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MNOACHUTEJIbBHAS 3AIINCKA

HopmaTtuBHYI0O MpaBOBYI0O OCHOBY HACTOAIIEH MPUMEPHOM 00pa3oBaTelbHON
IpOTrpaMMBI IO y4eOHOMY Kypcy
«XHUMHSD» COCTABISIOT CIIEAYIOIINE JOKYMEHTHI:

» ®enepanbHblii 3ak0H 0T 29 nexabps 2012 1. Ne 273-D3
«O6 oOpazoBannn B Poccuiickoit ®Denepanun» (manee — DenepanbHbIi 3aK0H 00
00pa30BaHNH);

* [Ipuka3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 gexadps
2010 r. Ne 1897 «OO6 yrBepxnaeHuu (eaepanbHOro rocyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIIET0 00pa30oBaHUs»;

« [IpumepHast ocHOBHast 00pazoBaTeIbHasi IPOrpaMMa OCHOBHOTO 00IIIero oopa3oBaHus
(pemenue (denepanbHOTO y4eOHO- METOJIUYECKOTO 00BbeTMHECHUS o obmemy
oOpaszoBanuto ot 8 ampenst 2015 r., mporokon Ne 1/15 (B penakiuu nporokosna Ne 1/20 ot 4
depamnst 2020 1.);

« Konnenuust mpenonaBanusi ydeOHOTO mpeaMera «XHMHA» B 00pa3oBaTeIbHBIX
opranm3arusax Poccuiickoii denepanuu, peaqu3ylonuX OCHOBHBIE 0011€00pa3oBaTEIbHBIC
IPOrPAMMBI.

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIET0 00pa30BaHUsI COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHBIX B @I'OC OO0, a takxke Ha OCHOBE (enepaibHOU
paboueil mporpaMMbl BOCIIUTaHHUA U ¢ Y4ETOM KOHIENIIMM IPEToAaBaHusl y4eOHOTO mpeaMeTa
«Xumus» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XxuMuu Ja€T MpPEACTAaBICHHE O IENsAX, oOmel crpareruu OOy4YeHHS,
BOCIIMUTAHUA W Pa3BUTHS OOY4YaIOIIMXCS CpPEACTBAMU Y4YeOHOro NpeaMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclpelleieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONpeAesieT KOIMUEeCTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKHU COAECPKAHMSI, PEKOMEHIYEMYIO [TOCIIE0BATEIbHOCTD U3yUEHUS
XUMHH C Y4ETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YyJaIOINXCsl, ONIPEIeNIIeT BO3MOXKHOCTH IPEAMETA ISl peau3aliiu
TpeOOBaHWIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHusi, a Takke TpeOOBaHUI K pe3yibraraM OOy4YeHHS XUMHH Ha
YpOBHE IleJiell U3Y4YeHHUs MPEeAMETa U OCHOBHBIX BUIOB Y4eOHO-ITO3HABATEIHHON JESTEIbHOCTH
00y4aromIerocsi o OCBOCHHUIO Y4eOHOTO COEpIKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIErocs, ero
NpeCTaBICHUN O MaTepUAIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MPEJICTaBICHNUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX
pemieHust TA00anbHBIX MPOOJIEM YCTOHUMBOTO Ppa3BUTUS YEJNOBEYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3paBOOX PAaHEHHUSI.

N3ydyeHue xumumu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH I caMOpa3BUTHS U (DOPMHUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATFHONW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHPOBAHNE MBINIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuXxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  Y4eOHOH  NeATENbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCJIEIOBATENILCKUX YMEHHUH, HEOOXOIUMBIX Kak B IIOBCEAHEBHOW JKHU3HM, Tak M B
pohecCHOHANEHOU e TEIIbHOCTH,

3HaKOMUT €O CHEeHM(PHUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBA€T OCHOBBI I[EJIOCTHOTO
B3IJIA]a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00Y4aIOIIUXCS;



CHocoOCTBYeT (OPMHMPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 93KOJOIMYECKOE OOpa3oBaHHE
oOyyJaronuxcs.

JlanHbple HampaBieHHs B OOyYECHMHM XUMHHM O0ECIeYMBAIOTCS CHElM(HUKON conepx aHus
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HAyKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00OILIEro oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromKUMHUCS CUCTEMBI NEPBOHAYATBHBIX MOHATHH XMMHUH, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTIEIIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ m3ydeHuro. ConeprkaHue CKIAAbIBACTCS U3 CHUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYeCKOW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY IIOCIEJOBATEIBHOIO pPa3BUTHsA 3HAaHWM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO Y4€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3axkona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOCHUM aTOMa U XUMUYECKOU CBS3H;

— MPEACTaBICHUH 00 MEKTPOIUTUUECKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PacCMAaTPUBAIOTCA HA OCHOBE OMIIMPUYECKHM IIOJYYEHHBIX H
OCMBICJICHHBIX (paKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJTHOTO YPOBHS K JJPYTOMY, BBITIOJIHSS
(GyHKLIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOICTB, CTPOCHUS U BO3MOXKHOCTEN IPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS] U3Y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XMMHUH CIIOCOOCTBYET (OPMHUPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIIOLICH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CHUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHHIO U METOAAM IO3HaHMA B Hayke. M3ydenue xummn
IPOMCXOIUT C MIPUBJICUCHNUEM 3HAHHUI U3 paHee M3YUCHHBIX YUEOHBIX MPeaMeToB: «OKpyKaromun
MHUp», «buonorus. 5—7 kiacce» U «Pu3uka. 7 Kiaccy.

[Ipu n3yueHnr XUMHUH IPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOHN JIEATEIbHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (OPMUPOBAHHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX
NOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOLIEHNN K HAyYHbIM METOJaM ITO3HaHMsI IPU U3Y4YE€HUH BELECTB U XMMUYECKUX Peakluil, B
(GOopMHpPOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATENIBHOM U y4eOHO-MCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUl 0€30M1acHOr0
oOpalIeHus C BEIECTBAMU B IIOBCEIHEBHON KH3HH.

[Ipy M3ydyeHUM XMMHU Ha ypOBHE OCHOBHOIO 00ILEro oOpa3oBaHUs BaXXHOE 3HAYECHUE
npuoOpenu Takue ey, Kak:

— (hopMUpPOBaHME MHTEIUIEKTYaJIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaM0OOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHHATHIO DPELICHUH, CIIOCOOHON amanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

— HampaBJICHHOCTb OOYyYEHHUsI Ha CHUCTEMAaTH4YeCKOe NpUOOIIeHHE OOydJaroUuMxcs K
CaMOCTOSITCJIBHOM ~ ITO3HABaTEIbHOM  JIEATENBHOCTH,  HAy4YHBIM  METOJAaM  IIO3HAHUA,
(GhOpMUPYIOITUM MOTHBAIIUIO U PAa3BUTUE CIIOCOOHOCTEH K XUMUM;

— obecrieueHrue YCIIOBHM, CHOCOOCTBYIOIIMX NPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINI), UMEIOLINX YHHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue o6mel PyHKIIMOHATHHON W €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
Yuciie yMEHUI OOBSICHATD U OLICHUBATh SBJICHUS OKPYXKAIOLIETO MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
NOJYYECHHBIE MPU U3YYEHUH XMUMHHU, NMPUMEHATh UX NPU PEUICHUH NMpoOJIeM B IOBCEIHEBHON
JKU3HU U TPYIOBOM EATENBHOCTH;



— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs 1IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM JKOJOTHYECKH I€1ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpepl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTaAHHIO
HAa OCHOBE YCBOGHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIIsl ¥ HAMPABJICHHOCTH JAJIBHEHIIIETO 00ydeHHUS.

OO1m1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpazoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Heflenm0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4Ya/JbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lIOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckue cBOCTBA BelleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o Merogax
MO3HaHUS B XUMHH. UHCTHIE BemecTBa U cMecH. CTIOCOOBI pa3iesIeHUs CMECeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumugeckast popmyrna. BaTeHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemecTB. OTHocuTenbHast atoMHasi Macca. OTHOCUTENbHAs MOJIEKYJSpHAs Macca.
MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonunuectBo BemectBa. Mosb. MoisipHas macca. B3auMocBs3b KOIMYeCTBa, MACChI U YMCTIa
CTPYKTYPHBIX €IHHHII BemecTBa. Pacuérel mo popmynamMm XUMHUYECKUX COSTUHEHUH.

DuU3NYeCKMe W XUMHUUYECKHE SIBJICHUS. XUMHUUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHHS MAcChl BEIIECTB. XUMUYEeCKUe ypaBHeHUs. Kinaccudukamus XUMHYECKUX peaKIuii
(coenuHeHUs, pa3IoKEeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYJOM, MpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHusi ¢ 1a0OpaTOpHBIM OOOpPYIOBAaHUEM, M3yYEHUE M OMHCAHHWE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIICCTB, HaOM0IeHne (pr3nueckux (TUIaBjIeHUE BOCKA, TasTHUE JIba,
pactupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKATMBAHNE METHOM MMPOBOJIOKH, B3aUMOICHCTBUE MeJTa C KUCIIOTOW) SIBJICHU, HAOIIOACHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKUui (pas3iokeHne caxapa, B3auMOJIeHCTBHE
CEepPHOM KHUCJOTHI C XJopuaoMm Oapus, paszioxenue ruapokcuaa memu (II) mpu HarpeBanuw,
B3auMoJIeiicTBHE Xkelne3a ¢ pactBopoM coiu meau (II), n3ydenne cnocoOoB pasaesneHus: cMecei:
C TIOMOILIBI0 MarHuTa, (UIbTPOBAaHUE, BHINAPUBAHUE, TUCTWUIALMS, Xpomarorpadus,
MPOBEJICHNE OYUCTKU TMOBAPEHHOW COJM, HAOIIOACHHE W ONMUCAHWE PEe3Yy/IhbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl, CO3[JaHHUE MOJENe MOJeKYI
(IIIapoCTepKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue kucioposa B mpupoje, GU3ndecKue 1 XUMHUECKHUE CBOMCTBA (PEaKIIUu TOPECHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONyYEHHs KHUCIOpoJa B Jlaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aloTponHas MOAU(pUKALUs
KHCJIOPO/Ia.

TennoBoit »(pdekT XUMHUYECKOHW peaklnh, TEPMOXHMHYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIMIUBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT 1 ipocToe BemecTBo. HaxoxkaeHrne Bogopoaa B mpupoae, Gu3ndeckue
U XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI noydeHus. Kucnots! u conu.

MonsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbl. Bona kak pactBoputenb. PactBopbl. HackimieHHble u
HEHACBIIICHHBIE PACTBOpPHI. PacTBOpUMOCTh BeElIECTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUUYecKue CBOMCTBAa Bonbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU
yesoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKa
MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHui. Oxcuapl. Kimaccudukanust OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCIIOTHBIE, aM(poTepHBIe) U HeconeoOpasytomue. Homenknarypa
okcua0B. DU3nUeCKre U XUMUYECKHE CBOMCTBA OKCHIOB. [loiyueHue okCcuaos.



OcHoBanns. Kiaccudukamust ocHoBaHMiA: MENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmii. dusnueckue U XHMHUYECKHE CBOMCTBAa OCHOBaHUU. llomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. Ouznyeckue U XUMUYECKHE
cBoiicTBa kuciot. P aktuBHoctu metamioB H. H. bekerosa. [losnyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue coiictBa coieil. [lomydenue
COJIEH.

['eneTnyeckas CBsI3b MEXK/y KlacCaMd HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJIENIEHUE COAEPKaHMsI KUCIOpoJa B BO3yXe, MOJydeHue, COONpaHue,
pacno3HaBaHMEe M HM3Yy4YEHUE CBOICTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOBHMKHOBEHHUS U IMPEKpaALICHUsl TOpeHus (Moxkapa), 03HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOMCTB, NOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
W3Yy4eHHE CBOWMCTB BoaOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCIIOJIH30BaHNUE BHICOMATEPHAIIOB), HAOIIOACHIE 00pa3Il0B BEUIECTB KOJIUISCTBOM |
MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM J10J€d pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HATpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPTaHMYECKHUX BEILECTB PA3IUYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W INEJIOYEH, M3ydeHHe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KHCIIOTHI, KUCIOT C METaNIAMH, PEaKITAMA
HEUTpanu3aluu, MoJy4YeHne HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHHUE OJTHOTO METalljia JPyruM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad o TeMe «BaxHednme Kiaccsl
HEOPTaHUYECKUX COCTMHECHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumu4deckux jiemenros /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasl CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIACCUPUKALNN XUMUYECKUX dJIeMEHTOB. [IoHATHE 0 TpymHIax CXOTHBIX
3JIEMEHTOB (LEJIOYHBIE U IIET0OYHO3EMENbHbIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepmogmyeckass cucrema XuUMHYecKHX odiementoB [, .
MenneneeBa. Koportkonepuonnas u JumMHHONepHoAHas ¢opmbl lleprnoanueckoil cuUCTEMBI
xumuueckux snemeHTtoB J[. M. MennpeneeBa. Ilepuoasl u rpymnnbl. DU3NUECKUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DiekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
o0onoyek aromMoB mepBbIXx 20 XuMudeckux sneMeHTOB llepuoamueckoit cucremsr J[. H.
MenneneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxkeHuto B [leproanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUs paJuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOAaM.

3nauenue [leprnoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. Jl. 1. MeHaeneeB — y4€HbIN U IPasKJaHUH.

Xumuueckas CBS3b. KoBasieHTHAas1 (monsipHas u HEMoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAas! CBA3b.

Crenenp  okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbr
OKHUCIIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHAA
LMHKAa C pacTBOpaMU KHUCIJIOT W IIEJIO0YEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPBI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOpEHUE, PEaKLUK Pa3I0KEHUS, COSTUHEHNUS ).

Meosrcnpeomemnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NMPU M3yUYEHUU XMMHU B 8 KJlacce OCYIIECTBISETCS
Yyepe3 UCIOIb30BaHKE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MIOHATHIA, TaK U MIOHSITUH, SBIISIOIINXCS
CUCTEMHBIMU JJISl OTJIEbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO111e ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIN (DakT, rUIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CUHTE3, KJacCU(pUKalUsi, MEePUOJUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpPEHHUE, MOJIENb, SIBJICHUE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHA, HU30TOIIBI,
PaZnOaKTUBHOCTb, MOJICKYJNA, SJEKTPUYECKUI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHME BEIECTBa, ra3, (U3WYECKUE BEIUYHHbBI, €TUHHUIBI U3MEPEHMs, KOCMOC, IJIAHETHI,
3BE351, CoMHIIE.

buonorus: ¢porocunres, npxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, MOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYecKasi peakuusi

Ilepuognueckuit 3akoH. Ilepuomuyeckas cucrema xumudeckux odnementos [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaIbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
MOJI0’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cuctemMe U CTpOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTH CBOWCTB BEIIECTBA OT THUIAa KPUCTAIIMUECKON PEIIETKU U BUJIa XUMHUECKOH CBSI3U.

Knaccudukanus M HOMEHKJIATypa HEOpPraHHMYECKHX BeUIeCTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3iMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUI, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakiui Mo pa3InyHbIM MpHU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BELIECTB, M0 TETJIOBOMY 3P (PEKTY, 10 H3MEHEHHUIO CTETIEHEH OKHCICHHS
XUMHUYECKHX DJJIEMEHTOB, IO OOpaTHUMOCTH, TII0 YYacTHIO KaTanu3aropa). OK30- H
HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKHUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsTie o xuMuyeckoMm paBHOBecHU. DaKTOPHI, BIAUSIONINE Ha CKOPOCTh XUMHUYECKON
pEeaKLUU U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPaBHEHHH OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHHUEM METO/1a AIEKTPOHHOIO OasiaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTEI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JIMCCOLIMAIINU BEIIECTB C PA3IUYHBIMU BUIAMU XUMUYECKOM cBA3HU. CTENeHb
nuccoranui. CUIIbHBIE U CI1a0ble 3JICKTPOJIUTHI.

Peakun moHHOrOo 0OMEHa. YCIIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUsl peakuui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanui. KayecTBeHHbIE peakIMu Ha HOHBI.
[TonsiTEe O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUaa HaTpHsl),
UCCJIEIOBAaHME 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON pEakUuu OT BO3ICHCTBHUS pa3IMUYHBIX
(bakTOpoOB, UCCIEIOBAaHHE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUU
KHCJIOT, IEJI0Y€el U coseil (BO3MOKHO UCIIONIb30BAaHUE BUJEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONIUX TPHU3HAKH TPOTEKAHMs pPeaKIuii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaklHid (FrOpeHHe, peakluu pa3ioKeHHs, COSAUHEHUs), pacllO3HaBaHUE



HEOPraHMYECKUX BEIIECTB C TIOMOIIbI0 KAuyeCTBEHHBIX pEaklMi Ha HWOHBI, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTa/ibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHne M (pu3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMMHYECKHE CBOMCTBA Ha IMpHUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETalIaMH,
mienoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYCHHE,
npuMeHeHue. [[eicTBre X1opa U XJIOpOBOJOPOa Ha OPraHu3M 4elloBeKa. BaxkHenmue Xiopuasl
U UX HAXO0XJECHUE B IPUPO/IE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKUE CBOICTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe M XUMHYEeCKHue CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmIme Kak MpeacTaBUTENS Kiacca KUCIOT U criendudeckue). XUMUYECKUE PEAKIUH, JISKAIIe
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOJIY4YEeHHUs CEPHOI KUCIOTHI. [[puMeHenne cepHO KUCIOTHI.
Conu cepHOUl KHCIIOTHI, KauyeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepel u e
COCIMHEHUHN B IPUPOAC. XUMUUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIE JOXK/IH, 3arPSI3HEHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAIICHHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHHUA. A30T, paclpoCTpaHEHHE B NpuUpone, (QHU3UYECKHe U
XUMUYeCcKHe cBoicTBa. KpyroBopoT azora B npupoje. AMMHUAK, €ro (pu3ndeckue U XUMHYECKHEe
CBOICTBa, Moy4yeHue u npuMeHeHne. Conu aMMOHUs, UX (pU3HUECKHe U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THAas KUCIOTa, €€ IOJy4YEeHHE,
bu3ndeckue W XHMMHYECKHE CBOMCTBa (0OIIMEe Kak TPEICTaBUTENS Kiacca KHCIOT |
cneuupuyeckue). Mcnonb3oBaHue HHUTPATOB M COJICH aMMOHHS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMICH Cpebl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI U BOAOEMOB). Docdop, ammoTpornHble MOIUPUKAIH
docdopa, duznveckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3uueckne M XUMHYECKHE CBOWCTBa, mosyueHue. Vcnonp3oBanue ¢ochaToB B KauecTBE
MUHEPATBHBIX YIO0OPEHUMH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUA. YTJEepo/, alIOTPOIHbIe MOAUDUKAIINY, PacIpOCTPaHEHHE B
npupoe, pusnyeckre 1 XUMUIeckue cBoiicTBa. Ancopouus. Kpyropopot yriepoaa B mpupoze.
Oxkcuppl yraepoaa, ux pU3NYecKue U XMMUYECKHE CBOWCTBA, JCMCTBHE HA KUBbIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ oKkcuoM yriepona (IV),
TUIOTE3a TI100aIbHOTO TMOTEIVIEHHUs KJIMMaTta, MapHUKOBBIA 3(Q¢eKkT. YTonbHas KUCIoTa U eé
CONM, UX (PU3MYECKHME M XUMHUYECKHE CBOMCTBA, IMOJydyeHHE W NpuMeHeHue. KadecTBeHHas
peakuus Ha kapOoHaT-MOoHBI. Vcnonb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIITIEHHOCTH
U CEIIbCKOM XO3SICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KAaK O COCIUWHEHHSX yriepoja
(MeTaH, 3TaH, THJICH, alleTUJICH, TAaHOJI, TJIMLEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKU
YTJI€BOOPOAOB (yroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MEpepadOTKH (OEH3HH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMONOrMYeckH BaKHBIX BELIECTBAX: XKMpax, Oenkax,
yriaeBolax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €IUHCTBO OPraHUYEeCKHX U
HEOPraHUYECKUX COCTMHEHUN.

Kpemunii, ero ¢usmyeckne M XHMHUYECKHE CBOWCTBA, MOJYYCHHE M TPHUMEHCHHUEC.
Coenunenuss kpeMHusi B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuws (IV) u
KpeMHHEBOM KucioTe. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BaxkHelmme
CTpOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, »xene300eToH. IIpoGieMsr
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEpHAJIOB B TOBCEIHEBHOM KU3HH.



Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJNSTHOM KHCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKkluil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NUECKne U XUMUYECKHE CBOMCTBA TaJOr€HOB M MX COCIUHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OO0pa3laMu XJOPHAOB (TaJOreHHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U € COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAIIOB), HAONIOJCHWE Tmporiecca OOyrauBaHMs  caxapa MO JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yY€HHE XUMHUUECKUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHUCJIOTHI, TIPOBEJICHUE KaueCTBEHHOI peakluu Ha cyib(paT-uOH W HaOJoJIeHuEe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3UYECKUMHU CBOMCTBAMM a30Ta, (pocdopa M UX coeauHEHHH
(BO3MOXHO HCTIONB30BaHUE BUICOMATEPHAIIOB), 0OpasiamMu a30THBIX B (OCHOPHBIX yI0OpEHUI,
MoJlyueHue, coOupaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peaklUii Ha HOH aMMOHUS U (ocdaT-uoH U U3y4eHHE MPU3HAKOB UX NMPOTEKAHMUS,
B3aMMOJIEHCTBYE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMAaTEpPHUANIOB), H3Y4YEHHE MOJeNed KpPUCTAIMYECKUX peImEToK anMasa, rpadura,
dymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOIIUU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, MojlydeHune, coOupaHue, paclio3HaBaHue U N3y4eHHE CBOWCTB
VIICKUCIIOTO Ta3a, MPOBEJACHHE KAYeCTBEHHBIX pEakIuii Ha KapOOHAT M CHUJIMKAT-WOHBI H
W3y4eHUE TMPU3HAKOB UX IMPOTEKaHUs, O3HAKOMJIICHHE C MPOAYKIMEH CHUIMKATHOU
MPOMBILIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «BaxHelne HemeTauibl U UX
COETUHEHUS».

MeTa/Jibl M MX COEUHEHUSI

OO61as xapakTeprucTUKa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MOJIOKEHUS
B Ilepmoaunueckoil cucreme XUMHYECKUX djeMeHTOB [I. 1. MenneneeBa U CTpOEHHS aTOMOB.
Crpoenne MeramioB. Meramndeckass CBsA3b M METAJUIMYECKas KPUCTAUIMYECKAs] PEIIETKA.
DNEKTPOXUMUYECKUNA psAJl HanpsokeHU MetamioB. Dusnmueckne M XMMHYECKHUE CBOMCTBA
MeTaiioB. O0mue crnocoOsl MoydyeHus MeTawioB. [loHsTHe 0 KOppO3UM METasIoB, OCHOBHbBIE
CHocoOBl 3alMThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMHHUAN, OpoH3a) M HX
PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounble MeTasuIbL: TTONOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MengaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJE€HHE B Mpupoje. OU3NYeCKUe U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCINHEHUN.

[IlenoyHO3eMeENBHBIE METAIIJIBI MATHUM U KaJIbLUI: MTOJ0KeHUE B [Ilepnoandeckon cucreme
xumudeckux annemeHtoB . M. MeHnaeneeBa, CTpOEHHE WX aTOMOB, HAaXOXIACHUE B MPUPOJIE.
Pu3nyeckue U XMMHUYECKHME CBOMCTBA MAarHus U KajblMs. BakHeHIIMe COCIMHEHUS KaabLUs
(oxcua, TuApOKCH I, coyr). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHH .

AmoMuHuii: nonoxxenue B llepmonnueckoil cucreme Xumuueckux snemeHtoB [l U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKAEHUE B Mpupojae. Pu3nueckue 1 XMMHYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepmoamueckoid cucrteme xumuuyeckux »saeMentoB JI. U.
Mengeneesa, CTpOEHUE aTOMa, HaXOXJAEHUE B npupoae. PU3NYEeCKUe U XUMUYECKUE CBOKMCTBA
xkenesa. Okcunbl, ruapokcuasl u comm kenesa (II) m sxemesa (III), mx cocras, cBoWcTBa H
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3ilaMy METAJJIOB U CIUTABOB, X (PHU3UYECKIMH CBOMCTBAMU, U3YUCHHE
pPe3yabTaTOB KOPPO3UH METALIOB (BO3MOXHO MCIIOJIL30BAHKME BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJa KalbllMsi U HATpus C BOJAOM (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HMCCIIEJOBAHUE CBOWCTB >KECTKOW BOJbI, MpOIEcCa TOPEHMs XKele3a B
KHCIIOpOoJie  (BO3MOXXHO  HMCIIOJIb30BAaHHWE  BUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajablUs, aTIOMUHUS, LUHKA, kene3a (II) u xeneza



(I1T), memu (1), HaOmromeHWE M OMHMCAHUE TPOIIECCOB OKPAIMBAHMS TIJIAMEHW MOHAMU HATPUS,
Kamusl U Kaublus (BO3MOXHO HCIIONB30BaHUE BUACOMATEPUAJIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHHUS M THUIPOKCH/IA IMHKA, PEHICHHE SKCIEPUMEHTANbHBIX 3a/1a4 110
Teme «BakHelne MeTajuibl U UX COCJIUHEHUSI».

XuMHs U OKpYsKAIIas cpeaa

BemectBa n maTepuansl B TOBCEIHEBHOM KM3HHM YEJIOBEKA. be3omacHOe MCIOIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomp Mpu XUMHUYECKHUX OXOrax u
OTpAaBJICHUSX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollel cpeipl (MpeesibHas 0nycTuMas KOHIIEHTPaIHs
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTUIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3ioB MaTepuayioB (CTEKIIO, CIIABbI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Meosrtcnpeomemnuwie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH XMUMHUHU B 9 KJacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATHH, SABISIOLIUXCS
CHUCTEMHBIMU JJI OTAENbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01re ecTecCTBEeHHO-HAYUHbIE MOHSATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaIIU3,
CUHTE3, KIacCU(pUKaLUs, MEePUOJUIHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTHUS, MaTepHAIIbI.

®dusnka: Marepusi, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJI, HN30TOIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUIl 3apsl, MNPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDJIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas peIIETKa, CIIaBbl, PU3NUECKUE BETUUHUHBI, €IMHULIBI
U3MEPEHHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, npixanue, Omocdepa, IKOCUCTEMA, MHHEPAIbHBIE YAOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOmHIEr0o 0Opa3oBaHUs
JOCTUTAIOTCS B X0J/I¢ O0YUYCHHSI XMMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEILHON JEATEIHLHOCTH B
COOTBETCTBUM C  TPAAULHUOHHBIMU  POCCHUMCKUMHU  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMA M HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMNA 00Y4arOIINXCS.

JIM9HOCTHBIE PE3yJAbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALIMNA W PACHIMPEHHUE OMbITa JEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HACJIEUIO, MOHMMAHHS 3HAUYEHUS XUMHYECKOW HAyKHM B KU3HU COBPEMEHHOrO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMAaLUEl O MepeaoBbIX JOCTHKEHHUSIX M OTKPBITUSIX
MHUPOBON U OTEUECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOHCTBE
MUpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS O COIMAIBHBIX HOpPMax M MPaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATENbHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOM NIEATEIHHOCTH NP BBIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 33/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX TMPOCKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce ITOH y4yeOHOU AesTebHOCTH, TOTOBHOCTU
OIICHUBATH CBOE MOBEACHUE U IMOCTYIKU CBOUX TOBAPUIIIEH C MO3UIIMHY HPABCTBEHHBIX U TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 TO3HAHMSL:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHUS O  BEIIECTBE W  XUMHYECKOW  peakiu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO pa3BUTHSl HAayKH U COCTABJISIIOIIME OCHOBY s
MOHMMAaHHUSA CYITHOCTH HAYYHON KapTHHBI MUPA, MIPEICTaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SAX YEJOBEKa C MPUPOJHON CpEeIoid, O pOiIM XUMHUU B MO3HAHUH
3THUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUN 1O XUMHH,
HEoOXOoauMBbIe Il OOBSCHEHUS HaONI0aeMbIX TMPOLECCOB M SBJICHUN, I03HABATEIHHOM,
WH(POPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMH TEXHHYECKUMHU CpEICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHUH;

uHTEpeCc K OOyYeHHI0 M MO3HAHUIO, JI00O03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MMPOCKTHOW M HCCIIEIOBATEIbCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHs 00y4YeHHS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HaHHE [IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HMU, OCO3HAHUE TOCIEICTBUU UM HEMPHUITHE BPEAHBIX MPHUBBIUCK
(ymoTpeOneHus ajmkoroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPABHII
0€30MacHOCTH MPHU OOPAIIEHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U pealbHON KU3HMU;

5) TpyaoBOro BocnuTaHMs:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUI0 MPOdECcCHil U TpyAa pa3InyHOrO PO/a, YBAXKCHHE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBHIOOP HMHIUBUAYAIBHOW TPACKTOPUU TPOAOIDKEHHS
o0Opa3oBaHusl € Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHENHOW TPO(PEeCCHOHATBHONW NEATeIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B PO(ECCHOHATILHOU Cpelie;

6) IK0JI0OrM4ecKOro BOCIIMTAHUSA:

HKOJIOTHUYECKH TIEJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyILEeCTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0pPOBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHUYECKOMY 30POBBIO,
OCO3HAHHWE IIEHHOCTU COOJIIOICHUS TTPaBUiI OE30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUSAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJydaeMble MPU U3Y4YEeHUU XUMUH, I pelIeHHs 3a/1a4,
CBS3aHHBIX C OKpPYXKAlOLlEeld IPUPOJHON CPEAOW, Ul IOBBIMICHHUS YPOBHS DJKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed UX peleHus
MOCPEJICTBOM METOJOB XUMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMATIbHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3YyJlbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHUPOBO33pEHHUsSI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTE3a, (HaKT, CUCTEMA,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUU U3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHBEpcajbHble yueOHble NelcTBUA (IO3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOPbIE 00eCredYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
PacKpBIBATh CMBIC XUMHUYECKUX MOHATHH (BBLIEIATH X XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMIMOCBSI3b C JPYTMMHU TOHSTUSIMHU), HCIIOJNB30BATh TMOHSATUS JUISI OOBSICHEHUS OTACIBHBIX
(bakTOB U SBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPUH 11 KIacCU(DHUKAIUN XUMHUUECKHUX BEILIECTB
U XUMUYECKUX PEAKINi, yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, JECIYKTUBHBIE, MO aHAJOTHH),
JienaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPUMEHITHh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U MEeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUHU, NPeoOpPa3OBBIBATH MIUPOKO
IPUMEHSEMbIE B XUMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XuMH4deckass (opMylia W ypaBHEHHE XUMHYECKOW peakuud — TPU PEIIeHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM OSTHUX MOJEIbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIISCTB U
XUMHUYECKHX PEaKIMii, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHe AeHCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHMUS, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMbIX CY)KJICHHIA;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATE €T0
pe3ynbTat, GopMmynupoBaTh OOOOLIEHUS W BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOUPATh, AaHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BHIOB
U GOpM IPEICTABICHHUS, [TOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIIpaBOYHbIC TOco0Ous, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MIPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33744
OTPeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHUS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOBb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (OpPMY MpeICTaBICHUS
uHPOPMALIMK ¥ WUTIOCTPUPOBATH pEIIaeMble 3a/la4ydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpa UKk U UX KOMOUHAITUSIMH,

YMEHHE WCIOJb30BaTh W aHAJIM3UPOBATh B MpOIECCe y4EeOHOW U HCCIEA0BATEIHCKOM
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIIiCTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IPUPOTHON CPELBI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe T1eiiCTBUSA:

yMEHHUsl 3aJlaBaTh BOIPOCHl (B XoJe Auaiiora W (Wiu) JUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH MOJIyY€HHBIE PE3YJIbTaThl I03HABATEIHHON JESTEIILHOCTH B YCTHBIX
U THCHMEHHBIX TEKCTax; JeNaTh IPE3CHTALMI0 PEe3YJbTATOB BBIMOIHECHUS XUMHYECKOTO
AKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, JTAOOpaTOpHONW pabOTHI MO HCCIACAOBAHHIO CBOWCTB
BEIIECTB, YU€OHOTO MPOCKTA);

yMEHHsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJICIOBATENILCKON NIEATEIHbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéra
0O0IIMX WHTEPECOB M COTVIACOBAHMS TIMO3UINI (0OCYKIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpeAeNieHNEe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJTHEHHOU pabOThI U IpyTHE).

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CAMOCTOATEIBHO OMPENENITh LeNu ACSTeNbHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITENHHOCTH, BHIOMPATH
HanOosiee 3 EeKTUBHBIE CITOCOOBI pEIIeHUS YISOHBIX M TI0O3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIHHO
COCTABJISITH UM KOPPEKTUPOBATH IPEJIOKEHHBIN aJITOPUTM JEHCTBUI ITPU BBIIIOJIHEHUH 33 JlaHUN
C y4éTOM TOJy4YEHHUs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIusX,
OIICHUBATh COOTBETCTBUE MOJTYYCHHOTO pPe3yibTaTa 3asBICHHOHN IIeNId, YMEHUE HCIIOIb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraeMble B YCJIOBUH 3a/1aHUH.

MNPEJMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEIBHOIO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOM (enepanbHON pabodeld MporpaMMoM, BBIICISIOT: OCBOCHHBIC
oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHIA, crienuduueckue s
npeaMeTHo obnactu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €0
MHTEpIIpETAMU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K konny obydenust B 8 Kiaacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHM

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJEKyJa, XUMUYECKHUIT

AJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJTHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJIsl XUMUYECKOTO dJIEMEHTa
B COCAUHEHMM, MOJSIPHBI 00BEM, OKCHZA, KHCJIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCUuPUKAIHS
peakuuii: peakliui COeAMHEHUS, PEaKLUU Pa3JIOKEHUs, PeaKkI[ui 3aMELICHHS, PeaKIiu
oOMeHa, HK30- U SHAOTEPMHUYECKUE PEAKIUH, TETUIOBON 2PPEKT peakiuu, SApo aToMa,
JMIEKTPOHHBIA CJIONH aToMa, aroMHasi opOWTa b, paguyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsl W HETOJIIpHAas KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, AaHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEHTHAs KOHILIEHTpAIHsl) B pacTBOPE;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHSATUH M MPUMEHSTH 3TU
MIOHSITHS TIPU OMTUCAHUH BEIIECTB U MX MPEBPAICHHUIA;

UCTIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBICHHsS (OpPMYyNT BEHIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIUH;

ONpeAeNiATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHEHUSAX, MPUHAIIC)KHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEOUHEHHM 1o ¢opmyaaMm, BHI XHUMHUYECKON CBS3U
(KoBaJIeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
MOHUMAaHHE TEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XHMHUYECKUX DJIEMEHTOB OT HX
nonokeHuss B llepuonuyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MAcCChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONMMCHIBaTh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ileproguueckoir cucTembl
XUMHYECKHUX JJIEMEHTOB: Pa3nyaTh MOHATHS «TJaBHas moarpymnma (A-Tpymma)» u
«mmobounass moxarpynmna (b-rpymma)», Mameie W OOJBIIME TMEPUOABI, COOTHOCHTH
o0o3Ha4YeHHsI, KOTOphIe UMEIOTCsl B Tabnuie «l[leprogudeckas cucteMa XUMHUYECKUX
sneMmeHToB J[. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTE€PUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsii sapa, oO0IIee YHCIO JJICKTPOHOB H
pacnpeeseHne ux Mo 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKUE
peakuuu (MO YUCIY U COCTaBY YYACTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
sddexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHWCAaHUE TMpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJTIF0 XUMUYECKOTO DJIEMEHTA M0 (JOpMYJie COSTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKON peaklnu;

IPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTENIbHON NeATEeIbHOCTH — aHaJU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIMI0, KIACCU(PUKALUIO, BBIIBICHHE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JAJIl M3YYEHUS CBOWCTB BEIIECTB M XMMHUYECKUX DPEAKIIMIA,
€CTECTBEHHO-HAYYHBIEC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIIUPOBAHHUE,
SKCTICPUMEHT (peabHBIN U MBICJICHHBIN );

cleoBaTh MpaBWJIaM IIOJb30BAaHUS XHMMHUYECKOM TOCyAOM U  J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpalleHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU MO BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOpPOHa), MPUTOTOBICHHUIO
pacTBOPOB € ONpPEAEIEHHON MAacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TIPOBOJNTH XUMHUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOITBI0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOpaHK U APYTHE).

K koHmy obydenus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE IOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX IMOHATHH: XUMHYECKHH AIIEMEHT, aToM,
MOJIeKYJia, NOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JJIEKTPOOTPUIATEILHOCTD, CTENECHb OKHCICHHUS, XUMHUYECKas pPeaKius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3()(eKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, NEKTPOJIHTHI,
HEJJIEKTPOJIUTBI, 3JICKTPOINTHYECKAs JUCCONMAINSA, PEaKIUH HMOHHOTO OOMeHa,
KaTaJln3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble M HeOoOpaTUMBbIE pEaKIHH,



OKHUCJIUTEJIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOMHUs, aMPOTEPHOCTh, XUMHUYECKAs CBS3b
(koBaJIeHTHasi, HOHHAs, MeTaJIM4yecKas), KpUCTAJIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peakiuu, MpeaeabHO JO0mycTUMast
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TMOHATUH M NPUMEHSTH 3TU
MOHSITHS ITPU OMTUCAHUH BEILIECTB U UX MPEBPALICHHIA;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JJIsi COCTaBJeHHsS (OpMYyT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OTpEACNATh BaJCHTHOCTh M CTENECHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSIX Pa3IUYHOIO COCTaBa, MPUHAAJIC)KHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACcCy COEJMHEHUH 1Mo Gopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYEcKasi) B HEOPraHWYECKUX COCAMHEHUSAX, 3apsij HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cMmbich Ilepuoauueckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh Tabaumunyo Gopmy [lepuomndeckoii
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas mnoxarpynna (A-
rpymnna)» u «nobouyHas mnoxarpymmna (b-rpynma)», manble W OONbIINE TMEPHOMBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabuIle, C YUCTOBBIMU
XapaKTePUCTUKAMHU CTPOSHHUS aTOMOB XMMHUYECKUX DIIEMEHTOB (COCTaB W 3apsij sjpa,
00111ee YMCII0 AIEKTPOHOB M PACTIPEACIICHHE MX IO AJICKTPOHHBIM CJIOSIM), OOBSICHATH
o0mye 3aKOHOMEPHOCTH B HM3MEHCHHH CBOWCTB JJICMEHTOB M WX COCJIWHCHUN B
npeJenax MaJbIX MEPUOJ0B U TNIABHBIX MOATPYIIN C YUETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUECKUE
peakuuu (MO YUCIYy U COCTaBY YYACTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHHUIO CTETICHEeH OKUCIICHUSI XUMUYECKHUX JIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATh) OOmMME M CHernuUUYEeCKHe XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas ONMMCAHNE MPUMEPAMH MOJICKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBJIITh YPABHEHHUSI DJICKTPOJIUTUUYECKONM TUCCOLUAIMU KUCIIOT, IEI0YEH U COJIEeH,
NOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS PeaKuii HOHHOTO OOMEHa, YpaBHEHUS peaKIuii,
MOJTBEPXKJAIONINX CYIIECTBOBAaHME TE€HETUYECKOM CBA3M MEXKAY BeEIIeCTBAMHU
Pa3IUYHBIX KIIACCOB;

pPacKpbIBaTh CYIIHOCTH OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TMOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOTHO3HPOBATh CBOMCTBA BEIECTB B 3aBHUCHMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAIICHU B Pa3INYHBIX YCIOBUAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKON peaklny;

coOnrofaTh MpaBuia MOJB30BAHUS XMMHUYECKOM mocynoil M 1abopaTOpHBIM
o0opymoBaHueM, a TakKe MpaBuia OOpalleHHsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU MO BHIMOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTIIEKHCIIOTO rasa);

MPOBOJMTH PEAKIMH, TOATBEPIKIAONINE Ka4YECTBEHHBIN COCTaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, HOAuA-, KapOoHaT-, (ocdar-,
CWJIHMKaT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI HU3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUYECKUX BELIECTB;



MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIbHON JEATEIBbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHME, O0000IIEHHEe, CUCTEeMATHU3AIMI0, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3eM — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHMil, €CTECTBEHHO-
HAy4YHBIC METOIbI IO3HAHUS — HAOJIOICHHIE, H3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peabHBII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIe (LM poBbIE)
KontpoabHbie [MpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoTsI
Pa3nea 1. IleppoHayanbHble XUHMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK
’ MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemntecTBa 1 XMMHUYECKHE 15 | Bbubnuoreka [IOK
’ peaKiuu https://m.edsoo.ru/7f41837¢c
Htoro no pasneny 20

Paznen 2. BaxHeiilune nmpeacTaBuTe u

HCOPraHuvIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK
00 okcHumgax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1aCChI 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepnoanyeckuii 3akon u [lepuoguveckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHI




[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XAMHUYECKUX djieMeHTOB 1. U. 7 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToma
XUMHYECKAsS CBI3b.
3.2 OKHUCIIUTEIBEHO 8 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIMH
Bbubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrpoabnbie  I[Ipakruueckue (wicpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
Pasznen 1. BenecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka HOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTa/sibl M HX COeTUHEHUS
71 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmel. ["aorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.2 anemMeHTOB VIA nbl. Cepa u e€ 6 bubmmorexa [OK
' TPYTIEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 buommorexa LHOK
’ . TPYIHIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeTUHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cRoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 KHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Htoro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
o/ Tema ypoka Beero Kontpoabubie IIpakTnueckue 00pa3zoBaTeJbHbIE
padoTsI padoThI
pecypchl
1 [Ipenmer xumuu. Poab XMMUU B )KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 ITousgaTue o MeTOnax MO3HAHUS B XUMUHU 1 bubmorexa LOK
https://m.edsoo.ru/ff0d227¢
[Tpaktruueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00OpaTOPUN U IPUEMBI 1 1 bubnnorexka HOK
oOparieHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTeie BemecTBa U cMecH. CrIocoObI 1 bubmuorexa [JOK
paszzaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH OBAPEHHOM 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbu6nuoreka [IOK
6 ATOMEI H MOTIEKYJIb! ! https://m.edsoo.ru/ff0d2a6c
7 XuMU4YecKue 371eMEHThl. 3HAKH (CUMBOJIbI) | bubmuorexa [JOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U CHOKHBIE BELIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 buommorexa HOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bbubnuoreka [IOK

10 Xumunueckas popmyna. BaneHTHOCTb aTOMOB
bopmy https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
1 OTHOcUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas g0t XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COEeIMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Monb. MosnsipHas bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®OuU3nYecKue U XUMUYECKUE SIBIICHHUS. bubmuotexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclIoBUS IPOTEKAHUS bubnnorexka HOK
XUMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruuciienus Koau4uecTBa, MacChl BEIIECTBA bubmuotexa [JOK
10 YPaBHEHUSM XUMHUYECKUX PEaKUI https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMUIeCKHX peakinii
18 (coenmuHeHws, pa3IOKEHUS, 3aMEIIICHHUS bubmorexa HOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 sHnukoneauct. O6o0eHNe 1 bubmorexa [TOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3alus 3HaHUI
20 KontponsHas padora Nel no reme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech raszos. CocTaB Bo3ayxa.
v > bu6mmoreka [IOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448¢




duznueckre 1 XUMUYECKHE CBOMCTBA

Bbubnuoreka [IOK

22 .
KHCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE) hitps://m.cdsoo.rw/f0d46 14
[NousTHE 00 OKCHIAX
CrrocoOBI MOTYYEHHS KUCIOPOoaa B
23 nabopaTopuu Zlqn OMBILHJIerH(f[()TH bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHenue kucnopona
TennoBoii 3pPexT XUMUIECKOH peaKIuu,
24 TOHATHE O TEPMOXUMHUYECKOM YPABHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUYECKIX PEAKITHIX
TommmBo (HedTh, Yroias U METaH).
25 3a ${3HCI§I/IG(1];OS o a, CII0COOBI iro bubmmorexa IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHUS
[TpakTruueckas padota Ne 3 o Teme
26 «[Tonyyenue u coOupanue KUCI0POaa bubmorexa LIOK
yi N P pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBONCTBY
7 Bonopon — 35eMeHT U MpoCTOe BEIIECTBO. Bbubnmuoreka [IOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 dusndecKkrue U XUMUYECKUE CBOMCTBA bubmuotexa [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTaX U CO
TATHE O KHCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 o reme
31 «[Tonyuyenue u cobupanue BOAOPOIA bubmorexa LIOK
yi N P AOpOAd, https://m.edsoo.ru/ff0d4£42
W3YYEHUE €r0 CBONCTBY
32 MomnsipHblii 00BEM ra30B. 3aK0H ABOTapPO buommorexa HOK

https://m.edsoo.ru/ff0d542¢




Brruncnenus 00bEMa, KOJIMUECTBA BEILIECTBA

Bbubnuoreka [IOK

33 rasa 1o ero U3BeCTHOMY KOJIHNYECTB
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
Brruncnenus 005EMOB ra30B 10 YpPaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusnyeckue 1 XUMUYECKHE CBOMCTBA BOIBI bubmmorexa IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. Hacbiienasie u
37 HEHACBIIIIEHHEBIE PacTBOPLI. MaccoBast 1ol bubmorexa LOK
p PBL https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[TpakTrueckas padota Ne 5 mo Teme
38 «[IpuroToBiieHre pacTBOPOB C ONPEACIEHHON bubmorexa LIOK
p . . p p pe https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei PaCTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmmoreka [JOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHusI: cOCTaB, Ki1accupurams, Bbubnmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHue u XMMUYECKHE CBOMCTBA bubnuoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca




44 Kucnotsl: cocras, kiaccudukaus, Bbubnmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
ye https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATYypa, COCOObI bubmunorexa [JOK
MIOJIY4ECHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TEME bubnnorexka HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
43 I'eneTnueckas cBsI3b MEXKy Kilaccamu bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011eHre U cUCTEMATU3AIMS 3HAHUN H
https://m.edsoo.ru/00ad9cb2
Kontposbnas padota Ne3 no teme
" bubmmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
“n https://m.edsoo.ru/00ad9¢la
COCJIMHECHMI
[TepBbie MOMBITKY KIIACCUPUKALIAN
51 XUMUYECKHUX 3JIeMeHTOB. [ToHsITHE O Tpynnax bubmorexa HOK
' 24 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
ITepnoanueckuit 3axoH u [lepuoguueckas
bu6mmoreka [IOK
52 cucTeMa XMMHYecKux 31aeMeHToB JI. U.
https://m.edsoo.ru/00ada52¢
Menaeneena
53 Ilepnoanl MIIbI, TOATPYIIIIEI bubmorexa LOK
P > TPYHITEL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnorexka HOK

N30TOomnEbI

https://m.edsoo.ru/00ada342




CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB

Bbubnuoreka [IOK

55 I1 5 ..
anemenToB [lepuonnueckoit cucremsr /| hitps+//m.edsoo.rw/00adabhe
Menneneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubmuorexa [JOK
56 ero nosioxkeHuro B Ilepuoguyeckon cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa s
57 pa3BuTus Hayku U npaktuxu. J[. W. bubnuoreka [JOK
MenpeneeB — y4€HbIN, MIE1ArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUILIATETLHOCTh aTOMOB bubnnorexka HOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xuMudeckast CBSI3b bubmmorexa IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBanenTHas noyisipHasi XuMHU4YECKas CBSA3b
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosapHast XUMHUYECKAsT CBSI3b bubmmorexa IOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHE ORHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU buGnnorexa LIOK
peakl https://m.edsoo.ru/00adb076
64 OKHCIUTENIN U BOCCTAHOBUTEIH bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o reme bubmmoreka [JOK
«CtpoeHne atoma. XMMHYECKasl CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6001eHuE 1 bubnuoreka [JOK

CUCTeMaTH3alus 3HaHUU

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




67 PesepBublit ypok. O600111eHuE 1 | bubmmoreka [IOK
CUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O600111eHuE 1 | bubnuoreka [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




9 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcebl
[lepuonnueckuit 3akoH. [leproanueckas
bu6mmoreka [IOK
1 cucTeMa XuMHYecKux 3aeMeHToB /1. W. 1
https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MEpUOJI0B
3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buipl XUMUYECKON CBS3U U THUIIBI | bubmuorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IToBTOpenue u yray0OaeHue 3SHaHUI 1 1
OCHOBHBIX pa3liesioB Kypca 8 Kiiacca»
6 Knaccudukanuss XMMUYEeCKUX PEAKITHA 110 | Bbubnuoreka [IOK
Ppa3AYHBIM TTPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON PEAKIUU.
7 ITonsAiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKiusax
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
2 @DaKTOpBbl, BIUSAIOIIAE HA CKOPOCTh | bubmuorexa [JOK
XAMHYECKON PEAKIMHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHUSI




IIPUMEHEHHE

9 OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLUALIUY. bubnuoreka [JOK
CunpHBIC U CIIa0BIC DIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHEHUS peaKkuil bubmmorexa LIOK

yp p https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCJIOT M OCHOBAHHUH
12 B CBETE MIPENCTABIIEHUN 00 bubmorexa LOK
P . https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIII
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIMTHYECKON buGnnorexa LIOK
p p https://m.edsoo.ru/00add8b2
IUCCOLHAIIAA
14 IMTonsgaTue o ruaponanse coaei buGnnorexa LIOK
p https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
m H https://m.edsoo.ru/00addd12

16 [TpaxTrueckas padota Ne 1. «Pemenue bubnmoreka [JOK
KCTIEPUMEHTAIIBHBIX 3129 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme

17 «DIIEKTPOIUTHYECKAS TUCCOLIUAIIHAS buGnnorexa LIOK

p ' https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)

13 OO01mast xapakTepuCTHKA raJIOr€HOB. bubnnoreka HOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCJIOTA,

. bu6mmoreka [IOK

19 XHMHYECKHUE CBOMCTBA, MOJyYEHUE,

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




[Ipaktuueckas padora Ne 2 o reme

20 «ITonmydeHnue COITHON KUCIOTHI, U3YUEHUE buommorexa HOK
- yj,{ » 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIUi, €CIU OJUH U3 PCarcHTOB JaH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
” OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnnorexka HOK
TPy https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
P ¢ R P . Bbubnuoreka [IOK
23 Haxoxnenue cepbl U €€ COETMHEHUH B
. https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHUE CBOICTBA Cephbl
24 CepoBoaopoji, cTpoeHHe, (U3HIECKre U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 ¢u3nuecKrue 1 XUMUYECKHE CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XVUMUYECKUE peaKliH, JIexkKallle B OCHOBE
%6 MIPOMBIIIUICHHOTO CTIOC00a MOTydIeHHsI bubmuorexa [JOK
CEpPHOM KUCJIOThI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpeibl COEAUHEHUSMU CEPBI
7 Brrunciienne MaccoBoil 40U BhIXOJ1a bubmuorexa [JOK
MNPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa JIEMEHTOB V A-
)8 rpymmsl. A30T, paclipOCTPaHEHHE B bubnmoreka [JOK
npupoe, GuznyecKue 1 XuMUIeCKHe https://m.edsoo.ru/00adeecat
CBOMCTBA
29 AMMHaK, ero Gpu3n4YecKue 1 XUMHYECKHIEe bubmmoreka [IOK

CBOMCTBA, MTOJIy4CHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004




[Ipakruueckas padora Ne 3 o reme

Bbubnuoreka [IOK

30 «ITonydyeHne aMMHuaKka, M3y4eHHE €0
. yi yi https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hru3ndecKue u bubanorexka HOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJEH

1 aMMOHHMS B KAYECTBE MUHEPAITbHBIX bubnnorexka HOK
ynoopenuii. XuMHuecKoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpPY>KaIoIle cpeibl COeUHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u pochopnas

bu6mmoreka [IOK
33 KHUCJIOTa, PU3HMYECKUE M XUMHUECKHIE
N https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnonp3oBanue pocdaroB B kauecTBe
34 MUHEPATBHBIX YI0OpeHUid. 3arpsi3HeHne buommorexa OK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl pochaTamu

35 VYriepon, pacpocTpaHEHUE B IPUPO/IE, bubmmoreka [JOK
¢u3nuecKrue 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE bubnuorexa [JOK
POOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
Iv)

37 VYronbHas KUCH0Ta U €€ CoNu bubmmorexa [OK

https://m.edso0.ru/00ae006¢c
[TpakTruueckas padota Ne 4 o Teme
" bubmuorexa [JOK
38 [Tosnyuyenue yriaekucnoro rasa.

KauectBenHnas peaxius Ha kKapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHauanbHbIE MOHATHUS 00

39 OpTraHUYECKHX BEIECTBaX KakK O buGnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIIepoaa
40 Kpemunii u ero coesuHeHus buGnnorexa LIOK
P https://m.edso0.ru/00ac080a
[Ipaktuueckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxHenme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS»

KontponbHas padora Ne3 o reme
. bubmuorexa [JOK
42 «BaxHeire HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHCHHUS»
OO01mas XxapakTepruCcTHKa XUMUIECKIX

43 3JIEMEHTOB — METaJUIOB. MeTainueckas bubnnorexka HOK
CBSI3b U METAIIINYECKask KPUCTAIMYECKAs https://m.edsoo.ru/00ael103e
pemérka. PU3nYECKUe CBOKMCTBA METAIIIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUUECKUN PSII HAIPSHKEHUI bubmmorexa LIOK

p P p https://m.edsoo.ru/00ael 156
METAaJIJIOB
OO6mue crnocoObI MOTYyYEHUS METAJIIOB.

45 CnuaBel. Beruucienus o ypaBHEHUSM bubnnorexka HOK
XUMHYECKUX PEAKIU, €CITU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00aec1278
bu6mmoreka [IOK

47 €JI0YHBIC METaJLIbI
m https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

48 Oxcuapl ¥ TMIPOKCH]IBI HATPUSI U Kalus

https://m.edsoo.ru/00ael14b2




[Ienouno3eMeIbHbBIC METAIILI — KaJIbLUN U

Bbu6nmuoreka [IOK

49
Mar"ui https://m.edsoo.ru/00ael 5¢8
50 Baxneie coenuHeHns KaJIbIU buGnnorexa LIOK
s h https://m.edsoo.ru/00ael 5¢8
51 O0001Ienre U cucTEMaTH3alNs 3HAHUI
bu6mmoreka [IOK
52 JKécTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "XEcTKOCTDL BOABI M METOMELI €6 bubmmorexa LIOK
" A A https://m.edsoo.ru/00aeclaed
YCTpaHEHUS
. buo OK
54 AroMuHNH nosmorexa I1
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U bubnnorexka HOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso noaunoreka 11O
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUBI U conn kene3a (1) n Bbu6mmoreka [IOK
xkenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001Ienre U cucTeEMaTH3alNs 3HAHUHI
[Ipaktruueckas padota Ne 7. Pemenne
bu6mmoreka [IOK
59 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TEME
. https://m.edsoo.ru/00ac3de8
«Baxxnennme MeTayIsl U UX COSTUHEHUSY
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJMH U3 PEarcHTOB JaH B
P P bu6mmoreka [IOK
60 M30BITKE UK COACPKUT TIPUMECH.
N https://m.edsoo.ru/00ael1750
Brranciaenus MaccoBoi JOIM BEIXOIa
MPOJIYKTa PEaKI1
61 O00011eHre U cUCTEMAaTU3aIMs 3HAHUI




6 KontponsHas padora Ne4 o reme |
«BaxkHenmme MeTaJluTbl U UX COCTUHEHUS»
63 BemectBa 1 maTepualbl B IOBCEAHEBHOM | bubnnorexka HOK
JKU3HU YETIOBEKA https://m.edsoo.ru/00ae3£50
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAOIIEH bubnmoreka [JOK
64 1
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B pelieHUH 3KOJIOTMYECKUX | bubmmoreka [IOK
npoOaemM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O600111eHUE 1 | bubnuoreka [JOK
CHUCTEMAaTH3alMs 3HAHU T https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600111eH1E 1 1 bubnmoreka [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001eHue 1 | bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







YYEBHO-METO/IUYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 kiacce, I'abpuensa O. C., Octpoymos U. I'., Cnaakos C. A. Xumus. — M.:
IIpocsemenue, 2024.

* Xumus, 9 xiace, I'abpuensa O. C., Octpoymos U. I'., Cnaakos C. A. Xumus. — M.:
IIpoceemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://rosuchebnik.ru/kompleks/

https://lesson.edu.ru/lesson/

http://school-collection.edu.ru/collection/chemistry

http://www.chemnet.ru
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