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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1Mo XMMHUU Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUsI COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOI'O OOILEro
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepalibHOW paboueit
MPOrpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIICIIIIUH IPENoJaBaHus y4eOHOTO npenMera «XHUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir deneparum.

[IporpamMa 1o XuMMUM Jaé€T MpPEACTABICHHE O LENAX, OOIed cTpaTeruud oOydyeHMs,
BOCIIUTAHUsI M Pa3BUTUS OOy4arOIIMXCsl CpeACTBaMH y4yeOHOro IpeAMeTa, YCTaHaBIMBAeT
00s13aTeNIbHOE TPEIMETHOE COJCpXKaHUE, MPEIyCMaTPUBAET paclpeiesieHHe €ro Mo Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3zeiiaM U TeMaM NpOrpamMMbl 110 XUMHUH, ONPEAEISET KOIMUECTBEHHBIE U
KAUeCTBEHHBIE XAPAKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IIOCIIEJOBATEIbHOCTh H3Y4YEHHUS
XUMHU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JIOTUKM Y4yeOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH O0ydaroIuxcs, OlpenenseT BO3MOXKHOCTH NpeaMeTa Ul peau3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNIbHOW TPOTpaMMBI Ha YpOBHE
OCHOBHOTO 0011er0 00pa30BaHus, a TaKXKe TPeOOBAaHUH K pe3yJlbTaTaM OOY4YeHHUs XUMHUH Ha YPOBHE
nesed M3ydeHWs IpeAMeTa M OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON  JIESATEIbHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJePKAHMUS.

3HaHUE XUMHH CIYKUT OCHOBOH Ui (hOPMHUPOBAHHS MHUPOBO33PECHHUS O0YYArOIIETOCs, €ro
MIPEJICTAaBICHU O MaTepUaIbHOM €IUHCTBE MHpA, BaXXHYIO pOJIb UIPaloT (opMHUpyeMble XUMHEH
NIPEJCTAaBICHNUS O B3aUMOIIPEBPAILEHUSAX SHEPrMd U 00 HBOJIOIMM BEUIECTB B MPHUPOJE, O MYTAX
pereHust r100anbHBIX TPOOIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPEBOM, SJHEPTeTHUECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenune xumun:

CHOCOOCTBYET peau3allii BO3MOXKHOCTEH JJIsi caMopa3BUTHS U (DOPMHUPOBAHMS KYJIbTYpHhI
JIMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUpPOBAHUE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH 0O0ydarommxcs,
HAaBbIKOB UX CAMOCTOATEIbHOW y4eOHOH N1eATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
yMEeHUH, HeOOXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAaKOMHUT CO CHEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO B3IJISAAa
Ha €IUHCTBO NPUPOJBI U 4YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (opMHpOBaHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroImIuXCs;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM,

K IIpUpoOJAEC, K 4CJIOBCKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHYECKOE O6pa30BaHI/Ie 06yqaloumxc;{.



JlanHble HampaBlieHHs B OOYYEHHH XUMHU OOECIEYMBAIOTCS CHEHU(GUKON COACpKAHUS
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISICTCS TNEIarorH4ecKd adalTHPOBAHHBIM OTpaKEHUEM 0a30BOM
HayK{d XMMHUHU Ha ONPE/ICIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1iero oOpa3oBaHUsi OPHEHTHUPOBAH HA OCBOCHHE
OOy4aloIMMUCS CUCTEMbI IMEPBOHAUYATIbHBIX MOHATUA XUMHH, OCHOB HEOPraHMYECKON XHUMHH H
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHSITHI OPraHMYeCKOM XUMHUU.

CtpykTypa cojaepKaHHs TPOrpaMMbl MO XUMHUH c(HOpMHpOBaHA Ha OCHOBE CHUCTEMHOTO
noaxoza K e€ nzydenuto. ConaepkaHue CKIaIbIBaeTCA U3 CUCTEMBI IOHATUA O XUMHUYECKOM DIIEMEHTE
U BEIIECTBE U CHUCTEMbl NOHIATHA O XuUMHUYecKoW peakiuu. OO6e 3TU CUCTEMBl CTPYKTYpPHO
OpraHU30BaHbl MO MPHUHIIMIY MOCIEIOBATEIHLHOTO PA3BUTHSI 3HAHUNA HA OCHOBE TEOPETHUUECKUX
MPEACTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBS3H;

— IPEACTaBIECHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALMY BELIECTB B pACTBOPaX.

Teopernueckne 3HaHUS pPACCMATPUBAOTCS HA OCHOBE OJMIUPHUYECKM MOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIICIOBATEIILHO OT OJHOTO YPOBHS K JAPYrOMY, BBITTOJIHSIS
(GYHKIIUU OOBSICHEHUS M TIPOTHO3UPOBAHHS CBOWCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUIECCKOTO
MIPUMEHEHHUS U MOTYYEHUS] N3y4YaeMbIX BEILIECTB.

OcBoeHHE TMPOrpaMMbl MO XHMHHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEJICTABICHUS O
XUMHUYECKOM COCTABISIOIIEH HAydyHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW IIPUPOIBI,
IIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHUIO M METOJlaM IO3HAaHHsS B Hayke. M3yueHue Xumuu
MIPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3yYEHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuii
Mupy, «buonorus. 5-7 knacce» u «dusnka. 7 Kaacey.

[Ipu u3ydyeHUn XUMUU MPOUCXOIUT (GOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMUSI, TPAKTUUECKOMN NIEATEIILHOCTH YeJIOBEKAa M KaK OJIHOTO M3
KOMITOHEHTOB MHPOBOH KYJIbTYpHI. 3a/jaua yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUN — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JIOCTYITHBIX 00O0OIIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH, B TPHOOIIIEHUH K HAYIHBIM
METOJaM MO3HAHUS TIPH U3YyYEHUU BEIIECTB U XUMHYECKUX pEaKIinii, B OPMUPOBAHUHU U PA3BUTHHU
MMO3HABATENBHBIX ~YMEHUH W UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENBbHOM U y4eOHO-
HCCIIEIOBATENILCKON JIESTEIbHOCTH, OCBOSHUM MPaBHJI 0€30MacHOro OOpalleHUs ¢ BEIIeCTBAMU B

TIOBCETHEBHOM KU3HH.



[lpy wm3yueHWH XWMHHA Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs Ba)KHOE 3HAYCHHE
npuoOpenu Takue ey, Kak:

— (opMupoBaHHE HMHTEIJICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHMIO,
COTPYTHUYECTBY, CAMOCTOSATEIHLHOMY MPUHATHIO PEUICHHUH, CIOCOOHON alanTUpOBaThCS K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOYYEHHUST Ha CHCTEMAaTHYEeCKOe MPHOOIICHHE OOYyYalommXxcs K
CaMOCTOSITENILHOW TO3HABATEILHOU IEATEIBHOCTH, HAYYHBIM METOJaM IMO3HAHUS, (POPMHUPYIOIINM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrie4yeHne YCIOBHUH, CIIOCOOCTBYIOIIMX TPUOOPETEHHIO OOYYAIONUMHUCS —OIBITA
pa3HOOOpa3HOW JEATENHHOCTH, MO3HAHUS W CaMOTO3HAHMS, KIIFOYEBBIX HABBIKOB (KITIOYCBBIX
KOMITETSHITHH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIsI PA3IMYHBIX BUIOB JCATCILHOCTH,

— (dopmupoBaHue 00IIEH (YHKIMOHAIHPHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHCIIe YMCHHH OOBSICHSITh M OICHUBATH SIBJICHHUS OKPY)KAIOIIEr0 MHpPA, WCIONb3Ysl 3HAHUS U OIIBIT,
MOJIY9CHHBIC TIPH U3YYCHUU XUMUH, IPUMEHSITh UX TIPH PEIICHUH MPOOJIeM B MMOBCEAHCBHOW KU3HU
U TPYJOBOH NI TEILHOCTH;

— (opmupoBanue y o0y4aroImuxcs T'YMAHUCTHUECKUX OTHOIICHHW, MOHMMAaHUS LEHHOCTH
XUMHYECKUX 3HAHWH JUIS BBIPA0OTKH SKOJOTHYECKH IIeJIeCOO0pa3HOro TOBEICHUS B OBITY H
TPYAOBOM JESITEIBHOCTH B IISIIIX COXPAHEHHS CBOETO 3JI0POBbSI U OKPYIKAIOIICH TPUPOIHOMN CPEIIbL;

— pa3BHUTHE MOTHBAIIMK K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA
OCHOBE YCBOEHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY MpOdWiIst u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUEeHHUSI.

OO0miee 4ncaO YacoB, OTBENEHHBIX IS M3YUYEHUsS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanwus, coctaBiser 136 gacoB: B 8 kiacce — 68 4yacoB (2 4aca B Hemenmo), B 9 kiacce — 68
4yacoB (2 yaca B HEJIETIO).

HporpaMMa peaIn3yeTCda Ha Oaze HOEeHTpa «Touka pocTa» GCTGCTBCHHO-Hay‘IHOﬁ M TEXHOJIOTHYECKOM
HaHpaBJ’IeHHOCTeﬁ. Pa3pa60TaHa B COOTBCTCTBHMU C Tp66OBaHI/I$IMI/I 3daKOHOAAaTC/IIbCTBA B C(bepe 06pa30BaHI/I$I n
¢ yu€rom pekomeHmanuii @enepanbHOro ormeparopa ydeOHoOro mpeameTa «Xumus». BrirodueHune B
06paBOBaTeJ'IBHYIO ACATCIIBHOCTD HH(prBOfI J'Ia60paT0pI/II/I MNOJIHOCTBIO MCHACT MCETOAUKY U COACPKaHUC
3KCHepI/IMeHTaJ'II)HOI71 JACATCIIbHOCTH. U_II/IpOKI/If;I CIICKTPp MAaTYMKOB IIO3BOJIACT Yy4YalllMUMCS 3HAKOMHUTBCA C
napamMeTpaM XUMHYCCKOr'0 3KCIICPUMCHTA HE TOJIBKO Ha KaY€CTBCHHOM, HO U HAa KOJIMYCCTBCHHOM YPOBHC.

Ludposas madopatopus MO3BOJACT BECTH IIUTEIBHBINA SKCICPUMEHT JIaXKe B OTCYTCTBUE IKCIIEPUMEHTATOPA,

a JacTtora ux I/ISMepeHI/Iﬁ HEIMOJABJIaCTHA YCJIOBEYECKOMY BOCIIPUATHUIO.



COILEPKXAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XuMuM B KU3HU YeloBeKa. XUMHS B cucTeMe Hayk. Tena u BemiecTsa.
®dusnueckue CBOMCTBA BElIECTB. ATperaTHoe COCTosiHue BemlecTB. [loHsTHE 0 MeTO/IaxX MO3HAHUs B
xuMud. Yuctele BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKHE 3JIeMEHThl. CHMBOJIBI XUMUUYECKHUX 371€eMEeHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunueckasi popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
JI0JIsI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monb. MoisipHas macca. B3anMocCBsI3p KOJMYECTBA, MAacChl M YKCIa
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo hopMynamMm XUMHUECKUX COCAMHEHUI.

dusznueckue MW XUMHYECKHE SBJICHHS. XHUMHUYECKash peakius W e€ NpU3HAKU. 3aKOH
COXpaHEHMsSI MAacChl BEILIECTB. XHUMUYECKHe ypaBHeHUs. Kiaccudukanuss XUMHUYECKHX pPEaKIIHii
(coemuHeHus, pa3IoKEeHHs, 3aMEICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYJIOH, MpaBWjiamMH pPa0OThl B jabopaTopuu W TIpuémMamu
oOpaieHuss ¢ J1aOOpaTOpHBIM O0OPYAOBAaHHWEM, W3YYCHHE W OINUCaHUE (U3MYECKUX CBOKCTB
00pa31l0B HEOPraHMYECKUX BeUIeCTB, HaOmMoJeHue (u3nuecKkux (TUIaBIEHUE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIEHHWE M KOHJEHCAlMs BOJbl) U XMMHUYECKUX (TOPEHUE CBEuH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla C KUCJIOTOW) SIBJICHMM, HaOJtO/IeHUE U
ONMCAHME IPU3HAKOB MPOTEKAaHUS XMUMHUYECKUX pPEaKLUil (pa3joKeHUEe caxapa, B3aUMOJEHCTBUE
CEpHON KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kene3a ¢ pactBopoM conu menu (ll), n3ydenne cnocoOoOB pasfeneHus cMecei: C
MOMOIIbI0 MarHuta, (UIbTPOBAHHE, BHIAPUBAHUE, JAUCTWLUIAIMUA, Xpomartorpadus, MpoBeICHUE
OUMCTKM TIOBAPEHHOW CONM, HAOIIOJEHUE U ONHUCAaHHE pEe3yJbTaTOB IPOBEACHMS OIIbITA,
WJLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOIeNiel MOJIEKY (IIapOCTeP>KHEBHIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucmopong — 3jeMeHT M MpOCTOE BELIECTBO.
Haxoxnaenue kucimopona B mpupone, GU3NYECKMe M XUMHUYECKHE CBOMCTBA (peakluu TOPEHHUS).
Oxkcunel. [lpumenenne kucnopoma. CrocoObl TONydeHHUS KHCIOpoJa B JabopaTopuu W
npoMbIUIeHHOCTH. KpyroBopot kucimopoaa B mpupone. O30H — amioTpomHas MOAU(UKAIHS
KHCIJIOPOJIA.

TemnoBoit 3ddexT XuMUYECKOW peakuu, TEePMOXUMHYECKHE YpaBHEHUs, OK30- U
SHAOTEPMUYECKHE peakuuu. TOIIMBO: Yrojdb M MeETaH. 3arpsA3HEHUE BO31yXa, YCUJIICHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bognopon — anemeHT u npocToe BemecTBo. Haxoxaenue Bojoposaa B pupoje, Gpu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comiu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputrenb. PactBopsl. HacelimeHHble u
HEHACBIIICHHBIE pacTBOPBI. PacTBOpUMOCTH BemecTB B BoJe. MaccoBast 10J1 BEIIECTBA B paCTBOPE.
Xumuueckue cBorcTBa BoAbl. OcHOBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HM YEIOBEKA.
Kpyrosopot Boabl B mpupoie. 3arpsi3sHeHrue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA HPUPOAHBIX BOJ.



Knaccudukanmss Heopranmueckux coeauHenuid. Oxcuabsl.  Kiaccuduxaius OKCHIOB:
cojieoOpa3zymonue (OCHOBHBIC, KUCIOTHbBIE, am(poTepHble) U HecosneoOpasyrone. HomeHnknarypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiaccubukanus ocHoBaHMA: MENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®dusnueckue W XUMHUYECKHME CBOWMCTBa oOcHOBaHWHU. IlomydeHue
OCHOBAaHMH.

Kucnorsl. Knaccudukamus kucnor. Homenknatypa kucnor. @HU3MUECKHE U XUMUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [losnyuenue Kucior.

Comu. Howmenknarypa coisieil. dusnueckue M XUMHUYECKHME cCBoicTBa cosel. [lomyuenue
COJICH.

['eneTnyeckas CBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEJEIICHUE COJIEp)KaHUsA KHUCIOpoAa B BO3AyXe, IMOJydeHHe, coOupaHmue,
pacrlo3HaBaHHEe W W3yYEHHE CBOMCTB KHUCIIOpOAa, HAOMIOJECHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHS M IpEKpalleHuss TropeHus (mokapa), 03HAKOMJIEHHUE C
o0Opa3laMu OKCHJIOB U OMHCAHHE WX CBOMCTB, MONyueHUE, cOOMpaHue, paclo3HABAHUE U U3YUYCHHE
CBOMCTB BojJIOpoJa (TopeHue), B3ammojelcTBue Bojgopona ¢ okcuaoM wmenu (l1) (Bo3MoxkHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), HaOJIfOJIeHHE OOpa3loB BEIIECTB KOJWYSCTBOM |  MOIb,
MCCJIEIOBAHNE OCOOCHHOCTEHM paCTBOPEHUS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBIICHHUE
pPacTBOPOB € OMNpPENEIEHHON MacCOBOM J0JIed PaCTBOPEHHOIO BEIECTBA, B3aUMOJECHCTBUE BOJBI C
MeTaliaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPUANIOB), UCCIIECIOBaHHE
00pa3loB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHHUE HM3MEHEHUS OKPACKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT W Iejouell, usydeHue B3aumojeiictBusi okcuaa meau (Il) c
pacTBOPOM CEPHOM KHCIIOTBhI, KHCJIOT C MeETallaMHM, pPEaKUUid HeUTpalu3aluuu, IO0JyYeHue
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METajla JPYTMM M3 PAacTBOpa COJIM, PELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelImne KJ1acchl HEOPraHWYECKUX COEAUHEHUI.

IMepuoguueckuii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jemenros /I, H.
MenpeneeBa. Ctpoenne atoMoB. XMMHYeCKas CBfA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MOMBITKH KJIACCU(PUKAIMA XUMUYECKUX DJIEMEHTOB. [IoHATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHBIE W IIEJTOYHO3EMENbHbIE METaJUIbl, TAJIOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTepHbIE OKCUIBI H THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux odnemMeHtoB J[. W
MengeneeBa. Koportkonepuoanas u anuHHonepuoiHas ¢opMmbl Ilepuonnueckoil  cucteMbl
xumudeckux 3nemeHToB . . Menaeneesa. [lepuoast u rpynmnsl. @U3HYECKHI CMBICT MOPAIKOBOTO
HOMEpPA, HOMEPOB MEePUOJa U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX
000s0uek aToMoB mepBbIX 20 XuMudeckux snemMeHToB [leproanueckoit cuctemsr J[. . Menneneena.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTAa MO ero mnojoxxkeHuto B [lepmommueckont cucreme J[. U.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX M
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHOIaM.

3navenue [lepronnueckoro 3akoHa u [leprognyeckoit CHCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BUTHUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIN U TpaXkJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIPHAS) CBS3b.
DIIeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHAas CBS3b.



Crenenp okucinenus. OKMCINTENBHO-BOCCTAHOBUTENIBHBIE peakuuu. [Iponeccel okucnenns u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB BELIECTB METANIOB U HEMETAJJIOB, B3aUMO/IEHCTBHE THIPOKCUIA IIMHKA C
pacTBOpamMM KHCJIOT U IIEJI0YeH, IPOBEJEHUE ONBITOB, WIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKluil (FOpEHUE, pEaKMU pa3I0KEHUs, COSIUHEHUS).

Meosicnpeomemnvie cea3u

Peanuzanus MeXIpeIMETHBIX CBs3€d NPU HM3YYCHMHM XMMHMH B 8 KJIAcCe OCYILLECTBIISIETCS
yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK M MOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIC MOHATHSA: HAYYHBIA (PAaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHHTE3, Kilaccu(uKanus, NepuoAUYHOCTh, HAONIIOJEHUE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MOJIENIb, SABJICHUE.

®dusuka: MaTepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWA, H30TOIIbI,
PaZIMOaKTHBHOCTD, MOJIEKYJIa, JJIEKTPHUECKUH 3apsi, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, I'a3, prU3nUecKre BEIMUUHBI, €AUHULIBI U3MEPEHUs, KOCMOC, TIIaHeThI, 3BE3/1bl, CoJHIIE.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpadus: armocepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TTOPOABI, TOJIE3HBIE UCKOMIAEMEBIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[lepmonnueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux dsaemeHtoB . M.
MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMUYECKUX 3JIEMEHTOB
IEPBBIX TPEX MEPUONOB, KalMsl, KaJIbLUd M HUX COCOUHEHUM B COOTBETCTBHM C IIOJIOKECHHEM
3J1EMEHTOB B lleproanueckoit cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3M. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIINYECKON PEIIETKY U BUJ]a XUMUYECKOU CBSI3H.

Knaccuukanuss um HOMEHKJIAaTypa HEOPraHMYECKHMX BelecTB. XHUMHYECKHE CBOMCTBa
BELIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KjaccaM HEOPraHWYEeCKUX COEIMHEHUM, TeHETUYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanys XUMHUECKUX peaklUUid MO pa3jIMyHbIM MpU3HaKaM (IO YUCIY U COCTaBy
YUYacTBYIOUIMX B PEAKIMU BELIECTB, MO TEINIOBOMY 3((eKTy, Mo U3MEHEHUIO CTeNeHEeNH OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB, [0 0OpaTHUMOCTH, 1O YYaCTHIO KaTalu3aTopa). DK30- U SHIAOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[TonsitTue o ckopoctu Xumuyecko peakiuu. IloHsTHe 00 0OpaTMMBIX UM HEOOPATUMBIX
XUMHUUYECKHUX peakuusax. [IoHsATHEe 0 TOMOTE€HHBIX U reTeporeHHbIX peakuusx. [lonsatue o xaranmse.
[TonsiTe 0 XUMUYECKOM paBHOBecuU. PaKTOPBI, BIUAIOIINAE HA CKOPOCTh XUMUYECKOW PEAKIMH U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU, DJIEKTPOHHBIM 0OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE ypaBHEHUN  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus >IEKTPOIUTUYECKON AUCCOLMALMM. DJIEKTPOJINATHI W HEDJIEKTPOJUTHL. KaTHOHBI,
aQHUOHBI. MexaHH3M JHUCCOLMAlMK BEUIECTB C PAa3IMYHBIMHM BHUJIAMU XHUMHUYeCcKoW cBs3U. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakiun noHHOTO OOMeHa. YCIOBHS NMPOTEKAaHHs pEeaklUii MOHHOrO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoiiCTBa KHCIOT, OCHOBaHHMIl M cojJeill B cCBeTe



MIPEACTABICHHUH 00 AJICKTPOIUTHIECKON nucconmanun. KadecTBeHHbIe peakiiy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJENSAMU KPUCTAIMYECKHX PEIETOK HEOPraHUYeCKHX BEIIeCTB —
METAJIJIOB U HEMETaJUIoB (rpadura U anmasza), CI0KHBIX BEILECTB (XJIOpHIA HATPHS), UCCIICJOBAHHE
3aBHCUMOCTH CKOPOCTH XUMHUECKOW PEaKIMK OT BO3JCHCTBUS PA3INYHBIX (PaKTOPOB, UCCIICAOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, IIpOLiECCa IUCCOLMALMU KUCIOT, LIEN0Yed U cosei
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEO MaTepUaoOB), IPOBEACHUE OINBITOB, UJUTFOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUe OCaj/iKa, BBIJICICHHUE ra3a, 00pa3oBaHue BObI),
OMBITOB, WJUIIOCTPUPYIOIIMX INPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUMil (TOpeHue,
peakuuu pasjoKEHUs, COEIMHEHHUs), PACIO3HABAHWE HEOPraHWYECKUX BELIECTB C IIOMOILBIO
KaueCTBEHHBIX pEaKLUil Ha HOHBI, PellICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4.

HemeTaiibl M MX coeJHHEHUSA

OOm1ast xapakTepucTHKa rajoreHoB. OcoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIICHU
okucnenus. CtpoeHne u (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOr€HOB. XUMHUYECKHUE
CBOIiCTBa Ha TmpuMepe XJiopa (B3aUMOJEHCTBHME C MeTalylaMH, HEMETaJUIaMH, IIeJIoYaMu).
Xnoposogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBa, MOJy4YeHHE, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOJA Ha OpraHu3M uesjoBeka. BakHeiiue XJIopuibl M UX HAXO0XKJICHUE B
IpUPOJIE.

O6mas xapaktepuctuka d1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHE CBONCTBAa MPOCTHIX BEIIECTB —
KHCJIOpOJia U Cepbl. AJUIOTPOIHbIE MOJU(PUKALUN KUCIOPOJa U cepbl. XMMHUECKHE CBOMCTBA CEPBHI.
CepoBonoponi, crpoeHue, Gu3nIecKrne u XuMUIecKknue cBoiMCcTBa. OKCHABI Cephl KaK MPEICTaBUTEIN
KUCIOTHBIX OKcHaoB. CepHas Kucinora, (U3MYECKHE M XHMHUYECKHE CBOiicTBa (oOlIue Kak
MPEJICTaBUTEN Kilacca KUCIOT W crenudpuyeckue). XUMUYECKUE PEaKlUu, JeKallhue B OCHOBE
IIPOMBIIIIEHHOTO croco0a Mojay4yeHus cepHoi kuciothbl. IIpumenenue cepHoil kucinotbl. Conu
CEpHOI KMCIIOTbI, KAUeCTBEHHAsl peakius Ha cyiabdar-nuoH. HaxoxaeHue cepel U €€ COeIUHEHUN B
npupoje. XUMHUYECKOe 3arpsi3HEHNE OKpYXKarollel Cpeibl COeTMHEHUSIMHU Ccepbl (KUCIOTHBIE TOKIH,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAILIECHUS.

OOmass xapakTepucTuka 3yeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclipocTpaHEHHE B IPUPOJIE, PU3NUECKHE U XUMUYECKUE
coiictBa. Kpyrosopor azora B mpupojge. AMMHAK, €ro (uU3M4YecKhe W XMUMHYECKHE CBOMCTBA,
nojy4yeHue U npumenenue. Coim aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHbI aMMOHUS. A30THas KHUCJIOTa, €€ IMOJIydeHUe, (U3NYECKUEe U
XUMHYECKHE cBoHcTBa (oOmMe Kak TMpeACTaBUTENsl Kjacca KHUCJIOT U CHEelH(pHYEcKHe).
Mcnonb30BaHue HUTPATOB M COJIEHl aMMOHHUSI B KaueCTBE MHMHEPAJIbHBIX yI0OpeHUH. XUMHUECKOe
3arpsI3HEHUE OKPYKAIOLIEH Cpellbl COENMHEHUSMU a30Ta (KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3yXa,
MoYBBI ¥ BOJ0EMOB). Docdop, amnorpornHsie Moaudukanuu Gocdopa, Guzndeckne U XUMHUIECKUE
cBorictBa. Oxcun docdopa (V) um dochopHas kuciora, Gusnueckue W XHMHUECKHE CBOWCTBA,
nony4enue. Mcnonbs3zoBanue ¢pochaToB B KauecTBE MUHEPATBHBIX YI00pEHUH.

OOmast xapaktepuctuka si1eMeHToB |VA-rpynmsl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUS. YTIEepo, alJIOTPONHbIE MOAU(DUKAINK, PacIpOCTPAHEHUE B
npupoje, puznyueckne W XUMHUYECKHE CBoWcTBa. AncopOums. KpyroBopor yriaepona B mpupoje.
Oxcuapl yriaepona, ux (usnueckue M XMMHUYECKHE CBOMCTBA, JEHCTBHE HA >KUBBIE OPTaHU3MBI,
NOJy4YeHHEe W TpPUMEHEHHE. DKOJOTMYeCKHue MpOOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIO0TE3a II00aIbHOTO MOTEIUIEHNs KJIMMaTa, TapHUKOBBIN 3P QeKT. YronpHas KUCI0Ta U €€ COJH,



ux ¢u3ndYeckue M XMMHUYECKHE CBOMCTBA, MOJIyueHHWE W MpHMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Mcronp30BaHre KapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUICHHOCTH U CEBCKOM
XO34HCTBE.

[lepBoHayasibHbIEe MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHSX yriepoja
(MeraH, 3TaH, STWUJICH, alETWJICH, 3TAaHOJI, TJHUIEPUH, YKCycHas Kuciota). [IpuponHbie HCTOUYHUKU
yIII€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HePTh), IPOAYKTH UX mepepaboTKu (OeH3MH), UX POJIb B
OBITY W TPOMBIILICHHOCTU. [loHSATHE O OMONOTMYECKHM Ba)KHBIX BEIIECTBAX: JKHMpax, OeiKax,
YyIJIEeBOJAaX — M HMX pOJIM B JKM3HHU 4YeloBeKa. MarepualbHOE €IMHCTBO OPraHMYECKUX H
HEOPraHWYECKUX COETUHECHUI.

Kpemuuii, ero Qusuueckue ¥ XUMHUYECKHE CBOWCTBA, IMOJy4YeHHE W IPHUMEHEHHE.
Coenunenus kpemHusi B npupone. O6mue npencrasinenust 00 okcuae kpemuus (1V) u kpemHueBoit
kucnore. CUITMKAThI, UX HCIOJIb30BaHHE B OBITY, B MIPOMBIIIJICHHOCTH. BaxkHeilne cTpouTenbHble
MaTepuaibl: KepaMmHKa, CTEKJOo, IIeMeHT, OeToH, xene300eToH. [Ipobnembr OGezomacHOro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OO0pa3I0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX pEaKUUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHHWE MPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpakaromue (U3NYECKHe M XUMHUYECKHE CBOMCTBA TaJOr€HOB M WX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME C O00pa3liaMH XJIOpUIOB (TaJOreHUI0B),
O3HAKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COeOUHEHUSMHU (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATepHaNoB),  HaOmOJIeHuWe  mporecca  oOyriauBaHUS — caxapa oA JCHCTBHEM
KOHUEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3yYE€HHE XHMHUYECKHUX CBOWMCTB pa30aBIEHHON CepHOM
KHCJIOTHI, TPOBEICHUE KAYECTBEHHOH peakuuu Ha Cylnb(parT-uoH M HAONIOJEHHE INpHU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMH a3oTa, ¢ocdopa U UX COCTUHEHHI
(BO3MOXKHO HCIIOJIb30BaHUE BUJEOMAaTepHaoB), oOpa3laMu a30THBIX M (PochOpHBIX ynoOpeHui,
[oJIyuyeHue, cooupaHue, paco3HaBaHUE U U3yUYEHUE CBOWCTB aMMHaKa, MPOBEJACHNE KaueCTBEHHbBIX
peakuuii Ha MOH aMMOHUS U (pochaT-uOH U U3yyeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BaHHWE BUIEOMATEPHAJIOB),
U3ydeHHe Mojeel KpUCTAJUIMYECKHX pPelETOK anMasa, rpaduta, (QynnepeHa, 03HAKOMIICHHE C
IPOLECCOM  aJCOpOLUU pPAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
IPOTUBOra3a, MOJy4yeHHe, coOupaHHe, PAClIO3HABaHUWE M H3Y4YEHHE CBOMCTB YIJIEKHUCIIOrO rasa,
NPOBE/ICHUE KAueCTBEHHBIX peaklil Ha KapOOHAT M CHJIMKAT-MOHBl M H3Y4YE€HHE NPHU3HAKOB HUX
IIPOTEKaHUs, O3HAKOMJICHHME C TPOAYKIMEH CHJIMKATHOM  IPOMBILUIEHHOCTH, PpELICHHE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeilne HeMeTaibl ¥ X COSTUHEHUS.

Metabl M UX COeIMHEHUS

OOm1ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIOKEHUS B
Ilepuoguueckoit cucreme xumuyeckux osneMeHtoB JI. M. MenneneeBa M CTpOEHUS aTOMOB.
CrpoeHue wMmetauioB. MeTtauiyeckass CBSI3b M MeETaJUIMYeCcKash KpHUCTAJUIMYEcKas peuéTka.
DJIEKTPOXUMUYECKUI P HAPSKEHU MeTauioB. OU3ndecKkue U XMMAYECKUE CBOMCTBA METAJIIOB.
O6ume cnocoObl moiy4yeHHs MeTauioB. IIoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CHOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX MIPHUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH.

[Ilenounbie MeTaibl: osoxkenue B [lepronnueckoit cucteMe XuMudeckux 3neMenToB [, W.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXACHHUE B Ipupoae. PU3NUECKUE U XMMUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHS U Kamus. [IpuMeHeHue ImeaouHbIX
METaIJI0B B UX COCTUHEHUH.



[[lenouyHO3eMeNbHBIE METAIUIBI MAarHUA W KaJblMi: moJjioxkeHue B llepuoamyeckoil cucreme
xumuueckux a3nemeHtoB JI. WM. MeHnneneeBa, CTpoeHHE WX aTOMOB, HAaxOXIEHUE B MPHUPOJE.
duznyecknue 1 XUMUIECKUE CBOMCTBA MarHus M Kaiublus. Baxknenmme coefMHeHUs KabIus (OKCHI,
TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMunauii: mnonoxxkenue B Ilepuonuueckoit cucreme xumuyeckux »snemeHto . .
MeneneeBa, CTpoCHHE aToma, HaxoXJeHue B mpupoge. Puznueckue M XUMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]Ia AITFOMIHHSL.

Keneszo: nonoxenue B [lepuoandeckoit cucreme xumudeckux snemeHToB J1. 1. Menneneena,
CTPOEHHUE aToMa, HaxoXKIeHue B mpupoje. Ousnyueckue U XUMUYECKUE CBOMCTBA kene3a. OKCUIBbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MoOTyUYEHUE.

Xumuueckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00paslaMy METAJJIOB M CIUIABOB, MX (DM3UYECKUMH CBOWCTBAMH, H3YUYCHHE
PE3YIBTATOB KOPPO3HH METAJIOB (BO3MOXKHO HMCIIOJIB30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICUCTBUS OKCHJIa KAJIBIUS U HATPUS C BOJOM (BO3MOKHO MCIIOIb30BaHHUE BUIEOMATEPUATIOB),
MCCJIC/IOBAHNE CBOWMCTB >KECTKOM BOJIBI, TpOIIECCAa TOPEHHUS Kejle3a B KHUCIOpoae (BO3MOMKHO
HCITOJIb30BAaHNUE BHJICOMATEPUAIOB), IMPU3HAKOB IPOTEKAHWs KA4YeCTBECHHBIX PEaKIMA Ha WOHBI:
MarHus, KaJblius, alFOMUHUS, ITuHKa, sxene3a (1) u xxenesa (111), meau (1), HabmroneHne U onMcaHue
MIPOIIECCOB OKpAIIMBaHUs TUIAMEHH MOHAMHU HATpHUA, Kajdus U KaJdblus (BO3MOXKHO HCIIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), UCCJEAOBaHUE aM(OTEPHBIX CBOMCTB THUAPOKCHAA ATIOMUHUS W THAPOKCH]IA
LIUHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHel e MeTauibl U UX COSIUHECHUS».

X¥MHUS U OKpYKAKLIas cpeaa

BemectBa m marepuasipl B MOBCEIHEBHOM >KM3HU 4eloOBeKa. be3omacHoe HCMOIb30BaHUE
BEIICCTB U XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYIECKUX 0’KOTaX M OTPABIICHUSX.

XUMUYeCcKOe 3arpsi3HEHUE OKpYyKarolled cpeibl (IpeaenbHas TOMyCTHMas KOHIICHTPAIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B pelieHur 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEpUAIbI).

Mescnpeomemnmnuie ceasu

Peanuzamus MeXNnpeaIMETHBIX CBsS3€d NpH WM3YyYEHUU XUMHHM B 9 Kiacce OCYIECTBISAETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHUH, TaK W TOHSATUH, SBIISIOIINXCS
CHUCTEMHBIMU JJISI OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAy4YHBIA (akT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CUHTE3, KJIacCU(PUKaIUs, TePUOIUYHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHUSI, MATEPHAIIHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIUJ, H3OTOIIHI,
PaANOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKUI 3aps]l, MPOBOAHUKH, MTOTYIPOBOAHUKHU, TUAIEKTPUKH,
(bOTORIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pacTBOD,
PacTBOPUMOCTbD, KPUCTAIUIMYECKAS PEIIETKA, CIIIaBbl, (PU3UYECKHE BETUYHHBI, €IMHUIIBI U3MEPEHUS,
KOCMHUYECKOEe MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEpAIbHBIE YAOOpPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE UCKOMAaEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XO0J€¢ OOy4YeHUS XMMHH B €IMHCTBE y4yeOHOW M BOCHHUTATEIHHOWU NEATEIBHOCTH B
COOTBETCTBUHU C TPAJAULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TPHHATHIMA B OOIIECTBE NpPaBWIAMH M HOPMaMH MOBEJCHHUA U CIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHS U COLIMAU3ALUN 00YyYaIOIUXCSL.

JIM4HOCTHBIE PpE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U paCIIUPEHUE ONBITA JAESITEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH!

1) naTPpHOTHYECKOTO BOCIIUTAHMUSI:

LIEHHOCTHOTO OTHOULIEHUS! K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY
HACJIC[INIO, TIOHMMAHUS 3HAYCHUS XHUMHYECKOW HAyKH B IKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BJIAJETh JOCTOBEPHONH WH(OpMAIMEH O TEPEeNOBBIX TOCTI)KEHUSX M OTKPBITHAX
MHUPOBOH M OTEYECTBEHHOI XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U
00I111eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHUBE, KOMMYHHUKAaTUBHOU KOMIIETEHTHOCTHU B 0O0IIIECTBEHHO MOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM W APYTUX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOW COBMECTHOH NESATETbHOCTH IPH BBHIMOJHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3ajad,
BBIMIOJTHEHUM XMMMUYECKHUX OSKCIIEPUMEHTOB, CO3[JaHUU YYE€OHBIX IPOEKTOB, CTPEMIJICHHUS K
B3aMMOINOHMMAHHUIO W B3aUMOIIOMOIIM B TMpOLECCe ATOW Yy4eOHOH IesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYNKUA CBOMX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI TIOCJIEICTBUIA MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE NIPEICTABICHUS O BEUIECTBE U XUMUYECKOM pPEaKLINU, COOTBETCTBYIOINE
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKHM W COCTaBISAIOIIME OCHOBY JUIsl TIOHMMAaHUS CYIIHOCTH
HAayYyHOW KapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI,
B3aUMOCBS351X YEJIOBEKA C IPUPOJHOM CPEIOil, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIPaBJIEHHBIE Ha IIOJIY4YEHHE HOBBIX 3HAHUM 10 XUMUH,
HEOOXoAuMBble sl  OOBSICHEHUS HaONIOJaeMbIX IPOLECCOB M  SIBICHUH, IO3HABaTEIbHOM,
MH(OPMALIMOHHON U YHUTATENIbCKON KYJIbTYPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOATEIbHOW pabOThI C
y4e€OHBIMU TEKCTaMM, CIIPAaBOYHON JHUTEpaTypod, JOCTYHMHBIMH TEXHUYECKMMH CpPEICTBaAMH
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYyYeHHIO M IO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOH M HCCIIEAOBATENBLCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YEeHHUs B lajbHeHeM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3/0pOBBIH 00pa3 >KU3HM, OCO3HAHUE TIOCIHEACTBUH M HENPUSATHE BPEIHBIX IPHUBBIYEK
(ymoTpeOneHuss alKoroJyisi, HApPKOTHKOB, KYypeHHUs), HEOOXOJUMOCTH COOJIIOJCHHS TPaBUI
0€30MacHOCTH NP 00pALIEHUH ¢ XUMHUYECKUMH BELIECTBAMU B OBITY U pealbHOM KU3HHU;

5) TpyA0BOr0 BOCIUTAHUS



HMHTEpEC K MPAKTUYECKOMY H3y4eHHIO NMpodeccuil U TpyAa pa3IM4HOIrO poja, YBaXKEHUE K
TPYLy U pe3ysbTaraMm TPYAOBOU NEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX
3HaHUH IO XMMHH, OCO3HAHHBIN BHIOOP MHAWBUAYAILHOW TPACKTOPUHU MPOAOIDKEHHSI 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XUMHH, OOILECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH, yCHemHol MpodecCuOHAIbHON AEATEIbHOCTH M Pa3BUTHsI HEOOXOAMMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPOPECCHOHATBHOI cpere;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU L[€1ecO00pa3HOe OTHOIIEHUE K NMPUPOJE KaK MCTOYHHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyILIECTBOBAaHUS, MOHMMAaHUE IIEHHOCTU 3JI0pOBOr0 M 0e30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (PU3MUYECKOMY U IICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE
IICHHOCTH COOJIO/IeHHs IMpaBUil O€30MacHOr0 IMOBEACHUS IpPU paboTe C BEIIECTBAMM, A TAKXKe B
CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, [10JIydyaeMble MPU U3YYCHUM XUMMH, AJS PElIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOLEH PUPOIHON CPEAOH, U1 MOBBILICHNUS YPOBHS 3KOJIOIMYECKOU KYJIBTYPBI,
OCO3HAHHUA IJIO0AJBHOIO XapakTepa AKOJIOTMYECKUX MPOOJIEM M MyTeH UX PELICHHs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTHYECKOIO MBIIUIEHUS, YMEHHsI PYKOBOJACTBOBAaTLCS UM B II03HABATENIBHOM,
KOMMYHHMKAaTUBHOW U COLIUAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLICISAIOT 3HAYMMBIE IS (HOPMUPOBAHUS
MHUPOBO33pEHUS] OOIlEHAYUYHbIE IMOHATHS (3aKOH, TEOpHUs, NPHUHIMII, TUIOTE3a, (aKT, cHCTeMa,
Ipolecc, KCHEPUMEHT M JpYroe.), KOTOpble HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeMeTax W TO3BOJIAIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (POPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW Hay4yHOH KapTMHE MHUpPA, W YHHUBEpCajbHble YyueOHble JeHCTBUA (II03HABATEIIbHBIC,
KOMMYHHUKATHBHbIE, pEryJIsiTUBHBIE), KOTOpble o0bOecnednBaroT (HOpMUpPOBAaHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM! €ATEIIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe el CTBUSA

ba3oBble Jlornueckue AeicCTBHsA:

YMEHUS UCIIOIB30BATh NIPUEMBI JIOTHUECKOT'O MBIIIICHUS IIPU OCBOCHUH 3HAHUN: PACKPbIBATH
CMBICI XUMHUYECKHX MOHATUH (BBLIEIATh UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh B3aUMOCBS3b C
JPYTMMH TOHSTHUSIMM), MCIIOJNb30BaTh MOHATHS JUIsl OOBSCHEHHS OTIENbHBIX (DaKTOB M SIBICHUH,
BbIOMpaTh OCHOBAHMS M KPUTEPUU Uil KIACCU(UKALMKM XMUMHUYECKHUX BEIIECTB UM XMMHYECKUX
peakuuii, ycTaHaBJIMBaTh MPUYUHHO-CIIEJACTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3YyYCHMs, CTPOUTbH
JOTMYECKUE PACCYKACHUS (MHAYKTHUBHBIC, IEIYKTHBHbBIE, IO AaHAJOTHM), [JeJaTh BBIBOJABI U
3aKJIIOUCHUS,

YMEHHE MNPUMEHSTh B MpPOLECCe IMO3HAHUS MOHATUS (MPEAMETHBIE U METANpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, MCIIOJIb3yeMble B XHMMHH, IPeoOpa3oBbIBATh LIMPOKO
IOpUMEHSIeMble B XHMHUHU MOJIENbHbIE NPEACTABICHUS — XMMHUYECKUH 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUYecKasi popMyJia U ypaBHEHUE XUMHUECKON PEaKIMK — MPU PEeIIeHNH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJENIBHBIX INPEACTABICHUN BBIABISATH U XapAKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3y4aeMbIX 0OBEKTOB — XMMUYECKHX BEIIECTB U XUMUYECKUX PEAKLUH, BBISBIATH 0OIIHeE
3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3M U IPOTUBOPEYUS B H3y4aeMBIX IIpolLieccax H
SABJICHUSX.

Ba3oBble uccienoBarebckue AeiCTBUA:

YMEHHUE UCIIOIb30BaTh ITOCTABICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA ITO3HAHMUS, A TAKKE
B KauyecTBE OCHOBBI JJIs1 ()OPMHUPOBAHMS TUIOTE3Bl 1O MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMbIX

CYKJICHUH;



MpUOOpEeTEeHUEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd U TPOBEACHUIO YUECHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJOM IIPOIECcCca, CAMOCTOSITENFHO MPOTHO3HPOBATH €T0
pe3yibTar, (opMynupoBaTh O00OOIIEHHS M BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeIaHHOM padoTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO pa3IMYHBIX BHIOB U
dopM mpencTaBieHHs, MOTYyYaeMyK0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs JUTEparypa
XUMHYECKOTO COJIepKaHMsl, CIPaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KPUTUYECKU OIICHUBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPHUMEHATh Pa3IMYHbIE METOABI U 3aIPOCHI MPHU MOUCKE U O0TOOpEe MHPOPMALUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIS BBITIOJHEHUS Y4EOHBIX M IO3HABATEIbHBIX 3a/1a
onpeAeNéHHOr0 THUIA, IPUOOpPETEeHHE OIbITa B O0JIACTH UCIHOJIb30BaHUS HHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH, OBIAJCHHUE KyJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BRIOUPATh ONTUMAIIBHYIO (hOpMY IpecTaBIeHIs HH(DOpMaIH
U WUTIOCTPUPOBATh PEUIaeMbIe 33/1a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, APYTUMH (HopMamMu
rpaduKu U UX KOMOUHAIUSIMH,

YMEHHME WHCIIONIb30BaTh M AaHAIU3UPOBATh B Tpolecce Y4eOHOM M UCCleoBaTeIbCKOM
JEeSTENIbHOCTH MH(OPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJICKOIO X0341iCTBa U TPaHCIOPTa Ha
COCTOSIHUE OKpY’Karollel IPpUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaAJIbHbIC Y4eOHbIC 1eliCTBUA:

yYMEHHUS 337aBaTh BOMPOCHI (B X0/ Auanora u (Win) JUCKYCCUU) IO CYIIECTBY 00CYX1aeMOit
TeMbI, (POPMYIMPOBATH CBOU IPEJIOKEHHUSI OTHOCUTEIBHO BHIIOJIHEHMSI IPEIJIOKEHHOM 3a/1au;

YMEHHUSI [IPEICTABIATh MOIYUEHHbIE PE3YJIbTAaThl I03HABATEILHOMN JIEATEIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO PE3YIbTaTOB BBHIIIOJHEHUS! XUMHUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIAOOpaTOpHOU pabOThl MO MCCIEIOBAHUIO CBONCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

YMEHHSI y4eOHOrOo COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOH MO3HABaTEJbHON U
UCCIIEI0BATEIbCKON AEATENbHOCTH MPU PEIIEHUH BO3HUKAIOUIMX MPoOJiIeM Ha OCHOBE y4éTa OOIIuX
MHTEPECOB M COIIACOBaHMS MO3UIMH (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE ILTYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEWCTBUM, ONpeAeNeHue KPUTEPUEB MO OI[EHKE KayecTBa BBITOJIHEHHOM
paboTHl U ApyTHE).

PeryasiTuBHbIe yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIBHO ONPENENATh LENIN AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTENBbHOCTh, BEIOMpaTh Haubosee
s exTuBHBIE CITOCOOBI pelieHrs YYeOHBIX M MO3HABATEIbHBIX 3a/a4, CAMOCTOSTEIIBHO COCTABISATh
WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aNrOPUTM JEUCTBUI MpPHU BBITOJIHEHUHM 33JaHUI C y4€TOM
NOJYy4YEeHUsT HOBBIX 3HaHMM 00 u3yyaeMbIX OOBEKTaX — BELIECTBAX M pEAKLHUAX, OLICHUBATh
COOTBETCTBHUE IMOJIYYEHHOI'O pe3yibTaTa 3asBJIEHHON eJIM, YMEHUE UCIIONIb30BaTh U aHAJM3UPOBATh
KOHTEKCTBI, IpeJlaraeMble B yCIIOBUH 3a1aHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPE3YJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO  COJAEpKaHUS,
YCTAaHOBJICHHOTO  JaHHOW  deaepanbHONM  pabouelt  mporpamMMoil, BBIICISAIOT: OCBOCHHBIC
o0y4arouMucsl HaydHble 3HaAHUS,, YMEHHSI U CIOcOObI AeHCTBUi, creruudeckue Ui MpeIMeTHOM
obOmactn «XuUMHS», BUABI JEATEIBHOCTH IO MOJYYEHHIO HOBOIO 3HAHHUS, €r0 HHTEpIpeTaluH,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX yUEOHBIX U HOBBIX CUTYaIHsX.



K koHny oOyuenus B 8 kJjacce IpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHATHUN: aTOM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAA),
BAJIEHTHOCTb, OTHOCHUTEJbHAs aTOMHAs U MOJIEKYJIsSIpHas Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBasi 10l XUMHUECKOTO 3JIEMEHTA B COCMHEHUH, MOJISIPHBIM 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKHCIIEHUS, XUMHUUYECKasl PEaKIys,
KJaccu(uKalus peakuui: peaklUM COEAMHEHMs, peakLUM Ppa3JIokKEeHMs, PEeaKIUM 3aMeLICHMS,
peakuuu oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEaKLUH, TEeMJIoBOH 3(PQeKT peakuuu, sIpo aToma,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOWTallb, paAMyC aToOMa, XMMHUYECKas CBS3b, MOJSpHAS H
HENoJIsIpHasl KOBAJIECHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, pacTBOp, MaccoBas J0Jid
BEIlIEeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

. WIITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX IOHATUH W HPUMEHSTbh 3TH
HOHSITHS IIPH OITMCAHUM BELLECTB U UX IPEBPAIIECHUN;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ul COCTaBJI€HHS (OpMYsn BELIECTB U
YPaBHEHMH XMMUYECKUX pEaKIHii;

. OIpeNieNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHS 3JIEMEHTOB B OHMHApHBIX COEIUWHEHUSX, MPUHAIJIEKHOCTh BEILECTB K ONPEACIEHHOMY
KJIaccy coeAuHeHud 1o ¢dopmysaM, BHJ XUMHUYECKON CBsi3M (KOBaJieHTHAas W WOHHAasA) B
HEOPraHUYECKUX COEUHEHUSX;

. packpeiBath cMbica Ilepuoanyeckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTPUPOBATH
[OHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX IIOJIOKEHUS B
[lepuoanueckoil cuctemMe, 3aKOHOB COXPAHEHMsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsl, 3aKOHa ABOTaJpo;

. ONHKCBHIBATh U XapakTepuszoBaTh TabnuuHyro ¢(opmy Ileproguueckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3juyaTh MOHATHUS «rjaBHas noAarpynmna (A-rpynma)» U «mnoOouHas
noarpynna (b-rpynna)», Masible U GOJIbIINE EPUOJIBI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS
B Tabmuue «llepmoguueckas cucrtema XxuMudeckux snemeHToB Jl. M. MenzaeneeBa» ¢ 4nCIOBBIMU
XapaKTEepUCTUKAMH CTPOEHHUSI aTOMOB XMMUYECKHUX 3JEMEHTOB (COCTaB U 3apd[ sjipa, o0liee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

. KJIACCU(UIIMPOBATh XUMHUUECKHE AJIEMEHThI, HEOPraHNYECKHE BELIECTBA, XMMUUYECKUE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIMX B PEAKIIMU BEIECTB, [0 TEINIOBOMY 3P HEKTY);
. XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX

KJIACCOB, TOJATBEpXkJasi ONHMCAHUE IPUMEpPAMU MOJEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKIUM;

. MMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MOJXHOCTHU IMTPOTCKAHUA XUMHYCCKUX HpeBpaH.[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;
. BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIIECCTB, MAaCCOBYIO

JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyle COeIMHEHHUs, MacCOBYIO JOJIO BELIeCTBa B pacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

. IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON JEATENIBHOCTH — aHAU3 U CHHTE3,
CpaBHEHME, 0000IlIeHNe, CUCTEMATU3AINIO, KIACCU(UKALIMIO, BBISBICHHUE MPUYNHHO-CIEICTBEHHBIX
CBsI3€M — JUIsl U3y4eHUs! CBOMCTB BEIIECTB M XUMUYECKUX pEaKlUi, eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HaOJII0IeHUE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH);

. ClleZIoBaTh MpaBWJIaM TII0JIb30BAaHUS XUMHUYECKOW TMOCYIOoM U  J1abOpaTOpHBIM
00opy/I0BaHUEM, a TaK)Ke MpaBUIaM OOpaleHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMU IO



BBINOJIHEHUIO JTA0OPAaTOPHBIX XMMHUYECKUX OIBITOB I10 IOJIYYEHHIO U COOMPaHMIO Ia3000pa3HbIX
BEIIECTB (BOJIOPOJAa U KUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeNesIEHHOW MacCOBOHM Jojei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBAaTh U MPOBOJAUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacrio3HaBaHMUIO PACTBOPOB ILEJI0YEH U KUCIOT C MOMOLIbI0 UHAUKATOPOB (JIAKMYcC, (peHo(TaenH,
METHUJIOPAHXK U JPYTHE).

K koumy oOyuyenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl HAa 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IHOHATHHA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHHOH, IIPOCTOE€ BEIECTBO, CJIOKHOE BEIECTBO, BAJCHTHOCTD,
JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAasl peaKLMsl, XUMUYECKas CBS3b, TEIIOBOU
3ppeKT peakumu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, OJICKTPOIUTHI, HEIJICKTPOIUTHI,
NIEKTPOJIUTHYECKAs JUCCOLMAlMs, peakluy HMOHHOIO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecHe, 0OpaTHMble M HEOOpaTHMbIE PEAKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCITUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE, AIOTPONUs, aM(OTEPHOCTD,
XUMHYECKas CBA3b (KOBAJICHTHAs, UOHHAs, METAJLIMYECKasl), KpUCTANIMYECKasi pemérka, KOppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM PEAaKLMH, MPEENIbHO JomycTumas koHueHnTpauusa 11K
BELICCTBA;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUA M IPUMEHATH 3TU
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

. UCMOJIb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBlIieHUs (OpMyJd BEIIECTB U
YPaBHEHUH XUMHUYECKUX PEaKLIUN;

. ONpEAENATh BAJIEHTHOCTb M CTENEHb OKUCICHMS XUMHUYECKUX DJEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAcCy
coeMHEeHUN 1o (opMmyiaaMm, BHJ XHMHUYECKOH CBs3U (KOBaJE€HTHas, MOHHAs, METaUIMYecKas) B
HEOPraHMYECKUX COEIMHEHMSX, 3aps] MOHA [0 XUMHUYECKOW (Gopmylie, XapakTep Cpeibl B BOIAHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUH, TUIl KPUCTAJUINYECKOMN PeIETKY KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona J[. . MeHneneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHHE: OIHUCHIBaTh W XapakTepu3oBaTh TaOnuuHyto (opmy Ilepuonnyeckoit cucteMsl
XMMHUYECKHX DSJIEMEHTOB: pas3nyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynma)» U «mmoOouHas
noarpynna (b-rpynna)», Manbsle U 00JbIIME TEPUOJIBI, COOTHOCUTH 0003HAUEHUS, KOTOPBhIE UMEIOTCS
B IEPUOJMYECKON Tabiulle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB U 3aps] Apa, 0OlIee YHUCIIO ITEKTPOHOB U paclpesielieHue UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEAMHEHHH B
npejienax MaJbIX MEPUOJI0B U IVIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

. KJIAaCCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUUECKHE
peakuuu (IO YUCIy M COCTaBYy YYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHHUIO CTENEHEN OKHCICHUSI XUMUYECKUX YJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) 0OIIME U CHENU(PUUYECKHEe XMMHUYECKHE CBOWCTBa
MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPXKJas ONMUCAHHE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPAaBHEHHUS JIEKTPOIUTHUECKON AUCCOLUAIMM KUCIIOT, EN0YEN U COJIeH,
MOJIHBIE W COKpalI€HHbIE YpaBHEHMsS peakuuid MOHHOro OOMEHa, YpaBHEHHs peakuui,
MOJTBEPKIAIOLIUX CYIIECTBOBaHHE F€HETUUECKOM CBS3U MEX/y BEILIECTBAMU PA3JIIMYHBIX KIaCCOB;

. pacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;



. IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHbIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMmyne COeIMHEHHUs,, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBONTH PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOH peakIni;

. coONoaTh TpaBWJIa TOJIB30BAHHMS XHMMHUYECKOM TOCynod u  1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUiIa OOPALICHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMH IO
BBINIOJTHEHUIO J1a0OPATOPHBIX XMMHUYECKUX OIBITOB IO TOIYYCHHIO M COOMPAHHUIO Tra3000pa3HBIX
BEILIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a);

. POBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTaB PAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM NYTEM XJOpHI-, OpoMua-, MoauA-, KapOoHaT-, ¢docdar-, cummkar-,
cynbhaT-, THAPOKCHU/I-NOHBI, KATHOHBI aMMOHHS ¥ HOHBI U3yYEHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B
BOJHBIX PACTBOpaX HEOPraHUYECKHUX BEIECTB;

. IPUMEHATh OCHOBHBIE ONEpAIlMd MBICIUTEIBHONW JEATEIIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHE, O00OOIIEHHe, CHCTEMAaTHU3allli0, BBIIBICHHWE NPHUYMHHO-CICACTBEHHBIX CBS3€U — IS
U3y4YCHUSI CBOMCTB BEUIECTB M XMMHYECKHX PEAaKIWH, €CTECTBEHHO-HAYYHBIE METOJbI IMO3HAHUS —
HaOJII0IeHne, N3MEPEHNE, MOJICITUPOBAaHNE, SKCIIEPUMEHT (PEaIbHBINA M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Wroro no pazueny 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmnorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C 1 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHON 1 1 bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BELECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnnorexa [IOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmynna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTrHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moinb. Mousipaast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KkoaudecTBa, MacChl BEIIECTBA IO bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUHA
20 KonTponbnas padora Nel no teme «Bemiecta bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa [TOK
poA P - ' https://m.edsoo.ru/ff0d448e
O3o0H
22 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 A1200paTOPHH H POMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
24 IMOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH bubmmnorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0CcOoOBI iro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoaa bubmmorexa [TOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE ero CBOMCTBY
97 Bomopon — aneMeHT u mpocToe BemecTBo. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 M S .3 A
O/VIPHEI OOBEM TA30B. SAKOH ABOTANpO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMYSCTBA BEIISCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o ero M3BeCTHOMY KOJIUYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHuil. [loHaTHe 00 MHAMKATOPAX httos://m.edsoo.ru/fod59e2
Bopna kak pactBoputens. HacbieHHbie U
37 He}?acm epHHme paCTBO Bl Mat:IiOBaﬂ oISt bubmmorexa [JOK
B PacTBOPEL. A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACIEHHON bubmmorexa [JOK
p . N p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBA
39 KontponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOICTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIaccu(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
t i https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecxnx JJIEMEHTOB 1(?[0H;1Tne 0 Tpymmax bubmmorexa [OK
' 20 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMMUYeCKux anemMeHToB /1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpyMIIBL, HO, TTBI bubmmorexa LIOK
P > TPYITIEL THOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnuotexa [JOK
N3otomsl https://m.edsoo.ru/00ada342
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTuka XMMUYECKOT0 3JIEMEHTA T10 bubnmoreka [JOK
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ero nosioxenuto B [leproguyeckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

> PasBITH Haykd H‘,Hp aVKTHKH' A1 1 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubnnoreka [HOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBasnieHTHAS 11OIIpHAs XUMUYECKAs CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHasa HenmonsgpHasa XUMHUYECKasl CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen oxkucnenus 1 https://m.edsoo.ru/00adae28
63 OKUCIINTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakdl https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
. bubnuotexa [JOK
66 O000111eHIE U CUCTEMATH3ALUS 3HAHUIA 1 https://m.edsoo.ru/00adb33c
. bubnuotexa [JOK
67 O0001IeHNE U CUCTEMATU3AMs 3HAHUN 1 https://m.edsoo.ru/00ad9ch?2
. bu6mmorexa [IOK
68 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XMMH4YecKux anemeHToB [I. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
6 Krnaccudukanys XuMHUECKUX peakluii Mo 1 bu6muoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu.
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.
3 @dakTOophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIIUit bubmmorexa [JOK

P beakh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE IIPEIACTaBICHUI 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMUYECKUE CBOKMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmorexa [IOK
ez P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
14 [lonsaTHe o TUAPONIH3E COICH bubmorexa OK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 006006 i
ODHICHUE I CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DJIEKTPOJIUTHYESCKAS TUCCOLMAIIHS bubmorexa HOK

P g 1A https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapaKTeprUCTHUKA TaJOTEHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IIOJIYYCHUE bubmorexa [JOK

’ i ’ https://m.edso0.ru/00ade104
MIPUMCHCHHE
20 ITpakTuyeckas padora Ne 2 o Teme bubnuorexa [IOK

«IlomydeHue CONSTHON KUCIOTHI, U3y4ECHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHeII)-II/Iﬁ B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802

o5 Oxcupsl cepol. CepHas KHCIOTa, (U3HYECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTrUKa 3J1IeMEeHTOB V A-

28 rPyINObL. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmorexa LIOK

PYHIEL » pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.edso00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.eds00.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
docdop. Oxeun pocdopa (V) u dpochopuas
33 KHCJIOTa, PU3HYECKUE M XUMHUCCKHE bubmorexa LOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaIbHBIX yI0OpEHU. 3arps3HeHHE bubmmorexa [JOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
35 .
(hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 VYronpHas KUCIIOTa U €€ COo
rOTbHA IHeIoTa | HH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tony4yeHne yriieKucIIoro ra3a bubmmorexa [IOK
yi yr j \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
bubnunorexa LIOK
40 K i
PEMITHIL I €10 cosamient https://m.edsoo.ru/00ae080a
41 [Tpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC

https://m.edso0.ru/00ae0bf2
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«Baxuelnne HeMeTaJUIbI U UX COCIUHEHUS

KontponbHas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbI U UX COCIUHEHUS https://m.edsoo.ru/00ae0el18
OO6m1ast xapakTepruCcTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUIMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA METAIIIOB
XUMHYECKHE CBOHCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIIOB
OO0mmue criocoOb! MOTYYSHHUS METALIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHYECKUX PEaKIUi, €U OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB brbmmorexa LIOK

https://m.edso0.ru/00ae1278
bubmmoteka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U KaTus bubmorexa LOK

https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6muoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre 1 cucTeMaTHu3aIs 3HaHUA

N N bubmuorexa [{OK
52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae 1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8

bu6nmmoreka [IOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBAa OKCHJIA U bubnuoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcunpl, TuIpoKcH bl U conu xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue
59 9KCIIEPUMEHTAIbHBIX 3a7a4 110 TEME bubmorexa [JOK
P . A https://m.edsoo.ru/00ae3de8
«BakHeiiime MeTalIbl M UX COCIUHCHHUSI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIUi, eCIIi OJUH W3 PEarcHTOB JaH B
60 11?136I>ITK6 UJIU COMIE )KI/ITII'I HMECH bubmorexa [JOK
sep . P ) https://m.eds00.ru/00ae1750
BrrunciieHuss MacCoBO# J0JIH BBIX0/1a
MIPOIYKTA PEaKIuu
61 O06o001IeHre U cUCTeMaTH3allns 3HAHUI
62 KonTponbnas padora Ne4 o teme
«BaxHeime MeTaIbl M UX COCIUHCHHUSI
BemectBa 1 Matepuainbl B TOBCETHEBHOM bubnunorexa LIOK
63
JKM3HU YE€I0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
npo0em https://m.eds00.ru/00ae4270
66 O06001IeHrEe ¥ cucTeEMaTH3alus 3HAHUH but6mmoreka [IOK
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67

68

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI

68

https://m.edsoo.ru/00ae0d0a

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

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA3OBATEJIBHOT'O ITPOLLECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYUEHHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akimoneproe obiiectBo «M31areascTBo
«IIpocsemienne»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01miecTBo «M31arenbcTBo
«IIpocsemienne»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

I'opkoBenko M.IO. [Toypounsie pa3zpadotku o xumun. 9 kinacc. K yaueonuky O.C.I"abpuensna, A.C.
I'yzes, I'.E. Pynsutuca, Bako, 2018r

I'opxoBenko M.IO. IToypounbie pa3paboTKu 110 XUMHH. Y HUBEpCalIbHOE u3anue. 9 kiacc. Bako,
2018r

boposckux T.A. Tectsl o xumuu. K yueonuky I'.E.Pym3utuca, ®.I'. ®enpamana «Xumus. 8§ Ki1accy.
boposckux T.A. Tectsl o xumun. K yuebnuky I'.E.Pyn3utuca, ®.I'. ®enpamana «Xumus. 9
Kkiacc».Mro, "Ox3amen", 2014r.

boposckux T.A. Pabouas terpanp no xumuu. K yueonuky I'.E.Pyn3uruca, ®.I'. ®enpamana «Xumus.
8 Kiacey.

boposckux T.A. Pabouas terpaap no xumuu. K yueonuky I'.E.Pynzuruca, ®.I'. ®enpamana «Xumus.
9 knacey.

Ps6oB M.A.COopHUK 3a/1a4, yripakHeHHH 1 TecToB 1o xumuu. K yueonuky I'.E.Pym3uruca, ®@.I.
Denpamana «Xumud. 9 kiacey.

Ps6oB M.A.COopHUK 33124, yripaskHeHHH 1 TecToB 1o xumun. K yae6nuky I'.E.Pyn3utnca, @.I.
Denpamana «XuMud. 8 Kj1acey.

Tpoeryoosa H.I1. KoHTponsHO-U3MepUTEIIbHBIE MaTepralibl. Xumus. 8 kinacc. M., "BAKO", 2018r
Tpoerybosa H.I1. KouTponsHo-u3MepuTenbubie Matepualsl. Xumus. 9 kinace. M., "BAKO", 2018r

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnmoreka L{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEannas xomiekiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru dexepanbHblii IEHTP HHGOPMALTMOHHO-00pa3oBaTenbHbBIX pecypcoB (PLIMOP)
http://college.ru/himiya/ OTkpsITBIi KOLIEIK: XUMUS

http://www.chemnet.ru TTopran ¢pyHIaMEHTATBHOTO XUMHYECKOTO 00pa3oBaHus Poccun
http://him.1september.ru Bee mist yaurtens Xumun

http://school-sector.relarn.ru/nsm/ Xummust it BceX: HIUTIOCTPHUPOBAHHBIE MaTEPUAIIBI TIO OOIICH,
OpraHUYeCKOH U HEOPraHMIECKONH XHUMHUH

http://chemistry.narod.ru Mup xumun

http://him-school.ru Bupryansnas Xumuueckas llkona
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