpEIMETHBIX CBSI3€U NMPU U3YYEHUN OPraHUYECKOW XUMHUHU
B 10 kjacce ocyulecTBIISETCS 4epe3 HCIOJb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX MOHATHH, TaK U NOHATUU, ABJISIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX

npeaAMCTOB €CTCCTBCHHO-HAYYHOI'O IUKJIA.



OOmue eCTeCTBCHHO-HAYYHBIC TIOHSTHS: SIBJICHHWE, HAydHBIA (aKT,
THIIOTE3a, 3aKOH, TEOpHWs, aHAIM3, CHHTE3, KJIACCU(PHUKAIMS, NEPUOTUIHOCTD,
HaOJII0/ICHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE.

duszmka: wMaTepus, DSHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYIa,
OHEPIreTUYCCKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHUE
BeIeCTBa, (PU3MUCCKHUE BETUYUHBI M SAMHUIIB X U3MEPEHHUS.

Buosorusi: kjierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
dboTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BellecTBa (OCNIKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuUHEpasbl, TOPHBIC MTOPOJIbI, TOJIE3HBIE UCKOAEMbIE, TOTLIUBO,
pPECypCHI.

TexHOIOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOJOIIME CPEJICTBA, JCKAPCTBEHHBIC M KOCMETHUECKHE IIperaparhl, MaTepHalbl U3

HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPITAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI XUMHHU

XUMUYECKH 37eMeHT. AToM. Sfapo artoma, H30TONBL. DIJIEKTPOHHAS
000j104Ka. DHEPreTUYECKUE YPOBHHU, MOJYPOBHU. ATOMHBIE OopOuUTay, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpe/eieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuoanueckuii 3akoH u [lepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b NepUOIUYECKOr0 3aKoHA U [lepuoamyeckoil cucTeMbl
xumuueckux aneMeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TpPyINaM M TEpUOaM.

3HadyeHHe NMePUOIUYECKOr0 3aKOHA B PA3BUTHUU HAYKHU.



CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOM CBSI3U
(koBasieHTHasl HEMOJsIpHas W MOJSpHAsl, UOHHAs, MeTainyeckas). MeXaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBsi3M (OOMEHHBIH U JOHOPHO-
akuenTopHblil). BomopongHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOrO M HEMOJEKYJSIPHOIO  CTPOEHHMS. 3aKOH
MTOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[IonsTue o0 gucnepcHeIX cucreMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 107151 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKHX BelIeCTB. ['eHeTnueckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas peakmusa.  Knaccuukamuss XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPaHEHUS W MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IHYHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIHSIOIINE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckass auccoruainus. CuibHble U ClA0ble AJIEKTPOIUTHI.
Cpella BOOHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIINH.

3KCH€DHMCHT&HLHH€ METOAbl M3YVUYCHMS BEIIECTB M MX MNPEBpPAILCHMN:

neMoHcTpauus Tabmun «llepuonnueckas cuctema xumuyeckux snementon . U.
MenneneeBay, u3yueHHE MoOJEIEH KPUCTAIUIMUECKUX PEIIETOK, HaOII0eHUE
U ONHCAaHME JEMOHCTPAllMOHHBIX M JaOOPAaTOPHBIX OIBITOB (pa3joKEHUE
[IEPOKCHIA BOAOpOAA B IPUCYTCTBUM KaTaau3aropa, OIpEeNeIeHUE Cpeabl
PacTBOPOB BELIECTB C IIOMOILBIO YHUBEPCAILHOIO UHIUKATOPA, pEaKIIUd HOHHOIO
oOMeHa), MPOBEJEHUE MPAKTHUECKOU pabOThl «BiausiHue pa3inyHbiX (GaKTOpOB Ha

CKOPOCTh XUMUYECKOU PEAKIIAM.



PacuérHrle 3aa4u.

PacyéTtel 1O ypaBHEHMSIM XUMHUUYECKHX peEakluid, B TOM YHUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckass xumus

Hemeranner. Ilonoxxkenne HemetauioB B Ilepuoguydeckoil  cucTeMe
xumuuyeckux snemeHtoB JI. M. MeHnneneeBa U 0COOGHHOCTH CTPOCHHUS aTOMOB.
dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETaUIoB (Ha MpuUMEpe
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOT€HOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHMs)) U HUX  COCIUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHne BaKHENIINX HEMETAJIJIOB U UX COCTUHEHUN.

Mertamnsl. [lonoxenune metamioB B [lepuoguueckoit cucreMe XUMUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000J0YEK
atoMoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJJIOB.
DNEKTPOXUMHUUYECKUIN P/ HAMIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBAa BAXKHEUIIMX METAJJIOB (HATPHM, Kaluuil, KaJabIWH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHU.

OO6mue crnocoOwl mosydeHus: MeTayyioB. [IpuMeHnenrne meTawioB B OBITY U
TEXHUKE.

BKCHGDHMGHTEUIBHBIC MCTOJbI HM3YYCHHA BCIICCTB H HX HDGBD&IHCHHI;'I:

M3y4YeHUE KOJUIeKIMH «MeTamibl U CIjiaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3aj1a4, HAOJIOJCHUE M OMUCAHUE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCUA AIOMUHUS C pacTBOpaMu
KHUCJIOT U 1eJI0Yel, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuértHrle 3a1aun.

Pacuérel Macchl BemecTBa Ui 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY

BELIECTBA, Macce WM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAaKIMHU BEIIECTB,



pacuy€Thl Macchl (00bEMa, KOJIMUECTBA BEIISCTBA) MPOAYKTOB PEAKIIUH, €CIIU OJIHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumuu B oOecrieueHUH SKOJOTHYECKOM, SHEPIeTHUSCKOW U IMHIIEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [IoHSATHE O HAay4yHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUU.

[IpencraBnennss 00 OOHMUMX HAyYHBIX MPUHIUNAX POMBIIUICHHOTO
MOJTYy4YE€HUS BaXKHEHIINX BEIIECTB.

YemoBek B MHpPE BEHIECTB M MATEPHUAIOB. BAXKHEUIIME CTPOUTEIIHHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MAaTE€pHajbl, KpPACKHU, CTEKJIO, KepaMHKa,
MaTepuaibl s JIEKTPOHUKHA, HAHOMATEpHUaAllbl, OPraHUYECKHUE U MUHEPAIbHBIC
ynoOpeHus.

XuMHUST U 3J0pPOBbE YEIOBEKA: IMPABWJIA HCIOJb30BaHUS JIEKAPCTBEHHBIX
IIpernapaToB, MpaBmiIa OE30IaCHOI0 MCIIOIh30BAHUS MPEIapaToB OBITOBOW XHUMHHU
B MOBCEIHEBHOM JKU3HM.

MexnpenMeTHBIE CBSI3H.

Peanuzanust MeXNpeOIMETHBIX CBSI3€M TNpU  HU3YyYEHUM OOmedl u
HEOPraHM4ecKorM XxuMuM B 11 Kitacce ocylIecTBIIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHN, TaK ¢ TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HaY4YHBIH (haKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCu(PUKaUsi, TMEePUOAUIHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®dusuKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBa, (DU3UUYECKUE BEIIMYMHBI U €IUHUIBI X
U3MEpPEHUS, CKOPOCTh.

buonorusi: kieTka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U

MUKPOJ3JICMCHTBI, BUTAMWHEI, oOMeH BCIICCTB B OpraHu3McE.



['eorpadusi: MuHEpabl, TOPHBIE MTOPOIBI, TIOJIE3HBIE UCKOMIAEMBIE, TOTUIMBO,
pecypchl.

TexHOnOTus: XMMHAYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPrHUsl, MPOU3BOJICTBO
CTPOUTEIIbHBIX MaTEpUAIOB, CEIbCKOXO3SUCTBEHHOE IIPOM3BOACTBO, MHUIIEBAs
MPOMBINJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaTroB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHUH.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110
XUMHNHN HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4arolMMHUCS TpPOrpaMM CpelHero o0Imero o0pa3oBaHus (JMYHOCTHBIM,
METanpeMETHBIM M TpeaMeTHbIM). HayuHo-meronuuyeckoil OCHOBOM  Juis
pa3pabOTKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEro
00pa30BaHUsl SABJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHCTEMHO-AESTENIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHErO
o0111ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOLIHE:

OCO3HAaHHE OOYYAIOIUMUCS POCCUUCKON TPaKJaHCKON HUIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJINYUE MOTUBALUU K O0yUEHUIO;

LeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHUI JIMYHOCTH HA OCHOBE

KITFOUEBBIX IIEHHOCTEW W MCTOPUUYECKHUX TPAAUIINA 0a30BOM HAYKU XUMUWU;



TOTOBHOCTh M CIIOCOOHOCTh OOYYaloUIMXCsS PYKOBOJICTBOBAaTHCS B CBOEH
NeSITeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIUMH I€IOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHMSI 3KOJOTUUECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
IEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JInuHOCTHBIE pEe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOW W BOCHHTATENLHOW JESATETbHOCTH B COOTBETCTBUU C
TYMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakJIaHCKOTrO OOIecTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMHM W TpaBUJIaMH  [OBEIEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHHUA JIMYHOCTH
o0y4Jarommuxcs.

JIMYHOCTHBIE pe3yJdbTaThl OCBOSHHUS TpeaMeTa «XUMHUS» OTPaKaroT
c(OpMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TMPAKTUYECKON JEATEIbHOCTH
o0yyYaromuxcs Mo pealn3aluy NPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCcTH:

1) rpa’aaHCKOro BOCIUTAHUS:

OCO3HaHMA  OOYYAIOUIMMHCA  CBOMX  KOHCTUTYLIMOHHBIX IpaB H
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABOTIOPSAKY;

OPEJICTaBICHUS O COLUUAIbHBIX HOpPMax M TpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKON [EATEIbHOCTH TMPHU CO3IaHUU
y4eOHBIX TPOEKTOB, PEIIEHUH Y4EOHBIX U MO3HABATEIbHBIX 33]ad, BBHIIIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH TOHHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTHKY H
apryMEHTHI IpYTHX MPHU aHAIHU3€ PA3IUYHBIX BUOB yUeOHOI NesSTeTbHOCTH;

2) 1aTPMOTHYECKOI0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACIEAMIO

OTE€YECTBCHHON XMMUH;



YBO)XEHUS K IPOIIECCy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IIPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHsI HAyKH €CThb PE3ysbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  IOMCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpECa W I[I03HABATENIbHBIX MOTHBOB B IOJYYEHHH U IMOCJIEAYIOLIEM
aHanm3e UHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 MIOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTyallUd, CBSI3aHHbIE C XUMHUYECKUMHU
SBJICHUSIMH,

Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHHE U IMOCTYNKU CBOMX TOBApHILEH ¢
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITHUX
MOCTYIIKOB;

4) gopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl LIEHHOCTEH 30pOBOr0 U Oe3omacHOro oOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

coONIO/IeHNsT MpaBWJl 0€30MacHOTO OOpalieHUs C BeleCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAaHUS LEHHOCTH NPAaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHHUs
aJIKOT0JI5, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKOM
JeSATEeNbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM U  JPYruxX BHAAX

ACATCIIBHOCTH,



YCTAaHOBKM Ha aKTUBHOE YyYacTHE€ B PEIICHUU IMPAKTUUYECKUX 3aj]ad
COIMAIbHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPpodecCcuil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBXEHUS K TPYAY, JIIOJAM TPYJla U pe3yiabTaraM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TPaeKTOPUU
oOpa3zoBanus, Oyaymied mpodeccuu W peanu3alri COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUU, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 1eeCO00pa3HOTO OTHOIICHUS K MPUPOJAE, KaK HCTOUHHUKY
CYIIECTBOBAHMS KU3HU HA 3eMIIE;

MOHUMAHMS TJIO0ATBHOTO XapaKTepa HSKOJIOTHYECKHX MPOOJieM, BIUSHUS
AKOHOMMYECKHUX MPOIECCOB HAa COCTOSIHUE MTPUPOTHON U COLUATIBHON CPEbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOIB30BaHUS JOCTHDKCHUH XUMUU  JUIS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOIO HENPUATHS JACWCTBHM, TMPHHOCIIIUX BpPEJ OKPYKaAIOUIEH
MIPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIAroNnpUsTHBIE IKOJIOTHYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJIMYUS ~ Pa3BUTOrO0  DKOJOTHMYECKOTO  MBIIUJIEHHUS,  IKOJOTHYECKOM
KYJIbTYpPbl, OIBITA JESATEIbHOCTH SKOJIOTUYECKOM HANpPaBIC€HHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHKE, CIIOCOOHOCTM M YMEHHMS AaKTHMBHO THPOTUBOCTOSITH HACOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS CHeluPUKH XUMHM KaK HayKd, OCO3HaHHUA €€ poJIh B
GbopMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO

NpcaAcCTaBJICHUA 00 OKpPYKaromceM MHUPEC KaK O CAWMHCTBC IMPHUPOJLI U YCIOBCKA, B



NO3HAHUM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIIeHUH NpodsieM COXpaHEeHHs
MIPUPOIHOTO PaBHOBECHS,

yOEeKIEHHOCTH B 0CO0OM 3HAYMMOCTM XHUMHHM JJII COBPEMEHHOM
IUMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANPABICHHOCTH W Ba)XHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, PEHIEHUH II100aIbHBIX MpodsieM
YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIIEUEHUU YCIOBHM
YCHEIIHOIO0 TPpyJa U SKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUA, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTy4yaeMble 3HAaHUA JJIs aHAJIM3a U OOBSICHEHUS SIBIICHUI OKPY’KaIOLIEro MHUpa U
MPOUCXOMSIINX B HEM U3MEHEHUM, YMEHUs JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA s
peleHust IpoOsieM B peabHbIX )KU3HEHHBIX CUTYAIINAX;

WHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON NESITENBHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUW 10 XHMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMU;

WHTEpECca K 0COOEHHOCTSM Tpy/Aa B Ppa3IMUHbIX chepax mpodeccruoHambHOM

JCATCIBHOCTH.

METANPEIMETHBIE PE3YJIbTATbDI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHUS YUCOHOTO IpeaMeTa « XUMHS» Ha

YPOBHE CpeAHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:



3HaYuMble A8 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYaromIMXCs
MEXIMCUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAyUHbIE MOHATHUS, OTPaXKaIOLIUe
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa H CHEUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, SHEPrus, SBJICHUE,
npoliecc, CUCTeMa, HayYHbIA (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwus, UCcCleA0BaHne, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaJbHbIE yueOHbIE JEHCTBUS (II03HABATEIbHbIE, KOMMYHHUKATHBHBIE,
PETYJISTUBHBIE), oOecreynBaroIue (dbopmHpoBaHue (yHKUIMOHAIBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00yYaroIuXcs;

CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE ydeOHbIE
JICUCTBHUS B IIO3HABATEIIBHOW U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTHBHBIMU

NEUCTBUSIMHA.

OBJjaseHne  yHMBepCAJbHBIMH y4eOHBbIMH NMO3HABATEIbHBIMHU
NefCTBUAMM:

1) 0a30BbIe JJOrUYeCKHe eHCTBHS:

CaMOCTOSITeIbHO  (DOPMYyJNIHpOBaTh W aKTyaJu3upoBaTh  IpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesiATh 1IN JeATCIbHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJIATh XapaKTePHbIC MPHU3HAKU TMOHATHW M yCTAHABIWBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHWUS W KPUTEPUU ISl KiIacCH(HUKAIMK BEIIECTB U

XMMUYECKUX PEaKIUM;



yCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyXKIeHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTU M TPOTHUBOPEUUS B paccMaTpUBAEMBbIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKITIOUCHHS,

IPUMEHATH B MPOLIECCE MO3HAHMS, UCTIOIb3yEeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBHIBATH MOJIETbHBIEC MPECTABICHUS — XUMUYECKHM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJICJIbHBIE MPECTABICHUS JJIS BbISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XMMHUYECKUX PEaKIUH.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE TeHCTBHUSA:

BJIaJIETh OCHOBAaMH METOJOB HAYYHOTO TMO3HAHHS BEIIECTB M XUMHUYECKUX
peaKIuu;

dbopMmynaupoBaTh 1eId U 337a4d  MCCIEJOBAHUS,  HCIOJIb30BaTh
MOCTaBIICHHBIE M CaMOCTOSTENEHO C(HOPMYIHpPOBaHHBIE BOIPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHHUA M OCHOBBI JJisi (DOPMHPOBAHUS THIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIFHOTO IUJIAHUPOBAHUS U TPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOJ0M
mpoIecca, CaMOCTOSITENBHO TPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIHpoBaTh
0000IIeHHSI ¥ BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMS,
COCTaBJIITh OOOCHOBAHHBINA OTUET O MPOEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATENbCKOW W TPOEKTHOM
JESATeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO pPAa3TUYHbIX
METO/IOB TIO3HAHU.

3) padora c nanpopmanueii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX HHPOpMAIMK (HAYIHO-

MOMyJISIpHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUS, CIPAaBOYHBIC TMOCOOWUS,



pecypcsl MHTepHeTa), aHaau3upoBaTh MHGOPMALIMIO Pa3IMYHbIX BUIOB U (OpM
Mpe/ICTaBIICHNUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTHUBOPEYHBOCTH;

(opMyIUpOBaTh 3aMpOChl U MPUMEHATh Pa3IUYHbIE METObI MIPU MOUCKE U
orbope wHpOpMAIMK, HEOOXOAMMOW JUIsi BBIMONHEHUS YYeOHBIX 3amad
OIPEAECITIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTHUMAJbHYIO  (OpMy  IpeICTaBICHUS
nHpopMaru (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCTIONb30BaTh HAy4YHBIM S3bIK B KauecTBE CpEACTBa Npu pabore ¢
XMMHYECKON HH(OpMalMe: MNPUMEHSITb MeXIpeaIMeTHble ((pu3zndyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, aOOpEeBUATYPbI, HOMEHKIATYPY;

UCTIONb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA

HarjsiaHOCTH.

OBaanenue YHUBEPCAJIBbHBIMHA KOMMYHUKATUBHBIMHA JEUCTBUSIMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOll TeMbl B XOJ€ Juajora
W/WIU  JTUCKYCCUH, BBICKA3bIBaTh HJIeU, (POPMYIHPOBATH CBOM MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3YJIbTATOB INO3HABATEIBHOM NESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH pabOThl MO UCCIEIOBAHUIO CBOWCTB
M3Y4aeMBbIX BEIECTB, PEAIM3aIlMi y9eOHOTO MPOeKTa U (OPMYIUPOBATH BBIBOIBI
[0 pe3yJibTaTaM MPOBEIEHHBIX HMCCIENOBAHUN MYTEM COIIACOBAHUS MO3ULIMI B

X0J1€ 00CYX/IeHUsI 1 0OMEHA MHEHUSIMU.

OBJIa}IeHI/Ie YHUBEPCAJIBHBIMHU PEryJIATHBHBIMHA )Ief/'ICTBHﬂMHZ



CaMOCTOATENIbHO IIJIAHUPOBAaTh W OCYIIECTBIISITH CBOK ITO3HABATEIBHYIO
NeSTENbHOCTh, oONpeAenss €€ Lelu M 3aJadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii ajJrOpUTM JEUCTBUM IpHU
BBIMIOJJHEHUM Y4E€OHBIX M MCCIEIOBATEIbCKUX 3a/4ay, BBIOMpAaTh Haumbojee
3¢ deKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJyYeHHUsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOAHaIN3a

H CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHbIe pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUS»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XHUMHMUYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAralOIINe TMOHATHS (XUMHUYECKUN DJIEMEHT, aToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHas), MOJb, MOJISIpHas
Macca, MOJISIPHBIM O00BEM, YTIEPOIHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
pajuKall, U30Mepusi, U30MEPHI, TOMOJIOTUUECKUN Psiji, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpKAIIHE COEAUHEHHS, MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE

3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS



oprannueckux BemiectB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXKAIKME B OCHOBE IMOHUMAHMUS TNPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PaKTOIOTHUECKHE CBEJACHUS O CBOWMCTBaX, COCTaBe, MOJIYYCHUH WU
0€30MacHOM HCIIOJB30BaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEpHbIE MPU3HAKU TOHATUMA,
YCTAHABIUBATh MX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPHU
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALIECHUN OPraHUYECKUX COCIUHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JIJIs
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOMN)
dbopMynT OpraHMYECKHMX BEIIECTB W ypaBHEHUN XHMHYECKUX PpEaKIIui,
M3TOTAaBIMBATh MOJEIN MOJICKYJ OPraHWYECKUX BEIIECTB ISl WILTFOCTPALMM KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh M3YYEHHBIX
OpPraHMYECKUX BEHIECTB II0 HX COCTAaBY M CTPOCHHUID K OINPEACIEHHOMY
KJIAcCy/Tpynne CcoeAuHeHu (yrieBOJOPOAbI, KHCIOPOJI € a30TCOAEpIKAIIHe
COEJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEJIMHEHMs), JaBaTh UM Ha3BaHUS IO
cucremarnuecko HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIE
HA3BaHUSl OT/EJBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIMICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (HeHoJ, (hopMalabIeruj, aleTalbAerul, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TJIFOKO034a,
bpykTO3a, Kpaxmal, IIeJUTI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHHUS OMNPENENATh BUJBI XUMUUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH IOJIO)KEHHUS] TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh  COCTaB, CTPOECHUE,

(I)I/IBI/I‘-IGCKI/IC U XHUMHMYECKHE CBONCTBA TUIHUYHBIX HpCI[CTﬂBHTGJIGfI Pa3In4YHbIX



KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIECH, IPOIWJIEH, alleTHJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIMKOJb,
INIMLEPUH, (EHOJI, aleTalbJIerua, MypaBbHUHAas M YKCyCHash KHCJOTHI, IJIHOKO3a,
KpaxmaJl, [eJUII0JI03a, AMUHOYKCYCHAsl KACII0Ta), HIUTIOCTPUPOBATH T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIMX XUMHUYECKUX PEAKLHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpPMUPOBAHHOCTb YMEHMUS XapaKTepU30BaTh UCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbst (HE(Th, NPUPOAHBIA Ta3, Yrojb), CHIOCOOBI HX
nepepaboTKU U MPaKTUYECKOe IPUMEHEHHE MTPOTyKTOB NepepadoTKH;

c(OPMUPOBAHHOCTh YMEHMHM NPOBOJAUTH BBIYUCIEHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA WM IPOIYKTa
peakuuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEILECTB
WIM NPOAYKTOB PEAKIINN);

c(OpPMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOH 3HaHU 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCHOJIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XMMHYECKUX SIBJICHUH (HaOIt07eHne, u3MEpeHne, SKCIIEPUMEHT, MOJEIMPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHYECKHE 3HAHUSA Ui HPUHATHA pELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh ~ yYMEHWIl  coOnrofaTh  MOpaBWiia  MOJIb30BaHUS
XUMHUYECKON MOCyAold W J1abOpaTopHbIM OOOpYIOBAaHHMEM, a TaKKe IpaBuia
oOpallleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMHU MO BBIIOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHINOJHITh XUMHUYECKHI
HKCIEPUMEHT (TPEBpallleHUs] OPraHUYECKUX BEIIECTB IIPU HarpEBAHUH, TIOJTYyUEHHUE
STWIEHA M M3YyYEHHE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEUIECTB, JCHATypalus OEIKOB MpU HArpeBaHHUM, I[BETHbIE pEaKIUU OEIKOB) B
COOTBETCTBHM C TMpaBUJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C

BEIIECTBAMH U J1aOOpaTOPHBIM OOOpPYAOBAaHHEM, TMPEIACTABIATh PE3yJIbTATHI



XUMHUYECKOr0 JKCIEpUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyJIHPOBATh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uHpopManuio, IMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHdopmanuu, MaTepHET U Opyrux);

chOPMHPOBAHHOCTh  YMEHHA  COOMIONAaTh  TpaBWiIa  JKOJOTUYECKU
1eaecooOpa3sHoro ToBeJAEHUsT B OBITY M TPYJOBOM JESITEIBHOCTH B IEIAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIONICH MPUPOIHON Cpelbl, 0CO3HABATh
OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3MbI ONMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHUMas cMbIci Tokazatens [IJIK, mosicHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEJOTBpAIlCHUsT KX BPEIHOIO BO3JACHCTBHS Ha OpraHu3M
YeJIOBEKA;

JUIs O0y4JaroluXcsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbS: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XAUMHAYECKHX SIBJICHUH;

JUISL CHENbIX U CHA0OBUIAIIMX OOYyYaloIMXCs: YMEHHUE HCIOIb30BaTh

penbeHO-TOYCUHYI0 cucTeMy obo3HadueHuid JI. bpaitnsg mis 3anmmucu XUMHYECKHUX

dbopmyi.

11 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUs Kypca «OOlmas M HeopraHuyeckas
XUMUS) OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TMO3HAHUM SIBIICHUI
npupoasl, B  (OPMUPOBAHMM  MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JIJI pEUICHUs MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN

cpene;



BJIAJICHUE CHUCTEMOW  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIfe MOHATHS (XUMHUYECKUNU 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTNYECKas, BOJOPOIHAS ), KpUCTa/NIMUecKas penieTka,
TUIBI  XUMHUYECKUX  pEaKIUi, PacTBOp, DJIEKTPOJHTHI, HEIIECKTPOIUTHI,
AJEKTPOJUTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peaklnH, XUMUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuii 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMsS] MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS YHEPIUU
pU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMMUYECKUX SIBJICHHM, (PAKTOJIOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€30MTaCHOM HCIIOIh30BAHUN BAKHEHIINX HEOPTAHMYECKIX
BEIIIECTB B OBITY U NMPAKTUICCKON JEATCIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBSA3b, UCIIOJb30BATh COOTBETCTBYIOIINME MOHATUA MPHU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY st
cocTaBieHus (OpMyaT BEIIECTB M  ypPaBHEHHM XUMHUYECKUX  PEaKIIUH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIbHBIX
HEOPraHUYEeCKUX BeIIeCTB (yrapHblil Tra3, YTIEKUCIbIM ra3, amMMUak, Tam€Has
M3BECTh, HEeTaIIEHAs NU3BECTh, TUThEBAs COJ/A, MUPUT U JIPYTHE);

c(hOPMUPOBAHHOCTh yYMEHUW OMNpENeNsATh BaJlGHTHOCTb U  CTENEHb
OKHUCJICHUSI XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHU/]
XUMHUYECKOW CBsI3M (KOBaJICHTHAsl, WOHHAs, METa/UIMYecKas, BOJIOPOJHAs) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas,
MOJIEKYJISIpHAs, HOHHAsl, METALIMYECKAs), XapakTep Cpelbl B BOJHBIX pacTBOpax

HEOPTraHUYECKUX COCTUHEHUM;



c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONpeneiI€HHOMY Kiaccy/rpymme
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIN);

c(hOPMHUPOBAHHOCTh YMEHHUM PACKpPBIBATh CMBICI MEPUOJIUYECKOTO 3aKOHA
. W. MenneneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOLIYIO,
OOBSCHUTETBLHYIO U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumudeckux snemeHtoB JI. WM. MenjgeneeBa, ucnonb3ys MOHATHS «s-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, O0OBSICHSITD
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMMHYECKHUX BJIEMEHTOB U UX COCIUHEHUI
110 nepuoaam u rpymnnaM [lepuoguyeckont cucteMbl XUMUYECKUX di1eMeHToB /1. WM.
Menneneena;

c(hOpPMHUPOBAHHOCTh yYMEHHUM XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEI[ECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(DUIIMPOBATH XUMUUYECKUE PEAKIUU 10
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArHpyIOIIUX BEILIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTaBISATh YPaBHEHHS PEAKIUN pa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUii HOHHOTO OOMEHa, YUUThIBAs
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT O KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH pEaKUUU, MOATBEPKIAOIINE
KAUeCTBEHHBI COCTAaB pA3IUYHBIX HEOPraHWYECKUX BEIIECTB, PACHO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX

BEIIECTB;



c(hOPMHUPOBAHHOCTh YMEHHM pPACKpPBIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKLUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
ATUX PEaKIINM;

chOPMHUPOBAHHOCTh ~ YMEHHH  OOBSCHATH  3aBHCUMOCTh  CKOPOCTH
XUMHUYECKOM pPEaKIMu OT Pa3IUYHbIX (AKTOPOB; XapaKTep CMEIICHHUS
XUMHUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS (TIPUHITUI
Jle lllaTenbe);

c(hOPMHPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XUMHUYECKHUE IPOIIECCHI,
JeKaIlue B OCHOBE MPOMBINIJIEHHOTO TOJYYEeHHs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTb MNPEJCTABIECHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIEMax XUMHUIECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MOHATHUS «MaccoBas JIOJNS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPY XUMHYECKUX PEAKIHIX, MacChl BEIIECTBA WIN 00BbEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIIOBOro 3¢ (deKTa peakIud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHECHUS SHEPTHH;

c(OpMHUPOBAHHOCT,  YMEHHMH  coOmrofaTh  MpaBWia  IOJIb30BaHUS
XUMUYECKON TMOCy0od W J1abopaTopHBIM OOOpYyJOBaHHMEM, a TaKKe IpaBUia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBHM C HHCTPYKIMSIMH IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3ioKeHHe IMEePOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalu3aTopa,
OTIPENICIICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIILIO  YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3INYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklUu Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHWOHBI, HA KaTHOH aMMOHWSI, PEIICHUE AKCIICPUMEHTAIBHBIX 33134 I10
TeMaMm «Metamely u «HemeTtamnb»y) B COOTBETCTBUU C TMPaBUIAMU TEXHUKHU
0e30MacHOCTH MPU OOpAIlEHUH C BEIIECTBAMHU U JaOOPaTOPHBIM 00OpYAOBAHHUEM,

NpCACTAaBATh PE3YJIbTaTbl XHUMHWYCCKOI'O0 JOKCIICPUMCHTA B (bopMe 3aIInucu



YpaBHEHUN COOTBETCTBYIOIIUX peaKiuii U (OpMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, MaTEepHET U Apyrux);

chOpPMUPOBAHHOCTh ~ YMEHHUWA  COONIOJATh  MpaBWiIa  3KOJOTHYECKH
1[EJ1eCO00pa3HOr0 TMOBEJEHUS B OBITY U TPYJOBOM JEATEIBHOCTH B UENIIX
COXPAHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH NPUPOJHOM CpEeabl, OCO3HABATH
ONACHOCTh BO3JCUCTBHUS HA KUBBIE OPTAaHU3MBI OINPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarenst [IJIK, moscHATL Ha mpuUMeEpax CHocOObl yMEHBIICHUS H
MIPEAOTBPAILIECHUS X BPEAHOTO BO3ACMCTBHSI HA OPTraHU3M YEJIOBEKA;

ISt 00yYaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX ITO3HAHUS BEIIECTB M
XUMHYECKUX SIBIICHUM;

JUISE  CHENBIX M CIA0OBUASMIIMX OOYYarONIMXCS: YMEHHE UCIOJIb30BaTh

penbedHO-ToUeUHYI0 cuctemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
No HaumenoBanue pa3zienoB u TeMm KonuuecTBo yacos DNEeKTpOHHBIE
/m HpOorpamMmbl Bcero|KonTtponbnsie| [Ipaktuueckue (uudpossie)
paboThI paboTEI o0OpasoBartebHbIE
pecypchl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
1.1 |[Ipenmer oprannyeckoit xumuu. Teopus | 3
CTPOECHUS OPTAaHUYECKUX COCTMHEHUN A.
M. bytneposa
Wroro no pazueny 3
Paszgea 2. YrieBoaopoanbl
2.1 |[IpenenbHble YIII€BOAOPOIALI — ATKAHBI 2
2.2 |HempenenbHble YIIeBOJOPObI: AJIKEHBI, | 6 1
AJIKaMEHBbI, AJIKUHbI
2.3 |ApoMaTHYeCcKUE YIIeBOIOPOIbI 2
2.4 ([IpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB 3 1
U UX nepepaboTka
Wroro no pazueny 13
Paszgea 3. Kucaopoacoaepxamiue oprannyeckue coeIuHeHus
3.1 |Couptsl. Oenon 3
3.2 |Anbperunsl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnosxxubie 3¢upbl
3.3 (YrueBonasl 3 1
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus1
4.1 |AMI/IHBI. AMMHOKHMCTIOTBI. benku 3 |
Wroro no pasneny 3
Pa3znea S. BoicokomoJieky/JIsipHbIe COeIMHEHUS
5.1 |HJ'IaCTMaCCBI. Kayuyxu. Bonokna 2 |
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I1O0 34 2 2

I[TPOTPAMME

11 KVIACC




Ne  ([Hammenosanue pasgenos u teM  [KosmuecTBo 4acos ONIEKTPOHHBIE
/11 [IpOrpaMMBbl Bcero [KonTponbshbie |[IpakTuueckue (unposeie)
pPaGoTHI pPaGoTHI o00pa3oBaTelbHbIC
pecypcbl
Paznen 1. Teopernueckrne OCHOBbBI XUMHH
1.1 |Ctpoenue aTomMOB. 3
[leproauueckuii 3aK0H U
[lepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenzaeneeBa
1.2 |CtpoeHue BemiecTna. 4
MHuoroo6pasue BeuecTB
1.3 (XuMuueckue peakuuu 6 1 1
Wroro no pazneny 13
Paznen 2. Heopranuueckast Xumust
2.1 |Meramibl 6 1
2.2 |Hemertasnsl 9 1 1
2.3 |CBsI3b HEOPTAHUYECKHUX U 2
OpTraHUYECKUX BELIECTB
Wroro no paszneny 17
Pasnen 3. XuMud U >KU3Hb
3.1 |XI/IMI/I}I 1 JKU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10|34 2 3
[TPOI'PAMME

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC




Tema ypoka

KoJgnuyecTBo 4acoB

Bcero

KonTpoJsbnbie
padoThbI

IIpakTHYecKue
padoThI

JlaTta
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypcbl

[IpenmeT opraHnyecKoi XUMuUH,
€€ BOBHUKHOBEHUE, Pa3BUTHE U
3HaYEHHE

Teopus cTpoeHUS OPraHUIECKUX
coequHenniit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHUS

[Ipencrasienue o
KJ1acCU(UKALUU OPTraHUYECKUX
BemecTB. Homenknarypa
(cucremaTudeckas) u
TpUBUAJbHBIC HA3BAHUS
OpPraHMYECKUX BEILEeCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH 1 3TaH — NPOCTENIINE
MPEICTABUTEN aJTKAHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOICTBa

DTWIEH U IPONUIEH —
[IPOCTEUILINE NTPEACTAaBUTEIN
QJIKCHOB

[IpakTuueckas padora Ne 1.
«ITony4yeHnue sTHIICHA U U3yUeHUE
€0 CBOICTBY

Ankanuensl. bytaauen-1,3 u
MeTtunoyTanueHn-1,3. Ilomydyenue
CHUHTETHUYECKOTO Kay4yyKa 1
PE3UHBI

10

AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTpOeHI/Iﬂ, FOMOJIOI“PI‘IGCKI/Iﬁ pHII.
ALIETUIIEH — MPOCTEUIIIHI
Hpel[CTaBI/ITeJIb AJIKMHOB

11

BrrunciieHus 1o ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: OEH30.1 U TOITYOII.
TOKCHYHOCTD apEHOB

13

['eHeTHyeckas cBA3b
YTJIEBOJOPOAOB, IPUHAIICKALIUX
K pa3JINYHbIM KJlaccam

14

[IpupoIHBIE UICTOYHUKHU
YTIEBOIOPOAOB: IPUPOIHBIH ra3
U TIOTTyTHBIE HEPTSIHBIE Ta3bl,
He(PTb U IPOAYKTHI €€
nepepaboTKu

15

[IpupoIHbIE UICTOYHUKHU

YTJIEBOIOPOAOB: MIPUPOIHBIH ra3




n/n

Tema ypoka

KoJgnuyecTBo 4acoB

Bcero

KonTpoJsbnbie
padoThbI

IIpakTHYecKue
padoThI

JlaTta
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

1 IIOITYTHBIC He(l)TSIHI)IC ra3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

16

KonTponbHast paboTa mo pazueny
«YTIEBOIOPOIBI»

—_—

17

[IpenenpHBIC OHOATOMHBIE
CHI/IpTBIZ MECTAHOJ U 5TAaHOJI.
Bonopoanas cBsizb

18

MHOroaToMHbIE€ CIIMPTHI:
STUJICHTIIMKOJIb U TIIMLEPUH

19

®eHo: CTpOSHNE MOJIEKYJIBL,
¢busnvecKkne 1 XUMHYECKUE
CBOMCTBa, MPUMEHEHHUE

—

20

Anpaerunbl: GopMalibIeTHI |
aretTanpaerug. AueTton

21

OAHOOCHOBHBIE MPEAETbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U YKCYCHAas

22

[TpakTrueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYyCHOM
KHCIIOTBD»

23

CreapuHoBas 1 OJIEUHOBAs
KHCJIOTBI, KaK MPCACTAaBUTCIIN
BBICIIUX KapOOHOBBIX KHCIIOT

24

Mpbu1a KaK COJIM BBEICIIIUX
KapOOHOBBIX KHCJIOT, KX MOIOIIIEe
JICUCTBUE

25

Crnoxuble 3(upbI Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['UIpOIN3 CI0KHBIX

a¢upoB

26

JKupsl: runponus, npuMeHeHue,
O6uoJIOrnYecKas poJib )KUPOB

27

YTIeBOAbl: COCTaB,
kinaccudukanus. Baxneitme
MpEeACTaBUTENH: TII0K034,
(bpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
IPUPOJHBIE ITOJIMMEPBI

29

KontponbHas pabora no pasaeiny
«Kucnopoaconepxaiuue
OpPraHUYECKUEe COCUHEHMSD)

—

30

AMMHBI: METHJIAMHAH U aHWINH

—_

31

AMUHOKHCIIOTHI Kak aM(pOTEpHBIC
OpPraHHYECKUE COCTUHCHHUS, X
OHOJIOrHYeCcKO€e 3HaUCHHE.
[lenTuanl

—_—




Ne Tema ypoka KounvecTBo 4yacoB lara DJIeKTPOHHbIE
n/m Bcero [KouTposbHbIe IMpakTuyeckue H3y4eHust [uudppossie
padoThI padoThHI o0pa3oBaTtejibHbIE
32 |benku Kak npupoHbIE 1
BBICOKOMOJIEKYJIIPHBIE
COCIUHEHHUS
33 |OCHOBHEIC ITOHATHS XUMUHU 1
BBICOKOMOJICKYJIIPHBIX
COEIMHEHU I
34 |OcHOBHBIE METO/IbI CUHTE3a 1
BBICOKOMOJICKYJIIPHBIX
coeguHeHuit. Ilnactmaccel,
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34 2 2
10 [TPOI'PAMME
11 KJIACC
Ne |Tema ypoka KonuuecTBo uacoB [ara DJIEKTPOHHBIE
/11 Bcero [KonTposnbHbie [IpakTnueckue  [M3yHCHUS 11 (poBEIE
PabOTHI PabOTHI o0Opa3oBaTeNbHbIC
pecypchl

1 [ XuMHUYeCcKU# dIIEMEHT. ATOM.

DJeKTpoHHas! KOH(QUTYpaIus aTOMOB

2 |[lepuoauueckuii 3aKOH U

[Iepnonnueckas cucrema
XAUMUYECKUX d1eMeHToB /1. 1.
MenneneeBa, UX CBSI3b C
COBPEMEHHOM TE€OpUEH CTPOCHUS




Tema ypoka

KomnnuectBo yacoB

Bcero

KoHnTponbHbIe
paboThI

[IpakTueckue
paboThI

Jlata
W3YUYEHUS

ONEKTPOHHBIE

upoBbIC
00pa3oBarteibHbIE

aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHYECKUX DJIEMEHTOB U
WX COCIMHEHUN IO TpyNHnam u
nepuoiaM. 3HaAYCHHE
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKUX djieMeHTOoB JI. 1.
MeHeneeBa B pa3BUTUM HAYKU

Ctpoenue BeniecTBa. XuMUYECKas
CBSI3b, €€ BUJIBI; MEXaHU3MBbI
00pa30oBaHUs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsizb

BaneHTHOCTE.
DneKTpoOoTpuLATEIbHOCTh. CTENEeHb
okuciieHnsa. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

HOHSITI/IG (0] I[I/ICHepCHBIX CUCTCMaAx.
HcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10/ BEIIeCTBA B
pacTBope

Krnaccudukanus u HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnueckas cBs3b
HEOPraHUYeCKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanust XuMuaeckux
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCKON XUMHUU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUAX

Ckopoctsb peakiuu. O0paTumbie
peakuyy. XMMHUYECKOE pABHOBECHE

10

[TpakTuyeckas padora Ne 1.
«Bnusaue pa3nuuHbIX (HAaKTOPOB HA
CKOPOCTb XUMUYECKON PEAKLIUM»

11

DAEKTPOIUTUYECKAS TUCCOIHAIIHSL.
[ToHsiTHE O BOAOPOJHOM ITOKA3aTelIe
(pH) pactBopa. Peakuiuu noHHOTO
obmena. ['uaponan3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCITUTENEHO-BOCCTAHOBUTEIIbHBIC
peakimu. [lonsTHE 00 2NEKTpONIN3e
pACIIABOB U PaCTBOPOB COJICH

13

KontponpHas pabota 1o pasuery

«TeopeTquCKHe OCHOBBI XUMHUHN»




n/a

Tema ypoka

KomnnuectBo yacoB

Bcero

KoHnTponbHbIe
paboThI

[IpakTueckue
paboThI

Jlata
W3YUYEHUS

ONEKTPOHHBIE

upoBbIC
00pa3oBarteibHbIE

14

MeTaniel, UX IOJIOKEHNE B
[Iepuonnueckoi cucreme
XUMHUYECKHUX 3jieMeHToB J]. U.
MenpeneeBa 1 0COOGHHOCTH
cTpoenust atoMoB. O01IIe
(buznyecKre CBOMCTBA METAIIIOB

15

CriaBel METAILIOB.
DIIEKTPOXUMUYECKUN PSIT
HAIPSOKEHUH METaJlIOB

16

XUMHYECKHE CBOHCTBA BAXKHEHIITHNX
METaJJIOB (HATPHIA, KaJuii, KaJlbIUH,
MarHui, aIIOMUHUN) U X
COCIUHECHUI

17

XUMHUYECKHE CBOWCTBA XpoMa, MeIU
1 UX COCTUMHECHUH

18

XHMMHYECKHE CBOMCTBA IIMHKA,
JKere3a M MX COeJUHEHHIN

19

[IpaxTuueckas padora Ne 2.
"Pemenne s3KkCriepuMEHTAIBHBIX
3aza4 1o reMe «MeTtauis"

20

Hewmeranibl, uX MoJ0KEeHHUE B
[Iepuonnueckoii cucreme
XUMHUYECKHUX 3j1eMeHToB J]. U.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

DuU3NYECKHE CBOMCTBA HEMETAJLIOB.
AJUTOTPOITUST HEMETAIUIOB (Ha
puMepe KUCIopoa, cepsl, pochopa
U yTIeposa)

22

XUMHUUeCKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTUHEHUM

23

XMMHUYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

24

XUMHUYECKUE CBOMCTBA yIJIepo/a,
KPEMHUS ¥ UX COCTUHEHUIA

25

[IpumeHeHne BaxHEUIINX
HEMCETAJIJIOB U UX COGILI/IHGHI/Iﬁ

26

O06o01IeHne U CUCTeMaTH3aIUs
3HaHUi 110 TeMe «HeMeTamie.
Brluucienus no ypaBHeHUSIM
XUMHYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

[TpakTrueckas padora Ne 3.
«Penienne s3xkcrepuMeHTaAIbHBIX
3agad mo reMme "HemeTtamwis"»

28

KontponbHas paboTa mo temam

«Metamae» u «Hemetamiby




n/a

Tema ypoka

KomnnuectBo yacoB

Bcero

KoHnTponbHbIe
paboThI

[IpakTueckue
paboThI

Jlata
W3YUYEHUS

ONEKTPOHHBIE

upoBbIC
o0pa3oBaTeNbHbIC

29

Heopranuueckue u oprannyeckue
kucnoTel. Heoprannueckue u
OpraHYeCcKHe OCHOBaHUS

30

AM(poTepHBIE HEOPraHUYEeCKHUEe U
OpPraHUYECKHUEe COEANHEHHS.
['eneTnueckas cBs3b
HEOPraHMYeCKUX U OPraHMYeCKUX
BEIIIECTB

31

Poins xumnu B O6€‘CHC‘-ICHI/II/I
PKOJIOTMYECKOM, SJHEPreTUYECKON 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUU
MEIUIHbBI

32

[IpencraBienust 06 0OIIMX HayYHBIX
[IPUHIIAIIAX IPOMBIIIEHHOTO
IMMOJIYUCHUA BaKHEHIITIX BCIICCTB

33

UeloBek B MUpE BELIECTB U
MaTepUaloB

34

XUMUA U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 11 VYEHUKA

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [dpo3noB A.A., JlyHun
B.B.; mon penakmueri Jlyamna B.B., OOmectBo ¢  orpaHu4YeHHOI
OoTBETCTBEHHOCThIO  «/[PODA»; AxkmuonepHoe o0miectBo  «M31aTenbCeTBO
«IIpocBenienue»

» Xumus, 11 kmacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., Jlyaun B.B.;
noAa penakuuei Jlynuna B.B., OOiiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AkunonepHoe odiectBo «M3narensctBo «IIpocBerienre»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1. Bupryanbnas mkona Kupumia u Medoaus. Ypoku xumuu. 8-9 Kiacchbl. —
M.: OO0 «Kupum u Medboauiin, 2004
2. Xumus. MynsTuMenuitHoe yueOHoe rnmocooue HoBoro oopasina. — M.: 3A0

IIpoceemenne-MEJINA, 2005.



