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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 0o0pa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTH O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHUS. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
o0y4aroUuIMxcs Ha YpOBHE CpeIHEro o0Iero oopa3oBaHusl CpeiCcTBaMU y4eOHOTOo
npeaMera  «XuMUs», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTEepHAIBHOW KYJIbTYDBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHWMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHMS B3aUMOCBA3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMIMMH LEIAMH WU MOPUHIIUIAMU CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COIMYMa, MPOJAOJIKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICPKaHUS KOTOPBIX SIBJISFOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHus 00 H3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs IMEpBOHAYAILHBIC
MPE/ICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO OOIIEro o0pa30BaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JOTHYECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX peakUusAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABAaTEIbHOM M MPaKTHUECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALUIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00YyYarOIMXCS MHUPOBO33PEHYECKONM OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYHIT MEXKIy HOBBIMH (akTaMu U  TEOPETUUECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHpOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHET0 o0IIero oOpa3oBaHusl, MPH ONpeNeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MUPOBOM KyibTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepkareiibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeUICHUS] TPAKTUUYECKUX 3a1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI1 Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOJIb30BAHUS, OTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYeCKre YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUsl JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. DINEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepHOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHUEe NEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAsl HEMOJSpPHAs W TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIIbl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BeLIeCTBa B paCTBOPE.

Kaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss  XMMHUYECKHMX — PEaKIHd B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMHUUECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTponautnyeckas aqucconuanus. CuiibHbIe U crnadbie dnekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, [EITOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUIL:
neMoHcTparsa Tadnui «llepuoguueckas cucteMa xuMudeckux snemerToB J[. U.



MenneneeBay, U3ydeHUE MOJeNied KPUCTAJUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUIa
BOJIOpPOJia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIMKATOPa, pEakUMH HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacy€Ttel 1o ypaBHEHMAM XMMHUYECKHX pEakUui, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xXuMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha TMpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrmeponga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne merauioB B llepruoamyeckor CUCTEME XHMHUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UEK
atomMoB MetajuioB. Ob6mue ¢uzndeckue coiicTBa MetaioB. CIiiaBel METaJIIOB.
DIIEKTPOXUMUUECKUI Psil HAPSHKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUM, KaJlui, KaJIblIUM,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl ToydeHus: MeTauioB. IlpruMeHeHne MeTalloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB M WX MpPEeBpaIlCHUI:
M3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbI», OOPA3llOB HEMETAJIOB, PEIICHHE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHHWE M OIMCAaHHE JISMOHCTPAIMOHHBIX M
Ja00paTOPHBIX ONBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnbie 3anaun.

PacuéTel Maccel BemiecTBa Win 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéthl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO
13 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 00ecieYeHUM IKOJOTHYECKOM, SHEPreTUUeCKOW M THUIINEBOM
0e30MacHOCTH, Pa3BUTHU MeIUIMHBI. [IOHSATHE O HAy4YHBIX METOJaxX IO3HAHMS
BEIIECTB U XMMHUYECKUX PEAKIIUH.



[IpencraBinennss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYCHHSI BAYKHEHIIIMX BEIIECTB.

YenmoBek B MHUpPE BEIIECTB W MAaTEPHAIOB: BAXHEHIINE CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpPacKW, CTEKJIO, KEepaMHKa,
MaTepHaibl IS AJICKTPOHUKH, HAaHOMATEPHUAJbl, OPTraHUYECKUE W MHUHEPAIbHBIC
yInoOpeHus.

XUMHS W 30pOBbE YEIIOBEKA: IPaBWIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OS30MaCHOTO WCIOJIB30BAHUS IMPENapaToB OBITOBOW XHMHH
B TTIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzammst  MEXNpEAMETHBIX  CBA3€H TpW  HM3ydyeHUW oOmed u
HeopraHu4ecko xuMuu B 11 Kitlacce OCyIIECTBIISICTCS Yepe3 HUCIOIb30BaHUE KaK
oOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHW, SBJISIONIUXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TCOpHWs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIMPOBAHKE, H3MEPCHUE, SIBJICHUC.

dwusnka: MaTepus, SHEPTUS, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PaINOAKTUBHOCTh, MOJIEKYJIa, YHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (GU3MYSCKUE BEIUYMHBI M EAMHHIIBI UX
MU3MEPECHHS, CKOPOCTb.

buomorus: KkieTka, OpraHm3M, J3KocHUcTeMa, Owocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuUHEpaIIbI, TOPHBIE MOPOJBI, TIOJE3HBIC UCKOIAeMbIC, TOIUIHBO,
PECYpCHI.

TexHomorusi: XUMUYecKasi MPOMBINIICHHOCTh, METAJLTYpPIHsl, TPOU3BOICTBO
CTPOWTEIBHBIX MAaTEPHAJIOB, CEIhCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHUIIEBAS
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHUajoB,
AJNIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM s
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEro
00pa3oBaHus SABJISIETCS CUCTEMHO-ESITEILHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeamMeTa «XUMHS» Ha YpPOBHE CPEIHEro
o011iero oOpa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIONINE:

- OCO3HaHUE OOYYaIIIMMUCS POCCUUCKON TPaKIAHCKONW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOTIPEICIICHUIO;

- HAJINYME MOTUBAIIUU K O0YUYCHUIO;

- IIeJICHAMPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUN TUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEW M UICTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMHUH;

- TOTOBHOCTh W CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

- HaJM4Me TMPABOCO3HAHUS JKOJIOTUYECKOW KYJIbTYphl U CIHOCOOHOCTH
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHS IMpeaMera «XHMHS» JOCTUTalTCs B
€AMHCTBE Y4YeOHOM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWJIaMU  TOBEACHUS,  CIOCOOCTBYIOIIMMH  Ipolleccam
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIN4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKkaroT
c(hOpPMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIHbHOCTH
oOy4JarommXxcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

- OCO3HaHUS OOYYAlONIMMHUCA CBOMX KOHCTHUTYIIMOHHBIX TIpaB U
00s3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

- TPEACTaBICHUS O COLUMAIbHBIX HOpPMAax M NpaBUIaX MEXKJIMYHOCTHBIX
OTHOILIEHHUH B KOJUUIEKTHBE;

- TOTOBHOCTM K COBMECTHOM TBOPYECKON MAESTEIBbHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

- CIIOCOOHOCTH MOHUMATh M TMPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PAa3IMYHbIX BUJIOB YUYEOHOU €SI TEIHHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS .



- I[EHHOCTHOTO OTHOUIIEHUS K HUCTOPUUECKOMY W HAyYHOMY HACJIEIUIO
OTCYECTBCHHON XUMMH;

- YBaXXEHHUS K MPOIIECCY TBOpPYECTBA B OOJIACTU TECOPUM U MPAKTUUYECKOTO
MPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKHW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

- WHTEpeca W T03HaBAaTEJIIbHBIX MOTHUBOB B IMOJYYEHUH U TMOCIECAYIOIIEM
aHanau3e MHQPOpMAIMU O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHOU OTEUECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

- HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHHUSI;

- CHOCOOHOCTH OIIEHMBATh CHUTYaIllMd, CBS3aHHBIE C XUMUYECKUMU
SBJICHUSIMH, U TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYACH HAa MOpPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- TOTOBHOCTU OIICHWBATh CBOE TOBEJICHHE U MOCTYIKH CBOUX TOBApHIIEH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUN ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

- TOHMMaHUS IIEHHOCTEW 370poBOro U Oe3onacHoro oOpasza JKHW3HU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

- coOuroieHUsT TpaBuil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMH B OBITY,
MOBCEHEBHOM KU3HU U B TPYJOBOU J€ATEIBHOCTH;

- TOHMMaHMS I1EHHOCTH TMpaBUJl HHIUBUIYAJIBHOTO U KOJIJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

- OCO3HAHMS TIOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

-  KOMMYHHMKAaTHBHON KOMIIETGHTHOCTH B y4eOHO-HCCIIETOBATEIHCKON
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHIAX
NeSITEIbHOCTH;

- YCTaHOBKM Ha aKTHBHOE Yy4YacTHE B PEIICHUM NPaKTHUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);

- MHTEpeca K MPAKTHICCKOMY H3YyUYCHHIO Mpodeccuii pa3ImdyHoro pojaa, B TOM
YHUCJie Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

- YBaXXEHUSI K TPYAY, JIOJAM TPYyAa U Pe3yabTaTaM TPYA0BOM AEATEIHLHOCTH;

- TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHAUBUAYAJIbHONW TPACKTOPUHU
oOpa3oBaHus, Oynymied mpodeccun M pealn3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
MOTpeOHOCTEH O0IIEeCTBA;

6) 3K0JIOrM4eCcKOro BOCIIMTAHMS:



- 3KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLIECHUS K MPUPOJE, KaK HMCTOUYHUKY
CyILIECTBOBAHMS )KM3HH HA 3€MIIE;

- MOHUMAaHUA I00AIBHOrO XapakTepa 3KOJIOIMYECKHX MpoOJeM, BIUSHUSA
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJTHON U COLIMAIBHOM CPEJIbl;

- OCO3HaHUA HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTH)KEHMM XUMHM IS
pELIeHHs] BOMPOCOB PAllMOHATBHOTO MPUPOAOIIOIb30BAHUS;

- AKTMBHOI'O HEINPUATUS JCUCTBUM, MPUHOCAIIUX BpEH OKpYKaOLIEH
MPUPOAHON Cpejie, YMEHHs] NPOrHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHE
NOCJIEJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEJOTBPALLATh UX;

-  HaJIM4YMAg PA3BUTOTO DKOJOTMYECKOrO0 MBIIUICHUS, HKOJIOTHYECKOM
KyJbTYpbl, ONbITA JACSATEIBHOCTH HKOJIOTUYECKON HANpaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- c(hopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

- TOHUMaHUS cHnenuUKH XUMUU KaK HayKH, OCO3HaHUsi €€ poiu B
(GbOopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIIeHUsI 00 OKPY’KaloIIeM MUpE KaK O €IMHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U peuieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

- yOeXIEHHOCTH B O0COOOW 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOMU
UUMBUIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJIU B
CO3/IaHUHM HOBOMW 0a3bl MaTepUaJbHON KYJIbTYpPBI, PEIICHUHU TJI00ATBHBIX MPOOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIECBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIIEUIHOTO TpyJa M DSKOJOTHYECKH KOM(OPTHOM JKM3HM KaXJIOro ujeHa
00111eCTBa;

- €CTECTBEHHO-HAay4YHON TPAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJI0B
IIO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
IIPOUCXOAIIMX B HEM U3MEHEHHI, YMEHHUS JeJIaTh 0OOCHOBAaHHBIE 3AKITIOYEHHS Ha
OCHOBE HAaydHbIX ()aKTOB U WMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

- HHTEpeca K MO3HAHUIO U HCCIIE0BATENIbCKOM IEATEIbHOCTH;

- TOTOBHOCTM U CIHOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;



- UHTEpeca K 0COOCHHOCTSIM TPpy/a B pa3iMuHbIX cepax npodeccuoHaabHON
JeSTEITPHOCTH.
METAINPEIMETHBIE PE3YJIBTATbI

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuMHus» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

- 3HayuMble 1 (QOPMHUPOBAHUS  MHMPOBO33PEHHUS  OOydarOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMEeTHbIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHENU(PHUKY METOJOB IO3HAHUS,
UCTIOIB3YyEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

- YHUBEpCaJIbHbIC yueOHbIE NeHCTBUS (IT03HABATEebHbIC, KOMMYHHUKATUBHEIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
- CIIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAJIbHbIC Y4COHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
JIEHCTBUSMU.

OsBJanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe AeidCTBUS:

- CaMOCTOATENIbHO  (POpMYIMpOBaTH W  aKTyaJHW3UPOBaTh IMpodIieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

- ONpEeACNATh ILENH JEATCIBHOCTH, 3ajlaBasi mapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMHU IEISIMU;

- WCMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTMYECKOTO MBIILUICHUS —
BBIJICJIATh XapAaKTEPHBIC MPU3HAKU TMOHATHM U YCTAHABIMBATHh HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBSICHEHUS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

- BBIOMpaTh OCHOBAHUS W KPUTEPUH I KIACCU(HUKAIMM BEIICCTB H
XUMHUYECKUX PEaKIUi;

- yCTaHaBJIWBaTh IPUYMHHO-CIICJACTBEHHBIE CBSI3M MEXAY H3y4YaeMbIMU
SIBIICHUSIMU,

- CTpPOMUTbH JIOTHUYECKHE pacCyXIAeHUs (MHAYKTUBHBIC, JECIYKTHUBHBIC, IO
QHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

- IPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUM



3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh HAa3BaHHbIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IEHCTBUS:

- BJIAJIeTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHMS BEIIECTB U XUMHUYECKUX
peaxkuuu;

- ¢dopMmynupoBaThb UEAM U 3aJayd  MCCIEJOBaHUS, MCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEIBLHO C(HOPMYJIUPOBAHHBIC BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI ISl (POPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

- BJAJETh HABBIKAMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB MCCIICAOBAHUSA,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETAHHON padoTe;

- TpuoOpeTaTh ONBIT YYCHUYECKOW HCCIEOBATEILCKOM W TPOCKTHOU
NESATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJO0B pEIICHUs] MPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

- OpHUEHTHPOBATHCA B PaA3NUYHBIX HCTOYHUMKAX HHGMOpManuu (Hay4dyHO-
NOMYyJsIpHAsl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEepHETa), aHaIM3UpoBaTh WH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

- (hopmynupoBaTh 3ampPOCHl U MPUMEHATh PA3IUYHBbIE METO/bI MIPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON sl BBIOJHEHHS YYE€OHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

- mpuoOpeTaTh OMBIT UCIOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (QOpMy TpeacTaBiICHUS
uHdopmarmu (cxeMbl, rpadvKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

- HCMOJB30BaTh HAyYHBIM SI3bIK B KayecTBE CpEIACTBA IpuU padoTe ¢
XAMHYECKOW WHGOpMANMe: NPUMEHSITh MEXNpenMeTHole (du3mueckue U
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

- UCIOJIB30BaTh W MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJISIAHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:



- 3371aBaTh BOIPOCHI 10 CYIIECTBY OOCYK1a€MOM TEMBI B XOJ€ AUAIOra 1/miu
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

- BBICTYNATh C IMPE3CHTALUEN PE3YJbTATOB ITO3HABATEIILHOW JNEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO U COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro MpoekTa U (PopMyIupoBaTh BBHIBOJIBI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIENOBAHUN IYTEM COIrJACOBAaHUS IMO3UIUA B
X0/J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

- CaMOCTOSITEJIbHO IUJIJAHMPOBATh U OCYILECTBIATH CBOIO I103HABATEIBHYIO
NEATENIbHOCTh, Olpenesss €€ LeJId W 3aJadyd, KOHTPOJMpPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJjlaraeMblii  aJITOPUTM  JIEUCTBUNA TIPU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Hauboee
3 PeKTUBHBIN C€MOCOO0 MX pemieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

- OCYILECTBISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTA HA OCHOBE CaMOAaHaJIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

- cOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHHM SIBICHUUI
npupoabl, B  (HOpMUPOBAHMHM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /IS PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

- BJIQJICHUE CUCTEMON XUMHUUYECKNUX 3HAHUM, KOTOpasl BKIIFOYAET:

* OCHOBOIIOJIArarouIMe MOHITUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-
, Pp-, d- ayeKkTpoHHBIC OpOWTAIM aTOMOB, WOH, MOJICKYJIa, MOJIb,
MOJIIPHBI 00BEM, BAJICEHTHOCTH, JIEKTPOOTPHUIATEIHHOCTD, CTEMEHb
OKHCJICHUS, XUMHYECKAS CBSI3b (koBaJIEHTHA, VMOHHAs,
MeTaJuIM4ecKas, BOJAOPOAHAs), KpUCTAJNIMYECKAas PEUIETKA, THUIIbI
XUMHYECKHX PEaKUU, PacTBOpP, OJIEKTPOJUTHI, HEIJIECKTPOJIHUTHI,
BJIEKTPOJUTHYECKAST JUCCOLMALMUSA, OKHCIHUTENb, BOCCTAHOBUTED,
CKOPOCTh XMMUYECKOU pEaKI[uu, XUMUYECKOE PABHOBECHE);



* TEOpUM M 3aKOHBl (TEOpUs DIEKTPOJMTHYECKOW JIHCCOLMALUH,
nepuoauueckuii 3akoH [[. M. MeHneneeBa, 3aKOH COXpaHEHUS MacChl
BCILIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHHUS DJHEPruu IIpHU
XUMUYECKUX PEAKIUSIX),

e 3aKOHOMEPHOCTHU, CUMBOJIMYECKHI SI3bIK XMUMHUU, MUPOBO33PEHUECKUE
3HAHUS, JISKAIIUE B OCHOBE TOHMMAHUS MPUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (PAKTOJOTUUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, TMOJIYYEHUU M OE30MACHOM HCIOJIb30BAaHUU Ba)XKHEHIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JIESITEIHHOCTH
YEJI0BEKA;

- ¢OpMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEpHbIE MPU3HAKHU TOHSITHUH,
YCTaHABJIUBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

- ¢OpMUPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHus (OpPMYJT BEIIECTB M  YpaBHEHMM XUMUUYECKUX  PEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIIEHAass U3BECTh, TUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

- cOpMUPOBAHHOCTH YMEHMH OIpPEACNATh BAJIEHTHOCTh U CTEIEHb
OKHCJIEHHUS XUMHUYECKHX 3JIEMEHTOB B COEAMHEHHUAX PaA3JIMYHOIO COCTaBa, BUJ
XUMUYECKOW CBSI3M (KOBAJEHTHAsl, HOHHAs, MeETaJUuIM4ecKas, BOJOPOJHAs) B
COEIMHEHUAX, TUIl KPUCTAIIMYECKOW PEIETKM KOHKPETHOTO BELIECTBA (aTOMHas,
MOJIEKYJISipHasi, HOHHAs, METaJNInYecKas), XapakTep Cpellbl B BOIHBIX PAacTBOpax
HEOPTraHWYECKUX COCUHEHNM;

- chOpMHpPOBAaHHOCTH  yYMEHUH  yCTaHaBIMBaTh  IMPUHAIJICKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiEHHOMY Kiaccy/rpymre
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCHUIBI, COJIN);

- c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICT MEPUOAMYECKOTO 3aKOHA
J. W. MenneneeBa W JIEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOUIYIO,
OOBSCHUTEIHHYIO ¥ TIPOTHOCTUYECKYIO (DYHKITHH;

- c(OpMHUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX 3JeMeHTOB |—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xuMudeckux 3aementoB JI. M. MeHpaeneeBa, MCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKUe YPOBHHY, OOBACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymnmnam llepuognyeckoit cucteMsl XumMudeckux 3smemMeHToB /. U.
Menpaeneena;

- c(OpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,



MOATBEPXAAaTh CYIIECTBOBAHME T'€HETHUECKOW CBSA3M MEXAY HEOPTaHMYECKHUMHU
BELIECTBAMHU C MTOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIUI;

- c()OpMHUPOBAHHOCTh YMEHMS KJIACCU(PUIIMPOBATH XUMUUYECKHE PEAKIUU T10
pa3IUYHBIM NpHU3HAKAM (YUCIY M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHHIO CTENEHEW OKHMCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

- c(OPMUPOBAHHOCTh YMEHUN COCTABIISITH YPAaBHEHUS PEAKIMI pa3InyHbIX
TUIIOB, MOJIHBIE U COKPAIIEHHbIE YPAaBHEHUS PEaKUUi MOHHOTO OOMEHA, YUUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEaKIMU UAYT A0 KOHLIA;

- c(OpMHUPOBAHHOCTb YMEHUW MPOBOJUTH PEAKLMH, TOATBEPKIAIOIINE
KayeCTBEHHBII COCTaB pa3JIMYHbIX HEOPraHMYECKHX BEIIECTB, paClO3HABAThH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX
BEIIECTB;

- c(OpMUPOBAHHOCTh YMEHHUH pPACKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTENbHBIX PEAKIUN MMOCPEICTBOM COCTaBIEHUS JIEKTPOHHOrO OaliaHca
ITUX PEaKLUN;

- c(OpMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTH  CKOPOCTH
XUMHYECKOM pEaKIuu OT pPa3jiMdHbIX (AKTOPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3AECHCTBHS (TIPUHIUII
Jle latenbe);

- c(hOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKUE TPOIECCHI,
JeXalme B OCHOBE IPOMBIIUICHHOTO IMOJYYEHUs CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIMX HAYYHBIX NPUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;

- c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYUCICHHS C HCIIOJIH30BAHUEM
MOHSITHSI «MaccoBasi JIOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpY XUMUYECKUX PEaKIMsIX, MacChl BEHIECTBA MM 00BbEMA ra3oB IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WiIM O0BEMY OJHOTO U3 yYaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3¢ (}eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

- chOpMHpPOBAHHOCTh YMEHUH COONIOAaTh TMpaBuja  IOJH30BaAHUSA
XUMHYECKOW TOCy0oH W J1abopaTopHBIM O0OpYyIOBaHMEM, a TakKkKe IMpaBuia
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUUYECKHUX OTBITOB;

- c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh W BBHITIONHATh XUMUYECKUN
AKCIIEPUMEHT (PA3JI0kKEHUE MEPOKCUAA BOAOPOAA B NPHUCYTCTBHM KaTalau3aTopa,
ONpEJEICHNE Cpebl PpPAacTBOPOB BEIIECTB C IOMOIIbI  YHUBEPCAIBHOIO
WHJIMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peaKIluu,
peakiuu MOHHOrO OOMEHa, KauyeCTBEHHbIE peaklnu Ha cyib(dar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE AKCIEPUMEHTAIbHBIX 3ajJlad M0
temam «Metamne» U «Hemeramibl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU



0e30macHOCTH U OOpAIEHUU C BEIIECTBAMHU U JaOOPATOPHBIM 00OPYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOIO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIMX PEaKUUi U (POpMYJIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

- c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TOJIy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHUKauu, MTHTEepHET U Apyrux);

- copMHpPOBaHHOCTH YMEHHMH COOJNIOaTh TMpaBWa SKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JAESATENBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3/ICMCTBUS Ha JKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mnpumepax cHocoObl YMEHBIICHUS WU
NpEeIOTBPAILIEHNUS UX BPEAHOIO BO3AEHCTBUS HA OPraHU3M YE€JI0BEKa;

- 7151 00y4aroImKXCcs ¢ OrPAHUYEHHBIMU BO3MOKHOCTSMHU 37I0POBbSI: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

- JUIsL CIEeNbIX M CHA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anvucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeiioB U (uudgposbie)
Konrpoabubie | IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Iepnoanueckuit 3aKo0
PHOHACCKIH SaKoH 1 https://resh.edu.ru/
1.1 [lepuonnveckas cucrema 3
XUMHUYeCKnX deMeHToB 1. Y.
MenneneeBa
19 Crtpoenue BemecTna. 4 https://resh.edu.ru/
' MHuorooGpasue BEIIeCTB
1.3 XUMHUYECKUE PEAKITUN 5 1 1 https://resh.edu.ru/
Hroro mo pazgeny 12
Paznea 2. Heoprannyeckasi XuMus
https: h.edu.
2.1 Mertanibl 6 1 pecfireshod. g
https: h.edu.
2.2 Hemeranmst 7 1 1 pecfireshod. g
53 CBs13b HEOPraHUYECKUX U 5 https://resh.edu.ru/
' OpPraHUYECKUX BELIECTB
Hroro mo pazgeny 15
Paznena 3. XuMus u ;Ku3Hb
https: h.edu.
3.1 XUMUS U )KU3HBb 3 el
3.2 PesepBHbIii ypok. 4 1
Wroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[NPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTHueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest
XUMHUYECKUI DJIEMEHT. ATOM. http://scholl-
1 DNeKTpOHHAsT KOHPHUTYpaIHsI 1 collection.edu.ru/
aTOMOB
[epuoanyeckuii 3aK0H U http://scholl-
[Mepuoauyeckas cucrema collection.edu.ru/
9 XUMHUYeCKnX deMeHToB 1. Y. 1
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH HU3MEHCHHUS http://scholl-
CBOMCTB XUMHYECKUX collection.edu.ru/
DJIEMEHTOB M MX COEIUHEHMIA 10
3 rpyImnaM u rnepuojam. 3HauCHHe 1
MEPUOINIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKUX
anemenToB JI.M. Menneneena B
Pa3BUTHH HAYKH
CtpoecHue BelecTna. http://scholl-
XHUMHYECKast CBA3b, €€ BUIBI; collection.edu.ru/
4 MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBSI3H.
Bogopozanas cBsi3b
BanenTHOCTE. http://scholl-
DNEeKTPOOTPUIIATEITBHOCTD. collection.edu.ru/
5 Crenenn okucieHus. Bemecrsa 1
MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTue 0 AUCTIEPCHBIX http://scholl-
cucremax. McTuHHBIC 1 collection.edu.ru/
6 KOJUIOUJHBIE PACTBOPHI. 1
MaccoBast 101 BellieCTBa B
pactBope
Knaccudukarus u http://scholl-
7 HOMEHKJIaTypa HEOPraHMYECKHX 1 collection.edu.ru/
coenuHeHui. ['eHeTyeckas



http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/
http://scholl-collection.edu.ru/

CBSI3b HEOPraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHUYECKUX
peakuyii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH

http://scholl-
collection.edu.ru/

8 COXPaHEHUS MaCChI BEIIECTB;
3aKOH COXpaHEHUS U
[PEBPAIEHUS SHEPTUH [TPH
XAMHUYECKMX PEAKIUAX
CkopocTtb peakmun. OOpaTumbie http://scholl-
peaknuu. XUMHYECKOE collection.edu.ru/
paBHOBecue. [IpakTnueckas
9 pabota Ne 1. «Bnusiaue
pa3IuyYHBIX (HaKTOPOB HA
CKOpPOCTh XUMHYECKON
peaKImm»
DIEKTPOTUTHYECKAS http://scholl-
mucconmanus. [Toustue o collection.edu.ru/
BOJIOpOAHOM MoKa3atese (PH)
10 pactBopa. Peakunu mOHHOTO
obmena. ['maponus
OpraHUYEeCKUX U
HEOPraHUYEeCKUX BEIICCTB
OKHUCITUTEILHO- http://scholl-
1 BOCCTaHOBHTEJIbHBIE PEAKIINH. collection.edu.ru/
[ToHsTHE 00 IIEKTPOIIH3E
pacIuIaBoOB U PaCTBOPOB COJICH
KonTpoisHas paboTta 1o http://scholl-
12 pasaeny «TeopeTnuecke collection.edu.ru/
OCHOBBI XUMHUI»
Mertamibl, UX MOJI0KEHUE B http://scholl-
[epruoanyeckoii cucteme collection.edu.ru/
13 XUMUYeCKuX 3neMeHToB 1. U.
MeHneneeBa 1 0COOCHHOCTH
crpoeHus atoMoB. O01IHe
¢bu3HUecKre CBONCTBAa METAILIIOB
CrutaBbl METaJIIOB. http://scholl-
14 DNEeKTPOXUMHUYECKUHN P collection.edu.ru/
HaMpPsUKEHUH METAIIOB
XUMHUYECKUE CBONCTBA http://scholl-
15 BOXHEWIINX METAJJIOB (HATPHIA, collection.edu.ru/
KaJIui, KaJabluil, MarHHi,
ATIOMHUHHI) U UX COCTMHEHU I
16 XUMHUYECKUe CBOHCTBA XpOMa, http://scholl-
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MEIN U UX COeTUHEHUN

collection.edu.ru/

XHUMHUECKHE CBOIMCTBA IIMHKA,

http://scholl-

17 JKeJie3a U UX COSIMHEHUM collection.edu.ru/
[Tpaktuyeckas pabora Ne 2. http://scholl-

18 "PerieHne 3KCIepUMEHTATBHBIX collection.edu.ru/
3a7a4 o teme «Metamip»"

Hemeraisl, UX IIOJI0KEHUE B http://scholl-

[Mepuoauueckoii cucreme collection.edu.ru/
19 XUMHYECKUX anemMeHToB JI. W.

MeneneeBa 1 0COOCHHOCTH

CTPOCHHUS aTOMOB

dusnyecKue CBOWCTBA http://scholl-

HEMETAaJIOB. AJIJIOTPOITHS collection.edu.ru/

20 HEMETAJJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

XHUMHYECKHE CBOMCTBA http://scholl-

21 raJoreHoB, Cepbl H UX collection.edu.ru/
COEIUHEHUN

99 XuMudecKre CBOMCTBA a30Ta, %u u/
dbocdopa u uX coeTMHCHUI S
XUMHYECKUE CBOMCTBA http://scholl-
yriaepojia, KpEMHHS U UX collection.edu.ru/

23 COEIHEHU.

[IpumeneHne BaxHEUIINX

HEMETAJIJIOB U MX COCIMHEHUI

O000I1IEHNE U CUCTEMATU3ALUS http://scholl-
3HaHMi 110 TeMe «Hemeramisy». collection.edu.ru/
Beruunciienus o ypaBHEHUsIM

24 XHUMHYCCKUX PEAKIUH U

TEPMOXUMHUYECKHE PACUETHI.
[IpakTrueckas pabora Ne 3.
«PemeHune sKcrepuMeHTAIbHbBIX

3aja4 1mo reme "Hemeramns"»

o5 KonTposnpHast paboTa o Temam %u .
«Metamnsl» u «HeMeTab» e
Heoprannyeckue n http://scholl-

26 OpraHuYecKue KUCIIOTHI. collection.edu.ru/
Heopranuueckue u
OpraHU4eCKHUe OCHOBAHUS

27 AmpoTepHbIe HEOPraHU4YeCKHe http://scholl-
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Y OPraHUYECKHUE COEAUHEHHSL.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB

collection.edu.ru/

Poibp xuMuu B oOecrieueHuu

http://scholl-

9KOJIOTHYECKOMH, collection.edu.ru/
28 JHEPreTHYECKON U THIIEBON 1
0€301aCHOCTH, Pa3BUTUHU
METUITTHBI
[IpencraBnaenus 06 00X http://scholl-
29 HAYYHBIX TPUHIIAITIAX 1 collection.edu.ru/
MIPOMBIIIIJICHHOTO MOJTYYeHUS
BaKHEHUIIINX BEIIECTB
YenoBek B MUPE BEIIECTB U http://scholl-
30 MaTepHAaJIOB. 1 collection.edu.ru/
XHMHMS U 310pOBBE YEIIOBEKA
31 PesepBHBIi ypOK. m‘m
OGoGARIHIT YPOK. collection.edu.ru/
39 HroroBas (mepeBoiHas)
KOHTpOJIbHAs paboTa.
Pe3epBHbIi ypok.
33 .
O06o0mmaromuii ypox.
Pe3epBHbIi ypok.
34 .
OO6o0mmaromuii ypox.
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

VYuebnuk «Xumus 11 knace» 'abpuensia O.C., OctpoymoB WN.T'., Cnagkos C.A.;
«M3narenscTBO «IIpocBemieHne».

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

«HactonpHas kaura yuutens. Xumus 11 kimacey O.C. INabpuenss, I'.I.JIbicoBa,
A.T'. BBenenckas.- M.: JIpoda

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK

https://resh.edu.ru/

https://educont.ru/

https://uchi.ru/

https://education.yandex.ru/main



