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IHOACHUTEJIbBHASA 3AIIUCKA.

HporpaMMa BHCYPOYHBIX 3aHATHH «XHUMHA nopocTo O CIOXKHOM» coCTaBJICHaA B

cootBercTBuHU ¢ . PenepaibHbiM 3akoHOM «O0 obpasoanuu B Poccmiickoit ®enepanun» Ne
273 — @3 ot 29.12.2012 ropa.

B nporpamMe 1npeycMOTpeHa BO3MOXKHOCTD ISl peaTi3alldid OCHOBHBIX HJIel y4eOHbIX
IIpOrpamMM IO XMMHH, HCII0JIb30BaHHE Pa3HOOOpaszHeIX (PopM opraHusaiuH y4eOHOro npouecca,
BHEJIPEHHS COBPEMEHHBIX METO/IOB O0YUEHHS U NeJarori4ecKuX TEXHOJIOr|il, yder
HHIMBHYAIbHBIX OCOOEHHOCTEH.

JlaHHas nporpaMma BKJIIO4aeT (JOpMHpPOBaHHE y 00yvaronuxcs od1ey4eOHbIX YMEHHH U
HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOO0B JIESATEIbHOCTH H KIIFOYEBBIX KOMIIETEHIHH, H 000CHOBaHHE
BEIOOpA porpaMM M y4eOHHKOB, KaJleHIapHO-TEMATHYECKOE IIJIAHHPOBAHHE, XaPaKTEPHCTHKY
KOHTPOJILHO-H3MEPHTEJILHEIX MaTepHAJIOB.

[Tporpamma HcIIoNIb3yeTcs JUis PaciiupeHus U yriryOaenus mporpaMme! 00ydeHus 1no
XHUMHHU U IIOCTPOSHHUS MHJIMBHIyalIbHBIX 00pa30BaTe/IbHBIX TPACKTOPHH ydaluxcs, NPOABIAIONIMX
uHTepec K Hayke. Kypc nmocrpoen TakuM 06pa3oM, 4TO IO3BOJISET PACHIMPHUTE H YITTyOUTh 3HAHHS
yyaIruxcs Mo BceM OCHOBHBIM pasjieNiaM IIKOJILHOT0 Kypca XMMHH OCHOBHOM IIIKOJIBL, @ TAKXKE
JTMKBHIHPOBATH BO3MOYKHBIE IPOOENbI.

I[Iporpamma paccuuTana Ha 34 yaca. Kypc npoBouTCs B TeYEHHE Iojia 110 1 9acy B HEJEIO.

L4 Ilem,: 3aKpeIIHTh, CHCTEMAaTH3HPOBATE U PACIIHPHUTH 3HAHHA YJalllHXCs 110 BCEM OCHOBHBIM
pasaciaM Kypca XUMHH OCHOBHOI1 LIIKOJIBL;

3anaun:

L (l)OpMHpOBaTI) HaBBIKH aHATTUTHUECKOM NEATEIbHOCTH, IIPOrHO3HPOBaHHA PE3YIBLTATOB JJId
pasnHYHBIX BapHaTHBHBIX cmyaunﬁ;

e pa3sBHBATH M103HABATEJILHBIN HHTEPEC, HHTEIUICKTyalbHbIe ClIOCOOHOCTH B IIPOLIECCE ITOUCKA
PELICHHH;

L orpaﬁorarb HABBLIKH BBITTOJITHEHHS TECTOBBIX 3aJaHUH H pEIIEHHUE OCHOBHBIX BHJIOB 3a,11aHm‘71;

e (hopMHpOBATH HABBIKH CAMOKOHTPOJIS, CIOCOOCTBOBATH IICHXOJOTHYECKOH FOTOBHOCTH K
KOHTPOJBHLIM paboTaM M 3K3aMeHaM;

¢ (opMHPOBATH HHAHBHAYyaIbHbIE 00pa3oBaTeNbHbIEC MOTPEOHOCTH B BEIOOPE NAbHEHIIETO
npoduiast 00y4eHHs B CTaplLIeH HIKOJIe.

ILIAHUPYEMBIE PE3VJIBTATHI OCBOEHHS ITPOI'PAMMBI BHEYPOUHBIX
3AHSATHUN 10 XUMHUUN.
JIH‘IHOCTHble pe3vJabTAaThI.

JIMYHOCTHBIE pE3y/IbTaThl OCBOGHHS JAaHHOH TIporpaMMbl B €JMHCTBE Y4eOHOH u
BOCITUTATEIBHOMI JeATeJIBHOCTH B COOTBCTCTBHH C TpaJHIIHOHHBIMH pOCCIrIﬁCI{HMH
COILHOKYJIBTyprIMH H ,E[}’XOBHO-HpaBCTBEHHLIMH LONEHHOCTAMH, IMPHHATBIMH B OGIIIBCTBC
I[IpaBHJIaMHu H HOpMaMH IIOBEIACHHSA H CHOCO6CTBYIOT Iponeccam CaMOIIO3HaHHUA, CAMOPA3BHTHA H
COolHanHu3alyuu OﬁyanOIHHXCSI.

JImuHOCTHEIE PE3YIBTATHI oTpaxaroT TOTOBHOCTH OﬁyanOIII,HXCSI PYKOBOACTBOBATHLCH
CUCTEMOH ITO3UTHBHBIX IHEHHOCTHBIX OpI/IeHTaI.lHﬁ H paclIHpeHHEC OIIbITa HOEATCJIIBHOCTH HAa eé
QOCHOBE, B TOM YHCJIC B 4aCTH:

1) naTpHOTHYECKOI0 BOCIHTAHHS:

IIEHHOCTHOI0 OTHOIICHHUA K OTCYCCTBCHHOMY KYJILBTYPHOMY, HCTOPHYECCKOMY H HaY4YHOMY
Hacneauw, IOHHUMaHHd 3Ha4YCHHA XHMI/I‘leCKOﬁ HayKH B JXH3HH COBpCMeHHOFO 06H1€CTBa,
CrIocOOHOCTH BIIQJIeTh JIOCTOBepHOH HEGOpMALMER O IEPENOBBIX JOCTHXKECHHAX M OTKPBITHAX
MHPOBOH H OTEYECTBEHHOM XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoiicTBe MHpa
M of1ecTna;




2) rpa/IaHCKOr0 BOCITHTAHUS:

NpPEACTABIEHHS O CONMAIBHBIX HOpPMax M IpaBWJaX MEX/IMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATHBHOMH KOMIIETEHTHOCTH B 0011IeCTBEHHO TIOJIE3HOM,
y4eOHO-HCCIIeJOBATeIbCKOH, TBOPYECKOH M JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOi COBMECTHOH JNESTETLHOCTH IIPH BBHINOJHEHHMH y4YeOHBIX, IO3HABATENBHBIX 3a/1a4,
BBIIIOJIHEHHH XAMHYECKHX OKCIIEPUMEHTOB, CO3JaHWM Y4eOHBIX IIPOEKTOB, CTPEMJIEHHS K
B3aUMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIM B Ipolecce 3TOH yueOHOH [eATENbHOCTH, I'OTOBHOCTH
OIIEHHBATH CBOE MOBEJCHHUE H ITOCTYIIKH CBOUX TOBapHINEH ¢ MMO3UI[MH HPABCTBEHHBIX H ITPABOBBIX
HOPM C Y4ETOM OCO3HAHMS MOCIICACTBHH ilOCTYNKOB,;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHA:

MHPOBO33pEHYECKHE NPEJICTABICHHS O BEIECTBE I XHMHYECKOH peakliud, COOTBETCTBYIOIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTaBJIAIOLUIME OCHOBY Ul NOHMMAaHUA CYLIHOCTH
HAyYHOH KapTHHBI MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEDPHOCTAX Pa3BHTHA IPHPOJIBI,
B3aHMOCBSI35IX YEJIOBEKA C IIPUPOIHOH CPeIoi, O POJIH XHMHHU B IIO3HAHHH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIFHBIE MOTHBBI, HAlpaBJICHHbIE HA IIOJyYEHHE HOBBIX 3HAHMH 110 XHUMMH,
HeoOXo/uMbIe Uit OOBsACHeHHsT HaAOMIOZaeMBIX IIPOLECCOB W SBJICHMH, II03HABAaTEIbHOMH,
HH(POPMAIHOHHON U YHTATEILCKON KyIbTYpHL, B TOM YHCIIE HaBBIKOB CAMOCTOATENBHOH paboTsl ¢
y4eOHBIMH TEKCTAMH, CIIPABOYHOH JMTepaTypod, MOCTYNHBIMH TEXHHYECKHMH CPEICTBAMH
UH(OPMAITHOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYUEHHIO M IIO3HAHHIO, JIIOOO3HATEILHOCTh, FOTOBHOCTh H CIIOCOOHOCTL K
camM000pa30BaHUIO, TPOEKTHOH H MCCIIE0BATeNLCKOH JeATeNbHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH H YPOBHS 00yUeHHS B JaJbHEHILEM;

4) popmMupoBaHHs KYJILTYPHI 310POBbA:

0CO3HAHME IIEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0pPOBBIO, YCTAHOBKH
Ha 3/0pOBBIH 00pa3 JWU3HH, OCO3HAHWE IMOCIEACTBHH MW HENPHUATHE BPEIHBIX MPUBBIYCK
(ynorpebsieHusl aIKOTOJsI, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COONIONEHHS IPABHII
Oe30MacHOCTH MpH OOpAIeHHH C XMMHYECKHMH BEIIECTBAMH B OBITY M peabHOM KH3HH,

5) TpyAOBOro BoCHHTAHUSA:

HHTEpeC K MPAKTHYECKOMY H3y4deHHUIO npodeccHit M Tpyaa pasiMYHOrO poja, YBaKCHHE K
TPYAY ¥ pe3ylbTaraM TPyAOBO# JeSTeNbI0CTH, B TOM YHCIIC Ha OCHOBE NPUMEHEHHS IPEAMETHBIX
3HAHUH 110 XMMHH, OCO3HAHHBIH BEIOOP HHAUBHIYAILHOH TPAEKTOPHH NPOJOIIKEHHS 00pa3oBaHus
¢ y4éTOM JIMYHOCTHBIX MHTEPECOB H CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
notpebHOCTel, yCIemHo# npod)ecCHOHANBHOH IEATEIbHOCTH H Pa3sBUTHs HEOOXOAMMBIX YMEHHUIA,
rOTOBHOCTH aJIaTHPOBATHCS B POHECCHOHANIBHOM CPEIE;

6) 7K0J10rH4eCKOro BOCIIHTAHH:

5KOJIOTHYECKH I[ejieco00pa3Hoe OTHOIIEHHE K IIPHPOJIE Kak HCTOUHMKY JKM3HH Ha 3eMIE,
OCHOBE €€ CyIEeCTBOBAHUS, IMOHHMAHHE LEHHOCTH 3J0POBOrO M OesomacHoro oOpasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICHXHUYECKOMY 3/I0POBBIO, OCO3HAHKE
LIEHHOCTH COOJIIOIEHHs TpaBuII 0e30nacHoro IoBeAeHHs IpH paboTe ¢ BELIECTBAMH, a TaKKe B
CUTYalUAX, YTPOKAIOMIHNX 310POBBIO H XKH3HH JIFOJICH;

CIIOCOOHOCTH NMPHMEHATH 3HAHMS, IIOJYYaeMble IIPH H3yYEHHH XHMHH, JJIS PEINCHHS 3aj1a4,
CBA3aHHBIX C OKpYJ)KalOIIeH NpPUPOJHON Cpelod, AIsS NOBBINIEHHS YPOBHSA OKOJOTHYECKOH
KyJILTYpBl, OCO3HaHHs 00aJbHOr0 XapakTepa SKONOTHYECKUX MpoOJIeM M NyTeH HX perlcHHs
IIOCPEJICTBOM METOJOB XHMHH, JKOJIOTHYECKOTO MBIIUICHHS, YMEHUS DPYKOBOJCTBOBATHCS HM B
[103HaBaTEIbHOH, KOMMYHHKATHBHON H COLIMANBLHOM IIPAKTHKE.

MeTanpeaMeTHbIE Pe3y/IbTaThL

B cocraBe MeTanmpeJMETHBIX pE3yJIbTATOB BBIIEISIOT 3HAUYHMble I (OPMHPOBAHHS
MHpPOBO33peHHs OOlLIeHAyYHbIC IOHATHS (3aKOH, TEOpHs, NPHHIHI, THIOTe3a, (akT, cucTema,
TIpolece, PKCIEPHMEHT W JPYroe.), KOTOPbIE HCIONB3YIOTCS B ECTECTBEHHO-HAYYHBIX Y4YeOHBIX




IIpeIMETax W MO3BOJIAIOT Ha OCHOBE 3HAHMH M3 3THX IpeaMeToB GOpPMHPOBATh IPEACTABIEHHE O
eJIOCTHOH HayyHOH KapTHHE MHpa, M YHHBEpCalbHble yueOHbIE IeHCTBUS ([IO3HABATEJILHBIE,
KOMMYHHKATHBHBIE, PErYJIATHBHBIE), KOTOpble oOecreynBaoT (GOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSATEILHOMY IIJIAHHPOBAHMIO U OCYIIECTBIIEHHIO YUeOHOM JeATeIbHOCTH.

IMo3snaBaTebHBIC YHHBePCAIbLHBIE yUeOHBIE AeHCTBH

Ba3oBble Jloru4ecKne aeiicTBH:

YMEHHS HCII0JIb30BaTh MPHEMBI JIOTHYECKOTO MBIILIEHHS IIPH OCBOSHHH 3HAHHMIT: PACKPHIBAThH
CMBIC]I XUMHYECKUX IOHATUH (BBIAEIATH MX XapaKTepHbIEe NPH3HAKH, YCTAHABIMBATH B3aHMOCBS3b
C IPYTHMH NOHSATHSMH), HCIIOIB30BATh IOHATHS Ul O0BICHEHHS OTHENBHBIX (AKTOB M SBICHHIA,
BBIOMPAaTh OCHOBAHHS M KPHUTEPHH MIJIS KIACCHOHMKAIMH XMMHUECKHX BEIIECTB H XHMHYECKHX
peaKiui, yCTaHABIMBATL IPHYMHHO-CIIEACTBEHHBIE CBSI3H MEXIY OOBEKTaMH H3YYCHHUS, CTPOUTH
JIOTHYECKHE PpacCyXACHUS (MHAYKTUBHBIC, JEIYKTHBHBIC, II0 aHAJOTHH), JAENaTh BBIBOABI H
3aKITIOUCHHS,

YMEHHE IIPHMEHATHL B IIPOIECCE MO3HAHHS NOHSATUS (IPEJMETHBIC H METANPEIMETHEIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOJCIH, HCIONIb3yeMble B XHMHH, IPeo0OpasoBLIBATH IIHPOKO
NPUMEHAEMBIE B XMMHH MOJICJIBHbBIC IPEJICTABICHHS — XHMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4ecKas QopMmyna M ypaBHEHME XHMHYECKOH peakIHH — TIPH peIIeHHH Yyd4eOHO-
II03HABAaTENLHBIX 3a/1a4, C YYETOM ITHX MOJIEJIBHBIX [TPE/ICTABICHHH BBISBISTE H XapaKTepH30BaTh
CYIIECTBEHHBIE NIPH3HAKH H3y4YaeMbIX 00BEKTOB — XHMHYECKHX BEIIECTB M XHMHYECKHX peaKIlHii,
BBIABIIATH OOIINE 3aKOHOMEPHOCTH, IPHUHHHO-CIIC/ICTBEHHBIE CBS3U M IPOTHBOPEYHS B H3YUaeMBIX
Tporieccax u SBJICHHSX.

BbasoBble Hece10BaTEILCKHE eHCTBHS:

YMEHHE HCIIOJIL30BATh MOCTABIEHHSIE BONIPOCH! B KAUECTBE HHCTPYMEHTA ITO3HAHHS, a4 TAKKE
B Ka4yecTBE OCHOBBI 11 (OPMHUPOBAHMS T'HIIOTE3HI IO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYXKICHUI;

npuoOpeTeHHe ONbITa 10 IUIAHUPOBAHHWIO, OPraHM3allMd H [POBECHHIO YYEHHYECKHX
3KCNEPUMEHTOB, YMEHHE HabIIOAaTh 3a XOIOM IpOllecca, caMOCTOSTENLHO MPOTHO3HPOBATEL €ro
pe3ynbTar, (GopMynHpoBaTh OOOOMIEHHS W BBIBOABI IO pe3yibTaTaM IPOBEJAEHHOIO OIBITA,
HCCIIeIOBAHMS, COCTABIATE OTUYET O MPOJIeIaHHOH paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BEIOHPATh, aHATH3UPOBATh ¥ HHTEPIPETHPOBATH HH(OPMAIIHIO PA3IMYHBIX BHJIOB H
(hopM TIpeNCTaBICHMS, TOJYYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (HAy4HO-NIONMYJIApHAs JIHTEpaTypa
XHMHYECKOTO COJIEp/KaHus, CIpaBoyHble nocodus, pecypebl MHTEpHETa), KPUTHYECKH OIIEHHBAThH
IIPOTHBOPEYHBYIO H HEJIOCTOBEPHYIO HH(GOPMAIHIO;

YMEHHE NPUMEHSTH pPa3JIMuyHBIE METOJBI M 3alpOChl NPH NOUCKe ¥ oTbope MHPopManuu H
COOTBETCTBYIOIIHX JIaHHBIX, HEOOXOJIUMBIX I BBIMOJHEHHS Y4YeOHBIX M MMO3HABATENBbHBIX 3a]1a4
ONpeNeNnéHHOr0 THMa, NpHOOpEeTeHHe ONBITa B OO0JIACTH HCIIOJIB30BAHHS HH(POPMAIHOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHH, OBJaJIeHHE KYyJbTYPOil aKTHBHOIO HCIIOJIB30BAHHS pPa3IMYHBIX
MOUCKOBBIX ~CHCTEM, CaMOCTOATENILHO BBIOMpAaTh ONTHMAIBHYHO (OpMYy TpencTaBIeHHS
nHGOpMAaMH W HWIUIOCTPHPOBATH peIlAacMble 3aJayd HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrume dhopMaMu rpadUKH ¥ UX KOMOWHAITHSIMH,

YMEHHE HMCIOJB30BaTh M aHAJIM3WPOBaTh B Ipolecce y4eOHOH H HCCIIENOBaTEeNbCKOM
NEeSTeNFHOCTH HHPOPMAIHIO O BIMSHUH IIPOMBIILIEHHOCTH, CEJILCKOTO X035AHCTBAa H TPAHCIIOPTA Ha
COCTOSIHHE OKPY’KAIOIIEH MPHPOIHOH Cpempl.

KoMMyHnKaTHBHBIC YHHBEpCAJIbHBbIE y4eOHbIe TeHCTBHA:

YMEHHS 3a/1aBaTh BOIPOCH! (B X0/ie JHaIOra U (MJIH) JIMCKYCCHHU) IO CYINECTBY o0cyxaaeMoii
TeMBI, (OPMYIIHPOBATH CBOH TPEIIOKEHHS OTHOCHTEIBHO BBINOJIHEHHS TIPEUIOKEHHOM 3a/1a4H;

YMEHHS TIPEJICTABIISATE MOJy4EHHbBIE Pe3yJbTaThl II03HABATEILHON JIESTENbHOCTH B YCTHBIX H
IMHCBMEHHBIX TeKcTaxX; JeNaTh MpPEe3eHTAlHI0 PE3yJNbTATOB  BBIIOMHEHHS  XHMHYECKOTO



sKcnepuMeHTa (J1aboparopHoro ombita, JjgabopaTopHoi paboTBI MO HCCIEIOBAHHIO CBOWCTB
BENIECTB, Y4eOHOTO MPOEKTA);

yMeHHsI Yy4eOHOro COTpYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHON II03HaBaTENbHOH M
HCCIIEI0BATENBCKOM e TEIbHOCTH IIPH PEelIeHHH BO3ZHUKAIOIIMX ITpo0JIeM Ha OCHOBE yuéra 001nux
HHTEPECOB M COIJIACOBAHMS NO3MIMH (O0CyKIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBbIE IUTYPMBI»,
KOOPAMHALMSA COBMECTHBIX JICHCTBHIA, ONpe/ie/ieHHe KPHTEPHEB 10 OLEHKE KaYeCTBA BHIMOJHEHHOM
paboTEI U ApyTHE).

Pery1siTHBHBIE YHHBepPcAJIbHbIe yueOHbIe JelcTBH:

YMEHHE CaMOCTOSTEIBHO OINpEASATh IENH JeATeNbHOCTH, IUIAHHPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U IIPH HEOOXOAMMOCTH KOPPEKTHPOBATEH CBOIO AESTEIbHOCTE, BEIONpATh Hauboee
3¢ exTHBHEIe CTIOCOOLI pereHus yuyeOHBIX U NM03HABATEIBHEIX 3a/]a4d, CAMOCTOSTEILHO COCTABISATE
HJIH KOPPEKTHPOBATH IIPEUIOKEHHBI alrOpUTM JCHCTBUI NpH BBINONHEHHH 3alaHUi ¢ y4ETOM
HOJIy4YeHHs] HOBBIX 3HaHUH 00 H3yyaeMBIX OOBEKTaX — BEIECTBAX M pEaKIMAX, OICHHUBATh
COOTBETCTBHE IOJIy4EHHOr0 pe3y/ibTara 3asiBIIeHHOH 11eH, yMeHHe UCIONL30BaTh U aHATH3UPOBATh
KOHTEKCTEI, ITpeJlaraeMble B YCJIOBHH 3a/IaHHH.

IIpexMeTHbIE pE3yIbLTATHL.

B cocraBe npeIMETHBIX Pe3yJNLTATOB [0 OCBOCHHUIO COJCPIKAHUS, YCTAHOBICHHOTO JaHHOH
paboueil mporpaMMmoif, BBLIENSIOT: OCBOEHHbIE OOYYAIOIIMMHUCS HAydHBIC 3HAHUSA, YMCHHS H
crocoOB!l AeHCTBUH, criendpuYecKue UIs npeaMeTHoH obnacTu « XUMHUS», BUIBI JEITEIBHOCTH 110
IOJY4EHHIO HOBOTO 3HAHHS, €r0 MHTEpIpETaluy, NpeoOpa30oBaHHIO U IPUMEHEHHIO B Pa3IMYHBIX
yueOHBIX ¥ HOBBIX CHTYallMsIX.

K xonmy o6y4enus no JaHHOH IIporpaMMe ydaluecs J0JDKHBI
3nams/nonumams

XMJHIJ'I(?CK_]HO CUMEO0JIUKY . 3HAKH XHMHYECKHX 3JICMEHTOB, (IJOpMYJII:I XHUMHYECCKHX
BEIIECTB, YPABHCHH XHMH‘IGCKI/IXPEB.KIIHFI

Baxcneiiuiue xumu4eckue nOHAMUA: BEIIECTBO, XHMHUECKUHIIIEMEHT, aTOM, MOJIEKYJ1a,
OTHOCHTEIBHEIC aTOMHAS U MOJIEKYJISIPHASI MAcChl, HOH, KATHOH, AHHOH, XMMHYECKas CBA3b,
3JIEKTPOOTPHIIATENILHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIICHHS,MOJIb, MOJIIpHAsl Macca, MOJIIPHBIN
00bEM, pacTBOPBI, JEKTPOIUTEI M HEIEKTPOIUTEL, 3EKTPOIMTHYECKAs JUCCOLHALIUS, OKUCIIUTEID
H BOCCTAHOBHUTEIIb, OKUCIICHHE H BOCCTAHOBIICHHE, TEIUIOBOH 3((eKT peakiuu, OCHOBHBIC THIIbI
peaknuit B HeOpraHM4ecKoit XUMUH
XapakTepHble IPA3HAKH BAXKHEHIINX XMMHUYECKUX OHATHH
O CylIecTBOBaHMH  B3aMMOCBSI3M MEXy BaXKHEHIIMMUXMMHYECKHMH IOHATHAMH

CMBbIC/1 OCHOBHBIX 3AKOHOG U MEOPUIl XUMUU: ATOMHO- MOJICKYIIIpHAs TEOPHSI; 3aKOHBI
COXpaHeHHs] MacChl BEIIECTB, MOCTOSHCTBRA cocTana; [lepuoauueckui 3axon JI.M. Menneneesa.

YMmerh

Haszvieamo

» XUMHYECKHE 3JIeMEHTBI

» CoenuHeHHs H3YYSHHBIX KIaCCOB HEOPraHWYECKHX BEIECTB
Obvacuamo

» OuU3UYeCKUil CMBICII aTOMHOTO (TOPSAKOBOI0) HOMEPAXHMHYECKOTO JIIEMEHTa, HOMEPOB
rpynmsl 4 nepuona B [lepuonuueckoii cucreme JI.M. Menneneesa, K KOTOPHIMAIEMEHT
TIPUHAIIICKUT

» 3aKOHOMEPHOCTH H3MEHEHHsI CTPOSHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJIEax MaJIbIX
TEpPUOIOB U IJIABHBIX NOATPYIII, aTakKe CBOMCTBA 00pa3yeMBIX HMH BBICIIHNX OKCHJIOB

» CymHOCTB IpoLecca MEKTPOJIUTHYECKOH TUCCOIHAIMH HpeaKIui HOHHOro oOMeHa



Xapaxmepuszoeampo

» XHUMHYECKHE 3JIEMEHTBI (0T BOJOPO/IA 10 KalbIlHsl) HA OCHOBE HX MOJIOKEHHS B
[lepunomnueckoii cucreme XxuMuueckux anemeHToB .M. Menneneesa u ocoGeHHOCTEH
CTPOEHHS MX aTOMOB

» B3auMOCBS3b MEXKIY COCTaBOM, CTPOEHHEM M CBOMCTBAMHHEOPraHUYECKHX BELIECTB

» XHMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHH4YE€CKHXBEIIECTB (OKCHJIOB, KHCIIOT,
OCHOBaHHH H coJeH)

Onpedenamv/Knaccupuyupoeams

Cocras BemecTs 1o UX GopMyIam

BajleHTHOCTH M CTENEHb OKHUCIICHHS JIEMEHTA B COSHHEHHH

BuJ XHMHYECKOM CBSI3H B COEIMHEHHSIX

[TpuHaaIeKHOCTE BELIECTB K ONpeIeNEHHOMY KJIacCyCOeAMHEHHI
THUnBl XMMUYECKUX peaKiinii

Bo3MOXHOCTE MNpOTCKaHHUA peaKuHﬁ HOHHOTO 0OMeHa
Bo3moxkHOCTE IIpOTCKaHHusd peaKuHﬁ HCKOTOPBIX HpC,HCTaBI/ITeJ'[er‘I BCHICCTRB: C
KHCJIOPOJIOM, BOJOPOJIOM, MeTaJIJIaMH,BOIlOﬁ, OCHOBaHHAMH, KHUCJIOTaMH, COJIAMH

YV VVVVYVYYV

Cocmaenamo

» Cxemsl crpoeHuss atomoB nepBbix 20 snementoB Ilepuommueckoit cuctemsr JI.H.
Menneneesa

» ®@opMyIJbl HEOPraHUYECKHX COEAMHEHHH H3YYEHHBIX KJIacCOB
» VYpaBHEHHS XUMHYECKHUX peaKIui

Obpawambca: ¢ XMMUYECKOit 1ocy/10i 1 1aboparopHsiM 0060pyI0BaHHEM

IIposodump onvimsl / pacnoznasams OnbIMHLIM RYMEM

[loaTBepKIarOIHe XMMHYECKHE CBOMHCTBA H3yYEHHBIX KJIaCCOB HEOPraHMYECKHX BEIECTB
[To mony4eHu0, COOMPAHHIO M H3YYSHHIO XHMUYECKHX CBOHCTB HEOPraHHYECKHX BEIIECTB
I"a3000pa3HbIe BelecTBa: KACIOPO/I, BOJIOPO/, YITICKHCIBIH ra3, aMMHaK

PacTBOpPEI KHCIIOT | IENIOYeH 10 H3MEHEHHIO OKPAaCKH WHAMKATOPa

KucnoTel, MET0YH B CONTH [0 HAJMYHIO B HX PACTBOPaxX XJIOpH/-, Cyab(ar-, kapOoHat-
HOHOB ¥ HOHA aMMOHHUS

YV VVYY

Boruucname
» MaccoBylo  JI0JII0 XHMHYECKOTO dJIEeMEHTa 1o opMylie CoeIMHEHUs
» MaccoBylo 10110 BelllecTBa B pacTBOpe

» KommuecTtBo BemecTBa, 00BEM HIIM Maccy BelIecTBa 110 KOIMYECTBY BEIIECTBA, 00BEMY
HJIH MacCe peareHTOB, HIIH IPOJYKTOB peaKiuu

Hcnonvzoeams npuobpeménHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMeNTbHOCHU U
nO6CEOHEeBHO HCUIHU ONA
» DbBesonacHoro obparieHus ¢ BeIECTBAMU U MaTepHalaMH B IIOBCEIHEBHOM XKH3HH H
rpaMOTHOTO OKa3aHHsl MEPBOH IMOMOIIH ITPH 0XKOraX KHUCIIOTAMH U MIEI0YaMH
» OObscHEHHSs OT/ENbHBIX (JAKTOB U NPHPOJHBIX SBICHUN
» Kpuruueckoii onenku HHGOPMAIUH O BELIECTBAX, HCIIOJIB3YEMBIX B OBITY.

Texuosoruu, GopMsbl, METObI H CPeACTBA 00y4YeHH .
@opMbl M PeXUMbI 3AHSITHIL: 3aHATHS IPOBOJATCS B IPyNIoBoH Gopme.
OcHOBHBIMH (POpPMaMH 3aHSTHIl SBISIIOTCS TECOPETHYECKHE H NPAKTHYECKHE PaOOTHL



MeToabl 00yueHHsI H BOCIIMTAHMS: CJIOBECHBIH (pacckas, Oecena, o0bsicHeHHe, yOexienue,
IOOLIPEHHE); HATJISIHBIN; IPAKTHYECKH;, aHAIMTHYECKUi (HaOIi0/IeHHe, CpaBHEHHE, CAMOKOHTPOJIb,
caMOaHaJIu3).

Bujibl AesiTe/IbHOCTH 00y4AKIMXCS: TEOPETHYECKHUE 3aHITHS, IPAKTHKYMBI, padoTa ¢
MHTEPHET HCTOUYHUKaMHU, paboTa CO CHPaBOYHOI JTHTEPaTypOi.

ITporpamma mpeycMaTpuBaeT paboTy B rpymnax, HHAXBHIYAIbHYIO paboTy.

COJEP/KAHHUE KYPCA.

BemecTBo

Crpoenue atoma. CTpoeHH€ 2/IeKTPOHHBIX 0007104€K aTOMOB NEpBBIX 20 21eMEHTOB
[lepuomuueckoii cucrems! /.M. Menjeneesa.

[Tepuoauueckuii 3axoH H Ilepuoauyeckas cucreMa XuMH4Yeckux anemerTos JI. K.
Memnneneesa.

['pynns! u nepuozs! [leproauyeckoi cucTeMbl. GU3HYECKHUH CMBICIT TIOPSIKOBOIO HOMEpa
XHMHYECKOTO JJIEMEHTA.

3aKOHOMEPHOCTH M3MEHEHUS CBONCTB 3JIEMEHTOB H X COSIMHEHUI B CBA3H C MON0KEHHEM
B [lepuoauyeckoii cucreme xumMudeckux snemenTos /.M. Menzeneesa.

Crpoenue BeliecTB. XMMHUYECKas CBSI3b: KOBaleHTHas (TIOJIipHas U HeIoNIsApHas), HOHHAs,
METaJIHYeCKasl.

BasleHTHOCTh XHMHYECKHX 31eMeHTOB. CTereHb OKMCIEHHUS XUMHUYECKHX 3JIEMEHTOB.

UncThle BEIIeCTBA H CMECH.

ATOMBI U MOJIEKYJIBL. XHMHYECKHH 3J1eMeHT. [IpocThie H CIOXKHBIE BELIECTBA.

OCHOBHBIE KJIACChI HEOPTaHHYECK™ X BEILECTB.

HoMmeHknaTypa HEOpraHM4eCKHX COEUHEHHH

XHMHYeCKas peakuus

XuMuyeckas peakuys. Y CIOBHs U IIPH3HAKH NTPOTEKAHU XHMHUYECKHX PEaKIHH.
Xumuueckue ypasHeHUs. COXpaHEHHE MACChl BEUIECTB IIPH XHMHYECKHUX peaKIUsX.

Knaccugukarus XuMHYeCKHX peakluil M0 pa3IMYHbIM IPU3HAKAM: KOJIHYECTBY H COCTABY
HCXOJIHBIX H ITOJIyYEHHBIX BELIECTB, U3MEHEHHUIO CTEIIEHEH OKHUCIICHU XHMHYECKHX 3JIEMEHTOB,
TIOTJIOIIEHHIO H BBIJIEJIEHUIO SHEPIHH.

DNEeKTPOJIMTEL H HE3JIEKTPOJIHTEL.

KaTHOHBI H aHHOHBI. DJIEKTPOIUTHYECKAs AUCCOIMALHS KUCIIOT, 1esIoueH 1 colel
(cpemuux).

Peakuuu HOHHOro 0OMEHA M YCIIO3Ms HX OCYIIECTBIEHHS.

OKHCIIUTENIBHO-BOCCTAHOBUTENbHEIE peakuud. OKHCIUTENb H BOCCTAHOBHTEIb

Meramisl. Hemerauisl, OcHOBHBIE KJIacChl HEOPraHHYeCKHX COeIHHEHHH

O0mue XHMHUYECKHE CBOMCTBA METAJIJIOB U HEMETAJIOB.

XuMHUYECKHe CBOMCTBA HEMETAJUIOB: BOJOPOA, KHCIIOPO/ia, TAJIOreHOB, CepEl, a30Ta,
tocdopa, yrnepona, KpeMHHUS.

XHUMHYECKHE CBOHCTBA CIIOMKHBIX BEIECTB: OKCHUJIOB, OCHOBAHUH, KHCIIOT, COJIEH.

ITonyueHHe ¥ XUMHYECKHE CBOHCTBA OKCHIOB (OCHOBHBIX, aM(OTEPHBIX, KHCIIOTHBIX)

ITony4eHue 1 XUMHYECKHE CBOMCTBA OCHOBaHHH. XMMHUECKHE CBOHCTBA aM(OTEPHBIX
THIPOKCUIOB amoMuHuA U xkenesa (11I).

[Tonyuyenue, IpUMEHEHHE U XMMHYECKHE CBOHCTBA KHCIIOT.

[lonyyenne U XUMHYECKHE CBOHCBa COJIEH.

I'eneTHyecKas CBA3b MEXKIY KJIaCCaMH HEOPraHHYECKHX COE/IMHEHHUH.

MBTO,[ILI MO3HAHHA BCIIECTB H XHMHYE€CKHX ABJIEHHH.
IKCnepUMEHTAIbHbIE 0CHOBBI XHMHH
ITpaBuna Ge3omacHoi paboTs! B IKOJIBHOMH JabopaTopuu. JlabopaTopHsie mocyna u
obopynosanue. Pa3nenenue cmecel H ouHcTKa BemecTs. [IpHroTosinenye pacTBOpoB.
Onpe/ienieHre XapakTepa cpeibl pacTBOPa KHCIIOT H IIeI0YeH ¢ IOMOLIBIO HHIHMKATOPOB.



KauecTBeHHbIe peaki[ii Ha HOHBI B pacTBOpe (XJIOpHA-, CyIbdar-, kKapOoHaT-HOHBI, HOH aMMOHHS).

[Tonyuenue razoobpa3ueix BemecTB. KauecTBeHHBIE peakIMy Ha ra3000pa3HbIe BEIIECTBA
(xucnopo, BOJOPOJ, YITIEKUCIILIH ra3, aMMHaK).

IToyuenne u U3yueHHe CBOMCTB R3YUSHHBIX KJIACCOB HEOPTaHHYECKHX BEIIECTB.

ITpoBejeHre pacyEToB Ha OCHOBE QOPMYJI M YpaBHEHHI peakiuii.

BriunciieHHe MacCOBO#M JI0JIH XHMHYECKOr0 3JIEMEHTA B BEIECTRE.

BrruucneHne MaccoBOH J10J1H PaCTBOPEHHOT'O BELLIECTBA B PACTBOPE.

BrIuuciienne KOJIHYeCTBa BEIIECTBA, MacChl HITH 00bEMa BEIIECTBA 110 KOJIMYECTBY
BEINECTBa, Macce MM 00BEMY OJIHOTO H3 PEareHTOB HIIH MPOAYKTOB PEaKIHH.

XHMHS H JKH3Hb
[TpoGiemMbl Ge30MaCHOrO HCIOJIB30BAHKS BEIIECTB H XUMHYECKUX PEaKlUi B MOBCEIHEBHOM
JKH3HH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPE/IbI H €r0 MOCIEACTBHA.
Yenosek B MUpE BEIIECTB, MaTEPHAIOB H XHMHUYECKHX PEaKIHH.

TemaTuueckoe NnJIaHHpoBaHHe

Tema KomuuecTBo
4acoB
1. BemecrBo 9
2. XuMu4ecKad peakius 10
3. Metamnbl. Hemetannbl. OcHOBHBIE KJ1aCChl HEOPraHHYECKHX 8
COEOUHEHUHN
4. MeTtoipl II03HAHKA BEIIECTB H XUMHYECKUX SBJICHUH. 4
DKCIepUMEHTAIbHBIE OCHOBBI XUMHHU
5. X¥MHS U KU3HB 3
Hroro: 34




KAJIEHJAPHO-TEMATHYECKOE ILIAHUPOBAHUE
BHEYPOYHBIX 3AHSATHH ««XUMMSI: [TIPOCTO O CJIOKHOM»

(34 yaca- 1 yac B HeeI10)

ypoka

Tema ypoka

Konu-
YeCTBO
4acoB

[ata npoBenenus

ITnau ®daxt

1. BemecTrBo — 9 4.

AToMbl B MONIEKYJIBI. XUMHYecKuit anmeMeHnT. [IpocTrie n
CJIOJKHEIE BEI[ECTBA.

Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000109€K aTOMOB.

ITepronuueckas cucrema JI.11. Menneneesa. I'pynns u
neprol. OU3HYECKHH CMBICIT IOPSIKOBOTO HOMeEpa
XHMHYECKOT0 3JIEMEHTA.

N

3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB 2JIEMEHTOB B CBSI3H C
nosnoxenueM B [lepuonugeckoii cucreme J.U. Meneneesa.

BanentHocTh. CTeneHb OKHCIIEHHS XHMHUYECKHX 3JIEMEHTOB.

CTpOGHHe BEIIECTBA. XMMHYECKHE CBA3H U KPHCTAJLTHYECKHE
PECHICTKH.

HMonHas xuMudeckas CBI3b.

KopanenTHas (nonsipHast ¥ HEMOJISIPHAs ) XHMHYECKAS CBS3b.

O oo (=) (9]

Merauinyeckas XMMHYECKAas CBSI3b.

2. Xumnyeckasi peakuus — 10 4.

10

Knaccudukanus XUMAYECKHX peaki(yii 10 pa3InyHbIM
NPH3HAKAM: KOJIMYECTBY M COCTaBY MCXO/HBIX M MOJyYEHHBIX
BEILECTB, H3MEHEHHIO CTENCHEH OKMCIIEHHSI XHMHYECKHX
3JIEMEHTOB, NOTTIOIEHHUIO H BEIIEICHIIO SHEPTHH

11

Xumudeckas peakuus. Y CIIOBUS M IIPH3HAKH TIPOTEKAHH
XUMHYECKHX PeaKIiHii.

12

Xumuueckue ypaBHeHHs. CoXpaHeHHE MacChl BEIIECTB IIPH
XUMHUYECKHUX peaKiiusxX

13

DNEeKTPOJMTHL U HEAEKTPOIUTHL. KaTHOHBI M aHHOHEL.
DNEeKTPOIUTHYECKAS IHCCOLHAIAS KHCIIOT, MIENoYei U coNel
(cpenHuX)

14

Peakuuu vonHoro obmMeHa u YCIIOBHA HX OCYUIECTBIICHHA

15

OKHCIHTEIEHO-BOCCTAHOBHTEILHBIE PEaKIuu. OKuCIHTETs 0
BOCCTaHOBHUTCIIb

16

[IpaBuna Ge3zonacHoit paboThI B LIKOJIBHOM J1aGOpATOPHH.
JlabGoparopHas nocyna u o0opy0BaHHe.

17

Paznenenne cMeceli M ouMcTka BemecTB. [Ipurorosnenue

pacTBOpOB.

18

Omnpenenenue xapakrepa cpe/ibl pacTBOpa KUCIOT M LIEJIOYEH ¢

IIOMOMIBIO HHIAHKATOPOB. KadecTBeHHBIE PCaKlliH Ha HOHEI B

pacTBope.

19

ITonyyenue razooOpa3HbIX BewiecTB. KadecTBeHHblE peakiHu

Ha razoo0pasHble BelecTBa (KHCIOPOJ, BOJOPOJ, YIIIEKHCIIbIH




] ra3, aMMHaK)

|

3. Metauinl. Hemeraniabl. OcHOBHBIE KJI1acChl HEOPraHH4Y¢CKHX coeTHHeHHI — 8u.

20 Krnaccuduxanus 1 HOMEHK/IaTypa HEOPraHHUECKHX BEIECTB. 1
21 B3auMoCBsI3b pa3IMYHLIX KJIAaCCOB HEOPraHWYECKHX BEIIECTB. 1
22 du3nueckre U XUMHAYECKHE CBOHCTBA METAJIJIOB. 1
23 duznueckre ¥ XUMHYECKHE CBOMCTBA HEMETAIJIOB. 1
24 XHUMHYECKHE CBOHCTBA OKCHJIOB. 1
25 XUMUYECKHE CBOMCTBA OCHOBAHHH. 1
26 XuUMHYECKHE CBOICTBA KHCIIOT. 1
27 XUMHUYECKHE CBOMCTBA CcOJei. 1

4. MeToabl NO3HAHUA BEIECTB H XMMHYECKHX SABJICHHI,
JKCIEePHMEHTAJbHbIE 0CHOBbI XMMHH - 4 4.

Pemenne skcrniepMMeHTANBLHBIX 3agad 1o Teme «Hemeramisl 1
= IV=VII rpynn 1 ux coeIMHEHHUN)
29 Penrenne sKcnepMMEHTATBHBIX 3a7a4d 1o TeMe «Metamsl 1 ux 1
COETHHECHHUS
Beruncnenue KoJaMuecTBa BELIECTBA, Macchl HIH 00BEMa 1
30 BEIIECTBA 110 KOJHYECTBY BeIECTBAa, Macce MM 00BEMY
OJIHOTO M3 pearcHTOB WJIHM IPOAYKTOB PEaKILIHH.
3 BrlyncienHne MaccoBOH [IONMHM pAacTBOPEHHOIO BELIECTBA B 1
. pacTBope
S. XuMHs H KH3Hb, — 3 4.
YeoBek B MHPE BELIECTB, MATEPHAJIOB H XHMHYECKHX 1
32 peaxknui.
XHUMHYECKOE 3arpsA3HEHHE OKpYKarolled Cpejlbl H  €ro 1
33 nocnencreus.  IIpoGrnemsr  Ge3omacHOr0  HMCIOIB30BAHMA
BEIIECTB H XUMHUYECKUX peaKIfil B IOBCEIHEBHOM )KU3HH
34 [ToBTOpeHue 1 obo0IEeHHE. 1
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. OI'D-2024. XuMusi: TUIIOBBIE 3K3aMeHAMOHHEIe BapHaHTHl: 30 BapuaHTOB JIOPOHBKHHE
B.H.

. Xumus. OI'D. Temarnueckuit TpeHuHT. 3amaHus 0a30BOr0 M MOBBIIIEHHOTO YPOBHEH
cnoxunoctd. Jlopouskun B.H.,2019

. Xumus. Bonbioit cnpaBounuk. Jloponskun B.H.,2018

. Ky3emenko H.E., Epemun B.B. Xumusa. TecTsl [id MKOIBHHKOB H IOCTYNAIOIIHX B
By3bl. — M.: U3narenscTBo «OK3ameny, 2017

. Xumus B Tecrax, 3amauax u ynpaxsenusx. 8-9 xm. / O.C.l'aGpuenss,
H.I1.BockoGoitauxosa. — M.: JIpoda, 2017

. Xomuenko I'I1., Xomuenko W.I. COopHUK 3a/1a4 110 XUMHH JUIsl TIOCTYIAIOIMIMX B BY3bL.
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DJIeKTPOHHBIE pecypehl:
1. http://himoge.ru/
2. http://www.fipi.ru/ (OTKpbITHIH OaHK 3a/aHHit)




