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I[MosicHuTEBbHASA 32AIIUCKA.

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro OOIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHOM MPOTrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHBIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoNIOkeHU «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO

oOwielt cTpareruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, Pe3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
o0mreo0pa3oBaTeIbHON  OpraHu3allud, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM peau3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHMYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peammsyercss xXumudeckoe oOpa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
IporpaMMe 1O XUMUU C Y4E€TOM CHenu(PuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MMO3HAHUU TPUPOJBl U B MaTe€pUaJbHOM KU3HU OOLIECTBA, a TaKXKE C Y4YETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero obiero oopazoBanus B Poccuiickoii deneparmm.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOM IMBWIM3ALUK, B CO3IaHUM HOBOUW 0a3bl MaTepUalIbHON KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOABI M YeIIOBEKa, KOTOpoe (PopMUpYeTCs B XMMHH Ha OCHOBE TTOHUMAHHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMmH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELTHOTO
TpyZla W KU3HM Kaxjaoro wieHa oOimectBa. CoBpeMeHHass XUMHUSI Kak Hayka



co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00ambHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 37]0POBBSI.

B coorBercTBUM ¢ OOMMM UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 UM JJisi  BbIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npenMera O00ecleyMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOI000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmmas u
HEOpraHuueckass XuMmus» chopMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K M3Y4YeHHIO Yy4eOHOro Marepuaia U oOyClIOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXUMHYECKHX M DIEKTPOHHBIX
NpeICcTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XWMHUHU I[OJIy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYATILHBIE
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCsl W3Y4YEHHBIM HA YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
TEOpETUYECKUA Mareprall U (AKTOJOTHMUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydaromMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX IMO3UIIUH,
rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIHMA HSTOTO 3aKOHa — OT
00001IaroIIe 10 O0BSICHSIONMICH U TPOTHO3ZUPYIOIIEH.

Enunnas cucrema 3HaHMM O Ba)KHEHIIIMX BEIMIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX IpOTEeKaHus nonojHserca B kKypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTHYECKUI U MPUKIIATHON



XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OpPYTMMHU HAayKaMH, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHOW U NPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUI XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATH MHGOpPMALUIO U
MPUMEHSTh €€ I TIONOJIHCHUS 3HAHUM, pEIICHUs WHTEIJIEKTYalbHbIX |
AKCIIEPUMEHTATBHBIX UCCIEI0BATENbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAHHOTO  yPOBHS  W3Y4YEHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHue y 0Oy4arOImMMUXCSI MHUPOBO33PEHUECKON OCHOBBI JJIsI TTOHUMAHUS
dbunocopckux uaeH, TakKUX Kak: MaTepHalbHOE €JUHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHUNH TYTEM OKCIEPUMEHTA W
pelieHrss TMPOTHUBOPEUM MEXAy HOBbBIMH (akTaMd U TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaKKe MpoOJIeM COEpPEeKEHUST YHEPTETUUECKUX PECYPCOB, CHIPhs, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJOB.

B mmane pemenuss 3amad  BOCIUTAHMS, PA3BUTUS W COIMATH3AIUH
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIbHBIX  YYEOHBIX JIEMCTBHM, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pPa3IUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, IOoucka, aHaiu3a M
00paboTku uHGOpMaAIIUU, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U HCCIIEIOBATENIbCKON NIESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpenogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CPEJTHETO OOIIEro oOpa3oBaHus, MPU ONPEICICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEeJed HW3Y4YeHHs MpeIMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYECKOMN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBON KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3yYEHUS
npeaMeTa SBISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJABHBIMHU LENSMH H3Y4YEHHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:

e (opMHpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUW KaKk  BaKHEHIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOUYEBbIC MOHATUS, PyHIAMEHTAIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JOCTYIHBIX
00001IEeHNI MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIJICHUE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,



e (OpMHpPOBAaHWE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUid, HEOOXOMUMBIX I TPHOOPETCHUS
YMEHHUI OPUEHTHUPOBATHCS B MHPE BEIIECTB W XHUMHYCCKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPO/IE, B TPAKTUICCKON U TIOBCETHEBHOU KU3HH;

e DPa3BUTHC YMEHHUW M CIIOCOOOB JEATEIHHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XHMHUYECKOTO OSKCIEPUMEHTAa, COOJIIOJICHUEM  IPaBUII
0e301acHoro o0paIieHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, comepkaTellbHas XapaKTePUCTHKA IeeH U 3a/1a4d U3ydeHUs
npeaMeTa B IpOorpaMMe 10 XMMUU YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHud ~ XWMHUHM B OOJNbIIEH  CTEMeHM OTHAETCs  MPEAIIOYTCHUE
NPAKTHYECKOW KOMIIOHGHTE COJIepXKaHUs OOyYCHHs, OPHCHTHPOBAHHOW Ha
MIOJITOTOBKY BBIITYCKHUKA 00Ie00pa30oBaTeTbHON OpraHU3aIiy, BIAICIONIETO HE
HAaOOpOM 3HaHUWH, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMH aKTUBHOTO TIOJYYCHUS 3HAHWM W TMPUMCHCHHS WX B PEabHOM KU3HU
JUTSL pEIICHUS TTPAKTUYCCKUX 3a/1a4.

B CBA3M ¢ 3TUM Mpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3a7a49H, KakK:

ajanranusi 00yJaroImuxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHUE  WHTEIUIGKTYalbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMHU U HX
pUMEHEHUEM;

dopmMupoBaHue y OOYYArOIIMXCS  KJIFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIINI), WMCIOIINX YHHUBEPCATbHOE 3HAUCHUE IS Pa3jIMYHBIX BHUIOB
NEATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHalin3a U 00paboTKH MH(pOpMAIUH,
HEOOXOJMMBIX Il TPUOOPETEHHUSI ONbITa JEATSIBHOCTH, KOTOpas 3aHUMAacT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JI OICHKA C TO3HIIHMA
HKOJIOTUYECKON Oe30MacHOCTH XapaKTepa BIIUSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETaTh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMU, UCITOJIH30BAThH
COBpEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJOTUHU JJIsl TIOMCKA W aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOIINXCS ACCOIMMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWW W TIPOBEICHUN XHUMHYECKOTO
HKCIICPUMEHTA;

BOCTIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'YMaHHCTHYECKOU
HAIMPaBICHHOCTH XWMHH, €€ BAXXHOW PONHM B PEIMICHUU TIOOATBHBIX TPOOIIEM



PaLMOHANIBHOTO TMPUPOAOTNOJIB30BAHUS, TTOMOTHEHNS SHEPIeTUUYECKUX PECYPCOB U
COXpaHEHMSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIICHUSI K TPHUPOJIE U CBOEMY 3J0pPOBbIO, a TakKKe MPUOOPETCHUS OMbITa
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUW IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XUMUS»
0a30BOr0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00iacTu «EcTeCTBeHHO-Hay4HbIC
IPEIMETHI».

YueObHO-MeTOIMUECcKOe o0ecreueHre yueOHOro nporecca npeaycMaTpuBaeT
ucnonb3zoBanue yueOnuka [.E Pymsutuc, ®.I' ®enpaman, Xumwus, 11 kiace, -
M.: [Ipocsemenne, 2019 r.

Bcero 66 yueOHBIX yacoB, 2 yaca B HEJIEIIO



Ilnanupyembie pe3y/ibTaThl OCBOCHHUSI Y4€OHOI 0 peaAMeTa

JInYHOCTHBIE pe3yabTaThbl:
-- B ILICHHOCTHO-OPMEHTAllMOHHOM cdepe — BOCHUTAHUE YYBCTBA TOPIOCTH 3a
POCCHICKYI0 XUMHUYECKYIO HAyKy, TYMaHU3Ma, LIeJICYyCTPEMIEHHOCTH;

- B TpPyAOBOM cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpPY JajbHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

- B IIO3HABaTelIbHON cdepe — YMEHHE YOpPaBIATh CBOEM MO3HABAaTEIbHOM
JESITEIbHOCTBIO.

MeTtanpeaMeTHBIMH Pe3yJbTATAMM OCBOCHUS BHIMTYCKHUKAMU OCHOBHOM IIIKOJIBI
MPOTPAMMBI 110 XUMHHU SIBJISIFOTCS

- HCHOJIb30BaHWE€ YMEHUN M HAaBBIKOB pA3JIMYHBIX BHUJOB ITO3HABATEIbHOM
NEATeNIbHOCTH, TPUMEHEHHUE OCHOBHBIX METOJIOB TMO3HAaHUS  (CHCTEMHO-
WH()OPMAIIMOHHBIA aHaK3, MOJICTUPOBAHUE) MJIA WM3YUYEHHUS Pa3IUYHBIX CTOPOH
OKpYyXarouien JTeMCTBUTENbHOCTH;

- WCIIOJIb30BaHUE OCHOBHBIX HWHTEJUICKTYaJIbHBIX oOmeparuii: ¢GopMyIupoBaHHE
TUIIOTE3, aHAJIM3 M CUHTE3, CpaBHEHHUE, 0000IIeHne, CUCTEeMAaTH3aIlusl, BhISBIICHHEC
MPUYUHHO-CJICICTBEHHBIX CBSA3EMH, OUCK aHAJIOTOB;

- YMEHHUE TEHEpPUPOBATh WJEU M OMNpPEIeNATh CPEICTBa, HEOOXOAUMBIE IS UX
peanuzaiuu;

- YMEHHME OIpelesaTh IeId U 3aJa4d JIeITEIBHOCTH, BBIOMpPATh CpelCcTBa
peanu3anuu Uear U MPUMEHSITh UX HAa IPAKTUKE;

UCITOJIb30BaHUE PA3JIMUHBIX UCTOYHUKOB MH(OpPMAIUHU, TIOHUMAHUE 3aBUCHMOCTH
cojiep>kaHusi 1 (OPMBI MPEICTABICHUS UHPOPMAITUU OT IieJied KOMMYHHUKAIIUU U
azpecara.

IIpenmeTHbIE pe3yJIbTAThI:

BrinyckHuK HayunuTCS:

- pacKphIBaTh Ha NMPUMEPaxX pOJIb XUMUU B (POPMHUPOBAHMHU COBPEMECHHOU HAYYHOM
KapTUHBI MUpPa U B IPAKTUYECKOMN JEATCIHbHOCTH YETIOBEKA;

- JIEMOHCTPHUpOBATh Ha IMpPUMEpPax B3aUMOCBS3b MEXKAY XUMHEH W JpyrUMU
€CTECTBEHHBIMU HAYKaAMU;

- packpplBaTb Ha NpPUMEpPax IMOJOXKECHUS TEOPUM XUMHUYECKOTO CTPOCHUS
A.M. bytneposa;

- moHnMaTh (u3ndecknii cmuica [lepuoanueckoro 3akona J[.M. MenneneeBa u Ha
€ro OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOMCTB XUMHUYECKUX JJIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT DJIEKTPOHHOTO CTPOCHUSI aTOMOB;

- OOBSICHATH MPUIMHBI MHOTOOOpA3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUM
00 WX cOCTaBe U CTPOCHUU;

- NPUMEHATh NPAaBWJIA CUCTEMATHYECKOM MEKIYHApOAHOM HOMEHKJIATYpbhl Kak
CpeICTBA pa3NUYCHUS M UACHTU(DUKAIINN BEIIECTB 110 UX COCTaBY M CTPOCHHUIO;

- COCTaBJISITh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (OPMYJIbI OpPraHUYECKUX BEIECTB
Kak HocuTened wuHdopMaluM O CTPOCHUM BELIECTBA, €ro CBOWCTBaX U
MPUHAJIEKHOCTHU K OINPEICIICHHOMY KJIacCy COCIMHEHUW; MPOBOJAUTH PACUEThI Ha
HaX0XJICHUE MOJICKYJISIPHOU (hOpMYIIbl YIJIEBOAOPOAA MO MPOJYKTaM CrOpaHusl U



[0 €r0 OTHOCUTEIBHOM IMJIOTHOCTH M MAacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOASIIUX B
€ro COCTaB;

- BIAJETh NpaBUJiaMH O€30MAaCHOrO OOpalieHuss C €IKUMHU, TOPIOYUMU U
TOKCHUYHBIMH BEIIECTBAMHU, CPEICTBAMU OBITOBOUN XUMUHU;

- OCYWIECTBJISITh  TMOWUCK  XUMHUYECKOWM  uWHOpMamuu 1O  Ha3BaHUSIM,
uaeHTuuKaropaM, CTpyKTypHBIM (OpMYyJiaM BEIIECTB;

- KPUTUYECKH OLICHHBATh U MHTEPIPETUPOBATH XUMUUYECKYI0 HHGPOPMAIUIO,
cCoJlepKalllylocs B COOOILIEHUAX CpPEJICTB MacCoOBOM HMHQpopManuu, pecypcax
NHTepHeTa, HAYyYHO-MOMYJISIPHBIX CTaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B I1IEJISIX BBISBJICHUS OIMIMOOYHBIX CYXJIEHUUW U (HOpMUpPOBAHUS
COOCTBEHHOM IMO3UIIUH;

- TPEACTaBIATh MYTH PEIICHUs] TJIOOANBHBIX TPOOJEM, CTOAIIUX Tepes
YEJIOBEUECTBOM: IKOJIOTUUECKUX, DHEPIETUUYECKUX, CHIPHEBBIX, U POJIb XMMHUHU B
PELICHUH 3TUX MPOOIIEM.

BbINyCKHUK MOJTYYUT BO3MOKHOCTH HAYUYNTHCS:

- WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIICHUE U SBOJIIOIUI0 OPTaHUYECKON XUMUU
KaK HayK{ Ha pa3JMYHbIX UCTOPUUECKUX dTaax €€ Pa3BUTHUS;

- HCTOJIb30BaTh METOJIbl HAYYHOTO TMO3HAHUS MPU BBINOJHEHUU MPOECKTOB U
y4eOHO-HCCNEI0BATENbCKUX 3a/1a4 M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTYyUEHHUS U
pacrno3HaBaHUsl OPraHMYECKUX BEILIECTB;

- OOBSICHATH IPUPOAY U CHOCOOBI 0Opa30BAHMS XUMUYECKOW CBSI3U: KOBAJIEHTHOM
(moNApHOM, HEMOJSPHOHN), WOHHOH, METANTMYECKOM, BOJOPOJHOM — C IICNBIO
ONpeIeNICHNUs] XUMUYECKON aKTUBHOCTHU BEILIECTB;

- YCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEXKAY KJIAacCaMH OPraHUYECKUX BEIIECTB
JUIsi 00OCHOBaHUS NPUHIMIIMAIBHON BO3MOKHOCTH TOJYyUYEHHS] OPraHUYECKHUX
COEIMHEHUI 3aJaHHOTO COCTaBa U CTPOEHUS;

- YCTaHaBIMBATh B3aUMOCBA3UW MEXAy GakTaMu | TEOpHel, NPUUYUHON W
CJIEICTBUEM TIPU aHAIHM3E MPOOJIEMHBIX CUTyalluid 1 000CHOBAHWUU MPUHUMAEMBIX
PEIIECHU Ha OCHOBE XMMHYECKUX 3HAHUU.



Coaep:xanne kypca xumum 11 kiaacca.

TEOPETUYECKHUE OCHOBBI XUMHNUA
I'nasa 1. Baxueiimne XuMU4eCKNe MOHATHS U 3aKOHBI (3 1)

Atom. Xumuueckui anemeHT. M3oTomnsl. [IpocThie U CIOXKHBIE BEILIECTBA.

3aKOH COXpAHEHMsS MACChl BEILECTB, 3aKOH COXPAaHECHHUS W MPEBpAILLCHUS
DHEPruu NPU XUMHUUYECKHX PEaKUMAX, 3aKOH IMOCTOSHCTBA COCTaBa. BemiecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

I'nasa 2. IlepuoanyecKuii 3aK0H U NEPUHOANYECKAS CHCTEMA
xuMHu4yeckux djemMeHToB [I. U. MeHaeneeBa Ha OCHOBe
YYeHHUS 0 CTPOEHHH ATOMOB (4 4)

AtomHble opOuTamu, S-, p-, d- u f-anexTpoHbl. OCOOEHHOCTH pa3MEIECHUS
AJIEKTPOHOB MO oOpOUTadsiM B aTroMax MajblX H OOJBIIUX TEPHOJOB.
DHEpreTuuyecKkue YpOBHHM, NOAYpOBHU. CBSI3b MNEPUOJUYECKOTO 3aKOHA W
NEePUOIMYECKON CUCTEMBbl XUMHUYECKUX DJIEMEHTOB C T€OPUEU CTPOEHHUSI aTOMOB.
Kopomxuti u Onunnwlti  6apuanmel, mabIuybl XUMUYECKUX DIEMEHMO8.
[Tonoxenne B MNEPUOAUYECKOM CHCTEME XUMHUUYECKMX diemeHtoB . H.
MenzaeneeBa BOAOPOAA, JAHTAHOUIOB, AKTUHOU/IOB M UCKYCCTBEHHO MOJIYYECHHBIX
2JICMEHTOB.

BaneHTHOCTh U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. [lepronnyueckoe nu3MeHeHue
BAJICHTHOCTHU U pa3MEPOB aTOMOB.

PacueTtHrble 3amaun. Beraucienust Macchl, 00beMa WK KOJIMYECTBA BEIIECTBA 110
u3BeCTHOW Macce, 00beMy WIIM KOJUYECTBY BEIECTBA OJHOTO W3 BCTYIHUBIIUX B
PEAKIMIO WJIY MOJIYYMBIIUXCS B PE3YJIbTATE PEAKIIHU.

I'nasa 3. Ctpoenue BemecTBa (8 4)

XuMHu4ecKass CBS3b. BUIbI W MeXaHH3MBl OOpa30OBaHHUS XUMHUYECKOW CBS3H.
HNonnas cBa3p. Kartmonel u anHuoHbl. KoBajeHTHass HemoisipHas CBS3b.
KoBaneHTHast moJisipHasi CBA3b. DJIEKTPOOTPUIATEIBHOCTh. CTENEHb OKHUCIICHUS.
Meramudeckast CBSI3b. Bodopoouas cesaze. Ilpocmpancmeennoe cmpoenue
MOJLEKYJl HeOP2AHUUECKUX U OP2AHUUECKUX 8eUjeCMa.

Tunel KpUCTAINIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.

[Ipuunabl MHOTOOOpa3Wsl BEIISCTB: H30MEPHs, TOMOJIOTHS, aIOTPOIHS,
U30Monusl.

Hucnepcusie  cuctembl. McrmHHBIE  pacTBOphl. CHocoOBl  BBIpaKCHUS
KOHIICHTpAIIMM PaACTBOPOB: MAcCOBasi JOJISI paCTBOPEHHOTO BEIIECTBA, MOIAPHAS
koHyenmpayus. Konnouonsie pacmeopwl. 3o1u, 2enu.

JlemoHcTpanmu.  Mojaenu  HOHHBIX,  AaTOMHBIX,  MOJIEKYJSPHBIX U
METAJIMYECKUX KpHUcTaunueckux pemeTok. Iddexkt Tunpana. Moaenu
MOJIEKYJT ©K30MEPOB, TOMOJIOTOB.

[Ipaktuyeckas pabota. Ilpucomosnenue pacmeopos ¢ 3A0AHHOU MONAPHOU
KOHYeHmpayueu.

Pacuetrnbie 3amaun. BreiunciieHue Macchl (KOJHMYECTBA BelUIECTBA, 00bema)
MPOAYKTAa PEAKIMH, €CIAW JUIS ero MOJyYEHHsS JaH PacTBOp C OIpeaesICHHOMN
MAacCOBOH JI0JIEN UCXOJTHOTO BEIIECTBA.



I'naga 4. Xumnveckue peakuuu (13 49)

Knaccupukanuss XuMHUYECKUX pEAKUHUM B HEOPraHMYECKON M OpraHUYecKou
XUMHUH.

CKOpoCTh peakuuH, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (QaKToOpoB. 3aKow
Oeticmeyrowux macc. Ouepeus akmueayuu. Kataiu3z ©  KaTaau3aTopHI.
O6patumocTh peakuuid. XumMudeckoe paBHoBecue. CMeUIEHUE paBHOBECUS MOJ
neictBueM pasnuuHbix paktopoB. [Ipunuun Jle [arense. IlpousBoactso cep-
HOM KUCJOTBI KOHTAKTHBIM CIIOCOOOM.

Onekrposutuyeckas aucconuanus. CHIbHBIE U CJA0bIe SJIEKTPOJIHUTHI.
Kucnomno-ocnoenwvie 63aumoodeiicmeusi 6 pacmeopax. Cpena BOIHBIX
pacTBOpPOB: KHCHas, HeWTpanbHas, IenouyHas. MowHoe npouszgedeHue 600ul.
Bonoponnsiit mokazarens (pH) pactBopa.

T'uoponuz opeanuyeckux u Heop2aHuyecKux coeOuHeHul.

JeMoHcTpauu. 3aBUCUMOCTh CKOPOCTH pPEAaKIUMU OT KOHIEHTpAIUU U
TeMmnepatypel.  PaszjokeHue  mepokcuaa  BoAopoJa B NPUCYTCTBUHU
katanuzatopa. OmnpejeseHne cpenbl pacTBOpa € MOMOIIBIO YHHUBEPCAIbHOTO
UHIUKATOpA.

JlaGopatopubie omnbIThl. [IpoBeneHue peakuuii HOHHOTO OOMeEHa IS
XapaKTEePUCTUKU CBONUCTB IJIEKTPOJIUTOB.

[Ipaktuueckass pabGorta. BinusuHue pasznuyHbiX (PakTOPOB Ha CKOPOCTH
XUMUUYECKON peaKLuu.

Pacuetnbie 3amaun. BoluucieHuss maccbl (KOJWYECTBa BeIIECTBa, 00bema)
IPOJyKTa pPEaKklUU, €CIM U3BECTHA Macca MCXOJHOIO BEUIECTBA, COAEPKAIETo
ONPENICIICHHYIO JOJIK0 TPUMeECEi.

HEOPI'AHNYECKAS XUMUSA
I'nasa 5. Metanabl (13 4)

[Tosio)xeHMEe MeTaaaoB B MEPUOJUUYECKON CHUCTEME XUMHYECKHUX BJIEMEHTOB
. . MenneneeBa. OOmue CBONCTBA METAIIOB. DJICKTPOXUMHUUECKUN P
HanpspKeHu MeTaiuioB. OOIMe CrocoObl MOJYyYeHUS METAJIOB. DJIEKTPOJIN3
pPacTBOPOB U paciuiaBoB. [lousamue o kopposzuu memanios. Cnocobwvl 3aujumeol
om KOppo3uu.

O0630p MeTa/uIoOB TJIABHBIX MOATrpyMn (A-TPyIn) NEPUOAUIECKON CHCTEMBI
XHUMHYECKUX DJIIEMEHTOB.

0O630p mertaminoB moOouHbIX noarpynn (b-rpymnm) nepuognyeckol CUCTEMBI
XUMHUYECKUX DJIEMEHTOB (MeIb, LUHK, mMumad, Xpom, 3KeJIe30, HUKeIb,
NaamuHa,).

CnnaBbl METaAJJIOB.
OKcuabl ¥ THAPOKCHUIBI METAJJIOB.

Jemonctpanuu. O3HakoMJIEHHE ¢ 00pa3liaMu METaJIOB U MX COCTUHEHUI.
BzanMoaeicTBHE MIETOYHBIX M MICJIOYHO3EMEJIbHBIX METAJUIOB C BOJOM.
BzanMoaeiictBue Meau C KHCIOPOJOM U CEpOH. OIIJEKTPOJHU3 pacTBoOpa
xaopuaa meau(Il). OneITH MO KOPPO3UHU METAIIOB U 3aIIUTE OT HEe.



JlaGopaTopHble OmbIThl. B3auMoaeiicTBUE LIMHKA M JKejle3a ¢ pacTBOpAMU
KUCJIOT M IIenoded. 3HAaKOMCTBO ¢ oOOpa3liaMu METaJUIOB U HUX pyIdaMHu
(paboTa ¢ KOJJIEKIUSIMHU ).

PacyeTHple 3amauu. PacueTsl IO XMMUUYECKUM YPaBHEHHUSIM, CBA3aHHBIE C
MacCOBOM J0JIEW BBIXOJA MPOAYKTA PEAKLIMU OT TEOPETUYEC KU BO3MOXKHOTO.
I'naea 6. HemeTtaJinbl (8 1)

O630p cBoiicTB HeMeTaI0B. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
TUOUYHBIX HeMeTauioB. OKCHABI HEMETalIJoB M  KHCJIOPOACOACepIKAIIHe
KUCIOTBI. BomopoHble coeAMHEeHUsT HEMETAIIOB.

Hemonctpauuu. O6pa3ubl HeMeTamuioB. O6pa3ibl OKCHI0B HEMETAIOB U
KUCJIOpOJICO/IepKaIuX KUCIOT. ['openue cepsl, hocdopa, xeneza, Maruus B
KHCIIOpOJIE.

JIaGopaTopHble ONBITEL. 3HAKOMCTBO ¢ 00pa3liaMyi HEMETAIIJIOB U MX
NPUPOTHBIMU COeTMHEHUSMU (paboTa ¢ KoJutekusiMu). Pacno3naBanue
XJIOPUAOB, CyJb(aToB, KApOOHATOB.

I'naea 7. I'eneTnyeckas CBI3b HEOPTAaHUYECKUX U OPraHUUYECKHUX BEIIECTB.
[TpakTukym (12 9)
I'eneTnyeckas CBA3b HEOPTAHUYECKUX U OPraHUUYECKUX BEIIECTB.
[IpakTKyM: pellieHue SKCIEPUMEHTANIbHBIX 3a]a4 110 HEOPTaHUUYECKON XUMUU;
pelIeHNE FKCTIEPUMEHTAIBHBIX 3a/1a4 110 OPTaHUYECKOW XUMUHU; PEIICHUE
MPaKTUYECKUX paCUeTHBIX 33/1a4; MOJIydeHHe, cCOOMpaHue U pacrio3HaBaHUE
ra3oB.



KAJTEHAAPHO - TEMATUYECKOE IIVIAHUPOBAHUE
YPOKOB XUMHH B 11 KITACCE

Ne Tema ypoka Kou - Hara DJIeKTPOH
ypo BO NPOBEICHUS | HbIE
Ka 4acoB | mjaaH | ¢pak (uudpos
T ble)
o0pa3oBa
TCJIbHBIC
pecypchl
TEOPETHUYECKHUE OCHOBBI XUMHUHA
I'naBa 1. BaxxHelimue XuMHu4YeCKHe MOHSITUS U 3aKOHBI. (6 4acoB)
1 | Xumnueckuit snement. Hykmapl. I30TOIBL 1
2 | 3aKOH COXpaHEHUsI MacChl U SHEPTUH B XUMHUHU 1
3 | llepnonnueckun 3akon. Pacnipenenenue 1
3JICKTPOHOB B aTOMaXx 3JIEMEHTOB MaJIbIX
MIePUOJIOB
4 | Pacnipenenenue 3JIEKTPOHOB B aTOMaxX 1
AJIEMEHTOB OOJIBIINX TIEPUOIOB.
5 | [lonoxeHue B MepUOANYECKON CHCTEME 1
BOZIOpOQ, TAHTAHOUIOB, AaKTHHOUJIOB U
VICKYCCTBEHHO ITOJYYEHHBIX AJIEMEHTOB
¢ | BaIEHTHOCTE ¥ BaJICHTHBIE BO3MOKHOCTH 1
aTOMOB.
I'nasa 2. CTpoenue BemectBa (6 4acoB)
7 | OcHOBHBIE BUIbI XUMHUECKOM CBSI3U. loHHAS U 1
KOBAJICHTHAs CBSI3b
8 | Merammueckas cBs3b. BonopoaHas CBA3b. 1
9 | IIpocTpaHCTBEHHOE CTPOEHUE MOJICKYL. 1
10 | Crpoenue kpuctamioB. Kpucrammueckne 1

PELIETKY.




11 | llpuunHbl MHOrOOOpa3Hs BEIICCTB. 1
12 | KonTtponpHas padora Nel 1
I'naBa 3. Xumnueckue peakuuu (6 4acoB)
13 | Knaccudukaiys XuMHUYECKUX peaKLni. 1
14 | OKuCIUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIIAN 1
15 | CKOpOCTP XMMMYECKHUX pEAKLUH. 1
16 | Karanus 1
17 | Karamus 1
18 | Xumudeckoe paBHOBECHE U YCIIOBUS €T0 1
CMEIICHUS
I'naBa 4. PACTBOPBI (11 yacos)
19 | ucnepcHble CHCTEMBI 1
20 | CriocoObl BeIpaKeHHUs KOHIICHTpAIlUU 1
pacTBOpPOB
21 | Pemenue 3agau 1
22 | IIpakmuueckasa paboma Nel. 1
«IIpuroroneHre pacTBOPOB C 33JJaHHOM
MOJISIPHOM KOHIIEHTPAIUE))
23 | DNEeKTPOIUTUYECKAs JUCCOLIUALIUSL. 1
BotopoiHbIi TOKa3aTens.
24 DNEKTPOTUTHYECKAS JUCCOIIUALINS. 1
Boniopoiablii moka3arenb
75 | Peakuyn nonnoro oOMeHa 1
26 |I'maponm3 opraHnYeCKuX U HEOPTaHUYECKUX 1
COETMHEHUI
27 | I'maponm3s opraHnyeCcKuX u HEOPraHUYECKUX 1
COEJTMHEHUI
28 | O6001IIeHNE 1 TIOBTOPEHUE U3YUYEHHOTO 1
MaTepuana. PerieHre pacyeTHbIX 3a/au.
29 | KonrponbHas padota No2 1

I'naBa 5. Dj1eKTpoOXUMHUYECKHE PeaKIINH

5 yacoB)




30 | XuMHYECKHE UCTOYHUKH TOKa 1
31 | Pax cTanmapTHBIX SJIEKTPOAHBIX IOTEHIINATIOB 1
32 | Koppo3usi METAIUIOB U €€ MPEaYyPEKICHUE 1
33 | DnekTponu3 1
34 | Pemenue 3a1a4 1
I'maBa 6. Meramaasl. (13 4yacoB)
35 | OOGmras xapakTepuCTUKa U CIIOCOObI 1
MOJTyYEHHSI METaJLJIOB.
36 | OOmras xapaKTepuCTUKA U CIIOCOOBI 1
TIOJTyYSHHSI METaJLIOB.
37 | O630p METATMYECKHX PIEMEHTOB A — IpyIII. 1
38 | O0mwmii 0630p METAUIMYECKUX dJIEMEHTOB b — 1
I'pymit.
39 | Menp, 1
40 | Iusk. 1
41 | Tutan u XpoM 1
42 | Kenezo. Hukens. [Inatuna 1
43 | CruiaBbl METAILIOB. 1
44 | Okcuabl ¥ TUAPOKCUIBI METAJUIOB. 1
45 | Ilpakmuueckas paooma Ne 2 1
« Perenne sxcrieprMeHTaNIbHBIX. 337a4 10
TeMe «MeTtasubDy
46 | O6o0OIIeHNE U TIOBTOPSHKE TEMBIL. Perienne 1
3a/1a4 o teMe «MeTtautb.
47 | KontponbHas pabota No3 1
I'naBa 7. Hemeramnasl. (7 4acoB)
48 | O630p HemeTaIOB. 1|




49 | CpoiCcTBa M NPUMEHEHUE BAKHENIIINX 1
HEMETAJIOB
50 | OOmast xapakTepUCTUKa OKCUIOB HEMETAIOB 1
U KHCJIOPOACOAEPKAILMX KUCIIOT.
51 | OkucauTenbHbIE CBOMCTBA CEPHOM M 1
A30THOM KHCJIOT
52 | BogopoaHble COeIMHEHNSI HEMETANIOB 1
53 | I'eHeTHuecKas CBsI3b HEOPraHUUYECKUX U 1
OpPraHUYECKUX BEIECTB.
54 | IIpakmuueckasa paboma Ne 6 «Pemenue 1
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
Hemeraiuibi»
55 | Pemenue 3anau no reme «HemeTamibny 1
56 | KonrpomnsHas padota Nod 1
I'naBa 7. Xummus v Ku3Hb (5 4acOB)
56 | XuMus B MPOMBIILIEHHOCTH. [IpuHIIMIIBI 1
XUMHYECKOTO MPOU3BOJICTBA.
57 | XUMHKO-TEXHOJIOTUYECKUE TPUHIIMIIBI 1
IPOMBIIIEHHOT O MOJTY4YE€HUsI METAJIJIOB.
58 | [Ipou3BOACTBO CTAIH 1
59 | Xumus B ObITY 1
60 | Xumuueckass NpOMBIIUIEHHOCTb U 1
OKpY>Karolasi cpesia
IloBTOpeHUE U 00001IEHNEe 3HAHUI
61 | PemieHue pacyeTHbIX 337a4 MO KypCy XUMHUHU 1
62 | PemieHue pacyeTHbIX 33ja4 MO KypCy XUMHUHU 1
63 | [loaroroBka K KOHTPOJIBHOM paboTe 1
64 | .UtoroBast KOHTpOJIbHAS paboTa 1
65 | IloaroroBka K UTOrOBOM aTTECTALUU. 1




Pemenne Tunoseix 3ama4d yactu 11 (30-35)

66

IloaroToBka K UTOrOBOM aTTECTAIUH.
Pemenue Tumoseix 3ama4d yactu I (30-38)
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