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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHuUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOI paboueil MPOrpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIIIUY MPETOJaBaHUs
ydyeOHOro mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu JaET MpeCTaBICHUE O 1ENsIX, 00IIeH cTpaTeruu o0y4eHus,
BOCIIUTAHWSA W  Pa3BUTHS  OOy4YalOIIMXCA CpPEACTBAMU  Y4eOHOro MpeaMera,
YCTaHABIMBAaET  00f3aTelIbHOE  MPEAMETHOE  COJEpKaHWe,  IpeaycMaTpuBacT
pacrpeneneHue €ero Mo KiaccaM M CTPYKTYpUpPOBAaHHME MO pas3ienaM U TeMam
OporpaMMbl 1O  XHMHH, ONPEAENSIeT  KOJWYECTBEHHbIE W  KAYECTBECHHBIC
XapaKTEPUCTHKHU COJICPKAHUSA, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEW OO0YYalOIIUXCS, ONpPENEsieT BO3MOKHOCTH MpeaAMeTa s
peanu3anuMyd TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a Takke TPeOOBaHHM K
pe3yibTaTaM OOy4YeHHs] XMMUU Ha YpPOBHE L€l HM3ydeHHs MpeAMeTa U OCHOBHBIX
BHJIOB YUEOHO-TI03HABATEIILHON JIESTEIbBHOCTU 00Y4YaroIIerocsi o OCBOEHUIO y4eOHOTO
CoJlepKaHUsl.

3HaHWE XUMUM CIY>KUT OCHOBOM il  (OPMHPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocsi, €ro MnpeACTaBICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
UrparoT (HopMUpPyEMbIE XUMUEH MPEICTABICHUS O B3aUMOIIPEBPALICHUSIX YHEPTUU U 00
ABOJIIOLIMU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUS INI00ANbHBIX MPOOJIEM YCTOMYMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPrETUUYECKOM, MUIIEBOW U 3KOJIOTHMYECKOU
0e30MacHOCTH, TPOOJIEM 3IPAaBOOXPAHEHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peasiM3alii BO3MOKHOCTEU ISl caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYPbI JIMYHOCTH, €€ 001Iel 1 PyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJaronmmxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4eOHOW  JIeATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3MJIsila HA €AWMHCTBO MPHUPOJBI U YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM
sTanoMm B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTU 00YYaIOIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
-HAy4YHbIM 3HAHUSM, K NPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B JKOJOTHYECKOE
oOpa3zoBaHne 00yUaIOIIUXCS.



JlanHple HampaBieHHss B OOYYEHHH XHUMHUU OOECIEUYMBAIOTCS CHEeHU(UKON
coliepKaHUsl y4eOHOTO IPEAMETA, KOTOPBIU SIBJIAECTCS MEIarornyecky aalTHPOBAaHHBIM
OTpakeHHeM 0a30BOY HAYKU XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IEero 0OOpa3oBaHUSI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYaIONIMMHUCS CHUCTEMbl TIEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMbBIX MOHSATUN OpPraHUYeCKON
XUMHUHU.

CtpykTypa coaepskaHusi TpOrpaMmbl MO XUMHUU CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxojga K €€ wu3ydyeHuro. CoAep:KaHUE CKIAIBIBACTCA W3 CHCTEMBI
NOHATUA O XMMHUYECKOM JJIEMEHTE U BEUIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOU
peakuuu. OO0e 3TM  CHCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0  MPUHLHUILY
ITOCJIEAOBATEIBHOIO PA3BUTHA 3HAHWM HA OCHOBE TEOPETUYECKUX NPENCTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOMN CBA3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHHUS pacCMAaTPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU MOJTYyUYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K
JIPYyroMy, BBINOJHSASA (PYHKIMU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue mporpamMmsbl MO0 XMMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPE/ICTABICHUS
O XUMHMYECKOW COCTAaBJISIIOIIEH HAyYHOM KapTUHBI MHUpPa B JIOTHKE €€ CUCTEMHOU
OPUPOABI, LIEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAaHUIO M METOJAM IIO3HAHUS B
Hayke. M3ydeHne XMMHUM MPOMCXOAMT C NPUBJICYEHUEM 3HAHUN M3 paHEE M3YyUYECHHBIX
y4ueOHbIX npeameToB: «Okpykaromuid Mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIACC».

[Ipu m3ydyeHUN XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOU
HAayKd Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOW JeSTEIbHOCTH
YelloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3ajaya y4deOHOTO
npeiMeTa COCTOMT B (DOPMHPOBAHUU CUCTEMbl XMUMHUYECKMX 3HAHUW — BaKHEHIIMX
(GakToOB, MOHATUN, 3aKOHOB M TEOPETHUUYECKUX MOJOKEHHUM, OCTYMHBIX O0000IIEeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHUHM BEIIECTB M XUMHUYECKHX peakuuid, B (HOPMUPOBAHUMU HU
Pa3BUTUHM TMO3HABATEIbHBIX YMEHUW M MX NMPUMEHEHHH B y4€OHO-ITO3HABATEJIbHOW U
y4eOHO-UCCIIEIOBATENbCKON  JI€SITEIbHOCTH,  OCBOGHHMM  TpaBWil  0€30MacHOro
oOpallleHus C BeIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3yuyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS Ba)KHOE
3HaYeHHUe MPUOOPENN TaKue eI, KakK:



— ¢GopMHpOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJAHHYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO PEHICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HAINpaBJIEHHOCTh 00yUYEHHs HAa CHCTEMAaTHYE€CKOE MPUOOIIEHUE 00YyUaroIUXCs K
CaMOCTOSITENIbHOM TO3HABAaTEIbHON JI€ATENbHOCTH, HAy4YHBIM METOJaM TO3HaHUS,
(bopMHUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnieyeHre YCIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETECHUIO OO0YyYaIOIIUMUCS
OMbITa PA3HOOOPA3HON JIEATEIbHOCTH, TO3HAHUS ¥ CAMOTIO3HAHUS, KIIFOUEBBIX HaBBIKOB
(KTHOYEBBIX KOMIETEHIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHE I Pa3IUYHbIX
BUJIOB JICSITEILHOCTH;

— ¢opmupoBanue oOmed  GYHKIMOHATBHOM M €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM UYHCJI€ YMEHUU OOBSCHSATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO
MHpa, UCTIOJIb3YsI 3HAHUS ¥ OIIBIT, TIOJYYCHHBIC NTPU W3YYCHUU XUMUU, TPUMEHATH UX
IIPU pelIeHUH PoOJieM B MOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIbHOCTH;

— QopMupoBaHue y oOydYaroumxcsi TyMaHUCTHYECKUX OTHOIICHUM, TTOHUMaHUS
[IEHHOCTH XHUMHUYECKUX 3HAHUM I BBIPAOOTKM SKOJOTUYECKH II€JIeCO00pa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JCSITEIBHOCTU B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karolel IPUPOTHOUN CPEIBL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEHl K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHIO HAa OCHOBE YCBOEHHS OOIIEUEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO6miee yuciaO 4acoB, OTBEAEHHBIX JUIsl U3yUYEHHUS XUMHUU Ha YPOBHE OCHOBHOIO
ob1ero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kitacce — 68 JacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmetr xumuu. Posib XuMuK B )KU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. OU3NYecKue CBOMCTBA BEIIECTB. ArperartHoe cocTosiHue BemecTB. [lonsTue
0 MeTojax IMo3HaHud B XuUMUU. YucTele BemecTBa U cMmecu. CrocoObl pa3ieneHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE AIEMEHTHI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie U clioXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass ¢gopmyiia. BaleHTHOCTH aTOMOB XMMHMUYECKHUX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BeniecTB. OTHOcuTenbHass aTomMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3anMOCBsSI3b  KOJIMUECTBA,
MacChl U YUCJIa CTPYKTYPHBIX €IUHUII BemiecTBa. PacuéTsl o opMynam XUMUYECKUX
COEIMHECHUM.

Ou3N4ecKue U XUMHUYECKUE SIBIICHHS. XUMHUYECKas peakuuss U €€ MpPU3HAKU.
3aKOH COXpaHEHUS MAaCChl BeEIIECTB. XUMHUUYeckue ypaBHeHus. Kraccudukamms
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKON TMOCYJI0M, MpaBwiaMu padOThl B JIaOOpaTopuu M
npuémMamMu o0pallleHus ¢ Ja0OpaTOPHBIM O0OpPYJAOBAHHEM, W3YYEHUE M OIMHCAHHUE
(bU3UYECKUX CBOMCTB 0Opa3IOB HEOPraHUYECKUX BEIIECTB, HAOIIOICHUE (PU3HMICCKUX
(mnaBjeHUWe BOCKA, TasHWE JibJa, pACTHUpAHUE caxapa B CTYIIKE, KWUIEHUE U
KOHJICHCAIlMsl BOJbI) W XHUMHUYECKHX (TOpEHHE CBE€UU, NPOKATMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KHCIIOTOW) sIBJICHHUI, HAOJIOJEHUE M OIMHCAHHE
PU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKIUi (pas3iokeHHe caxapa, B3auMOJIeHCTBHE
CEpPHOM KHUCIOTBl C XJOpUIOM Oapusi, pasnoxkenue ruapokcuna menu (l1) mpum
HarpeBaHuM, B3auMOJIeHCTBUE kele3a ¢ pacTBopoM coiiu menu (1), uzydyenue crnocobos
pa3jielieHus cMmeced: ¢ TMOMOIIbI0 MarHuta, (QuiIbTpOBaHUE, BbIIAPUBAHMUE,
JTUCTUIUTALINAS, XpoMaTtorpadusi, TPOBEICHUE OYUCTKUA IMOBAPEHHOMN COJIM, HAOIIOJCHUE
1 OMHCaHUE PE3yJIbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/JaHUE MOJIeSIeld MOJIEKYJ (IIapOCTEePKHEBBIX ).

BakHenuue npeacTraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopom — 3J€eMEHT U MOPOCTOE
BemecTBO. HaxoxaeHue kucimopoja B npupojie, Gu3ndeckue U XMMUYECKHE CBOMCTBA
(peakuu  ropenwus). Oxcupapl. [lpumenHenue xkuciaopoma. CrocoObl MONyYSHUS
KHCJIOPOJIa B J1a0OpaTOpPUU U MPOMBIIUICHHOCTH. KpyroBopoT KuciIiopoia B IPUPO/IE.
O30H — anoTponHas MoAU(pUKAIUS KUCIOPOa.



TemnoBoii 3¢ deKT XUMHUUECKON peaklni, TePMOXUMUYECKUE YPaBHEHHs, IK30- U
SHJOTEPMUYECKHUE peaKlUU. TOIMIUBO: yrojib U METaH. 3arps3HEHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — ameMmeHT M mpocToe BemlecTBo. HaxoxkaeHue BoaopoAa B MPHUPOJE,
du3nueckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. Kuciorsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckre cBOMCTBA BOJbL. Boaa kak pactsopurens. PactBopsl. HacbllienHsie u
HEHACBHILIEHHBIE paCTBOPBI. PACTBOPHUMOCTH BelleCTB B BoJe. MaccoBasi 10151 BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbL. OCHOBaHUs. Posb pacTBOPOB B MPUPOJE U B
KW3HU YenoBeka. KpyroBopoT BOAbI B IpUpOE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa
Y OYHMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaudeHuii. Oxcuasl. Kiaccudukanms
OKCHJIOB: coJjieoOpazyroiue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) U
HecoseoOpaszytomue. Homenknatypa okcuoB. Pu3nyeckue U XUMHUUYECKUE CBOMCTBA
okcuaoB. [lomyyeHrne OKCHIOB.

OcHoBanusi. Knaccudukaius oCHOBaHMM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pu3nyecKkue W XHUMUYECKHE CBOWCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMM.

Kucnotel. Knaccudukamus xucinor. Homenknatypa kucior. dusmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa comneil. ®PuU3MYECKHME M XUMHUYECKUE CBOWMCTBA COJEH.
[Tommyuyenue coueil.

I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPEJECIICHUE COACPKAHUS KHUCIOpOJa B BO3JyXE, IOJIY4YEHHE,
coOupaHue, pacro3HaBaHWE W HW3YYEHHWE CBOMCTB KHUCIOpOJa, HaOJIIOJeHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIieHUs
ropenusi (Mokapa), O3HaKOMJIEHHUE C OOpa3laMHh OKCHIOB M OINKMCaHUE WX CBOMCTB,
noJiyueHue, coOMpaHue, pacro3HaBaHUE W HM3Yy4YEHUE CBOMCTB BOJOpojaa (TOpeHue),
B3aumojieiicteue Bojopoaa ¢ okcugom wmenu (II) (Bo3MoOkHO wucCHOJIb30BaHUE
BUJIEOMATEPUATIOB), HaAOMIOJCHUE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS BEILECTB C PA3IUYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM [J0OJ€d PpPacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICUCTBHE BOABLI C MeTajulaMH (HaTpUeM U KajablKeM) (BO3MOXHO
WCIIOJIb30BAaHNWE BHUJICOMATEPUATIOB), HCCIEJOBAaHUE OOpa3oB  HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS OKPAaCKU HWHIUKATOPOB B
pacTBopax KHCJIOT W Iejodei, u3ydeHue B3aumojerictBus okcupa menu (l) c



pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAUIaMH, pPEaKUUMid HEUTpaau3aluy,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHCHHE OJHOIO METAJIa JIPYyrUM H3
pacTBOpa COJM, PEUIEHHE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeumme Kiacchl
HEOPTraHUYECKUX COETUHEHUI.

IMepuoanueckui 3axkoH u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JI€MEHTOB
. U. MenneneeBa. CtpoeHue aTomMoB. XumMHuyeckasi CBfA3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepBble MOMBITKH KIACCU(PUKAIIMN XUMUUYECKUX 3eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJOYHO3EMENIbHbIE METaJlIbl, TaJlOTEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yl0T aM(pOTEPHBIE OKCUIbI U THUIPOKCHUBI.

[lepnonmueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHToB /Jl[. U.
MenneneeBa. Koporkonepuonnas u anuHHonepuogHas (opmbl [lepuoguueckoit
cuctembl xumuueckux osnemeHTtoB JI. WM. MennaeneeBa. Ilepuoasl W TpymHIbL.
PU3NUECKNN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYIIIbI JJIEMEHTA.

Crpoenne aromoB. CocraB aTtomHbIX suep. M3oromel. Onextponsl. CTpoeHwue
ANIEKTPOHHBIX 000J0YeK aTOMOB MHepBbIX 20 XUMUYECKUX 3neMeHTOB llepuonnueckoi
cucrembl JI. M. Menneneea. XapakTEpUCTUKA XUMHYECKOTO 3JIEMEHTA IO €ro
nonoxenuro B [lepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsSI paJnyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MEPHUOJIAM.

3nauenne llepuonnueckoro 3akoHa W llepuoanueckor CUCTEMBI XHUMHUYECKUX
3JIEMEHTOB U pa3BUTUS Hayku W Tnpaktuku. [[. WM. MenneneeB — yd€HblM U
rpakIaHUH.

Xumuueckass  cBsi3b.  KoBajeHTHass (ToJisipHas W HEMOJSIPHAsl)  CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponecchl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydyeHHEe O0pa3lloB BEHIECTB METAJIOB W HEMETAUIOB, B3aUMOJICHCTBHUE
TUJIpPOKCUAA LMHKA C pacTBOpaMHU KHCJIOT U IIEJIOYEH, TPOBEACHHUE OIBITOB,
WUTFOCTPUPYIONTUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakivili (ropeHue,
peaKkIuu pa3oKeHUsl, COCUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeaIMETHBIX CBA3€M MpU M3YYEHHWM XHUMUM B &8 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIHUX €CTeCTBEHHO--HAyYHBIX TMOHSTUM,
TaK U MOHSTHUM, SBIISIFOIIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX MPEAMETOB €CTECTBEHHO--
HAY4YHOT'O IIMKJIA.



OO01ue ecTecTBEHHO--HAYyYHBIE TOHATHSA: HAy4yHBIA (pakT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiIacCcu(UKaIys, MepuoandHOCTh, HAOIIOICHNE, IKCTICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUUYECKUM 3apsij, BEIIECTBO, Telo, O00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (pM3WyYecKue BEIWYUHBI, SIUHUIIEI H3MEPCHHUS,
KOCMOC, IIJIaHETHI, 3B&37161, CoJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJIBI, MOJIC3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYeCKas peakuus

[lepuoanueckuii 3akoH. [lepuonnueckas cucrema xumuueckux siaemeHtoB 1. U.
MenpaeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB TMEPBBIX TPEX MEPHUOJIOB, KA, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM DJIEMEHTOB B lleprnoanueckon cuCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJBI XUMHYECKOW CBA3W. [HWNBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAINIMUECKONW PEIIETKH U BUJA
XUMHUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHBIM  KJlaccaM HEOPraHWYECKUX
COCJIMHCHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Kiaccudpukanus XUMHYECKUX PEaKIMil 10 pa3IMYHBIM MpU3HAKaM (TI0 YUCTy H
COCTaBY YYacCTBYIOIIMX B PEAKIIMHM BEIICCTB, MO TEIIOBOMY 3P (dEKTy, 10 M3MEHEHHUIO
CTETICHEW OKHUCJEHUS XHWMHUYECKHUX OJJIEMEHTOB, MO OOpPaTUMOCTHU, IO Y4YaCTHUIO
KaTanau3aropa). IK30- ¥ SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUS.

[Tonsitue o ckopoctn XuMmHYecko peakiuu. [lonsitue 00 0OpaTUMBIX W
HEOOPATHUMBIX XHMHUYCCKUX peakiusax. [IoHATHE O TOMOTCHHBIX M TI'e€TePOTCHHBIX
peakuusax. llonarue o karamusze. IloHsTHE O XUMHUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUUU W TOJOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKUCANTETLHO-BOCCTAHOBUTEIBHBIC peaxkumu, AJIEKTPOHHBIN Oastanc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. Cocrasienue YpaBHEHUMU

OKHCJTUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI C UCITOJIB30BAHUEM METOA SJIEKTPOHHOTO
Oasanca.

Teopust >7IEKTPOIUTHYSCKON JHUCCONMAIMHU. IJICKTPOIUTHI W HEIJISKTPOIUTHI.
Katnonwl, aHnoHbl. MexaHW3M JIHCCOLIMAIIMK BEIIECTB C Pa3JIMUHBIMU BHJIAMH
xuMu4deckon cBs3u. Crenens auccormanun. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.



Peakiuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHWUS pPEaKIMi HMOHHOTO OOMEHa,
MIOJTHBIE U COKPAIEHHBIE MOHHBIE ypaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBaHUH U
COJIeH B CBETE MPEICTABICHUNA 00 AJICKTPOJUTHUYCCKON nuccoruanuu. KadecTBeHHbIE
peakuuu Ha HoHbI. [loHsATHE O THApPONIH3E CONEM.

Xumuueckuii IKCnepumMennt.

03HAKOMJIEHUE C MOJEJISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPTaHUUECKUX BEIECTB
— METAJJIOB ¥ HeMeTa/uioB (Tpaduta 1 ayiMasza), CJIOKHBIX BEIIECTB (XJIOpHUIa HATPHS),
UCCIICJOBAHUE 3aBHUCUMOCTHM CKOPOCTHM XHUMHYECKOM peakuuh OT BO3JECUCTBUSA
pazUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npoliecca TMCCOIUAIMU KUCIIOT, IIeJIouei U cojiel (BO3MOXHO HCIOJIb30BaHUE BUIEO
MaTepUalioB), MPOBEJCHUE OIbBITOB, WILTIOCTPUPYIOIINX MPU3HAKHU MPOTEKAHUS PEAKIIUN
HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI), OTBITOB,
WUTFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakilvil (ropeHue,
peakuuu pa3JIOKEHUs, COCIUHEHUS), PACNO3HABAHWE HEOPraHWYECKUX BEIIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaunibl 1 MX coelMHEHUST

OO6miass  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne U (U3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJICHCTBUE C
MEeTaJulaMH, HeMeTallaMu, Iejoyamu). XjopoBoaopon. CosisiHas — KUCJOTA,
XMMHUYECKUE CBOWCTBA, MOJy4YEHUE, MPUMEHEHUE. JlelicTBHE XJI0opa U XJIOPOBOAOPOA
Ha OpraHu3M 4esoBeKa. BaxkHeline XJI0puibl U UX HaXOXKJIEHUE B PUPOJE.

O6mrass xapakrepuctuka saemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue u (¢U3MUECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOAa M CEPhbl. AJJIOTPOIHbIE MOIU(PUKAIIMK KUCIOPOJa U
ceppl. XUMHUYECKHE CBoHcTBa cepbl. CepoBoJOpoJ, cTpoeHue, GU3UYECKUE U
XuMuueckue cBoicTBa. OKCHUIIBI Cepbl KaK MPEICTAaBUTENN KHCJIOTHBIX OKCHJIOB.
Cepnas xucnota, ¢pu3HUECKME W XUMHUYECKHE CBOMCTBa (OOIIME KakK MpeCTaBUTENS
KJlacca KHUCJIOT W crnenuduueckue). XUMHUECKHUE PEaKLMM, JeXallde B OCHOBE
IPOMBIIIEHHOTO  CIOc00a TOJMy4YeHHs] CEpHOWM KHUCHOThL. IIpumeHeHue cepHoi
kucioThl. CoJiM  CepHOM KHUCIOThI, KauyeCTBEHHAs peakiuss Ha CyJb(aT-uoH.
Haxoxnenue ceppl W €€ COeAMHEHUWW B TpUpoae. XUMHYECKOE 3arpsi3HCHUE
OKpY>Kalolllel Cpelibl COCTUHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arPSI3HEHHE BO3/1yXa U
BOJI0EMOB), CITIOCOOBI €0 MPEOTBPAICHUS.

O6mass xapakrepucTuka »3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, paclpoCTpaHEHUWE B MPUPOJIE,
dusnueckne U XUMHUYECKHE CBOWCTBAa. KpyroBopor azora B mpupojae. AMMHUAK, €ro
dusznueckrue U XMMUYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Conu aMMOHUS, X
du3nyueckue 1 XMMUYECKHUE CBOICTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha HOHBI



aMMOHHUA. A30THasi KHCIOTa, €€ MoJlydeHue, (U3MYEeCKhe U XUMHYECKHE CBOWCTBA
(oOmme Kak TpeICTaBHTEN Kiacca KUCIOT u crnenududeckue). lcmonb3oBaHue
HUTPATOB M COJIE aMMOHHMSI B Kauye€CTBE MHUHEPAIBHBIX YIA0OpeHud. XUMHUYECKOE
3arpsi3HEHHE OKpYJXKalollled Cpefbl COCIUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amioTpomnHbie MOAUDUKAIUN
dochopa, Pusmueckne u xumuueckue cpoiictBa. Oxcua docdopa (V) u dochopnas
KHCIIOTa, (PU3HUECKUe U XUMUYECKHE CBOMCTRA, monyuenue. cnonb3oBanue ocaron
B Kau€CTBE MUHEPAJbHBIX yA00pEHHM.

O6mass xapaktepuctuka »siemMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIICHUS. YTJIEepOoJd, aJIOTPOMHbIE MOAU(UKAIIIH,
pacupocTpaHeHUE B MpUPOJE, (PU3MYECKHE U XHMHYECKHE CBOMCTBA. AncopOuus.
Kpyrosopot yriepoaa B npupoje. OKcubl yriepoaa, ux (pU3nyeckue u XUMUYECKUE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, [I0JyYECHNUE U IPUMEHEHNE. DKOJIOTHUECKHE
npo0OseMbl, cBsi3aHHbIE ¢ okcuaoM yrieposa (1V), runoresa riio6anbHOro MOTEMIICHUS
KJIMMaTa, MApHUKOBBIA 3P dekT. YronbHas KUCIOTa U €€ coliu, UX (U3UUYeCKue u
XUMUYECKUE CBOWMCTBa, IOJy4YeHHE M TpuMmeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Mcronb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHayanbHble MOHATHS OO OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriepona (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TaHOJ, INIHMIEPUH, YKCYyCHas KHUCIIOTA).
[IpupoaHbIe HCTOYHUKH YIJIEBOJOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku  (OC€H3WH), WX poOJdb B OBITYy W mnOpoMbllUIeHHOCTH. [loHsATHE O
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: KHUPAX, OCNKaxX, YrieBoJaX — M MX POJIM B KU3HU
4eJioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢puznueckue 1 XMMUYECKUE CBOMCTBA, MOJIyYEHUE U TPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mume npencrasieHus 06 oxkcunae kpemuus (1V) u
KpeMHHUeBOW kucinote. CHUIMKAThl, UX HCIOJB30BaHUE B OBITY, B IPOMBILIICHHOCTH.
Baxneiiime cTpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO0, IIEMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIMONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumMenn.

U3y4YeHHE O0O0pa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHWE MPU3HAKOB X
NPOTEKaHUs, OMBITHI, OTpaXxarolue GU3nUIecKue 1 XMMUYECKHE CBOWMCTBA TrajOreHOB U
UX COEAUHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3uamMu XJOpUAOB (TaJOreHUIOB), O3HAKOMJIEHHE ¢ oOpa3uaMu cepbl U €€
COETMHEHUSMH (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPHATIOB), HAOIIOACHHE Mpoliecca
oOyTIIMBaHMs caxapa MoJl IeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUECHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHCIOThI, MPOBEACHUE KauyeCTBEHHOU



peaknmu Ha Cyiab(}aT-uoH W HAONIOACHHUE MPHU3HAKA €€ MPOTEKaHMS, 03HAKOMJICHHE C
¢usznyeckuMu  cBoOMcTBamMHM a3oTa, ¢ochopa MW HX COCAUHEHHH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIeOMAaTepUaoB), oOpa3iaMu a30THBIX U (OCPOpHBIX yH0OpeHuil,
NoJIy4eHHe, coOMpaHue, paclo3HaBaHUE W M3YyUYEHHE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pEeaKIMii Ha MOH aMMOHHUA U (ocdar-uoOH M U3ydeHUE MPU3HAKOB UX
IIPOTEKAHUS, B3aWMOJCHUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIOJIb30BAHHE BHUJICOMATEPHUAIIOB), U3YUEHUE MOJICNICH KPUCTAIITMYECKHUX
pemi€Tok anmMaza, rpaduta, ¢yiepeHa, O03HAKOMIIEHHE C IPOILIECCOM aJacopOIuu
pPAacCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIy4eHHe, COOMpaHHe, pacro3HABaHUE W HU3YYEHUE CBOMCTB YIJIEKUCIOrO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaklUi Ha KapOOHAT W CHUJIMKAT-UOHBI W HU3YUYCHHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  TPOAYKIUEH  CUJIMKATHOU
IIPOMBILJIEHHOCTH, PEIIEHUE JSKCIIEPUMEHTANBHBIX 331a4 1o TeMme «BaxHeimue
HEMETAJUIbl U UX COCAUHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OOmas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxeHus B [lepuonnueckon cucreme xumuueckux snnemeHtoB . . MenneneeBa u
cTpoeHus: aToMoB. CTpO€HHE METAJUIOB. MeTamnueckas CBSI3b W MeETaJUIM4ecKas
KpUCTAJNIMYECKAs] pEIETKA. OJIEKTPOXUMHUYECKUN P HANpPSHKEHUH  METaJIOB.
dusznyeckue W XUMHYECKHE CBOMCTBa MeTaioB. OOmuMe CcrnocoObl MOJydeHUs
MeTaJsioB. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUThl HUX OT
kopposun. CrutaBsbl (CTajib, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U
IIPOMBILIJIEHHOCTH.

[llenounsle MeTaIbl: MOJIOKEHUE B llepruoandeckorl cCUCTEME XUMUYECKUX
anementoB J[. . MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXKICHHE B IIPUPOJE.
du3znyeckre W XHMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kamusi). OKcuabl U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne menouHbIX METAIVIOB U UX COCAUHEHUN.

[IlemoyHO3EMENBHBIE METAJIIBI MATHUM U KaJIbIUU: TIOJIO)KEeHUE B [leproanueckoit
cucrteMe xumuueckux osneMeHtoB J[. WM. MeHneneeBa, CTpoeHME UX aTOMOB,
HaxoxJaeHue B npupojae. dusznueckrue M XUMUYECKHE CBOMCTBA MAarHusi M KalbIIUs.
Baxueiimme coenuHeHUs Kaublus (OKCHA, THAPOKCHA, coyiv). JKECTKOCTh BOJBI U
CIOCOOBI €€ yCTpaHESHHUSI.

AmomMuHuii: niosnoxkeHune B llepuoanueckoil cucteMe XMMHYECKUX 3JeMeHTOB /I,
N. Menpneneesa, CTpOCHUE aTOMa, HAXOXKICHUE B IIpupoie. PU3NYECKUE U XUMUYECKHUE
CBOMCTBA aTFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHJIA M TUIPOKCHJIA aTFOMUHUS.

Keneszo: nmonmoxenue B lleproanueckon cucreme xumudeckux sneMeHTos JI. U.
MenzaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupone. Ouzndeckue u XUMUYECKUE
cBoricTBa xene3a. Oxcunpl, ruapokcuibl u conn xenesa (1) u xenesza (111), ux cocras,
CBONCTBA U NOJIyYEHUE.



XumuuecKkuii IKCnepumMeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMHi METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBONCTBaMH,
M3Y4YCHHE  pEe3yNbTaTOB  KOPPO3UHM  METAJIOB  (BO3MOXHO  HCIIOJIb30BAHHE
BUJIEOMATEPUAITIOB), 0COOCHHOCTEN B3aUMOCHCTBUS OKCHUJIa KAJIBLIUS M HATPHUS C BOJOU
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOUCTB JKECTKOM BOIBI,
mpolecca  TOpeHus  Jkejue3a B KUCIOpoje — (BO3MOXKHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), TPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHUS,
KaJIbIMs, alfoMuHMs, uHKa, xene3a (l1) u xeneza (Ill), mequ (1), HabmoneHue u
OMKCaHWE MPOLECCOB OKpAlIMBAaHUS IUIAMEHM HOHAMM HATpUs, Kaldus W KaJIbLIUs
(BO3MOKHO HCIIOJIB30BAaHUE BHUIEOMATEPHAIOB), UCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCH/IA ATFOMUHUS M THAPOKCHIA IMHKA, PEIICHNE dKCTICPUMEHTATBHBIX 33/1a4 110
TeMme «BaXHenIlne METaJTbl U UX COCTUHEHUS.

XuMHES M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM JKM3HU delloBeka. besomacHoe
WCIIOJIb30BAaHNE BEIIECTB M XHMHYECKUX peakiui B ObiTy. [lepBas momomp mpu
XUMUYCCKUX 0YKOTaX M OTPABICHUSIX.

XWMHUECKOe 3arps3HEHHE OKpyXaromehd cpeasl (mpenenpHas IOMyCTUMAst
KoHIleHTparus Bemects, nanee — [IJIK). Ponb Xxumum B pemieHUM SKOJIOTHYECKUX
pooieM.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3IoB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepualbl).

Mesxcnpeomemmubnie ceazu

Peanuzanuss MeXINpeAMETHBIX CBSI3eM TIpH U3YYEHUHM XuMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX ITOHSATHH,
TaK W TOHSATHH, SBJISIONINXCS CHCTEMHBIMU JJISI OTJICIBHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOTO IUKIIA.

OO0mme ecTecTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOpHsI,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOJANYHOCTh, HAOIIOIEHNEe, DSKCIECPUMEHT,
MOJICJTMPOBaHUE, WU3MEPCHUE, MOJCNb, SBJICHUE, MapHUKOBBIH 3(DQEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duzuka: mMarepus, atoM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIIUJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DJICKTPUUCCKUN 3apsl, MPOBOAHUKHU, TOTyIPOBOIHUKH,
TUDIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TEIO, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCThb, KpHUCTAUIMUECKas pemETKa, CIUIaBbl, (HU3UICCKUE
BEJIMYMHBI, CAWHUIIBI H3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorusa: d¢otocunte3, apixaHue, Ounocdepa, sKocucTeMa, MHHEpPATLHBIC
yA00pEeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBRA.



['eorpadus: atmocdepa, rumpochepa, MUHEpanIbl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOITaeMbI€, TOILUINBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMaHOCTHBIE PE3yJIbTaThl OCBOCHHS ITPOTPAMMBbI OCHOBHOTO 00IIIET0 00pa30BaHMUs
JOCTUTAIOTCSI B XOA€ OOYyYEeHHS XUMHUU B CIMHCTBE YYEOHOH W BOCIHTATEIHLHOMN
JESTEIIbHOCTH B COOTBETCTBHHU C TPATUITMOHHBIMU POCCHIUCKUMHU COLMOKYIBTYPHBIMH U
TyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TMpaBWIaAMH U
HOpMaMH TIOBEJICHUS M CIIOCOOCTBYIOT TpOIleCCaM CaMOTIO3HAHHMS, CaMOPa3BUTHS U
COTMAITA3AITIH 00yJarOIIHXCS.

JImaHOCTHBIC pE3yIbTATHI OTpaXKaroT TOTOBHOCTH 00yJaroIuXcs
PYKOBOJICTBOBATBHCSI CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U PacIIUpEHUE
OTbITa JACSATENHHOCTU HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHONICHHSI K OTCUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAyYHOMY HACJCAWIO, IOHUMAaHUS 3HAYCHHS XHUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEpHOM HHPOpMaIed o
NEPENOBbIX JIOCTHXKCHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPE/ICTABIICHUS O COIMAIIBHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM,
y4e0HO-HCCIIeIOBATEIHCKOM, TBOPUECKON U APYTUX BUJIAX NESITEIbHOCTH, TOTOBHOCTU K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MPU  BBIIOJIHEHHH  y4EOHBIX,
MMO3HABATEIIbHBIX 3a/1ad, BBIMOJHCHUM XUMHUYCCKAX OKCIEPUMEHTOB, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIM B MPOIECCE
ATOM y4eOHOU IEeSTENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE U TOCTYIKHU
CBOUX TOBApPHWIIEH C IMO3HWIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TPEJCTABICHUS O BEIIECTBE W XUMUYECKOW pEeaKIlud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUTSI TIOHWMMAaHMsI CYITHOCTH HAayYHOW KapTHHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MTPUPOII, B3AUMOCBSI3SIX YEJIOBEKA C MMPUPOTHON CpeIoi, 0
POJIM XMMUU B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIPHBIC MOTHBBI, HANPABJICHHBIC HA TIOJYyYEeHUE HOBBIX 3HAHUH I10
XUMUHU, HEOoOXomumble [JIsi OOBSICHEHHsS HAOJIOMAeMBIX IIPOIIECCOB W SIBJICHUH,
N03HABATEIILHOHN, HH(OOPMAITMOHHOW M YUTATEIIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENILHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHH;



MHTEpEC K OOYy4YeHMIO M T[IO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K CaMOOOPa30BaHUIO, TPOSKTHOM U MCCIEA0BATEIBCKON AEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYUYEHUS B JAJIbHEUILIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LICHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 370POBBII 00pa3 )KU3HHU, OCO3HAHUE MOCIEACTBUI U HEMPUATUE BPEIHBIX
NpUBBIYEK (YyMOTpeOJNEHUST alKOrois, HApKOTHUKOB, KypeHHUs), HE0OXOIUMOCTU
coOI0ICHNS TTpaBWJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMHUYECKMMU BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

5) Tpya0BOro BOCIIMTAHHUS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Npodeccuid U Tpyda pazIMyHOro poja,
YBaXKEHUE K TPYAY U pe3yJbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUWA M0 XMMMH, OCO3HAHHBINA BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHSI O0pa30BaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CHOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIELIHOM
MPO(PECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B MPO(PECCUOHANTBHOU CPEJIE;

6) IKOJIOrHYeCKOr0 BOCTIMTAHMS .

HKOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHUS, MOHMMAHUE LEHHOCTH 3A0pPOBOr0 M 0O€30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
IICUXWYECKOMY 3/0pOBbIO, OCO3HAHHE IEHHOCTU COOJIIOJEHUS MpaBWil 0€30MacHOro
MOBEJIEHUS MPHU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYyallUsIX, YTPOXKAIOLIUX 3/J0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHSTh 3HAHMS, TMOJydaeMble MPU H3YYEHUU XUMHUH, IS
pelIeHusT 3a/a4, CBSI3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CPEIOH, ISl MOBBIIICHUS
YPOBHS 3KOJOTHYECKON KYJIbTYPhl, OCO3HAHMsI IJI00aIbHOIO XapaKkTepa 3KOJOTHYECKUX
npobsieM M MyTell WX pelieHHus MOCPEACTBOM METOJIOB XHUMHUH, 3KOJIOTHYECKOIO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAaThCA UM B MO3HABATEJIbHOM, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pE3yJIbTaTOB  BBIACIAIOT  3HAYUMMBIE  JUIS
(opMupOBaHHS MHPOBO33pPEHHs OOILICHAYYHbIE TMOHSATHS (3aKOH, TEOpHs, MPHUHIIMII,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIe UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUWM U3 3TUX
npeaMeToB (OpMUPOBATH IMPEACTABICHHE O LEJIOCTHOW HAaydyHOM KapTWHE MuUpa, U
yHUBEpCajdbHble  yueOHble  JelcTBUA  (TIO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC,
pPETyJIATUBHBIE),  KOTOpble  oOecneunBalOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAHMIO M OCYILECTBICHUIO YUEOHOM €A TENbHOCTH.



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornuyeckue AeMCTBHA:

YMEHHS UCTIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS HTPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBIC XHUMHUYECKHX MOHATUH (BBIAEIATh HUX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C APYTUMHU TOHATHSAMHU), HCIIOIb30BaTh MOHSATUS IS
OOBSCHEHHSI OTHIETBHBIX (PAKTOB W SBIICHWUW, BBIOMpATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(PUKanu XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, YyCTaHABIMBATh
MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HM3Yy4YCHHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJOTHWH), JeiaTh BBIBOJBI H
3aKJIIOYCHUS;

YMEHHE TNPUMEHAThH B TMpOIleCcCe IMO3HAHUS TMOHATUS  (TIpeAMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIH, HCIOJb3YEeMbI€ B XHMHH,
mpeoOpa3oBBIBATh IIUPOKO IMPUMEHSEMBICE B XUMHUHU MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI dJIEMEHTa), XuUMHUYeckas QopMyna M ypaBHEHHUE
XUMUYECKOUN peakiuy — NpH pelIeHud y4eOHO-I03HABATENIbHBIX 3aJ1ad, C YUYETOM ITHX
MOJICIBHBIX TPEACTABICHUM BBISBISITh U XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEaKIU, BBISBIATH
o0Imue 3aKOHOMEPHOCTH, IPUUMHHO-CJICJACTBEHHBIC CBS3M U IIPOTHBOPEUUS B
M3y4aeMbIX IIPoIeccax U SIBICHUSX.

ba3oBble ucciienoBarTe/bCKHe IeiiCTBUS.

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KA4YECTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKE B KAuyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3bI IO IIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYKJCHUIA;

IpUOOpETeHHE OIbITa IO IUIAHUPOBAHHIO, OpraHMW3alldd MW  TPOBEACHUIO
YYEHUYECKUX  OKCIEPUMEHTOB, YMEHHE Ha0JoJaTh 3a  XOJOM  IIpoilecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HOopMyaupoBaTh O00O0OIICHUS U
BBIBOJIbI TIO pe3yJibTaTaM IPOBEAEHHOIO OIBITA, MCCIAEIOBAHUSA, COCTaBJIATH OTYET O
poJIeIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YyMEHHUE BBIOMpaTh, aHAIM3UPOBATH W HUHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJOB W (OpM TMpeacTaBlICeHHs, MOJy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJEP>KaHUsI, CIPABOYHBIC MOCOOMS,
pecypcel IHTepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIIHIO;

yMEHHUE TMPUMEHSTh Pa3IU4YHbIE METOJbI M 3alpoChl NPHU IOUCKE M OTOOpe
nH(OpMAIUU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX TSI BHITTOTHEHUS YICOHBIX
M TI03HABATEIbHBIX 3aJ1ad ONPEACIEHHOrO THIIA, NMPHOOPETEHHE OmbITa B 00JACTH
UCTIONIb30BaHUs ~ WH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW,  OBJIAJICHUE
KYJbTYpO  AKTUBHOTO  HCIIOJIb30BAHUSA  PA3JIMYHBIX  IIOMCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (QOpMY MpeACTaBICHUS HHOOPMALUUA U
WJUTIOCTPUPOBATh pelIaeMble 3aa4l HECIOKHBIMU CXEMaMH, JUarpaMmamu, APyruMu
dbopmamu rpadK ¥ X KOMOUHAITUSIMU;

yMEHUE HCIONb30BaTh U  aHAIU3UPOBATHL B  Mpolecce ydyeOHOU U
UCCJIEIOBATENLCKON JIEATEIbHOCTH HH(OpPMAIMIO O BIUSHUMA MPOMBIILICHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEN TPUPOIHON CPELBI.

KoMmyHMKkaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

yMEHUS 3aJlaBaTh BOMPOCHI (B XoJlie Auanora v (Wiu) IUCKYCCHM) MO CYLIECTBY
o0cyk1aeMoi TeMbl, OPMYJIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHUS NPECTABIATh MMOJTYYEHHbIE PE3YyJIbTAaThl TI03HABATEIILHON JEATEIbHOCTH B
YCTHBIX WU TNHCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALMI0 PE3YJIbTATOB BBINOJHEHUS
XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOro OmbITa, JabopaTopHONl pabOThl 1O
UCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHUs y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
MO3HABATEJIbHOM W MCCIEI0BATEIbCKON AEATEIbHOCTH IMPU PEIICHHH BO3HUKAIOIIMX
po0JeM Ha OCHOBE Yyué€Ta OOLIMX MHTEPECOB M COIIACOBAaHUS MO3ULIMNA (00CYXKICHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPAMHALIUS COBMECTHBIX JCHCTBHIA,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U ApYyTHE).

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CAMOCTOSTENBHO ONPENENATh LEAU JAESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATb M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh HambOoJsiee 3((PEKTUBHBIC CIOCOOBI pEIICHUS YYEOHBIX U
NO3HABATENBHBIX  33J1a4, CaMOCTOSITEIbBHO  COCTaBJIATbH WM  KOPPEKTUPOBATh
MPEVIOKEHHBIA aNTOPUTM JEWCTBUM NPH BBINOJHEHUHN 3aJaHUM C YUYETOM MOJyYEHUS
HOBBIX 3HaHUM 00 Hu3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUAX, OLICHUBATh
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON LI€JIM, YMEHHE HCIIOIb30BaTh U
aHAJIU3UPOBATh KOHTEKCTBHI, IPEUIAraeMbI€ B YCIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe npenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOi padoueil mporpaMMoM, BBIJICTSIOT: OCBOCHHBIC
00Oy4aroIMMUCS HaAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM, cienuduueckue A
peIMeTHOM o0nacTu «XUMUs», BUIBI ACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTepIpeTaLHH, MPe0OPa30BaAHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX
CUTYaIUsX.

K xonmy oOyueHus B 8 kjacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TOHATHIA: aTOM, MOJIEKYJa,

XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH



(omHOpOAHAs W HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs AaTOMHAas H
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasg J0Js1 XHUMHYECKOTO 3JIEMEHTa B COEJIMHEHHH, MOJIAPHBIA OO0BEM,
OKCHJI, KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUYECKas peakuus, KilacCupUKaIKs peakiuil: peakiuu
COCIMHEHHUSI, PEaKUUH DPa3JO0KEHHUs, PEaKUUU 3aMEICHUs, pPeakuuu oOMEHa,
9K30- U 3HJIOTEPMHUYECKHE PEAKUUH, TEIIIOBOU 3(PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHas OpOuTab, paauyCc aToMa, XUMHUYEcKas
CBSI3b, TOJISIPHAS WM HEMOJSpPHAs KOBAJIECHTHAs CBSI3b, MOHHAs CBS3b, HOH,
KaTUOH, aHWOH, pPAacTBOp, MaccoBas JOJs  BeliecTBa  (MpPOLEHTHAas
KOHLIEHTpa1us) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHU U MPUMEHATH
9TH TIOHSTHS NPU ONMCAaHUU BEUIECTB U UX IIPEBPAILCHMIA;

UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUsI (JOPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHHSX,
CTENIEHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSAX, MPUHAJIE)KHOCTD
BEIIECTB K OMNpEeACNEHHOMY KJAacCy COEIMHEHUH 1o (opmyiaMm, BHJ
XUMHUYECKOH CBSI3U (KOBAJICHTHAs! M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBath  cmbicn  Ilepumoamveckoro 3akona JI. UW. Menneneesa:
JEMOHCTPUPOBaTh MOHMMaHUE TMEPUOAUYECKON  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX INoJIokeHUss B Ilepumonnueckoil cucreme,
3aKOHOB COXPAaHEHMsI MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOT'O YUYEHUs, 3aKOHa ABOTapo;

ONMKCHIBATh U XapaKTepu30BaTh TabIuuHyro (opmy Ilepumonnyueckoit cuctemsl
XUMUYECKUX BJEMEHTOB: pa3jiyaTh TMOHATUA «rjaBHasg mnoxarpymnmna (A-
rpynmna)» u «nobounas noarpymnmna (b-rpymma)y, Maneie 1 00JbIINE TTEPUOIBI,
COOTHOCUTh O0O3HAu€HHUs, KOTOpble MMeroTcs B Tabnuue «llepromuueckas
cucreMa xumuueckux diaemeHToB JI. WM. MeHaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsiji
a11pa, 00IIee YMUCIIO0 FIEKTPOHOB U PACHpeIETICHUE UX O JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIUPOBATh XHMHUYECKHE DJIEMEHTbl, HEOPraHMYeCKHe BeIleCTBa,
XUMUYECKUE PEAKLINH (IO YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKLUU BEILECTB,
1o TernoBomy 3hPexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBONCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, NOATBEPXKAAs OMNHCAHUE NPUMEPAMH MOJEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;



MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kady€CTBEHHOIO
COCTaBa, BOBMOXXHOCTH IMPOTEKaHUSI XUMUYECKHUX MPEBPALICHUN B Pa3IMYHbIX
YCIOBHUSIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0 U MOJISIPHYIO Macchl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTA 10 (popMyJsie COeIMHEHUs, MaCCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHHIO XMMHYECKOM
peakuuy;

OPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHaJIu3 U
CHUHTE3, CpaBHEHHME, O00O0OIIEHHE, CHUCTEMaTU3alluio, KiIaccu(uKaluio,
BBISIBJICHUE IPUYMHHO--CIEJICTBEHHBIX CBA3€H — JUII W3yYEHUs CBOMCTB
BEILIECTB U XUMHUYECKHX PEAKIIM, €CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
HaOIIOZIeHUEe, W3MEPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (pealbHbI M
MBICJIEHHBIN );

CJIeIOBaTh IMpaBUiaM IOJIb30BaHUS XMMHUYECKOW MOCYJOoM U 1a00paTOPHBIM
o0opynoBaHMEM, a TakXkKe npaBwiaM oOpalleHusi ¢ BellecTBaMu B
COOTBETCTBUM C MHCTPYKUUSMU IO BBITOJIHEHHUIO JAOOPATOPHBIX XUMHYECKHUX
ONBITOB IO TMOJYYEHUIO U COOMpPAHMIO ra3000pa3HbIX BELIECTB (BOAOpOJA U
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MaccoBOM Aojeit
pacTBOPEHHOTO  BEILLECTBA, IUIAHUPOBATh U MPOBOJUTH  XHUMHUYECKHUE
AKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT ¢ TOMOUIBIO
MHJUKATOPOB (JaKkMyc, (eHON(PTaNIeHH, METUIIOPAHK U IPYTHE).

K koHiy oOyuenus B 9 kjiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PAcCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHATUH: XMMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas
peakuusi, XuMU4ecKasi CBsI3b, TEIIOBOM 3 (EKT peakuuu, MOJb, MOJSPHBIN
00BbEM, pacTBOp, IJEKTPOJIUTBHI, HEIIEKTPOJUTHL,  DIEKTPOIUTHUECKAS
JUCCOLIMAIIMS, pEaKIUd HMOHHOrO0 OOMEHa, KaTalau3arop, XUMHYECKOe
paBHOBecHue, O0OpaTuMble M  HEoOpaTHUMbIe PpEaKIUH, OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMU, OKHCIHTENIb, BOCCTAHOBHUTENb, OKHUCICHHE W
BOCCTaHOBJICHHE,  aJUIOTpomnusi,  aM(OTEpHOCTb,  XUMHUYECKas  CBA3b
(xoBasieHTHAas, MOHHASI, METAJUTMYECKAsA ), KPUCTAJUIMYECKas PeIETKa, KOPpO3Us
METAJIJIOB, CIUJIABbl, CKOPOCTh XMMHUYECKOW pPEAKUNH, MPEAEITbHO IOIMYyCTHMAs
koHnentpanus [1JIK Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U MPUMEHATH
9TH TIOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUH;

HCIOJIb30BaTh XMMHUYECKYIO CUMBOJMKY JUIsl COCTaBICHHUS (OPMYI BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;



ONpPENEIIATh BAJICHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX DSJIEMEHTOB B
COCAMHEHUSX  PaA3JIMYHOIO  COCTaBa, NPUHAICKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COCIMHECHHMH 1Mo (opMyiaMm, BHJ XUMHUYECKOW CBSI3U
(koBajieHTHAsi, MOHHAsA, MeETaJUIMYecKas) B HEOPraHMYECKHX COCJAMHEHHSX,
3aps]l MOHA MO0 XMMUYECKOW (opMylie, XapakTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIIUHEHUH, THUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOIO
BEIIECTBA;

packpeiBatb cMbIci [lepuoamueckoro 3akona JI. WM. Menaeneesa wu
JEMOHCTPUPOBATH €ro MOHUMAHKE: OMKUCHIBATh U XapaKTEPHU30BaTh TAOIMUHYIO
dopmy [lepuonnueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«rnaBHasg noarpymnmna (A-rpynma)» u «mnobounas noarpynna (b-rpymma)y,
MaJible ¥ OOJIBIIIKE MEePUObl, COOTHOCUTh 0003HAUYEHHUSI, KOTOPhIE UMEIOTCS B
NEePUOIUYECKON TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsjl slipa, OOIIee YKCIO JIEKTPOHOB U
pacrpenieieHie HMX 1O  DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIIUE
3aKOHOMEPHOCTH B HW3MEHECHHMHM CBOWCTB JJIEMEHTOB U HUX COCIAMHEHUU B
npeaenax MajlbIX TEpPUOJOB U TJABHBIX MOATPYNH € YUYETOM CTPOCHHUSI HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE JJIEMEHThI, HEOPTraHWYECKHUE BEIlECTBa,
XUMUYECKHUE peakiuu (1o YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
o TerioBoMy 3(PdekTy, 1Mo M3MEHEHUIO CTENEHEW OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOMME U CHEHUPUUIECKUE XUMUUYECKHE
CBOKCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPAkKAAsi ONUCAHUE MPUMEPaAMU
MOJICKYJIIDHBIX ¥ HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuuit;

COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUECKON AUCCOIMALMUA KUCIOT, HIEJI0UEh U
COJIeH, TIOJHBIE M COKpaIlIEHHbIE YpPAaBHEHMsI PEaKIMi HOHHOTO OOMEHa,
YpaBHEHUS PEAKIMNA, MOATBEPKIAOIIUX CYIIECTBOBAHUE MEHETUUYECKON CBSI3U
MEXy BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTEJBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B Pa3IMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO dJIeMEHTA 1Mo (GopMyJie COSTMHEHHS, MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM
peakuu;



coOI0/IaTh TPaBWJIA TIOJIB30BAHUS XUMHUYECKOW TOCYJ0M W JIabopaTOpHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuUiia OOpaIlEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSAMHU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB II0
MOJIyYEHHUIO U COOMPAHUIO0 ra3000pa3HbIX BEHIECTB (aMMHUAKa U YIIIEKHCIIOrO
rasa);

MPOBOJIUTh PEAKIMH, ITOITBEP)KIAIOIINEC KAYECTBEHHBI COCTaB Pa3IUIHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM TYTEM XJIOPHA-, OpOMHUI-, HWOAWI-,
kapOoHat-, d¢ocdar-, cuaukar-, cyiabdar-, THUAPOKCUI-UOHBI, KATHOHBI
aMMOHUSI M HOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEIIECCTB;

MPUMEHSATH OCHOBHBIC OIEpAIlUU MBICIUTEILHON NESITEIHHOCTH — aHAIW3 |
CUHTE3, CpaBHEHHE, OO0OOIIEHHUE, CUCTEMATHU3allhI0, BBIABICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3ed — [IJI1 W3YYEHUS CBOMCTB BELIECTB M XMMHUYECKHX
peakiMii, €CTeCTBEHHO-HAay4YHbI€ METOJAbl IO3HAHWS — HaOII0JIeHUE,
M3MEepeHne, MOJEIUPOBaHNE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 0 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubmmoteka IIOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 0 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



https://m.edsoo.ru/7f41837c
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Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
' XUMHUYECKHX dJ1eMeHToB JI. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
u 1
TOTO Mo pasAey > https://m.edsoo.ru/7f41837c
Ha3Banue MmoayJist
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR 0 0 https://m.edso0.ru/7f41a636
. bubnnorexa [{OK
2 B 1 1 2
3 aXHCHIIINE METAIUIBI U MX COCAUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
bubnunoreka LIOK
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 0 0 https://m.edsoo.ru/7f412636
Hroro mo pazneny 3
bubmuoreka [{OK
Pe3epBHOE Bpems 3 1 0 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 7
INIOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC
Konu4gecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoTsbI
pecypcsbl
1 [Ipenmer xumuu. Posib XMUMHUH B KU3HU 1 0 0 bubmuoreka [IOK
geJioBeKa. Tejra U BelmecTsa https://m.edsoo.ru/ff0d210c
2 ITousiTre 0 MeETOAAaX MO3HAHUS B XUMHUHU 1 0 0 bubmorexa LOK

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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[TpakTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U IPUEMBI

bubmuorexa [JOK

3
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

4 Yuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2

5 «Paznenenue cmeceit (Ha mpumepe bubmmorexa [JOK

A . pHMEp https://m.edsoo.ru/ff0d28c8
OUYHMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJICKYJIBI bubmorexa LHOK
Y https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHTHI. 3HAKU bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA bubmmorexa [JOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubmmorexa [JOK

YHHAPHOC Y https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckas Gpopmyiia. BaieHTHOCTD Bubmmorexa LIOK

DMyHE. https://m.edsoo.ru/ffod2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnuotexa [JOK
OTHOocHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10715 XUMHAYECKOTO bu6mmorexa [IOK
3JIEMEHTAa B COeJUHESHUN https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bu6mmoreka [IOK

XuUMHU4YECKast peakuuia

https://m.edsoo.ru/ff0d37fa
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15 [Ipu3Haky U ycaoBUsI IPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnunoreka HOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus kom4uecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHCHUSAM XUMHYCCKHX bubmorexa [JOK
HICCTBa 1O P https://m.eds00.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUUECKUX peaKIHid
18 (coemuHEHHs, pa3IOKCHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHuuKiIoneauct. O000IICHHE 1 bubmorera [JOK
' _ https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alys 3HaHUI
20 Kontponbnas padota Nel o reme bu6mmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
21 Bo3ayxa. Kucimopong — snemMeHT u bubmorexa [JOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3ndyeckne ¥ XUMUUECKIE CBOMCTBA
22 KHCIOopo/a (peakiuu OKUCICHHUS bubmmorexa [OK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcumax
Cr1ocoOBI MOTyYeHHS KHCIIOPOJIa B
23 J1a00pPaTOPHH U IPOMBIIIJIEHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TennoBoii 3¢ ekt xummueckoin
24 peaKIuu, MOHATHE O bubmuorexa [JOK

TEPMOXUMHUYCCKOM YPaBHCHHH, DK30- U
OSHAOTEPMHUYCCKUX PCAKIHAX

https://m.edsoo.ru/ff0d4790
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TornmBo (HedTh, yroib U METaH).

25 3arpssHeHre BO3a4yXa, CIIOCOOBI €ro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOMpaHue KUCIOPOaa bubmorexa [IOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB)
97 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BelecTBO. HaxoxxaeHnue B npupojie https://m.edsoo.ru/ff0d4dd0
28 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsATHE O KMCIOTAX U COIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco0bl mosy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme
31 «ITomyueHnne 1 coOupanue BogopoIa bubmotexa [JOK
Y . p HOposa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoIMuecTBa
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienus o0bEMOB ra3oB MO
34 ABHEHMIO peaKI[MH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 dusnyeckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
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WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblieHHbie
37 u HI::HaCLI peHHBIE aCTBOPBI MH;CCOBaSI bubmmorexa [JOK
B PACTBOPEL. https://m.eds00.ru/ff0d5h40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «ITpuroroBiieHue pacTBOPOB C bubnunoreka HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue n XuMHU4ECKHE CBOMCTBA bubnnorexka [JOK
43 .
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue U XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) nl(l)n q)eHns[ XI/IMI/I‘—IZEKI/IC bubmorexa LHOK
. y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
47 [IpakTuueckast pabora Ne 6. Pemenue bub6nuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN

48 I'enernueckas cBsi3p MEKy KJIacCaMu bubnunoreka HOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U CHCTeMaTU3alus 3HAHUN
B H https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie NOMBITKY KIAaCCHPUKAITUT
51 XUMHYECKUX 37IeMeHTOB. [ToHsTHE O bubmmorexa LOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanyeckas cucteMa XUMHUYECKUX bubmmorexa LOK
pHoL https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [Tepuospl, rpynIibl, TOATPYIIIBI bubmorexa HOK
PHOZEL, TPYIIIEL HOAPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000710UeK
. bubmuorexa [JOK
55 aToMoB 351eMeHToB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [[. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue llepnonnueckoro 3akoHa s bubnnorexa [JOK

pa3BuTHUA HAayKU U npaktuku. /. 1.

https://m.edsoo.ru/00ada96e
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MeHeneeB — y4€HbIU, IEAATOT U
rpaxaaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnunoreka HOK
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HomHast xuuireckas ceasb 1 https://m.edsogru/OOada034
60 KoBanentHas nosisipHas XuMuueckas 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeNosipHAs XUMUYECKast 1 bubnuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenens okHCieHuA 1 https://m.edsogru/OOadanS
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnmnorexa [JOK
64 OxucIUTENN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme 1 bubnuoreka [IOK
«CTtpoenne aToMa. XUMHUUYECKasi CBS3h https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00011IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00adb33c
bubnuotexa [JOK
o7 Hpouexyrotas arrecTattis 1 https://m.edsogru/OOad9cb2
68 PesepBHrIit ypok. O6o0IeHNEe 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 0 0 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 0 0 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U 1 THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1 0
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 0 0 bubnnoreka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOpHI, BIUSIOMIE HA CKOPOCTh 1 0 0

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA bubnmorexa LOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8bh2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien bubmmorexa LOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

20 «ITomydyenue coaTHON KUCTOTHI bubmmorexa [JOK
Y . . ’ https://m.edsoo.ru/00ade348
u3yudeHue e€ CBOMCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
P ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWMCTBA, MOJTYYEHUE U bubmmorexa [JOK
1O https://m.edso0.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHre aMmmMHuaKa, U3y4eHue ero bubmorexa LHOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? e https://m.edso0o.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIil bubnnorexa LIOK
yP PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefUHEHUA Kb bubmaorexa LIOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorexa [TOK
| A A https://m.edso0o.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peaxiun
61 O06o0011eHEe U cUCTeMaTU3aIHs
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COEMHEHUS»
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 [IpomexyTouHas aTTecTanus bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

68 PesepBHeiit ypok. O600mIcHNE U

cucTreMaTru3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxkimonepHoe obmiectBo «M3marensctBo «IIpocBemenue
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