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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHWKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUsS
COCTaBlicHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHO pabouel MpPOrpaMMBI
BOCIIUTAHUS U C YUYETOM KOHIIENIIUU MPENoiaBaHus y4eOHOTro mpeaMeTa « X UMUS»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O LENsAX, OOIIeld CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOYyYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamerTa, yCTaHaBIUBAET 00s3aTeNbHOE MPEeIMETHOE coJiep>KaHue,
npeAycMaTpUBaeT paclpeleleHue €ro Mo KiaccaM W CTPYKTypHpPOBaHHUE IIO
pazielnaM M TeMaM NporpaMMbl IO XHUMHH, ONPEAEISET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep KaHus, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHUSI XUMHUH C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpEeAeNiseT BO3MOXKHOCTU TIpeIMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTEIIbHOU
MpOorpaMMbl HA YPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE IeJIel U3yueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYaloImierocsi Mo OCBOCHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHH CIYXXUT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpejaCTaBICHUN O MaTEPHAIILHOM €IWHCTBE MHPA, BAXKHYIO
posib urparot (GOpMUpPYEMbIE XUMHEH MPEJCTABICHHUS O B3aUMOMPEBPAICHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEHIEHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3allid  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUSL U
dbopMupoBaHUs KYJIbTYpPhl JUYHOCTH, €€ 00111el 1 GyHKIIMOHATBLHON IPaMOTHOCTH;
BHOCUT BKJaJ B (QOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATENBbHON y4eOHOW  JIeATeThHOCTH,
OKCIIEPUMEHTAJIbHBIX M HMCCJIEAOBATEILCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(ECCHOHAIBHON NEITEILHOCTH; 3HAKOMUT CO
cnenuUKON HAyIHOT'O MBIIIICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAa HA
€IUHCTBO TPUPOJBI U 4YEJIOBEKa, SABJSIETCA OTBETCTBEHHBIM 3TalloM B
dbopmHpoBaHUU €CTECTBEHHO--Hay4HOU I'PaMOTHOCTH oOy4Jaronmxcs;



croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS! K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCH.

JlanHble HampaBJieHUS B OOYYCHUU XUMHUHU OOECIICUMBAIOTCS CIECIH(PUKON
colepkaHusi  y4eOHOro TpeIMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMUHU HA ONPEACIEHHOM dTare e
pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCA CUCTEMbl TNEPBOHAUYAIBHBIX MOHATUM XHUMHH, OCHOB
HEOPraHMYECKOM XHMMHUU M HEKOTOPBIX OTHAEJbHBIX 3HAYUMBIX MOHSITUH
OPTraHUYECKON XUMHH.

CtpykTypa coiep’kaHusi MPOrpaMMbl 10 XUMHUHU CHOpPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoda K e€ uzydeHuto. ColepKaHUE CKIAIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUN O XUMHYECKOMN
peakiuu. O0e AT CUCTEMBl CTPYKTYpHO OpPraHU30BaHbl IO TMPUHIIUIY
MOCJIEI0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHYECKUX IMPEIACTABICHUIM
Pa3HOIO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [Tepnoanueckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHa

- Y4CHHUA O CTPOCHHH aTOMa U XUMHYECKOU CBA3U,

- OPEICTaBICHUNA 00 BIIEKTPOJUTUYECKONW JHCCOLMALIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYroMy, BBINONHSAS (YHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS M NOJIYyYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHne mporpaMMmbl TIO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XUMAUYECKON COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOWIEHHWS K HAYyYHOMY 3HAHUIO H
METOJaM IIO3HAaHWSA B Hayke. M3ydeHue XMMHM IPOUCXOIUT C IPUBIICUCHHUEM
3HaHUW W3 paHee HU3YYECHHBIX Y4YeOHbIX mpeaMeToB: «OKpyXaromuil Mupy,
«buoinorus. 5—7 xiacce» u «Pusuka. 7 Knacey.

[Ipy wu3ydeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKHd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JNEATEIIbHOCTA YEJIOBEKa U KaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpBI.



3agadya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHMHM CHUCTEMBI XUMHUUYECKUX
3HAHUW — BaKHEUIMX (haKTOB, MOHSITHH, 3aKOHOB U TEOPETUUECKUX TMOJI0KCHUH,
JOCTYMHBIX O0O0OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TP W3YYCHHH BEIIECTB W
XUMHUYECKUX peakiuii, B GQOPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4eOHO-TIO3HABAaTEIbHOW U y4eOHO-HCCIIEIOBATEIHCKON
JeSATETPHOCTH, OCBOCHHMHM TIPaBWJ OE€30MacHOTO OOpaIieHus C BEIIeCTBAaMHU B
MMOBCEIHEBHOM JKU3HH.

[Ipy n3ydeHnrn XUMUU Ha YpPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOE
3Ha4YCHUE MIPUOOpEN TaKue e, KaK:

- (bOpMHpOBaHI/Ie HHTCIUICKTYAJIbHO pa3BI/ITOI>'I JIMIYHOCTH, roTOBON K
CaMOO6p330BaHI/IIO, COTPYAHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPUHATHIO pemeHHﬁ,
CITOCOOHOM AaJJaIlITUPOBATHCA K 6LICTpO MCHAIOIIMUMCS YCIIOBUAM KHU3HU,

- HaIlpaBJICHHOCTh OOY4YEHUsI Ha CHCTEMAaTHYeCKoe MpHOoOLIeHUE
00y4YaromMXxcsi K CaMOCTOATEIbHOW IO3HABATENbHON JESITEIbHOCTH, HAYYHBIM
METOJilaM TO3HaHUs, POPMUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

- oOecrnieueHue yCIIOBHiA, CHOCOOCTBYIOIINX PUOOPETEHUIO
oOyJaronMMUCS  OMbITa  PA3HOOOpPA3HOW  JEATCTBLHOCTH,  IO3HAHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIMI), WMEOIINX
YHUBEPCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JCSATEIHHOCTH;

- dbopmupoBanue oOmeld (yHKIIMOHAIHLHOM W €CTECTBEHHO-HAyYHOMU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUSA
OKPYAIOILEr0 MHpA, UCIOJIb3ysl 3HAHWUS WU OIBIT, IOJIYYEHHbIE NPU HU3YYEHUU
XUMUH, NOPUMEHITh HMX MpPU PELICHUH NpoOJeM B MOBCEAHEBHON XHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

- (dopMupoBaHue y oOydarolmuxcss TyMaHHUCTUYECKUX OTHOILLIEHUH,
MOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTMYECKU
[eJecCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEISAX
COXpaHEHMs CBOETO 310POBbS U OKPY’KAIOLIEN IPUPOSHOMN CPEBI;

- pa3BUTHE MOTHBAIIUU K 00YUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS M HANPABICHHOCTH JAbHEUIIETO
oOy4eHwus.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX I M3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctapisieT 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponp XMMuK B KU3HU 4Y€JIOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMUYECKHE 73eMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas popmysa. BageHTHOCTh aTOMOB XUMHUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToOMHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 1015 XMMUYECKOT0 JIEMEHTA B COEIUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo QopMmynam
XUMHUYECKUX COCTUHCHUMU.

Pu3nyecKne U XMMUYECKUE SBJICHUA. XUMHUUECKasl peakUuus U €€ NpU3HaKHU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKIINi (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XHMHMYECKOM MOCYIO0MH,
npaBujaMu padboThl B J1abopaTopuu U NpuéMamMu oOpameHus ¢ 1abopaTopHBIM
obopymoBaHueM, U3yYeHHE U omnHucaHue (U3UYSCKUX CBOWCTB 00pa3IioB
HEOPraHWYECKUX BEILIECTB, HaOMoAeHne (u3nyYecKux (IUIaBJIEHUE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTyNKe, KUIIEHHE U KOHJICHCALUS BOJIbl) U XUMUYECKUX
(ropeHue cBeud, MPOKAJUBAHWE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJa C
KUCJIOTOM) sBJIGHWHM, HaAOMIOJEHHME M ONUCAaHHE [PU3HAKOB IPOTEKAHMS
XUMUYECKUX peakiuil (pas3yioKeHHe caxapa, B3auMOJICUCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapus, paszioxkenue ruapokcuga wmeau (II) npu  HarpeBanuw,
B3aUMOJIEHCTBUE JKele3a ¢ pactBopoM coiu meau (II), usydyenue crocoboB
pa3JelieHusi CMeceil: C TMOMOIIBI0 MarHuTa, (UIbTpOBaHUE, BbIAPUBAHUE,
OUCTWIULSILMSL,  XpoMaTorpadusi, MNpPOBEJACHHE OYHUCTKH TOBAPEHHOM  COJIH,
HaAOJIO/ICHHE U ONUCAaHUE PEe3yJIbTAaTOB MPOBEACHUS OMNBITA, WLIHOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JJaHUE MOJIeTIEH MOJIEKYJI (ILIaPOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 37€MeHT U MpocToe
BemiecTBO. HaxokaeHue Kuciopojna B MPUPOAE, (PU3NUECKHE U XUMHUYECKHE



cBoiictBa (peakuuu ropenus). Oxcuasl. [IpumenHenue kucnopona. CrocoObl
MOJIYYCHHsS] KUCTopoAa B JabopaTopuu W mHpombiluieHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3hdekT XUMHUYECKONW pEeaKIiH, TEPMOXHUMHUYECKHUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnmemenT u mpocroe BenlectBo. Haxoxxnenue Bogopoma B
npupoae, (GU3NYECKMEe UM XUMUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJAbL. OCHOBAHUA.
Posib pacTBOpOB B IpupoA€ U B KU3HU 4YEIOBEKA. KpyroBOpoT BOJBI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHenuii. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM@OTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcujoB. Duznyeckue W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukaiuss OCHOBaHUW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBanuil. Pu3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusnueckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. HoMenknatypa cosneil. @u3ndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tonydenue coien.
I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenHm.  KadyeCTBEHHOC OMNPENICICHUE COJICPKAHUS
KHCJIOpOJIla B BO3MyXe, IOJy4YeHUE, COOMpaHUE, pACIO3HABAaHWUE W HU3Y4YCHUE
CBOKMCTB KHCJIOpOJa, HAOJIOJIEHNE B3aWMMOJCHCTBUS BEIIECTB C KHCIOPOJAOM H
yCIIOBHUS BO3HUKHOBEHHS M TIPEKpAIICHUs TOpeHus (Iokapa), O3HAKOMJICHUE C
oOpasllaMi OKCHJOB U OINMCAaHWE WX CBOWCTB, TIOJy4YCHHE, COOUpaHHE,
pacro3HaBaHWE€ W W3y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJICHCTBHUE
Bojoposa ¢ okcugoM meau (II) (Bo3MOXKHO HCMOJB30BaHUE BUEOMATEpPUAIIOB),
HAOJFOICHHE  0Opa3IOB  BEMISCTB KOJMYECTBOM 1| MOJIb, HCCICAOBAHHE
OCOOEHHOCTEW  pAacTBOPEHUS BEIIECTB C  PA3IUYHOM  PaCTBOPUMOCTHIO,



IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJIblIeM) (BO3MOYKHO
WCIIOJIb30BAaHUE BUJECOMATEPHUAIIOB), HCCIEJOBAaHUE OOpa3LOB HEOPTraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKW MHIUKATOPOB B
pacTBOpax KHUCJIOT M MIenouel, u3yuyeHue B3zaumojeictBus okcupa menu (II) c
pacTBOPOM CEPHOM KHCIOTHI, KUCIOT C METaulaMHu, PEAKUUd HEWTpaau3alluu,
IIOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METAJUIa IPYTUM W3
pacTBOpa COJIM, PEIICHWE HKCIEPUMEHTAJIBHBIX 3a1ad o Teme «Baxnenmue
KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemeHToB JI. W. MengeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBS3b.
OKucIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBble MOMBITKH KIACCU(PUKAIMU XUMHYECKUX dyeMeHToB. [loHsTHe o
rpynmnax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METaJIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCUIBI
Y TUAPOKCUJIBL.

Ilepuonnyeckuit 3akoH. [lepuoanueckas cucrema XUMUYECKUX 2JIEMEHTOB /1.
N.  Menneneea.  KopoTkonmepuoanas ¥ JJIMHHONEpHOAHAs  (OpPMBI
[Tepunoanyeckoit cucremel xuMuueckux 31eMeHToB [. . Menneneesa. Ilepuonst u
rpynnbl. @PU3NYECKUNA CMBIC MOPSAAKOBOIO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIbI
DJIEMEHTA.

Crpoenune aromoB. CoctaB aTroMHbIX siiep. M3oromnbl. DnexktpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK aTOMOB TMepBbiX 20 XMMHYECKHX  JJIEMEHTOB
Ilepnogmueckoin cucremnl . M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJguyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOIAM.

3nauenue [lepnoanueckoro 3akoHa u Ilepuonnueckoi CHCTEMBI XUMUYECKHUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. Jl. M. MenneneeB — y4yéHbli u
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsIpHAsE M HENOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHuss.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tponecchl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. H3ydeHUe OOpa3LOB BEIIECTB METAUIOB U
HEMETAJVIOB, B3aMMOJICUCTBUE THUJPOKCHAA IIMHKA C PacTBOpaMU KHCIOT U



HIEJI0YEH, MPOBEICHUE OIbITOB, WJUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH (TOpEHHE, PEAKIIUU PA3TIOKEHUSI, COSTUHEHUS).

Mesxcnpeomemmnuwie ceasu

Peann3zanus mMeXnpeaMETHBIX CBSI3€M NpH HM3YYEHUM XUMUHA B 8 Kilacce
OCYILIECTBIISIETCA 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHSITUH, SBIISIIOIIUXCSA CUCTEMHBIMU JIJISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC TTOHSATHS: HAYIHBIH (aKT, TUIOTE3a, TEOPHS,
3aKOH, aHaliMu3, CHUHTE3, KJIacCU(pUKaLUs, MePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, AIEKTPUUECKUIN 3apsij, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, T'a3, (PU3NUECKHE BEIUYUHBI, SIUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rupocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE
HCKOTaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBo M XUMHYECKAs peaKIus

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX 2JIEMEHTOB /1.
N. Menpeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB
XUMUYECKUX DHJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kallvs, KajdblUid M UX
COCIMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »dJeMeHTOB B llepnomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemniecTBa: BUAbl XMMHYECKON CBSI3U. THIBI KPUCTAIITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THINA KPUCTAIUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Ppa3IM4YHBIM KjaccaM HEOPTraHUYECKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKux peakiuil Mo pa3IMuHbIM MpU3HaKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeEIIOBOMY 3(ddekry, 1o
W3MEHEHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U IHAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocth xumuueckoil peakiuu. [lonstre 006 0oOpaTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusax. [lonstue o karanuse. [lonatue o xumuueckoMm paBHOBeCUU. DaAKTOPHI,



BIMSIIOIIME Ha CKOPOCTh XMMHUYECKOW pEeaKkIMU U TOJIOKEHHUE XHMHYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIIMU,  DJIEKTPOHHBIA  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIUU. CocraBneHue  ypaBHEHUH
OKHCIIUTEIHHO--BOCCTAHOBUTEILHBIX  PEaKIMid C  HCIOJB30BAHHEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPONTUTHYECKON TUCCONUALUU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AMCCOLMALMHA BEUIECTB C PA3JIUYHBIMU BHUIAMH
XUMHU4ecKkoil csizu. CteneHp auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHA. Y CIOBUSI MPOTEKAHUS PEAKIIUi MOHHOTO OOMEHa,
IIOJHBIE W COKpAUIEHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMM W COJied B CBET€ TMPEACTABICHUM 00 AIEKTPOIUTHYECKOM
nucconmanuu. KauectBeHHble peakiiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIJICHUE C MOJICIISIMUA KPUCTATUIMYECKUX
pPEHIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ajgMasa), CIIOKHBIX BEHIECTB (XJIOpUJIa HATpusi), HCCIEAOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOW pPEaKIWu OT BO3JCUCTBUS pa3IWyHBIX (PaKTOpOB,
MCCIIEIOBAHUE 3JIEKTPOIPOBOJHOCTHA PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIUN
KHCIJIOT, IIeJoueld W cojied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpHAIOB),
MPOBEJICHUE OTBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKUA MPOTEKAHUS PEAKIIUA HOHHOTO
obmeHa (0Opa3oBaHHME OCajKa, BBIICICHHE Ta3za, oOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasyIoKEHUs, COCIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pEaKIMM Ha  HMOHBI, pEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTasiibl M HX COeIMHEHUS

O6mass xapakTepucTuka TanoreHoB. (OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIEe CTereHH OKucieHus. CTpoeHrne W (U3UYSCKHE CBOMCTBA IPOCTHIX
BEIIECTB — TalloreHOB. XUMHMYECKHE CBOWMCTBA Ha IPUMEPE  XJopa
(B3auMoOJIelicTBHE C MeTaulaMd, HeMeTaJJlaMH, IejiodamMu). XJIOpOBOIOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpuMeHeHue. JleiicTBue
XJOopa W XJOPOBOJOPOJa Ha OpPraHu3M dejoBeka. BakHeillue XJIOpUIbl U HX
HaxXO0XXJICHUE B TIPUPO/IE.

O6mas xapakrepucThka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTENeHU OokucieHus. CTpoeHue U (pu3MUecKue CBOMCTBa
MPOCTHIX BEILECTB — KUCJIOPOAa U cepbl. AJUIOTPOINHBIE MOAU(UKALIUN KUCIOPOIa
U cepbl. XUMUYeCKUe CBOMCTBa cepbl. CepoBOIOpO, CTPOEHUE, (PU3MUECKHE U



XUMHUYECKHEe CBOMCTBA. OKCHIBI Cephl KaK MPEJCTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucioTa, (Gu3MYeCKHe W XHMHUYECKHE CBOWcTBa (00mmMe Kak
MPEACTaBUTENSI KJacca KHUCIOT | crenuduueckue). XUMHUYECKHE PEaKIuH,
JeKalie B OCHOBE MPOMBIIIICHHOTO CIOCO0a TMOJyYEHUsI CEPHOU KHUCIOTHI.
[Ipumenenue cepHoit kucioThl. CoM CEpHON KUCIOTHI, KAUECTBEHHAS PeaKklus Ha
cynbdar-uoH. HaxoxaeHwe cepbl W €€ COSAMHEHHU B MpHpoae. XUMHUYECKOE
3arpsiI3HCHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSMH Cephbl (KUCIOTHBIC JOKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 PEAOTBPAILICHHUS.

OO6mias xapakTtepuctuka 31eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKHUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJIE,
du3nUecKre U XUMHIeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro
bu3nueckrue 1 XUMUYECKHUE CBOMCTBA, MOJydeHHe U npuMeHeHne. Colu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMOoNydeHue, (Pu3ndecKkue M XUMHUYECKHE
CBOMCTBa (00OIIME Kak TNPEeACTaBUTENS Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHUA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHnii. XuMrU4YecKoe 3arpsi3sHeHNE OKPYIKAIOIIeH Cpe/ibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsS3HCHHE BO3[yXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, Pu3MUECKHUe U XUMUUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kucnora, puznyeckre 1 XMUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaToB B KaueCTBE MUHEPATBLHBIX YI0OpEHUIA.

Ob6mas xapakrepucThka 37JeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEepHbIE  CTEMEHM  OKHUCJIEHUsA.  YTJEpOJ,  aUIOTPOIHBIC
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TPUPOAE, (PU3NUECKHE M XUMHUUYECKHE
cBoiictBa. AncopOuusa. Kpyrosopot yraepona B npupojae. Okcuasl yriaeposaa, ux
du3nUeckue W XWMHYECKHE CBOWCTBA, JCUCTBHE HA JKHUBBIC OPTaHHU3MBI,
MOJYyYEeHHE W TPUMEHEHHUE. DKOJOTUUECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rm00ambHOTO TOTEIUICHHWS KIWMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X (U3NYSCKUE U XMMHUUYECKHE CBOMCTBA,
MoJIydeHHe W TpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHaT-WOHEI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEIIBCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE MTOHATHS 00 OPTAHMYECKUX BEIISCTBAX KaK O COCTUHEHUIX
yrieposaa (MeTaH, 3TaH, STUJICH, alleTUJICH, dTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJOPOJOB (Yrojib, NPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl UX mepepaboTku (OCH3UH), UX pOJIb B OBITY U MPOMBIITUICHHOCTH.
[TonsTrEe 0 OMOJOTUUECKH BaXXHBIX BEIIECTBAX: KUpaxX, OeliKaxX, yriaeBoJax — U UX



poJM B KM3HM 4eJIOBeKa. MarepuajbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHME CBOICTBa, TMOIy4YCHHE U
npumeHenne. CoeauHeHUs KpeMHUs B mpupone. OOmue mpeacTaBieHHS 00
okcuze kpemuus (IV) u kpemHueBoil kucinore. CUIMKaAThl, UX HCIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BakHelIe cTpouTeabHbIE MaTepHalbl: KEpaMuKa,
CTEKJIO, IIEMEHT, 0eToH, xene300eToH. [Ipobrembl 0e30macHOr0 HMCIONIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii  IKCnepuUMeHm: U3ydeHue O0Opas3lloB HEOPTraHUYECKUX
BEILIECTB, CBOWCTB COJSTHOM KHUCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEaKUUW Ha
XJIOPUI-UOHBI U HAONIOACHUE MPU3HAKOB UX MPOTEKAHHUSA, OMBITHI, OTPAKAIOIIHNE
(u3nuecKue W XMMHUYECKHE CBOMCTBA rajJOr€HOB M UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C O00pa3laMHu XJIOPUIOB
(ra’oreHuz10B), O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COETUHEHUSIMH (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIOJEHHE TIpoliecca OOyIJIMBaHUS caxapa
MOJI JICUCTBHEM KOHILEHTPUPOBAHHON CEPHOW KHUCJIOTHI, U3YYEHHE XUMHUYECKHUX
CBOMCTB pa30aBIECHHON CEpHON KUCIOTHI, IPOBE/ICHUE KAYeCTBEHHOM pEaKiuh Ha
cynbaTHoH U HaOMIOJCHUE TMpU3HAKa €€ TMPOTEKAHMs, O3HAKOMJICHHE C
(¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M HX coeguHEHUN (BO3MOXKHO
MCIIOJIb30BaHUE  BHJIEOMATepuasioB), oOpa3mamMu a30THBIX U (ochOopHBIX
yloOpeHuil, moyyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB
aMMUaka, MpoBeJICHNE KaYeCTBEHHBIX peaKIuii Ha UOH aMMOHHS U (pocdar-ruoH u
M3Yy4YEHUE TMPU3HAKOB HX MPOTEKAHHUs, B3aWMOJECIHCTBUE KOHIIEHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
U3YYCHHE MOJIENel KPUCTALTHYECKUX PemeTok anmasza, rpadura, ¢yiepeHa,
O3HAKOMJIEHHE  C  TPOLECCOM  aAcopOIMM  pPacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOra3a, MOJIy4YEeHUE, COOMpaHME,
pacno3HaBaHME€ M  M3YyYEHHE CBOWCTB  YIVIEKUCJIOrO rasza, IpOBEIACHUE
KaueCTBCHHBIX PEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI M U3yUYCHUE TPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEH CHIMKATHOH MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTANbHBIX 3a7a4y Mo TeMe «BakHelllne HeMeTalibl U UX
COEIMHEHHUSI.

MeTaJsibl 1 X COeIMHEHUS

OO6mrast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux mnosuoxeHus B llepuomnueckor cucreme xumuueckux isnemeHtoB /[l W.
MenneneeBa u ctpoeHus atomMoB. CTpoeHHe MeTauioB. MeTamnnyeckast CBs3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKas  pemeéTka.  DJIEKTPOXUMHYECKHU  Psf



HanpspKeHU MeTtawioB. U3WYecKre U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CIOCOOBI MOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CcrocoObl 3amuUThl MX OT Koppo3uu. CmiaBbl (CTaidb, YYryH, IIOPATFOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[I{enouHble MeTAUIBL: MOJOKEHUE B [leproguyeckoid cUCTEME XUMUYECKHUX
sanementoB JI. M. MeHnaeneeBa, CTpOEHHUE MX aTOMOB, HaXOXIEHHUE B IPUPO/IE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbl U
TUAPOKCHUIBI HaTpusd U Kaiud. [IpuMeHeHune MEeNoYHbIX METalIOB U HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METa/UIbl MarHuid M KajJbllUi: IIOJIOKCHHE B
[Tepnoanyeckoit cucreme xumuueckux anemMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHue B mpupoje. usndyeckne u XuMUYECKHE CBOMCTBA MarHus
U KanblMs. Baxueilmue coenvHeHUs Kajblusl (OKCHI, THAPOKCUA, COJIN).
XécTKocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMii: ostokeHue B [lepuoanueckoi cucteMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAXOXJIE€HUE B mnpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA amtOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCHJA U THIPOKCUIA
AIFOMUHUS.

XKenezo: nonoxxenue B [lepuonnueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToMa, HaxOXKIeHHE B mpupone. Duznyeckue u
XUMUYECKUE CBOMCTRA kene3a. OKcubl, ruApoKcubl U conu xkenesa (I1) u xenesa
(IIT), wmx cocrtaB, CBOWCTBA M TNOJy4eHUE. XuMuueckuil IKCHepuMeHm:
O3HaKOMJIEHHE C 00pa3liaMy METAJUIOB U CIJIaBOB, UX (PU3NUYECKUMH CBOMCTBaMH,
M3YyYEHUE PE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOXHO  HCHOJIb30BAHHE
BUJIEOMATEPUATIOB), OCOOEHHOCTE B3aUMOJECUCTBUS OKCHUJIa KaJlbIUS U HATPUA C
BOJIOM (BO3MOXHO HCIOJb30BaHUE BHUAECOMATEPUAIOB), HCCIEAOBAHUE CBOMCTB
KECTKOM  BOJABI, IpolLecca TOPEHUs Kelle3a B KUCIOpOAE  (BO3MOKHO
MCIIOJIb30BaHUE BHUAEOMATEPUATIOB), MPU3HAKOB MPOTEKAHHUS KAueCTBEHHBIX
peaklMii Ha MOHBI: MarHusi, KajJblUs, allOMHHUS, IUHKa, *ene3a (II) m xenesza
(IT1), memu (II), HaOnrojeHUE W OMNMMCAHUE TMPOIECCOB OKPAIIMBAHUS TUIAMEHH
MOHAMU HATpHs, Kalus U Kajablus (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
uccienoBanue amQpOTEPHBIX CBOMCTB THUAPOKCHJA ATIOMUHHUS M THUIPOKCUAA
[IMHKA, pEUICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 M0 Teme «BaxxHelme MeTamibl U ux
COCAUHEHUSD).

XHMHS M OKPYKAKOLIAA cpela

BemectBa u marepuanbl B NOBCEIHEBHOM XU3HM 4YeJloBEKa. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMHUUYECKHX peakuuil B ObiTy. IlepBas momorib mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.



XUMHUYECKOe 3arps3HeHHEe OKpY’Kalolle cpensl (MpeaenbHas IOMycTUMAast
KOHIIeHTpanus BemiecTs, Aanee — [1JIK). Ponb XxuMuun B pemieHun SKOJIOTHYECKUX
poOsem.

Xumuueckuii IKCHEPUMEHM:

U3y4eHue o0pa3lioB MaTEpHaNIOB (CTEKIIO, CIIJIABbl METAIIOB, IOJIMMEPHBIE
MaTepualbl).

Mescnpeomemmunie ceazu

Peanuzanuss MeXnpeaMeTHBIX CBS3€H NpU H3YYEHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U TOHSATUHN, SBISIONIMXCS CUCTEMHBIMU JJISI OTIICIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE€ MOHATHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCUpUKAIMUA, TEPHOIUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, HM3MEPEHUE, MOJeIb, SIBICHHUE, MapPHUKOBBIM
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIH],
U30TOMbBI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUUYECKUM 3apsil, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, ra3, pacTBOP, PaCTBOPUMOCTh, KpHUCTAJUTHIECKAs
peméTKa, CruiaBbl, (U3MYECCKUE BEIMYHUHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanwme, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yI0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE IOPO/IbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOILEro
00pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUsT XMMHHM B €JIMHCTBE Y4YEOHOH H
BOCIMTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIFTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMHU, NPUHATHIMH B
oOmiecTBe MpaBHIaMM M HOpMaMu IIOBEIECHHS H CIIOCOOCTBYIOT IIpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIIN3ALMNA O0yJarOIUXCSl.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBATbCSl CUCTEMOM  IO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUHd U
pacUIMpEeHHE ONbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nNaTpUMOTHYECKOT0 BOCHUTAHHWS. I[ICHHOCTHOTO OTHOUICHUS K
OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIIEIHIO,
MMOHUMAaHUsl 3HAYEHUS XMMUYECKOW HAyKH B >KM3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(pOpMaLMel O MepPelOBbIX JOCTIKEHUAX U
OTKPBITUAX MUPOBOW M OTEUECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUSIX 00 YCTPOICTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOT0 BOCTIMTAHUS

IPEACTABICHAs O COLMAIBHBIX HOPMAaX M MpPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HMCCIENOBATENbCKOM, TBOPUECKOW M JIPYrUX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBIMOJIHEHUH Y4EOHBIX, IIO3HABATENIbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpoOIlecce 3TOM Y4eOHOW MAEesATENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEICHHE M TMIOCTYIIKM CBOMX TOBApHUIIEHM C MO3WULHH
HPABCTBEHHBIX M IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUU IOCTYIIKOB;
3) NEHHOCTH HAYYHOIO MO3HAHHWSI. MHPOBO33PCHYCCKUE MPEACTABICHHUS O
BEILIECTBE M XMMHMUYECKOM PEAKIIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH M COCTABIAIOLIME OCHOBY ISl MOHMMaHUs CYLIIHOCTH HAyYHOU
KapTUHBl MHpa, NPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS
IIPUPOABI, B3aMMOCBA3SAX YEJIOBEKAa C IPUPOAHOW CpPENoM, O pOJIM XHMHUMU B
NO3HAHUM ATHUX 3aKOHOMEPHOCTEW; I103HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA
MOJIyYCHHE HOBBIX 3HAHMM 1O XUMHUH, HEO0OXOAUMBbIE g OOBICHEHUS
HaOIIOJaeMBbIX TPOIIECCOB W SIBJICHUWM, IMO3HABATENbHOW, MH(POPMAIMOHHOW U
YUTATEIbCKON KyJNbTYpbl, B TOM YHCJE€ HABBIKOB CaMOCTOSTEIbHOM pabOThI C
y4eOHBIMU TEKCTAMH, CIPABOYHOM JIUTEPATypOil, JOCTYMHBIMH TEXHUYECKUMHU



CpelacTBaMu HMH(OPMALMOHHBIX TEXHOJIOTUW; MHTEpeC K OOYYEHHIO M MO3HAHMUIO,
JT0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPAa30BAHUIO, TPOEKTHOMN
U UCCIIEZI0BATEIBCKON MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIE€HHOCTH H
ypoBHs 00yUeHUs B JabHEHIIIEM;

4) ¢dopMHpoOBaHUS KYJIbTYPbl 310POBbSI. OCO3HAHUC IIECHHOCTH >KHM3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3J0POBBIA 00pa3
’KU3HU, OCO3HAHUE TIOCTIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIUEK (YHIOTPEOICHHUS
QJIKOTOJISl, HAPKOTUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJICHUSI TPaBUII
0€30MacHOCTH MpHU OOpalICHUH ¢ XUMUYECKUMHU BEIIeCTBAaMHU B OBITY U pealbHOU
KHU3HH, 5) TPYAOBOI0 BOCIHMTAHHWSI: HHTEPEC K MPAKTUYCCKOMY H3YUCHUIO
npodeccuii ¥ Tpyna pa3IUyHOrO poOJa, YBaXKEHUE K TPYAy U pe3ysibTaram
TPYIOBOW JI€ATEIBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 1O XUMHH, OCO3HAaHHBIM BBIOOP HHIMBHUAYAJIbHOM TPACKTOPHUH
MPOJIOJKEHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, 0O0I111eCTBEHHBIX MHTEPECOB " MOTPEOHOCTEM, YCIIECIIHOMN
npoecCHOHaNbHON  NESITEIbHOCTH W Pa3BUTUA  HEOOXOAMMBIX  YMEHHH,
TOTOBHOCTh /IalITHPOBAThCS B MPOQECCHOHANBHOU cpelie; 6) IKOJIOrnYecKoro
BOCIIMTAHMS: DKOJIOTMYECKH II€JecO00pa3HOe OTHOILIEHHWE K MPUPOJE Kak
HMCTOYHHMKY KU3HU Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAaHHUS, MOHUMAHUE LEHHOCTH
3M0poBOTO M Oe3omacHOro oOpas3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUYECKOMY U TMCUXMUYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH
coOJII0/IeHUs MpaBKJI 0E€30M1aCHOTO MOBEJICHUS MPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYalUsIX, YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOJIEH; CIOCOOHOCTH MPUMEHSITh
3HaHUSA, MMOJYyYaeMble NIPU U3YUYEHUH XUMHH, Uil PEIICHUS 3a7ad, CBA3AHHBIX C
OKpY’)KAIOIIEW MPUPOJHOM CPEIOW, IS TOBBIMICHUS YPOBHSA 3SKOJOTHYECKON
KYJbTYpbl, OCO3HaHUSI II100aTBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIeM U MyTeu
UX peuIeHUs] OCPEICTBOM METOJ0B XUMHH, FKOJIOTHYECKOTO MBILIJICHUS, YMEHHUS
PYKOBOJACTBOBATbCSI MM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOU
MIPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaIMETHBIX pE3YyJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAy4YHBbIC TOHATHUS (3aKOH, TEOpwsl,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IO3BOJISAIOT Ha
OCHOBE 3HaHUM U3 ATHX NPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM
HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHBIE yueOHbIC NeHCTBUS (TTO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpblE oOOecrneynBaoT (popMupoBaHUe



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHHUPOBAHUIO M OCYIIECTBICHUIO YyueOHOMU
JIESITEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIe aeiicTBUsA ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPhIBAaTh CMBIC XHMHUUYECKUX IMOHATHH (BBIASIATH MX XapaKTEepPHBIC
NPU3HAKH, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU IOHATHSIMH), HCIIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTIEIBHBIX ()aKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUH [IJIs1 KJIACCU(PUKAIIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIC CBSI3M MEXJIY OOBEKTaMH H3Yy4CHUS,
CTPOHTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, NESTyKTUBHBIC, 110 aHAJIIOTHH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUSI; YMEHUE IPUMEHSTH B MPOIECCE MO3HAHUS TTOHSATHUS
(mpeAMETHBIE W METalmpeJAMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIENH,
UCIIOJIb3YEeMbIe B XUMHH, MPEOOPa3OBBIBaTh IITUPOKO IPUMEHSIEMbIE B XUMHH
MOJICTIbHBIC MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia W ypaBHEHHE XHUMHYECKOM peEakIMu — TMpU pElICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATH U
XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKU U3yYaeMbIX OOBEKTOB — XHUMHYECKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISIBISATH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-
CJICZICTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

Ba3oBble uccienoBaTebCcKue eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAyeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE TMPABWILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN; MPUOOpPETEHHE OIbITa 10
IJJAHUPOBAHWIO, OpPTaHM3aIlMd W TIPOBEICHUIO YUYCHHUYECKHX DKCIIEPUMEHTOB,
yMeHue HaOII0aTh 3a XOJOM IPOIecca, CaMOCTOATEIHLHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 000OIIECHHS M BEIBOIBI IO Pe3yJIbTaTaM IIPOBEAEHHOTO
OTbITa, WCCJIEAOBaHUS, COCTaBJISITh OTYET O mpojenaHHOW pabote. PaGora ¢
uHopmanmen:

yYMEHHUE BBIOMPATh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HHHOPMAITHIO
Pa3IMYHBIX BHIOB W (DOPM TPEICTABIICHHUS, MTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
mocoOus, pecypchl VHTepHeTa), KPUTHYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;

YMEHHUE TPUMEHATH Pa3IMYHbIe METOIBI M 3aIllPOCHI MPHU TOWCKE U OTOOpE
nH(OpMAIIMU W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJIHCHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33J/1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
00JJTaCTH  WCIIOJIB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY Mpe/ICTaBlIeHNs HHDOPMAIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu  ¢popmamu TpaduKd M MX KOMOWHAIMSIMHU; YMEHHE HCIIOJIh30BaTh M
aHAIM3UpOBaTh B IMpoIllecCe YYEOHOW M HCCIEHOBATENbCKON JIEATETbHOCTH
UHGOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOIIEH MPUPOTHOM CpeIbl.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe NeCTBHSA:

yMEHHUs 3aJlaBaTh BOMPOCHI (B xojae¢ Auanora W (WIW) JUCKYCCHH) TIO
CymiecTBy  oOcCyxgaeMol  TeMbl, (OpMyIHpOBaTh CBOM  MPEIOKCHHS
OTHOCUTEJIbHO BBINOJIHEHUS] TPEIJIOKEHHOM 3aJayd; YMEHUS MPEACTaBIAThH
NOJIyYCHHBIE  pE3yJIbTaThl IO3HABAaTEIBHOW JIEATEIIBHOCTH B  YCTHBIX H
NUCBMEHHBIX  TEKCTaX; JejaTh IPE3CHTALMI0  PE3YJIbTaTOB  BBIIIOJHEHHUS
XUMHUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa, JabopaTopHO paboThI 1O
MCCJIEIOBAHUIO CBOWCTB BELIECTB, YYEOHOrOo MpOEKTa); YMEHHS Yy4eOHOTO
COTPYJHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOM IIO3HABATEIILHOM W
UCCIIEIOBATENIbCKON JAESITENbHOCTH MPH PEUICHUM BO3HHUKAIOUIMX MpoOJeM Ha
OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUsS MO3UIUN (00CYkAeHUSA, OOMEH
MHEHUSIMH, «MO3TOBbIE€ IITYPMbDY, KOOpPJMHALHUS COBMECTHBIX JCHCTBUH,
OTpe/ieNIeHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOHN paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CaMOCTOATENILHO ONPEAEIISTh LN AEATENbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeNbHOCTh, BBIOUPaTh Harbonee 3PGeKTUBHBIE CIOCOOBI PEIICHUs YUEOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEJIBHO COCTaBIIATh WM KOPPEKTUPOBATh
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 33JaHUM C Y4ETOM
MOJy4YeHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBICHHOW UENH, yMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMbl€ B YCJIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aT€IbHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHUSA, YMEHHSI M CIIOCOOBI
nercTBui, crnermudUUecKue JUIS  IpeaMeTHOM objacth  «XUMHS», BHIIBI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOydenus B 8 kjiacce npeMeTHbIE PE3YJIbTAThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:



PACKpBIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAs U HEOJAHOPOAHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApPHAas Macca,
MaccoBasl J10JIs1 XUMUYECKOTO 3JIEeMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PEaKIus, KIacCHU(PUKAIUSg PEaKIuii: peaxIuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, K30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((DEKT peakiiui,
AIpO aToma, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOuTalb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAsl U HEMOJIsIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEIIECTBa
(IporeHTHAsE KOHILIEHTpAIUsi) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
IPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUU BEUIECTB U UX MPEBPAILLICHUII;
HCIIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY [IJIi COCTaBieHus (opMyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPENICIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEOUHEHHUM MO
dbopmynam, BHA XUMHUYECKON CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCIUHEHUSIX;

packpeiBath cmbica [lepuogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus:i B [lepuonuueckoil cucreme,
3aKOHOB  COXpPAaHEHHsS  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTrapo;

OMUCBHIBATh M XapakTepu3zoBaTh TaOnMuHy0 Gopmy Ilepuoandeckoi
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuoguueckas cucrtema Xxumudeckux osjemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO AIIEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITMPOBATh XUMHYECKHE DIIEMEHTHI, HCOPTaHUUECKHUE BEIECTBA,
XUMUYECKHE peakiuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);



XapaKTepu30BaTh (OMMCHIBATh) OOLIME XUMHYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPXkKAAs ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMHYECKHX IIPEBpAICHU B
Pa3INYHBIX YCIOBUSAX;

BBIYMCIISAITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIEeMEHTa 1o (opMmyiie
COCIMHEHHSI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEAKLUN;

IPUMEHSTh OCHOBHBIE OINEPALUM MBICIUTENBHON AEATEIbHOCTA — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aIuio, KJIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€U — JJIsl U3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUSA — HAOJIOICHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBII U MBICJICHHBIN );

CIENOBATh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOM |
nabopaTOpHBIM 00OpPY/IOBAaHMEM, a TakKe TMpaBWiIaM OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKHX OIBITOB M0 TMOJYYEHUI0O W COOUPaHUIO
razoo0pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTh  XUMHYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ MOMOIIBIO UHIUKATOPOB
(;makmyc, henondranent, METHIOPAHXK U JPYTHE).

K xonity oOydenus B 9 kjiacce npeIMeTHbBIE PE3YJIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHMX NOHATHH: XHWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JJIEKTPOIUTUYECKAS IUCCOLMALUA, PEAKIHH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTuMble H
HeoOpaTUMble peaKlHUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
annoTponus, aMmpOTepHOCTh, XUMHUECKas CBS3b (KOBaJCHTHAs, MOHHAs,



METa/NInYecKasi), KpHUCTaJUIMuecKkass pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUWH, MPEAeIbHO JOIyCTUMas
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
IPUMEHSTH 3TH HOHATHUS IIPU ONMCAHUY BELIECTB U UX MPEBPAILLICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBIICHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX PpA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KIJIACCy COEIUWHEHHH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIe, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHWM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHME: OIMCHIBATH W XapaKTEepU30BaTh
Tabnuunyio (opmy Ileproandeckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymnma)», manbie ¥ OONbIIME TMEPUOABI, COOTHOCUTH
0003HAaUEHHUsA, KOTOpbIE MMEIOTCSd B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee YWCIO JJIEKTPOHOB U
pacrpezieieHie HMX 10 3JEKTPOHHBIM  CIIOSIM), OOBSACHATH OOLIMe
3aKOHOMEPHOCTH B MU3MEHEHUHM CBOMCTB JJIEMEHTOB M UX COCIMHEHUH B
npefenax MajlblX IEPUOJOB U IJIABHBIX NOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTBI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAacTBYIOUIUMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 W3MEHEHHIO CTENEeHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHYECKHE
CBOMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPkKIAsi ONUCAHUE
MIPUMEPAMHU MOJIEKYJISIDHBIX W HOHHBIX YPAaBHEHHU COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIUM;

COCTaBIIATb YPABHEHUS JJEKTPOIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIMUid, TMOATBEPKIAIINX CYyIIECTBOBAHHUE
TEHETUYECKOU CBA3U MEXKy BEUIECTBAMU PA3JINYHBIX KJIACCOB;



pacKkpblBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI
HIOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOTO OanaHca ATUX PEaKIUii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTpPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIlEHUN B Ppa3IUYHBIX
yCIIOBUSIX;

BBIUUCTISATh OTHOCUTENBHYIO MOJEKYJIAPHYI0O U  MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmylie
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUUECKON pEaKINH;

coOnrofaTh  MpaBWiIa  MOJb30BAaHHUS ~ XMMHUYECKOM  MOCYJOM U
7a00paTopHbIM  O00OPYAOBAHMEM, a TaKKe IpaBUia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUMSIMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB MO TMOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIUH, IOATBEPXKAAIOIIME  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
noaua-, kapbonar-, ¢docdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHbl aMMOHHUS U HOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OIEpPAllUM MBICIUTECIHFHON JACATCIHHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX pEeaKIUi, eCTECTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JICHUE, M3MEPEHHUE, MOJCTUPOBAHUE, SKCIICPUMEHT (pealbHBIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HanmeHnoBaHue pa3iesioB u dueKkTpoHHbIe (LM (POBbLIE)
n/n TeM NPOrpaMMbl Beero Koutpoububie IpakTiyeckue 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BakHasi 00JacTh
€CTCCTBO3HAHUA )51 Bubimoreka HOK
1 NPAKTHYECKON JEATEIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YyeJIoBeKa
BemecTBa n xumuueckue bubnuorexa [JOK
12 peakuu 15 1 0 https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Boznyx. Kucnopoxn. Ilonstue bubmuoreka [IOK
2.1 00 oxcuaax 6 0 0 https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kucnorax bubnnorexa [JOK
2.2 U COJIAIX 8 0 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubmmoreka [JOK
2.3 OCHOBaHMAX 5 1 1 https://m.edso00.ru/7f41837c
OcHOBHBIE KJIaCChI bubnuotexa [JOK
2.4 HEOPraHWYECKUX COCIMHEHUI 11 1 1 https://m.edso00.ru/7f41837c
Hroro 1o pasneny 30
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Paznea 3. [lepuoguueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

Xumuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAKIHH

[Tepuoauueckuit 3aKOH u
[Tepuoanueckast cucreMa Bu6mnuorexa [OK
31 XUMHUUYECKUX 3yeMeHToB Jl. W. 7 0 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
bubnunoreka LIOK
3.2 OxncmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHU
bubnunoreka LIOK
Hroro o paszeny 15 https://m.eds00.ru/7f41837¢c
bubnunoreka LIOK
PeseppHOe Bpems 3 0 https://m.eds00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 4



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
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
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
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
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
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
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
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

9 KIIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB 1 TeM (undposrre)
Ne i/ o0pazoBaTesibHbIE
NPOrpaMmblI Konrtpoabnbie | IIpakTnueckue
Bcero pecypcesl
padoTshI padoThI
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[ToBTOpEeHue U yriayoieHue 3HaHu| bubnuoreka [IOK
11 OCHOBHBIX pa3/IeoB Kypca 8 Kiacca 5 1 0 https://m.edsoo0.ru/7f41a636
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 peakuuii 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnnorexa [JOK
13 XUMHUYECKUE PEAKIIMM B PACTBOpaX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX bubmuoreka [IOK
2.1 anemeHToB VIIA-rpynmel. ["amorensr 4 0 1 https://m.edso00.ru/7f41a636
Ob6mmas XapaKTepUCTHKA
29 XHMHYECKHX  OJJeMeHTOB  VIA- 6 0 0 bubmiorexa OK
rpymmbl. Cepa U eé coenHeH s https://m.edso00.ru/7f41a636
OOmast ~ XapakTepuCTUKAa  XMUMHUYECKHX
23 51eMeHTOB VA-rpymnibl. A30T, hocdop u ux 7 0 1 Bubnmoreka [IOK

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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O6mas XapaKTepUCTHKA

24 XUMHUYECKUX 3JIEMEHTOB IVA- 8 2 bubmuorexa [IOK
' rpynnel. YIIepoJl U KPpEMHHH M UX https://m.edsoo.ru/7f41a636
COCIIMHCHUS
Hroro no pazueny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubnuoreka [IOK
31 Obmwue cBoficTsa METaILIOB 4 0 https://m.eds00.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxxueiiime MeTanibl U UX COCTUHEHUS 16 2 https://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6nmorexa LIOK
4.1 BemiectBa 1 MaTepualibl B )KU3HHU YeIIOBEKa 3 0 hitps://m.eds00.ru/7f41a636
Hroro mo pazueny 3
bu6nmorexa LIOK
Pesepsroe Bpems 3 0 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7
IMOYPOYHOE IINIAHUPOBAHHUE 8 KJIACC
Ne Tema ypoka KoanuectBo yacos Jlata JJIeKTPOHHbIE
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n/n KonTposabhubie | IlpakTuueckue Haysenmt unpponbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuu. Posib XUMUU B )KU3HU bu6mmoreka [IOK
1 yejioBeka. Teja U BelecTna 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
ITougarue o MeTomax MO3HAHUS B bu6mmoreka [IOK
2 XUMUU 1 0 0 05.09.2023 | https:/m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboTsl B m1abopaTopuu U MPUEMBI Bu6morexa IIOK
3 obpareHust ¢ 1ad0paTOPHbIM 1 0 1 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
Yucrele BemecTBa u cMech. CriocoObl bu6mmoreka [IOK
4 pas3zaeneHus cMecen 1 0 0 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckast pabora Ne 2
5 «Pazzenenue cMeceii (Ha mpumepe 1 0 1 BH6J.IHOTeKa LHOK
OUMCTKH TIOBAPEHHOH COMH)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI M MOJIEKYJIbI 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AJIEMEHThI. 3HAKU bu6mmoreka [IOK
! (CHMBOJIBI) XUMUYECKUX DJIEMEHTOB 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 0 0 26.09.2023 | https:/m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0

03.10.2023

https://m.edsoo.ru/ff0d2d50
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3aKoH IIOCTOSIHCTBA cocTaBa
BellecTB. Xumuueckas (Qopmyna.

bubmuorexa [JOK

10 BajeHTHOCTP aTOMOB XHWMHYECKHUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK

1 OTHOCHUTeINIbHAS MOJICKYIISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBast 107 XUMHUYECKOT0 bu6mmoreka [IOK

12 3JIEMEHTA B COEIUHEHUU 10.10.2023 https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK

13 MougnsipHas macca 17.10.2023 https://m.edsoo.ru/ff0d5230
DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK

14 XuMUYecKasi peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnoreka [JOK

15 XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuorexa [JOK

16 XMMHYECKHE YPABHEHHS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucienus konmuaecTBa, MacChl

17 BEIECTBA 110 YPABHEHUAM XMMUYECKUX Brbmmorexa LIOK
peaKiit 31.10.2023 | https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peakiiui

18 (coenuHeHuUs, pa3oXKeHus, BH6J_IHOTeKa HOK
3aMeIIeHHs, OOMEHa) 31.10.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB «—

19 YUEHBIMIHINKIIONEIUCT. bubmuoreka [IOK
O0o06micHue u 07.11.2023 | https://m.edsoo.ru/ff0d40c4

cHCTeMaTHU3alus 3HaHU!
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Kontposbnas padora Nel o teme

bubmuoreka [JOK

20 «BelecTBa 1 XMMHUYECKHE PEAKIHI 07.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razon. CoctaB bu6mmoreka [IOK

21 Bo3ayxa. Kucinopon — sneMeHT u 14.11.2023 https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA

22 Kuciaopoga (peakuud — OKUCIIEHHUS, bubnuorexa TIOK
roperue). [TorsTHE 06 OKCHIAX 14.11.2023 | https://m.edsoo.ru/ff0d4614
CniocoObl MOTy4eHUs KHCIOpOo/ia B

23 1a60PaTOPHH ¥ MPOMBIILIEHHOCTH. EH6J_I;IOT6§3 HO/I:deng?
[Ipumenenue kuciopoaa 21.11.2023 {tps://m.£ds00. I 2
TennoBoii 3G PeKT XUMUIECKOI

Y pEaKIyu, TOHSITHE O Bu6moreka [JOK
TEPMOXMMHYECKOM YPABHEHUH, 3K30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
9H/I0TEPMHUUECKUX PEAKIIUAX
TormBo (HedTh, yroab U METaH).

25 3arps3HeHHE BO3IyXa, CIIOCOOBI Bubnmorexa IIOK
€ro NnpenoTBpaIleHus 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
[TpakTuyeckas padora Ne 3 o Teme

26 «Ilonyuenue u cobupanue KMCIOPO/Ia, bubsmorexa LIOK
H3yHeH e Ero CBOHCTEY 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Bonopox — anemeHT u npocroe bubnmoreka [JOK

21 BelecTso. Haxoxaenue B mpupoae 05.12.2023 | https://m.edsoo.ru/ff0d4dd0

28 Pu3nyeckue U XUMUYECKUE CBOMCTBA bubnmnorexa [JOK

Bozopoaa. [Ipumenenue Bogopoaa

05.12.2023

https://m.edsoo.ru/ff0d4dd0
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ITousTHe 0 KUCIIOTaX U COJISX

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

12.12.2023

Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK

30 nabopaTopuu 12.12.2023 https://m.edsoo.ru/ff0d4dd0
[TpaxTuueckas padota Ne 4 o Teme

31 «[TonyueHue u cobupanue BOAOPOA, BH6J_IHOTeKa HOK
W3ydEHHE ero CBOHCTBY 19.12.2023 | https://m.edsoo.ru/ff0d4f42
MounsipHbiii 00bEM ra3oB. 3aKOH bubnnoreka [JOK

32 ABorazapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béma, KOJIMYECTBa

33 BEI[ECTBA ra3a 110 €ro M3BECTHOMY bu6mmorexa IIOK
KOJMYECTBY BEMIECTBA WM 00BEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Berancnenus 00EM0B ra3oB 1o

34 YPaBHEHHMIO PEAKIIMHU Ha OCHOBE 3aKOHA BH6J.H’IOTeKa [IOK
06BEMHBIX OTHOIMICHMI 308 26.12.2023 | https://m.edsoo.ru/ff0d5708
duznyueckne 1 XUMAYECKHEe CBOMCTBA bu6mmoreka [IOK

35 BOJIEI 09.01.2024 https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK

36 WHJUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceieHHbIE

37 ¥ HEHACKIIIEHHBIE PACTBOPBL. bu6miorexa [OK

16.01.2024 | https://m.edsoo.ru/ff0d5b40

MaccoBas 10111 BellleCcTBa B pacTBOpC
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bu6mmoreka [IOK

38 OIpeIeIEHHON MacCOBOM J0JIeH 16.01.2024 | https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEILIECTBAY
Kontposbnas padota No2 o teme bubnuorexa [JOK

39 «Kucnopoa. Bogopoxn. Boga» 23.01.2024 https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK

40 HOMEHKJIATypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[lonyyeHue u XUMHYECKUE CBOMCTBA

41 KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmorexa [HOK
OKCHJIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK

42 HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK

43 OCHOBAaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK

44 HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnuoreka [IOK

45 KHUCIIOT 13.02.2024 https://m.edsoo.ru/ffOdfee2
Comu (cpennue): HOMEHKIATYpa,

46 CIIOCOOBI HOJTyIEHHUS, bubmorexa TIOK
XHMIYeCKIe CEONCTRA 13.02.2024 | https://m.eds00.ru/00ad9474
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[IpaxTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 32124 I10 TeMe

bubmuorexa [JOK

COEIUHEHUI)
['eneTrrueckas CBsI3b MEXKIY Kiaccamil bu6mmoreka [IOK
48 HEOPraHWYECKUX COCAMHEHUM 20.02.2024 https://m.edsoo.ru/00ad9a50
O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI bu6mmoreka [IOK
49 27.02.2024 | https://m.edsoo.ru/00ad9cb?2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHMIECKUX bubmiorexa [OK
CcoeIHHEHHIT" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[TepBble TIONBITKK KJIaCCH(PUKALII
51 XMMHUYECKUX DJIEMEHTOB. lloHsATHE bubmmorexa IIOK
0 TPYTINAX CXOHBIX SIEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuii 3aK0H U
52 [lepnonnueckas cucreMa XHUMHUYECKHX BH6JTHOTeKa LOK
snementos JI. U. Mereneesa 05.03.2024 | https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 Tleprozpt, rpymIEL, MOATPYNITILI 12.03.2024 | https://m.edsoo.ru/00ada52c
Crpoenue aromoB. CocTaB aTOMHBIX bubnunoreka [JOK
o4 anep. N3oTomsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEeK
55 aroMoB srieMeHToB [leprouueckoii bubnuorexa TIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc

cucreMsl J. 1. MeHnaeneeBa
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XapakTepucTUKa XMMHUYECKOT O
3JIEMEHTA II0 €T0 MOJIOKEHUIO B

bubmuorexa [JOK

o6 Ilepuoauyeckoii cucreme [1. M. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
JUIs1 pa3BUTUS HAyKW U npakTuku. . W. Bu6uoreka [OK
57 Mennenee — yu€Hblii, eaaror u 26.03.2024 | https://m.edsoo.ru/00adad6e
rpaKAaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
58 XUMHYECKUX 3JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Vounas XuMuiecKas CBA3b 09.04.2024  https://m.edsoo.ru/00adac34
KoBanenTHas nosisipHasi XuMuueckas bubnnoreka [JOK
60 CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBaseHTHas HenoysipHas XUMUYeCKas bubnuoreka [IOK
61 CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenens oxucinenns 16.04.2024 | https:/m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
63 peaknuu 23.04.2024 | https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIHUTENN U BOCCTAHOBUTEIHN 23.04.2024  https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
«CTtpoeHne atroMa. XHMHUYECKas CBI3b» 30.04.2024 |  https://m.edsoo.ru/00adb486
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PesepBHeiit ypok. O600ICHHE U bubnmoreka [JOK
66 CHCTEMAaTU3alMs 3HaHUH 1 0 0 30.04.2024 | https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHHE U bubnuorexa [JOK
67 cHUCTeMaTh3aIys 3HaHUH 1 0 0 14.05.2024 | https://m.edsoo.ru/00ad9ch2
PesepBHbIil ypok. O0001ICHHE U bubnuorexa [JOK
68 cHUcTeMaTu3alus 3HaHUI 1 0 0 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 4 6
9 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne Jlata nu(ppoBbIE
/i Tema ypoxa Beero Konrtposbubie | TIpakTuueckue | ysywyepns | C0Pa30BaTelbHbIe
padoTshI padoThI pecypceel
Ilepnonnueckuit 3aKOH.
[Tepnoanueckas cucrema
1 XUMHUYECKHX JJIEMEHTOB [[ 1 0 0 bubmorexa HOK
- ’ 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B HM3MEHEHUH
5 CBOWCTB XUMHYECKHUX 1 0 0 bu6mmorexa [IOK
3JIEMEHTOB MEPBBIX TPEX 06.09.2023 | https://m.edsoo.ru/00adb6b6
TIEPHOIOB
Knaccudukanuss u  HOMEHKIATypa bubnuorexa [JOK
3 eo 1 0 0 https://m.edsoo.ru/
PTraHUYECKHAX BEIIECTB 13.09.2023 ps://m.edso0.ru/00adb7e2
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Bunsl XxuMH4YeckoM CBSI3M U THIIHI

bubmuoreka [JOK

4 KPUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontpoisbnas padora Nel o teme

5 «[ToBTOpEHUE U YriTyOIeHUE 3HAHUI
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay 20.09.2023
Knaccudukanuss XuMHIeCKHX bubnmoreka [JOK

6 peaKIui 10 pa3InYHbIM IIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
[IoHATHE O CKOPOCTH XMMHMYECKOU

7 peakiuu. [IoHATHE O TOMOIE€HHBIX bubmorexa IIOK
J TeTEpOTeHHBIX PEAKITHAX 27.09.2023 | https://m.edsoo.ru/00adbe9a
ITonsiTue 0 XAMUYECKOM
paBHOBecuU. DaKTOPBI, BIUAIOIIME

8 Ha CKOPOCTh XUMHUUYECKOW PEaKLMU U EH@_I;IOTe;a HO/ISO 428
[OJIOKEHUE XUMUYECKOTO 27.09.2023 ftps://m.ed500.ruAx)ade28c
paBHOBeCHUS
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK

9 peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON

10 nucconnanuu. CUIbHBIE U clTabbie brbmorexa LIOK
STEKTPOIHTEI 04.10.2023 | https://m.edsoo.ru/00adcd68

5 bubmuorexa [JOK

1 MonHble ypaBHEHN: peakli 11.10.2023 | https:/m.eds00.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MPEACTABICHUI Bu6miorexa IIOK

00 BHCKTpOHHTH‘{CCKOﬁ JUCCOoMaln

11.10.2023

https://m.edsoo.ru/00add5d8
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XMMHYECKUE CBOMCTBA COJIEH B

13 cBETE [peICTaBIeHUI 00 bu6morexa [HOK
IEKTPOTHTHYECKOH TUCCOMHAITHMN 18.10.2023 | https://m.edsoo.ru/00add8b2

14 [TonsiTie 0 TUIpOIU3E COCH bu6mmoreka [IOK

18.10.2023 | https://m.edsoo.ru/00add9d4
O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

15 3HAHUHN 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckas paborta No 1.

16 «Pelenne SKCepUMEHTAIbHBIX bubmuorexa TIOK
327189 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTponbnas paborta Ne2 o teme

17 «INEKTPOIUTUYECKAS TUCCOIUAIIUS. brbmorexa LIOK
XHMHUCCKHE PEAKITH B PACTBOPAXY 08.11.2023 | https://m.edsoo.ru/00addecO
OO0m1as XxapakTepuCTHKa rajJoreHOB.

18 XuMHUYECKHE CBOMCTBA HA IPUMEPE bubmiorexa [OK
xj1opa 08.11.2023 | https://m.edsoo.ru/00addfe2
XmopoBogopoa. CossiHast — KHCIIOTA,

19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE, bubmorexa IIOK
NpHMeHeH e 15.11.2023 | https://m.edsoo.ru/00ade104
[TpakTrueckast pabota Ne 2 o teme

20 «ITonyueHnue COJIAHON KUCIIOTHI, bubmorexa TIOK
H3yueHHe 68 CBOMCTRY 15.11.2023 | https://m.edsoo.ru/00ade348
Bpiuucnenuss 1mo  ypaBHEHHUSM

21 XMMHYECKUX PEaKIUii, €CII OJIMH U3 bubmorexa [HOK

22.11.2023 | https://m.edsoo.ru/00ade488

PCarcHToB 1aH B HU30BITKE
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OO01as xapakTepuCTUKa SJIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymbl 22 11.2023 | https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOTU(DUKAIIMH CEPHI.

23 Haxoxnenue cepbl U €€ COeTMHEHUI Bu6smoreka LIOK
B puposie. XMMHYECKHE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo0pO/1, CTPOCHHE, bubnmoreka [JOK
(Gu3MUeCcKre ¥ XUMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcuabl Cephl. Cephas

o5 KHCJIOTA, ¢busnueckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA, 06.12.2023 | https://m.edsoo.ru/00adea28
pUMEHEHUE
XYUMUYECKUE peaKkilui, JexKallnue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
MIOJIy4EHUS CEPHOW KUCIIOTHI. Bu6miorexa [JOK

26 XMMHYECKOE 3arps3HEHne 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETMHEHUSIMU
cepbl
Brrunciaenne MaccoBoil J0IM BBIXO/A bu6mmoreka [IOK

21 MPOAYKTA PEaKIun 13.12.2023 | https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA PIIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK
B IIpupojie, GU3NYECKUE U 13.12.2023 | https://m.edsoo.ru/00adeeab

XMMHYECKHE CBOMCTBA
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AMMuak, ero  Qu3MYecKue U

bu6mmoreka [IOK

29 XUMHYECKHE CBOWCTBA, MOJTy4YeHUE
U IIpUMeHeHue 20.12.2023 | https://m.edsoo.ru/00adf004
[TpakTuueckas padota Ne 3 o Teme

30 «ITonmy4eHre aMMHuaKa, M3y4eHHE €TO Brbmiorexa [IOK
CBOHCTBY 20.12.2023 | https://m.edso00.ru/00adf180
A3oTHas Kuciora, e€ GusndecKkue u bubmuorexa [JOK

3l XUMUYECKHUE CBOKCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHrWEe HUTPATOB U COJEH
aAMMOHHS B KauecTBe

32 MUHEPAIbHBIX yIoOpeHuit. BH6J_IHOTeKa LIOK
X IIMIeCKOe sarpasHEHHE 27.12.2023 | https://m.edso0o.ru/00adf518
OKPYKarOILEeH Cpebl
COETMHEHUSIMU a30Ta
®ocdop. Oxcun dochopa (V) u

33 docdopHas kucnora, (uzHUECKHe bubnnoreka [JOK
u XUMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4YeHUe
Hcnonb3oBanue Gocdatos B

24 KayecTBe MI/IHepaJ'IbHBIXVyI[06peHI/II7L Bu6miorexa IIOK
3arps3HeHue NPUPOIHOM Cpetbl 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHE B

35 npupose, PU3NIECKUE U XUMUIECKUE Brbmmorexa LIOK
cBolicTBa 17.01.2024 | https://m.edsoo.ru/00adfd9c



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

Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 OKOIOTHYECKUE MPOOIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaeposa (IV)
) bubmnorexa LIOK
37 YronbHas KACIOTa U €€ COMH 24.01.2024 = https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "IlonyuyeHue yriaekuciaoro rasa. Bub6snuorexa LIOK
KauecTBeHHas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOOHATHOH"
[lepBoHayanbHble MOHATUS 00
39 OPraHMYECKHX BELIECTBAX Kak BH6J_IHOTeKa LOK
0 COJIMHEHUSX YIIIEposia 31.01.2024 | https://m.edsoo.ru/00ae054e
. bubmuorexa [JOK
40 Kpemtuii 1 ero coeuHeHns 31.01.2024  https://m.eds00.ru/00ae080a
[TpakTuyeckas padora Ne 5. bubnnorexka [JOK
41 p https://m.eds00.ru/00ae0bf
€llIEeHNe DKCIIEPUMEHTAIBHBIX 3a/1a4 07.02.2024 ps://m.eds00.ru/00ae0bf2
no teMe «BakHellne HeMeTaulbl U
UX COCTUHEHUS»
Konrponsnas pabGora Ne3 1o
42 TeMe «BakHelne HEMETAIBI U brbmorexa LIOK
07.02.2024 | https://m.edso00.ru/00ae0e18

HUX COCAUHCHUA
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OO01as xapakTepuCTHKA
XMMHYECKHUX 3JIEMEHTOB —
MeTaiioB. Metannnyeckas CBs3b U

bubmuoreka [JOK

43 MeTaJUTMYecKask KpUCTaIMIeCcKas 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METAaJIJIOB
XuMudeckue CBOICTBA
44 METAJJIOB. DIICKTPOXUMHYECKUH bubnmorexa IOK
PSUI HATIPSKEHHI METAILIOB 14.02.2024 | https://m.edso0.ru/00ae1156
O61mue crnocoObl MOTyYeHUs
MeTasuioB. CruiaBel. Beraucienus mo
45 YpaBHEHHSIM XUMUYECKHUX PEaKIuil, Bubmorexa [IOK
€CITH OJIMH U3 PEAreHTOB COAEPIKUT 21.02.2024 | https://m.edsoo.ru/00ae1156
IPUMECH
bu6mmoreka [IOK
46 TlonsaTne 0 KOpPO3MH METAIIOB 91.02.2024  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Ilenounble MeTamel 28.02.2024 | https://m.edsoo.ru/00ae14b2
OKcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
48 KaJust 28.02.2024 | https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE ~ METAUIBI  — bubnuorexa [JOK
49 o . https:
KaJIbIIMA U Mardui 06.03.2024 ttps://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJIbINAS bu6mmorexa [IOK
06.03.2024 | https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O00011eHUE U CUCTEMATU3 AL

> 3HAHUH 13.03.2024
JKEcTKkOoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
52 YCTpaHEHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTD BOJIBI U METO/IBI €6 Bubmmorexa [IOK
yerpaneHus” 20.03.2024 | https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
54 ATIOMAHNH 20.03.2024 | https://m.eds00.ru/00ae1c64
AMdoTepHbIe CBOMCTBA OKCHUJIA U bubnnoreka [JOK
55 TUIPOKCHUIA 27.03.2024 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keeso 27.03.2024 | hitps://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI U COJIM JKeJe3a bu6mmoreka [IOK
57 (I1) 1 xenesa (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3ALIS
58 sHanmit 10.04.2024
[TpakTuyeckas padora Ne 7.
- Pemenue 3KCHepHMeHTaﬂfHBIX Bu6muorexa [JOK
3aay mo  Teme  «BaxHeiimme 17.04.2024 | https://m.edsoo.ru/00ae3de8

MCTAJJIbI 1 UX COCAUHCHU)
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIH OIUH U3
pEareHToB J1aH B U30bITKE WK

bubmuorexa [JOK

60 COZICPXKHUT NPUMECH. Bbaucienns . 17.04.2024 | https://m.eds00.ru/00ae1750
MacCOBOM J0JIH BBIX0JIa MPOAYKTa
peaxkuu

61 O0600I11IeHNE U CUCTEMATU3ALUS L
3HAHHUU 24.04.2024
Kontponbnas padorta Ne4 o teme

62 «Baxknelme MeTauibl U UX 1
COTMHEHHS 24.04.2024
Bemiectsa u MaTepUalIbl B bubnuorexa [JOK

63 [IOBCEIHEBHON )KM3HU YEIIOBEKA 1 15.05.2024 https://m.edsoo.ru/00ae3f50
XuMuyeckoe 3arpsi3HEHUe bubnnoreka [JOK

64 OKPY’KaroIleH cpebl 1 15.05.2024 | https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK

65 HKOJIOTMYECKUX MPOOIeM 1 22 05.2024 | https://m.edsoo.ru/00ae4270
PesepsHblit ypok. O60011eHNE 1 bubnnorexka [JOK

66 " 1 https:
cucTeMaTu3alus 3HaHuH 22 05.2024 ttps://m.edso0.ru/00ae0dOa
PesepBHsIit ypok. O6001IeHNE U bubnunoreka [JOK

67 " 1 https:
cucTeMaTu3alus 3HaHui 29 05.2024 ttps://m.edsoo.ru/00adb33c
PesepBHrlit ypok. O6001ICHHE U bubnmoreka [JOK

68 crucTemMaTu3alus 3HaHU 1 29.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

. Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3marenbctBo «lIpocBemenue» TabIMLBL:
[Teprnoanyeckas cucteMa XUMUYECKUX 3eMeHTOB []. 1.

MenneneeBa, Tabauia  pacTBOPUMOCTH,  DJICKTPOXUMHYECKUM  psif

HAIIPSKCHUA MCTAJIIIOB

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBECHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoaunueckoe-nocooue-aisi-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbI
CETH

HUHTEPHET
https://educont.ru/?utm_source=elju
r https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/






