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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
COCTaBJiEHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IIPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MpPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIICTIIINY MIPEnogaBaHusl ya4eOHOro mpeaMeTa « XUMUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xuMuu naéT MPEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHaBJIMBAET 00s13aTeNIbHOE IpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpesieieHue €ro Mo KijaccaM U CTPYKTypUpOBaHUE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIep KaHMs, PEKOMEHTyEMYIO
MOCJIEA0OBATEILHOCTh  M3YUYEHHMS] XUMHU C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBsI3€H, JIOTMKM y4EOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcs, OmpeaenseT BO3MOXKHOCTH TMpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3yibTaraM o0y4YeHHUsI XMMUU Ha YPOBHE 1eJel U3y4eHUs MPEIMETa U OCHOBHBIX
BHJIOB y4YeOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYaloOmerocss IO OCBOCHUIO
y4eOHOTO co/iepKaHusl.

3HaHWE XUMHHU CIYKUT OCHOBOM uisi (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeAcTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaXKHYIO
poJiib UrpatoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS IOO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHS UEJOBEUECTBA — CHIPhEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHECHUSI.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CHOCOOHOCTEM
OOy4JaromuXcs, HABBIKOB WX CaMOCTOSITEIIbHOW Yy4eOHOW  JIeATeIhHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEIHbHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (HDOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO--
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHUU OOECHEeUMBAIOTCA CIEHUPUKON
COolepKaHMsl  y4eOHOro MpeaMeTa, KOTOPBIM  SABJSIETCA  NEJaroruyecku
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSTHH XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSTHI
OPraHUYECKON XMMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMHUU C(POpMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHYECKOMN
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHHIM
Pa3HOI0 ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeaCcTaBieHUH 00 DIIEKTPOIUTHYECKOM JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIHFHO OT OHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIUHU OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYEHHUS
M3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MIPEJICTABJICHNS] O XUMMUYECKON COCTABISAIOLICH HAYyYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW MNpPUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsI B Hayke. M3ydeHue XUMHUU NPOUCXOJUT C MPHUBJICUCHHEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyXKarolmuil MHpy,
«buomnorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaua y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKUX
3HAHUM — BaKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHHIT MHMPOBO33PEHUYECKOIO XapakTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHMS TP HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
WX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIILHOM U y4EOHO-HUCCIIECI0OBATEIbCKOMN
JIeATEeIbHOCTH, OCBOEHUU TpaBUil Oe30macHOro oOpallleHHus ¢ BellecTBaMu B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3Ha4YeHHUE TPUOOpETU TaKUe 1eNH, KaK:

— (QopMHupoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHss Ha CHCTEMAaTHYeCKoe MpHOOIIeHUE
oOy4Jaromuxcss K CaMOCTOSITEJIbHOM T03HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
MeTOJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecriedyeHe yCI0BUM, CITOCOOCTBYIONTUX MPUOOPETECHUIO 00YYarOIITUMHUCS
OTbITA Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIMX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmelH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh U OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OINbBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHUH, TPUMEHITh WX TPH PEHIeHUH TPOoOJIeM B TIOBCETHCBHOW JKM3HH W
TPYAOBOU IEATEIBHOCTH;

— ¢opMmupoBaHne y OO0ydYalOmMUXCSd TYMAaHHCTHUYECKHX OTHOIIEHUH,
MOHUMAHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKH DKOJIOTHYECKH
1eaecooOpa3Horo ToBeJAeHUsT B OBITY M TPYJOBOM JEITEIBHOCTH B IEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO H
CAMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANPaBICHHOCTH JaJbHEHUIIEro
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX MJiI H3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJleqt0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaiLHbIE XUMHUYECKUE TOHATHS

IIpenmer xumuun. Posib XMMHUM B KW3HU 4Y€IOBEKa. XUMUS B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O METOJax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHust cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 7I€MEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢Gopmyna. BajJeHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcoOCTaBa BemiecTB. (OTHOCHTENbHAs AaTOMHAsh Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KommuecTBo BemectBa. Mosib. MosnsipHas macca. B3aumMoCBsI3b KOJUYECTBA,
Macchbl M 4YHMCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUUYECKasl PEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Krnaccudukaims
XUMUYECKUX peaKuii (COeMHEHHUs, pa3JI0OKEHHUs, 3aMEILICHHS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYJ0¥, MpaBuwiiaMu pabOThl B JabOpaTopuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O00OPYIOBAHUEM, W3YyUCHHE U ONUCAHUE
(¢U3MYECKNX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
busndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMsS BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOM) sSABJICHUH, HAOII0ACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUEe THIPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoeHCTBHE Kemeza ¢ pacTtBopoM cosr Meau (11),
M3yUYeHHE CIOCOOOB pa3feiieHUs] CMECEil: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, TpoBeAeHUE OYUCTKH MOBAPEHHOM
Colii, HaONIOJCHWE W  ONUCAaHWUE  PE3yJbTaTOB  TPOBEIEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapocTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ i HEOPraHMYECKHUX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — 3imeMeHT U mpocToe
BelecTBo. HaxokneHnue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMu. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT u mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoJie U B KU3HU 4YelIOBEKA. KpyroBopoT BOAbI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Dusznueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @uU3n4ecKkue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BoJOopojAa (ropeHue), B3auMopeiicTBue Bojopoaa c¢ okcugaom meau (II)
(BO3MO’KHO HCITIOJIb30BAaHUE BHUJIEOMATEpUaioB), HaOIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3loB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alW{, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aTomMoB. XHUMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3axkoHa u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPAMHM KHCIJIOT W IIEJIOYEH, NPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIN (DakT, rumoTe3a, Teopws,
3aKOH, aHaliu3, CHUHTE3, KiacCUUKalus, TEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (U3MUYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PaA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHEe 0 XMMHUUYECKOM paBHOBECUHU. DaAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIB30BaHUEM  METOJa
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMALMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4YecKoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cladble JEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y clloBuUs MPOTEKaHUsI PeaKIMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE ypaBHEHHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBAHMM MW coJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeakInH
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOLMALUMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKW  MPOTEKaHWs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHWE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuH pa3ioKEeHHs, COCIUHEHUS), paClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BELIECTB — KHCIOPOIa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (uU3MYEeCKUEe W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxnenue cepbl W €€ COCIUHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
busnyeckue U XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (QU3NYECKUE U XMMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ ToiydeHue, GU3NUEeCKHe U XUMHUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kiacca KHCIOT W cCheuu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKO€e 3arpsi3HEHUE OKPYIKaOIIEeH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoaoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pocdhopHas kuciora, GU3nyecKue 1 XMMUYECKUE CBONCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nYeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DJKOJOTHYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavabHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeJKax, yrieBojgax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJY4YCHHE W
npuMenenue. CoenuHeHus: kpeMHusi B mpupoje. OOmue mnpeacTtaBieHus o0
okcuae kpemHus (IV) u xpemuueBoit kucinore. CHUIUKATHI, UX MCIIOJIL30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeliline CTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJI0/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAITIOB), HAOIIOIEHHE Tpolecca OOyIIIMBaHUsl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEepUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUS], B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), H3yUYCHHE Moenein
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJCHUE KAUeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Merainyeckas CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[Ilenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKHUX
snemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHMUM W KaJdblM: TOJIOXEHUE B
Ilepnognueckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUe B Ipupoae. Pru3nyecKkrne 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: TToN0keHue B [leproinueckon CUCTeMe XUMHYECKUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoeHUE aroMma, HaxoxAeHue B mpuponae. dusznyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cuctemMe XUMAYECKUAX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHue B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuIbl, THAPOKCUIBI U comu xkenesa (II) u xenesza
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xenesza (I11), meau (II), HabmroneHNE U ONMKMCAHUE TPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(DPOTEPHBIX CBONCTB TMAPOKCHU]IA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPMMEHTAIbHBIX 3aj]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYXKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM YesoBeka. besomnacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (MpefenbHas T0mycTUMast
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

M3yueHne oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHbIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BaHUE Kak OOIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKaLUs, TMEePUOJAUYHOCTh, HAOIIO/IEHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAsI
pem€Tka, CIjiaBbl, (PU3WYECKUE BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pPE3yJIbTaThl OCBOECHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIECTBE MpaBUJIaMW U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumImxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHMEHTALUd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TMOHUMAaHHs 3HAYECHHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHCCIEAOBATEIbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JeSTeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUW Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCEe ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M INOCTYNKA CBOMX TOBAapUIIEH C IO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKUM MU COCTaBISAIOLINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MpPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJyYCHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSACHEHHS HaOJI0IaeMbIX IPOIIECCOB U SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
NeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YEeHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKSs KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAKTHUYECKOMY M3yUeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I[€JeCO00pa3HOe OTHOIICHWE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPBhIE 0OECIEeUrnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YueOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATHh CMBICI XUMHUYECKUX MOHSITUN (BBIACISATH UX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX peaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpoOIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBblie uccienoBarejbckne JeCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POpMYyIHpPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, MTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJACpP)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0nacTi MCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOHl u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JHUCKYCCHM) TIO
CyHmIECTBY  OOCyXmaemMol  Tembl, (QOpPMYITUpOBAaTH CBOM  TPEIJIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ IPEICTaBIATh  MOJY4YEHHBbIE  pe3yJbTaThl  [03HABATEIbHOU
NESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPEe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENU ACSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPEeIIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEILECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pEeaKiuu
oOMeEHa, 3K30- ¥ SHIOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTallb, PaaAUYC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAacCcOBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJIEMEHTOB B  OWHApHBIX  COCIUHECHUSIX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIcH llepuonnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMM4HYIO Qopmy Illepuogudeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckas cucTtemMa XuUMHYecKux »diaeMmentos [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TIPUMEPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — JJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKXKe IpaBWJIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 1O BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

pPaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHUH: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBOM 3 PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOME€Ha, Karajau3arop, XHUMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PEaKUHUH, NPEAEIbHO JIOMYyCTUMAas
koHueHtpanus [IJIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHATHUH U
MIPUMEHATH ITU MOHITUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIECKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOWHEHUW 1o ¢opMyrnam, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMHU  CTPOCHHS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME M CHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IMOJATBEPXKAAss OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUM;

COCTaBJSAITb YPAaBHEHUS JJIEKTPOJIUTHUYECKOW JTUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIEHHS 3JEKTPOHHOTO OanaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAIlCHU B Ppa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJSIPHYIO MacChl
BEI[ECTB, MAaCCOBYIO JIOJNI0O XHUMHYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKKe TmpaBwiIa OOpaieHus: ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiaukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIbHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHUCTEeMaTU3aINI0, BBHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIe (HH(POBHIE)
Kourpoasnsl | IlpakTHyeckn
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
e padoThI e padoTsI
Pa3nen 1. [lepBoHavaiabHble XUMHUYeCKHE MOHATHSA
Xumusi — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHHUS U NMPAKTUYECKOU 5 2 brbmmorexa [TOK
' P https://m.edsoo.ru/7f41837¢
JIESITEIbBHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 BemectBa €cKHe pea 15 1
HICCTBA 1 XMMITHECKHIE peaKivin https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3zgea 2. BaxxHeiimue npeacTaBuTe/ i HEOPraHN4eCKUX BellecT
21 Boznyx. Kucnopoa. Ilonstue 06 6 bubmmoreka [IOK
' OKCHJAX https://m.edsoo.ru/7f41837¢
29 Bognopoa.Ilonsarue o kucnorax u g 1 bub6nuoreka [IOK
' COJISAX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [TonsTie 00 5 1 1 bubnunoreka [IOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 1 | 1 bubnuoreka [JOK
' COEIUHEHUIT https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paspnen 3. Ilepnoanueckuii 3axoH u Ilepuoanyeckas cucrema
XuMnueckas cBsidzb. OKMCINTEIbHO-BOCCTAH

OBUTC/IbHBIC pCaKIIUMN

xumuyeckux 3ieMenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB.

3.1

[Tepuoanueckuii 3aKOH U

7

bu6mmoreka [IOK



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

[Tepuonnueckas cucrema
XHMHUYECKuX djemMenToB /I, 1.
MenneneeBa. CtpoeHne aToma

https://m.edsoo.ru/7f41837¢

19 Xumudeckas cBsi3b. OKUCIUTEILHO- g bubmmoreka [JOK
BOCCTAaHOBUTEJIBHBIEC PEAKLIUN https://m.edsoo.ru/7f41837¢c
Hroro mo paszenty 15 Effiﬁ:ﬁgﬁﬁfmgm
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3ieioB U TeEM (uudpoBbie)
Ne i/m P KonTtpoasn IIpakTHyeck op
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YeCKHe PeaKINu
L1 [ToBTOpEeHMe u yroyOneHue 3HaHUN 5 1 bubmumorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHSL. 2 | | bubnmorexa [JOK
' XVMUYECKUE PEaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHHS
21 OO01m1ast xapakTepUCTHKa XUMUYECKHX 4 1 bu6nuorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMHUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [JOK
’ PYTHIBL- 3-€p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepucTUKa XUMHUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brbmmorexa [OK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6mras XxapakTepruCTUKa XUMHUECKUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 | 2 bubmmorexa [JOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS



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

Hroro no pazgeny

25

Pa3zngena 3. MeraJiIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6moreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COETUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazgeny 20
Pazgea 4. Xumus U oKpykammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJI0BEKA 3 bubnmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeszepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




INIOYPOYHOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB JIeKTPOHHbIE
JlaTa
Ne Konrpoas | Ilpakrnue uupposbie
Tema ypoka Hsyue
n/n Bcero HbIE CKHe st o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypcbl
1 [Ipenmer xumuu. Pone XuMuu B KU3HU 1 bu6mmorexa [IOK
yejoBeKka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsaTHe 0 MeTOAAX MO3HAHUSA B XUMUH 1 bubnmorexa [IOK
A https://m.edsoo.ru/ff0d227¢e
[Tpaktuueckas pabota Ne 1 «IIpaBuna paGoTsl
3 B 1a00OpaTOPUH U MPUEMBI OOPAILIEHHS C 1 bubnmorexa [IOK
parop P paitl https://m.edsoo.ru/ff0d23dc
1abopaToOpHBIM 000PYIOBAHUEM
4 Yuctele BemiecTBa 1 cMecu. CriocoObl | bubnuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[Tpaktrueckas padota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MTOBapEHHOM 1 bubmmorexa [OK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmnoreka [IOK
6 A 1
TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3JIEMEHTHI. 3HaKU (CHMBOJIBI) | bubnuorexa [JOK
XAUMHUYCCKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThle M c1OKHBIE BEMIECTBA 1 bubmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJEKYIISIpHOE YUSHUE 1 bubmmorexa [TOK
yAp y https://m.edsoo.ru/ff0d2d50
10 3aK0H NOCTOSIHCTBA COCTAaBa BEILIECTB. 1 bu6mmoreka [IOK



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

Xumuueckas hopmysa. BageHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOcuTeNbHASE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XMMHAYECKOTO JIEMEHTa B bubmuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemectBa. Mosnb. MonspHas bubnuoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 Puznyeckre 1 XUMUYECKHE SIBICHMUS. bubnuorexa [JOK
XuMHYECKask peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycroBus NPOTEKAHUS bubnnorexa [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koauuecTBa, MacChl BEIIECTBA MO bubmuoreka [{OK
YPaBHEHUSIM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanust XuMuuecknx peakuuin
18 (coe I/IHq;HI/IH a3J105KEHUS 331\126 CHUS bubmorexa HOK
. P ’ m ’ https://m.edsoo.ru/ff0d3134
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIMKIoneaAucT. O000ImEeH e 1 bubmmorera [IOK
' _ https://m.edsoo.ru/ff0d40c4
CUCTeMaTU3alus 3HAaHHUHA
20 KonTponbhas padorta Nel no teme «BemiectBa bubnuoreka [JOK
U XUMHUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CoctaB Bo3ayxa.
bubmnoreka [IOK
21 Kucnopox — anemMeHT ¥ IpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
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dusnueckue 1 XUMHUUECKUE CBOMCTBA

bu6mmoreka [{OK

22 .
KHCJIOpoJia (PEeaKIuu OKUCIICHUS, TOPEHHE) hitps://m.cdsoo.ru/ff0d46 14
[Tonsatre 00 okcumax
Crioco0sl MoJTy4eHus: KUCI0po/ia B
23 JIa0OPATOPUHU U IIPOMBIIIIEHHOCTH bubmorexa HOK
paTop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TeroBoit 2 PeKT XUMHUUECKON peaKIliH,
24 MOHSITHE O T(i)(bMOXI/IMI/IquKOM paBHeHI/II/I bubmorera [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKUX PEAKIUAX
TonnuBo (HedTh, yroab U METaH).
25 3ar SISHGIEI/IC(I];OB yxa CIIOCOOBI Ztro bubmorexa HOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MpeAOTBPAILECHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «ITonyyenue u cobupaHue KUCIOpoaa bubmotera [JOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOMCTB»
7 Bonopon — aneMeHT U mpocToe BEIEeCTBO. bubnnorexa HOK
Haxoxzaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
73 du3nyeckue 1 XUMHYIECKHE CBOMCTBA bubmnoreka [HOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnoreka [IOK
29 ITo € 0 KHCJI0TaxX M CO
HATHE O KUCTOTAX 1 COJAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToJTy4eHusT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o teme
31 «ITonyyenue u cobupanue Bogopoaa bubmorexa HOK
Y o P Aoposa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
b K
32 MounsipHbIii 00BEM ra3oB. 3akoH ABOTaapo nommorexa O

https://m.edsoo.ru/ff0d542e



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

Brrancienus 00pEMa, KOJIMUECTBa BEIIeCTBA

33 rasa o €ro M3BECTHOMY KOJIMYECTB bubmmorexa [TOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruucnenust 005EMOB ra30B 10 YpaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorera [TOK
pealiutn fa hitps://m.edsoo.ru/fl0d5708
OTHOIIIEHHI ra30B
35 dusnueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa LHOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [{OK
36 CocraB ocHoBanuii. [Tousitre 00 nHAUKATOPaAx
FHIATOP hitps://m.edsoo.ru/f0d59¢2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HEHacCBIIIIeHHBIE pacTBOPEL. MaccoBast o bubmmorexa [TOK
H PacTBOpBL a hitps://m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[TpuroToBICHNE PACTBOPOB C ONPEIEIEHHOMN bubnmorera [TOK
P . . P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonrponsHast pabota Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, Kiiaccuukarms, bubnnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosyyeHue U XuMHUYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubmnoreka [IOK
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HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue nu XuMHU4YECKHE CBOMCTBA KUCIIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJTYyYEeHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHHMIN
43 ['eneTnueckas CBsSI3b MEXKIy Ki1accaMu bubnmnorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01IeHre U cucTeMaTu3alus 3HaHU!
m . https://m.edsoo.ru/00ad9cb2
50 Konrtponsnas padora Ne3 no treme "OCHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPTraHUYECKUX COEeTMHEHUN" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KIAaCCU(PUKAITUU
51 XUMHUYECKUX 3JIeMeHTOB. [loHsTHE 0 rpynmax bubmmorexa [TOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akoH u I[leprnonnueckas
52 CHCTeMa XMMHYECKHUX deMeHTOoB J[. 1 bubmorera [IOK
o https://m.edsoo.ru/00ada52¢
Menneneesa
53 Ilepuonsl, Tpynmel, TOATPYIIBI bubmorexa OK
PHOJPL, TPYITIBL, TOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX fIEP. bubnuorexa [JOK
H3otomns https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
. bu6mmoreka [IOK
55 aneMeHToB llepuoanyeckoii cuctemsr 1. W.

Menpeneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUECKOT0 3JIEMEHTa 110

bu6mmoreka [{OK

56 ero noJjioxkeHuto B [lepuoanueckoit cucreme hitps://m.odsoo.rw/00ada824
. . Menneneena
3nauenue [lepuoauyeckoro 3akoHa st
57 a3BUTHS HAyKd U npakTuku. 1. 1 bubmmorexa [JOK
p Y B p . v https://m.edsoo.ru/00ada96e
MeHpneneeB — y4€HbBIN, IEAArorT U rPakIaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
58
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 41
OHHA XUMIHCCkasd CBA3b https://m.edsoo.ru/00adac34
60 KoBaneHTHas mIOJIsIpHAS XUMUYECKas CBI3b bubmmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemosIpHas XUMHYECKas CBI3h bubmmorera [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens, okncienms https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmmorexa [IOK
peakdl https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ne4 no reme «CtpoeHue bubnuoreka [IOK
aToma. XuMHUIEeCcKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHrlit ypok. O60011eH1Ee 1 bubmuorexa [JOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eH1Ee 1 bubnuorexa [JOK
cucTeMaTH3alis 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001eHue u bubnumorexa [IOK

cUCTeEMAaTHU3al g 3HAHUN

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuyecTBo yacos I[ 3J]eKTp0HH])]e
ara
Ne Kontpoan uuppoBbIe
Tema YpokKa HpaKanec H3Yy4YeH
n/n Bcero HbIE o0pa3oBaTe/bHbIE
KHe padoTpl | MA
padoThI pecypcel
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 cucTeMa XMMHU4ecKux 35meMeHnToB J1. 1 1 brbmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa [OK
P P https://m.edsoo.ru/00adb6bb6
MEPUOJIOB
3 Kinaccudukanmst 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4eckoi CBSI3M M THUITBI 1 bubmuoreka [JOK
KPUCTAUINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrpomnsnas padora Nel mo reme
5 «IloBTOpEHUE U yriryOaeHue 3HaHUM 1 1
OCHOBHBIX Pa3eJIOB Kypca 8 Kiacca»
6 Knaccugukaius XuMHuecKux peakuuit mo 1 bubnuoreka [IOK
pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOMN peaKInu.
7 [loHsiTHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 brbmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH.
2 @akTOphl, BIUSIOIINE HA CKOPOCTh | bubnuorexa [JOK

XHUMHYECKOU PE€aKIUU U IMOJTOKEHUEC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [{OK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopust 31EKTPOAUTHYECKON TUCCOLMALINN. bu6mmoreka [IOK
CunbHbIe U clladble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIuil bubmorexa LHOK

yp beakht hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT 1 OCHOBAHUH
12 B CBETE IPEACTAaBICHUN 00 bubmmorera [TOK
et ! https:/m.eds0o.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAIIITT
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 IIPEACTABIEHNHA 00 DIIEKTPOIUTHIECKOMN bubmorexa LIOK
pedl P https://m.edsoo.ru/00add8b2
JIMCCOLIMAIN
14 ITonsTHE O THAPOIN3E COJICH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
15 O000111eH1E U CUCTEMATH3a 3HAaHUH
HICHHE 1 CHCTEMATHSAMIN SHARHH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bu6mmoreka [IOK
OKCIIEPUMEHTAJILHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme

17 «DIIeKTpOoIUTHYECKAS JUCCOIIAALIU buGnnorexa [IOK

P A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

18 OO01ast XapaKTepUCTUKA TaJIOT€HOB. bubanorexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopoa. CossiHast KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MMOIyUYECHHE bubnmorexa [IOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
20 [TpakTrueckas padota Ne 2 o Teme bubmuoreka [JOK

«ITomyueHne COMAHOM KUCTOTHI, U3yUEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTBY

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

bu6mmoreka [{OK

21 €aKI1i, €CII OAUH U3 PEarcHTOB JIaH B
peartl A P A https://m.edsoo.ru/00ade488
M30BITKE
” OO01mas xapakTepucTUKa dJ1eMeHTOB VIA- bubnmnoreka [JOK
CPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(UKALIUU CEPBI.
23 HaxomI;[eHI/Ie Ccepbl I/I(I)eé COC,Z[I/IHGII){I/II\/'I B bubnmorexa [IOK
P . https://m.edsoo.ru/00ade64a
npuposie. XMMHUYECKHE CBOMCTBA CEPBI
24 CepoBonopo, ctpoeHue, Gpu3zndeckue u bubmuorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTA,
25 (hU3UYEeCKre U XUMHUYECKHE CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKHUE PEAKINH, JIEKAIUE B OCHOBE
%6 MIPOMBIIIJIEHHOT'O CII0C00a MOJTy4YeHuUs bubnnorexa [JOK
CEPHOU KUCJIOTHI. XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaIoIIeH cpeibl COETMHEHUSIMH CEPbI
7 Brrancienne MaccoBoi 1014 BBIX0/1a bubmuoreka [JOK
IIPOJYKTa peaKIuu https://m.edsoo.ru/00adec8a
OOu1ast xapaKTepUCTHKA 31eMEHTOB VA-
73 rpymibl. A30T, pacipoCTpaHEHHUE B bubnnorexa [JOK
npupoze, Gu3nIeckue 1 XUMHYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUak, ero pu3n4ecKue 1 XUMUYECKHUe bubnuoreka [IOK
CBOMCTBA, IIOJIy4YCHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme bubmmoreka [JOK

«HOJ’Iy‘IeHI/IC dMMHaKa, U3YyUYCHUC €TO

https://m.edso0o0.ru/00adf180
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CBOMICTBY»

A30THas KUCIOTa, e€ (hu3nIecKue u

bu6nuoreka [JOK

31
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
1 B KaUeCTBE MHUHEPATBHBIX YI00pEHUH. bubnmnoreka [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxeun pochopa (V) u pochopnas
33 KHCTOTa, GU3NUYECKUE U XUMUIECKHE bubmorexa HOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHUE
Hcnons3oBanue ¢pocdaroB B KauecTBe
34 MHHEpaJIbHBIX yI00PEHHH. 3arps3HeHne bubmorexa HOK
p . yAoop - arp https://m.edsoo.ru/00adfc20
pUPOIHOH cpenbl hochaTtamu
35 Yrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnuorexa [JOK
(hU3HYECKrEe U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. DKOJOTHIECCKHE bu6mmoreka [IOK
po0JIEMBI, CBSI3aHHBIE C OKCHUJIOM yTJiepoja https://m.edsoo.ru/00adfebe
av)
37 VYronbHag KUCIOTa U €€ COMN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "ITosryyeHune yriieKuciioro rasa bubmorexa HOK
Y Y ) \ https://m.eds00.ru/00ae027¢
KauecTBenHnas peakuus Ha kKapOOHAT-UOH
[lepBoHavanbHBIEC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa HOK
P 5 https://m.edsoo.ru/00ae054e
COCIMHEHHSIX yTIIepo/ia
40 Kpemuuii u ero coequHeHust bubnuorexa [JOK
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https://m.edsoo.ru/00ac080a

[IpakTuueckas pabora Ne 5. Pemenue
HKCTIEPUMEHTAIBHBIX 33134 110 TeMe

bubmmoreka [{OK

41 .
«BaxkHelme HeMeTaIbI U UX https://m.edsoo.ru/00ac0bf2
COEIMHEHUS)
KonTponbnas padorta Ne3 no teme
. bubnuorexa [JOK
42 «Baxknaenmme HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COEIUHEHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKIX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubmuoreka [JOK
CBSI3b U METAJUIMYECKAsl KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nyuecKkre CBOMCTBA METAINIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI PSII HAIPSOKEHUI buGnnorexa [IOK

p p p https://m.edsoo.ru/00ael1156
METaJLIOB
OOu1re crnocoObl MOTYyYEHHUS METALIOB.

45 Crnnasel. Beruncnenust o ypaBHEHUAM bubnumoreka [IOK
XUMHUYECKUX PEAKIIUH, ECIIU OJIUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJEPKUT MPUMECH

46 IToHsTHE O KOPPO3UH METAJIJIOB bubnnorexa [IOK

pp https://m.edsoo.ru/00ae1278
bu6nuoreka [JOK

47 €JIOYHBIC METAJJIbI
10 https://m.edsoo.ru/00ac14b2

48 OKcHabl U TUAPOKCUALI HATPUS U KaJIHS bubmorexa LHOK

P p https://m.edsoo.ru/00ac14b2

49 [llenouyHo3eMenbHBIC METAIUIBI — KAJTbIHN 1 bubmuoreka [JOK
Maraum https://m.edsoo.ru/00ael5e8

50 Baxueiime coeIMHEHUS KATbIUAS bu6mmoreka [IOK
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51 O000111eHIE U CHCTEMATH3AIIU 3HAHUI
bu6mmoreka [{OK
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTPaHEHUS
8 yerp https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOMEI €€ bubmorexa LHOK
" A a https://m.edsoo.ru/00aclae8
YCTpaHCHUS
bu6mmoreka [{OK
54 AmomMmunni
https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00ac1c64
bubnuoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 Oxcupl, Tuipokcuasl u con xenesa (1) n bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHne ¥ CUCTEMATH3AIMs 3SHAHUH
ITpakTudeckas padora Ne 7. Perienue
59 SKCIIEPUMEHTAIBHBIX 337124 II0 TEME bubnmorexa [IOK
P . a https://m.edsoo.ru/00ae3de8
«BaxxkHelne MeTaIbl U UX COEIUHEHU)
Brrunciienus mo ypaBHEHHSIM XUMHYECKUX
€aKIH, eClIM OAUH U3 PEareHTOB JIaH B
60 EBGHTKG WU COJIE )KI/ITI;I HNMECH bubmmorexa [IOK
ep . P ) https://m.edso00.1ru/00ael1750
BrraucineHns MacCOBOM JOIH BBIXOJA
MPOJIYKTA PEAKLIKU
61 O060011eHrEe ¥ cucTeMaTh3alus 3HaHUi
2 KonTponbnas padorta Ne4 o teme
«Baxknelnine MeTaibl M UX COEINHEHU)
63 BemiectBa 1 Matepuainsl B IOBCEIHEBHOM bubnuorexa [JOK
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KHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50

64 XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen 1 bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B pelIeHnH SKOJIOTHUECKUX 1 bub6nmoreka [IOK
pooyeM https://m.eds00.ru/00ae4270
66 PesepBHrlIit ypok. O600111eHNE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eH1e u | bubnuoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001meHue u 1 bubnuorexa [JOK
cUcTeEMaTU3allis 3HaHu! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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