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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHWSl COCTaBlieHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTElIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeActaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE (heflepallbHON pabodei MporpaMMBI
BOCTIHTaHUS U C YIETOM KOHIICTIIIUHU TPENOoaBaHus yIeOHOTO mpeaMeTa «XUMUs» B 00pa3oBaTebHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPEACTBAMH Y4€OHOTO IMpeaMeTa, YCTaHABIUBAET 00s3aTeNbHOE IMpPeIMETHOe
collepkaHue, mpeayCMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHME TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHHU, OMNpPEIENIeT KOJIMYECTBEHHBIE M KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHus, PEKOMEHYEMYIO IIOCIEI0BATEIHbHOCTh M3YYCHHS XVUMHHA C YYETOM MEXIIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH OOydaromumxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aluy TPeOOBaHMA K pe3ylnbTaTaM OCBOSHHS OCHOBHON
o0pa3oBaTenbHONM TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs, a Takke TpeOOBaHWUU K
pe3ynpTaTaM OOyYeHHs XMMHHA Ha YpPOBHE IleNied M3ydeHHs TpeAMETa W OCHOBHBIX BHIIOB Yy4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs: 0 OCBOSHHIO YI€OHOTO COIepIKaHus.

3HaHWEe XUMHUHU CIYXUT OCHOBOW i (DOPMHUPOBAHHS MHPOBO33PEHHS] OOyYaroOmIerocs, €ero
MIPEJICTABICHUH O MaTepHalbHOM E€IWHCTBE MHpa, BAXHYIO POJb HIParOT (OpPMHUpPYyEMble XHMHUEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUIX SHEPTUN B 00 HBOIONMHU BEIIECTB B IPUPOIE, O MYTAX PEIICHUS
TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUUIECKON, THINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

N3yyenune xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 001Iei U (HYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHNE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH 00YUaIOIINXCsl, HABBIKOB
UX CaMOCTOSITEIbHOMN y‘-IC6HOI71 ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX W HCCICIOBATCIBCKUX YMGHHI;'I,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM IEATEILHOCTH;

3HAKOMHT CO CIEIMU(PHUKON HAYYHOTO MBIIIICHHUS, 3aKJIabIBa€T OCHOBBI I[EIOCTHOTO B3MIsAa Ha
CAUHCTBO IMPUPOABLI U YCJIOBCKA, SABIACTCA OTBETCTBCHHBLIM 3TallOM B q)OpMHpOBaHI/II/I €CTCCTBCHHO--
HAy4YHOU TPaMOTHOCTH O00YyYarOIIMXC;

CHoco0CTByeT (OPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHe 00yYatOlIHXCsl.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DHUKON CoMepKaHus yueOHOro
nmpeamMeTa, KOTOpBIﬁ ABJIACTCA MEJAroruucCKu agarnTupOBaHHbBIM OTPAKCHUEM 6330B017I HayKU XMMHHU Ha
ONpEENEHHOM dTalle €€ pa3BUTHS.

Kypc xummm Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHHsS OpPHEHTHUPOBAH Ha OCBOCHHE
O6yT-IaIOHII/IMI/IC$I CUCTCMBI TI€PBOHAYAJIBHBIX MMOHATHHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHN H
HEKOTOPLIX OTACJIbHBIX 3HAYMMbIX MMOHATHH OpFaHquCKOﬁ XUMUH.

CTpyKTypa coaepaHusi IPOrpaMMBbI 10 XMMUHU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOJIX0/1a K
e€ u3ydenunto. ColiepKaHue CKIIABIBACTCS U3 CUCTEMBI MTOHATHIA O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHIYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MI0CJIEJ0BATENIFHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKHUX MPEJICTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YYEHHS O CTPOCHHU aTOMa M XUMHUYECKOH CBS3H;

— TIPEJICTaBICHUN 00 AIMEKTPOJIMTHUECKON JIUCCOIMAIIIH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTPUBAOTCA HAa OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX 1 OCMBICIICHHBIX
(bakToB, pa3BUBAIOTCS MMOCIIEIOBATENILHO OT OJIHOTO YPOBHS K APYTOMY, BBIITONHSISI PYHKIMH OOBSICHEHUSI



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH NMPAKTHYECKOTO NMPUMEHEHHS W TOIYy4eHHS
M3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIOIICH HayYHOH KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON MPHUPOJbI, IEHHOCTHOTO OTHOLICHHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy W3y4eHWH XUMHUU NPOUCXOAUT (HOPMHUPOBAHHE 3HAHWI OCHOB XUMHYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIIHMX (DAaKTOB, MOHITHUH, 3aKOHOB M TEOPETUUECKUX TMOIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUH W WX MPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, Kak:

— (opMupoBaHHE HWHTEIEKTYaJbHO Ppa3BUTOM JIMYHOCTH, TIOTOBOW K C€aMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITUIO DPELICHWH, CIIOCOOHOM aganTUpOBaThCs K OBICTPO
MEHSIOLIIMCS YCIOBHUSM XKHU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAy4YHBIM METOJaM TIO3HAaHUS, (OPMUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrneuyeHHe YCIIOBHH, CHOCOOCTBYIOIIMX TMPHOOPETEHUIO OOYYArOMIMMHUCS  OTIBITa
PasHOOOpPa3HOM JEATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETCHIIMH ), IMEIOIINX YHUBEPCANbHOE 3HAUCHHUE AJIS1 Pa3IMYHbIX BUIIOB JEATEIbHOCTH;

— (opmupoBanue o0mIel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIE
YMEHUI1 OOBSACHSITH U OLICHUBATH SIBIICHHS OKPYKAIOLIETO0 MUPA, HCIIOJIB3Ysl 3HAHUS U OTIBIT, TIOTyYeHHEIE
NpY W3yYeHHH XUMHH, TPUMEHATh WX TPH PEHICHUH NPOOJIEM B MOBCEJHEBHOW >KU3HH M TPYIOBOM
JeSITeTbHOCTH;

— ¢QopMupoBanne y o0OyyaromuXcsi TyMAaHHUCTUYECKHMX OTHOLICHWH, MOHMMAaHHUA LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeleHHUs B ObITY U TPYyIOBOM
JESITEIbHOCTH B LIEJAX COXPAHEHUSI CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHMBALMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHMIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIs H
HaNpaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.

OOmee 4MCIO YacoB, OTBEAEHHBIX JUISI W3YyYEHHMS XHMMHHM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponb XuMuM B JKM3HU 4YejOBeKa. XUMUS B CHCTEME HayK. Tena M BelIeCTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHSATHE 0 MeTogax TMO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pa3iesieHus: CMeceit.

ATOMBI W MOIIEKYJIbl. XUMHUYecKHe 3JeMeHTHl. CHMBOIBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie m
CJIOKHBIE BEIIECTBa. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas macca. OTHOCHTENbHAs MOJICKYJsIpHas Macca. MaccoBas
JTOJISE XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MAacchl M 4YHCIA
CTPYKTYPHBIX €IUHHI] BemlecTBa. PacuéTeI 1o hopMynaM XUMUYIECKIX COSIMHEHUH.

Ou3nvecKkre ¥ XUMUYECKHE SIBICHUS. XMUMHUYECKasl peakius 1 e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XWMHUYeckuwe YypaBHeHHA. Kiaccnbukanus XAMHYECKHX peakiuil (CoeamHeHus,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOH MOCYAOH, MpaBuiIaMu padOTHI B Ta00OPaTOpHUy U IpuEMamMu oOpaIieHus
C IabopaTopHBIM 000pyHOBaHHEM, W3y4Y€HHE W ONHCaHHWEe (PU3UYECKHX CBOHCTB 0OpasloB
HEOPraHWYEeCKNX BEIIeCTB, HaOmrogeHne (u3mueckux (IUIaBICHWE BOCKA, TasHHUE JbJa, PacTUpaHUE
caxapa B CTYIKe, KHTICHHE U KOH/ICHCAIHS BOBI) H XUMHUYECKUX (TOPEHNE CBEYH, IPOKATHBAHIE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KHCJIOTOW) SIBIICHWH, HAONIONEHWE W ONHCaHWE NPU3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peakluil (pas3yiokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMOJICHCTBHE JKeje3a C PACTBOPOM COJIU
menu (1), u3ydenne cnocoOoB pazaeneHus cMecei: ¢ MOMOIIBI0 MarHuTa, QUILTPOBaHNE, BhIIIAPUBAHIE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKUA TOBAPEHHOHM CONM, HAOMIOJCHUE W OIHCAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHHe MoJeien
MOJIEKYJT (IIapOCTEPKHEBBIX).

BaxHeiilmue npeacTaBuTeIM HEOPTaHUYECKNX BelIEeCTB

Bozayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — aneMeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HUYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciopona. CrocoObl TONydeHHs KHCIOpojAa B J1a0OpaTopuM W MPOMBIIUIEHHOCTH. KpyroBopor
Kucioposia B mpupoze. O30H — aJutoTponHast MoJU(HUKALUS KHCIOPO/a.

TemnoBoit  3pdeKT XUMHUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHAOTEPMUYECKHE peakiny. TOIUIMBO: yroib U MeTaH. 3arps3HeHHe BO3AyXa, YCHJICHHE IMapHUKOBOTO
a¢ddekra, pa3pyiieHHe 030HOBOTO CJIOSL.

Bonmopon — anemeHT M mpocTtoe BemecTBo. HaxokaeHue Bogopoaa B mpupoje, GU3UUECKUe H
XUMHUYECKHE CBOWCTBA, IPUMEHEHNE, CIIOCO0B! oiyueHust. Kuciaoter u comm.

MoutsipHbIit 006EM ra3oB. Pacu€Tel 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHblE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas 0N BEIIECTBA B PacTBOpE.
Xumnueckue cBoiictBa Boabl. OcHoBaHUs. Poib pacTBOPOB B MPUPOJE U B :KU3HU yesnoBeka. Kpyrosopot
BOJIBI B MPUPO/Ie. 3arps3HEHUE MPUPOAHBIX BojA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukamuss  Heopranmdeckux  coeamHeHuil.  Oxcuapl.  Kimaccudukanuss — OKCHIOB:
cojeobOpasyrone (OCHOBHBIC, KHUCIIOTHBIE, aMdoTepHble) U HecoseoOpasyromue. HomeHkinarypa
okcuoB. du3nueckne U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyueHre okcuaos.

OcHoBanust. Kitaccudukanus ocHOBaHMM: MENOYN U HEPACTBOPHMEBIE OCHOBaHUs. HoMmeHKaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHre ocHOBaHUI.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa xucnot. @usnveckne 1 XUMUYECKHE CBOWCTBA
kucnot. Psax aktuBHocTr MetamioB H. H. bekerosa. [Tomyuenue kucnor.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
W yCIIOBHS BOSHHKHOBEHHSI M MPEKpalleHNsl TOpeHHus (1okapa), O3HaKOMIIeHHE ¢ 00pa3laMu OKCHIIOB U
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenne), B3ammoxeicTBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWcCTONB30BaHUE
BUJIEOMATEPUAIIOB), HA0IIOJIeHE 00pa30B BEIIECTB KOJIMYECTBOM | MOJIb, HCCleoBaHHEe 0COOEHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOW pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAEHEHHON
MaccoBOH Ji0jell pacTBOPEHHOTO BELIECTBA, B3aMMOACHCTBHE BOJIBI C METAJUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXKHO HCIIOJIb30BaHKME BHIEOMATEPHAOB), HCCIEAOBaHHE OO0pa3lOB HEOPraHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIaccOB, HAOMIOJICHNE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydeHne B3amMojneicTBusi okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C METaJUIaMH,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacTBOPUMBIX OCHOBaHMM, BEITECHEHHE OHOT0 METallIa JPYTUM
U3 pacTBOpa COJIM, pelIeHHe SKCIIepUMEHTATIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOPraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux 3iaemeHtos JI. M.
MenpgeneeBa. Crtpoenne aToMoB. XHMH4YeCKas CBsA3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHBIE METaUIbl, TaJIOTEHbI, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U THUAPOKCHUIBI.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneesa. Ileproas! n rpynmsl. @U3NYECKUA CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPHOA U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnojoxeHuro B Ilepumogmueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB, METaUNIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku u npaktuku. [. V1. MenneneeB — yu€HbIN U IrpakIaHUH.

Xumnueckasi cBs3b. KoBajeHTHast (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenens okucieHua. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHCIeHHS U
BOCCTaHOBJIEHHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakluii (rOpeHue, PeakIny Pa3I0KEHNUs, COETUHEHUS).

Meosrcnpeomemmnuvie ceasu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHATUH, SBISTFOIINXCS CHCTEMHBIMU
JUTSL OTAETBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKaluus, NepUOANYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH], H30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, neixanue, ouocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB XHMHYECKHMX 3JEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOGHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss ¥ HOMEHKJIATypa HEOPTraHHMYECKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEILECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHnYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTCPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHAYECKHX peakuusix. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarume o karanumse.
[lonsTe 0 XMMHYECKOM paBHOBecHH. DAKTOPbHI, BIMAIOIIME HA CKOPOCTh XMMUYECKOM peakuuu M
MOJIOKEHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  DJIEKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIMTEIbHO--BOCCTAHOBUTEJIBHBIX PEAKLUI C
MCIIOJIb30BaHMEM METOJia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOTO OOMEHa. YCIOBUS NPOTEKAHUS PEAKUMl HOHHOTO OOMEHa, NOJHbBIE H
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenm.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMmasa), CIIOKHBIX BEHIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHYECKOH  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEIOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BENIECTB, TIpollecca JJHCCOIUAIMN KHUCIOT, MIeNloYed W coyel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKaHUsl pPeakiyii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIICICHHE ra3a, 0Opa30BaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha pUMepe XJiopa (B3auMOACHCTBHE C METAIIaM1, HEMeTaJllaMH, Ienodamu). XaopoBonopos. ConsiHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crernieHH okucieHus. CTpoeHue W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOAA W CEPBI
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcOTa, (PU3NYECKHE M XMMHYECKHE CBOicTBa (0OIIME Kak MpenCTaBHTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, UX (U3UYECKHUE W XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX yHOOpeHHH. XHMHUYECKOE 3arpsa3HEHUE OKpY’Karollell cpezbl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckne U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, PpuMUECKHe U XUMHUYECKHE CBOWCTBA, monydeHue. Mcmonp3oBanne docdaroB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtuka meMeHToB IV A-rpynmel. OcoOeHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIS
CTETICH! OKHCJIEHUS. YTIIEPOJ, aJLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yriepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TapHUKOBBIN 3G QeKT. YTonbHas KUCIOTa U € COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmblieHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: KHMpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpemHHs B mpupoge. OO6mue mupencrtaBienuss o0 oxcume kpemaus (IV) m KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHEBHOM KI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX peakiMii Ha XJIOPUI-WOHbI W HAONIOJIGHUE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHMHUYECKHE CBOMCTBA TaJlOr€HOB W HMX COCIUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
03HaKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPUAIIOB),



HAOJIOJICHNE TIpollecca OOYTIIMBaHUS caxapa IOJ JCWCTBUEM KOHICHTPUPOBAHHOW CEPHOM KHCIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszoTta, hocopa U UX COCAMHECHUH (BO3MOKHO HCITOJIL30BAaHUE BHUICOMATEPHAJIOB), 00pa3liaMi a30THBIX
u (hocopHBIX YIHOOpEHUH, MONy4YeHUE, COOMpaHUe, paclO3HABAHWE W U3yUeHUE CBOWCTB aMMUakKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHIECHTPUPOBAHHOW Aa30THOM KHCIOTHI C MEbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilne HeMeTauibl U UX COCIUHECHUY.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — METAJUIOB HA OCHOBAaHUM HMX TOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTajindeckas CBSI3b M METALTUYECKas KPUCTAUIMYECKas periéTka. DICKTPOXUMUYECKUM
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMIA, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. OPu3nveckne u XMMUYECKHe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ THAPOKCUABI HATPpUA U Kaius. [[puMeHeHne meI0YHbIX MEeTauIoB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMudeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJAEHUE B npupoje. Puznueckue
¥ XMMHYECKHAE CBONCTBA MarHWs W Kalblus. BakHeimme coequHEHHS Kamblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux sneMeHToB [. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dusznveckne W XUMHUYECKHE CBONCTBA AaIFOMHUHUSI.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menaeneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcunbl u conu xkenesa (I1) u xenesa (111), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3ynbTaTOB KOPPO3WU METALIOB (BO3MOXHO HCIOJB30BAaHHE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHA KallbIIUsl W HATPUS C BOAOHM (BO3MOXXHO HWCIOJIH30BaHHE BHIEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPUAJIOB), TPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEaKIIMi Ha MOHBI: MarHus,
KaJIBIIHSI, TFOMUHUS, HKa, xene3a (1) u xenesa (111), menu (1), HaGnrogeHwe u onmucaHue MPOIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BUJICOMATEPUAJIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA aTFOMUHMS U THIPOKCHU/IA IIMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKHUX 0JKOTaX U OTPABICHUSX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Poss Xxumum B penieHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3yUYCHHE 00Pa3I[OB MAaTePHATIOB (CTEKIIO, CIUIABBI METAIIIIOB, MMOJIMMEPHBIC MATCPHAIIBI).

Mescnpeomemmunie ceasu

Peanuzaiiusi MEXIIPEIMETHBIX CBSI3€H NMPU M3YYEHHH XHMHH B 9 KIacce OCYIIECTBISETCS Hdepes
HCIIOJIb30BaHKUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK M MOHITHH, SBIAIOMINXCS CUCTEMHBIMHU
JUTS OTAETBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO1re eCTeCTBEHHO-HAYYHbIC TOHATHS: HAaydHBIA (hakT, THIOTE3a, 3aKOH, TCOPHUsS, aHAIM3,
CHHTE3, KiacCH(HKAIWs, MEPHOANYHOCTh, HAOIIOMCHHE, DKCIEPHUMEHT, MOJACIMPOBAHHUE, H3MEpEHHE,
MO/IEITh, SIBJICHUE, TAPHUKOBBIH 3P EeKT, TEXHOIOTHS, MATCPHAIIBI.

dwusnKa: MaTepHs, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIbI, PATHOAKTUBHOCTD,
MOJICKYJ1a, OSJCKTPHUSCKHH 3apsj, MPOBOJHUKH, MOIYIPOBOAHUKU, THIJICKTPHKH, (POTOIIEMEHT,
BEILIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTS,
KpHCTAIIMUeCKass pPENIéTKa, CIUIABBI, (PM3WUYCCKHE BEIHYWHBI, CAMHHUIBI HM3MEPEHHUS, KOCMUYECKOEe
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COITHIIE.

Buonorus:  ¢orocuHTe3, JABIXaHHe, Owocdepa, OSKOCHCTEMa, MHHEPATbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTHI, MAKPOJICMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIC TOPOJBI, IMOJE3HBIC HCKOIAEMbIC,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOT'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIEC Pe3yIbTATHl OCBOCHHS MTPOrPAMMbI OCHOBHOT'O 00IIEro 00pa30BaHMs JOCTHTAIOTCS B
X0Jic OOyYeHUS] XMMHUH B CIWHCTBE Y4YeOHOW W BOCIHUTATEIBHON NEATETHHOCTH B COOTBETCTBHUU C
TPAJUIIMOHHBIMH ~ POCCUMCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMH,
NPUHATBHIME B OOIIECTBE MPABUIIAMU M HOPMaMU TIOBEJICHUS ¥ CIIOCOOCTBYIOT MpOoIeccaM CaMOTIO3HAHUS,
CaMOPAa3BUTHSI U COIHATTM3AINN 00YYAIOIINXCA.

JIMYHOCTHBIE PEe3yJabTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUECHTAIIMI U PACIIUPEHHE OIBITA JISSITEIHPHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

[EHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIe/INIO, TIOHMMaHHS 3HAYCHUS] XUMHUYECKON HAyKH B KH3HH COBPEMEHHOTO O0INECTBa, CIIOCOOHOCTH
BJIaJIETh JOCTOBEpHOW HH(MOpMAIMEH O TMepeIoBhIX JOCTHIKCHUSX UM OTKPBITHSIX MHPOBOM U
OTCYECTBCHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOINECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

MPEJICTABICHUS O COIMANBHBIX HOPMAX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE,
KOMMYHHKATUBHOH  KOMIICTGHTHOCTH B  OOINECTBEHHO TIOJNE3HOM, y4eOHO-HCCIE0BATEIhCKOM,
TBOPYECKOW M JPYTHX BUJAAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW NEesTEIbHOCTH
NPY  BBIMOJIHCHUN YUYEOHBIX, TO3HABATEIBHBIX 33Ja4, BBHINOJHCHUM XWMHUYCCKHX OKCIECPHUMEHTOB,
CO3JIaHUH YYCOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIOHMMAHHMIO W B3aMMOIOMOINN B MpoIecce STON
y4eOHON JesTEeNHbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IMOBEACHHWE U TMOCTYIKHA CBOUX TOBAPHILCH C
IMMO3MIMHN HPABCTBCHHBIX M ITPABOBBIX HOPM C y‘léTOM OCO3HaHUsA HOCJICI[CTBI/II\/'I IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSL:

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEIIECTBE M XMMHYECKOW PEaKIWU, COOTBETCTBYIOLIHE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIINEC OCHOBY JJIS MIOHMMAHUA CYITHOCTHU Hay‘lHOfI
KapTUHbBl MHUpa, NPCACTABICHUSA 00 OCHOBHBIX 3aKOHOMECPHOCTAX Pa3BUTHUA HPHUPOABI, B3aUMOCBA3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOIM XUMHUH B IO3HAHUH ATUX 3aKOHOMEPHOCTEIH;

IMMO3HABATCJIIbHLIC MOTHBELI, HAITPABJICHHBIC HA MMOJIYYECHUC HOBBIX 3HAHUM 110 XUMHU, HCO6XO]II/IMLIG
JUIsi  OOBSICHEHUs HAOJIIOZAaeMbBIX IMPOILECCOB U  SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATENLCKOW KYJIbTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIBHON pabOThl ¢ y4yeOHBIMH TEKCTaMHU,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M TO3HAHHWIO, JIOOO3HATENFHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
€caM0o00pa30BaHMIO, TPOEKTHOW W MCCIIENOBaTENLCKOW JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpPaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

4) (hopMHPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHMUE HCHHOCTH XKU3HU, OTBETCTBCHHOI'0O OTHOUICHUA K CBOCMY 3J10POBbIO, YCTAHOBKH Ha
3JI0POBBI 00pa3 KH3HH, OCO3HAHWE ITOCIEACTBHA M HEMPHATHE BPETHBIX MPHUBBIUEK (YIOTpeOIeHUS
aJIKOTOJIs, HAPKOTUKOB, KypEHUs ), HEOOXOAMMOCTH COOIOACHISI TTpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHUYCCKUMMU BCIICCTBAMHU B 6BITy u peaJ’IBHOﬁ KH3HU,

5) TPy10BOT0 BOCIIUTAHUA:

MHTEPEC K MIPAKTUYECKOMY M3YUEHHIO podeccHii u Tpyaa pa3iiudHoro poja, yBaKEeHHE K TPyLy U
pe3yibTaTaM TPYJIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEAMETHBIX 3HAHWU I10
XUMHHM, OCO3HAHHBIA BBIOOD HMHIMBHUIYaJbHOM TPACKTOPUM NPOIODKEHUS O00pa3oBaHUSl € YUETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
YCIIEHIHOW TPO(EeCCHOHAIBHON JESTEIbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, T'OTOBHOCTB
a1alTHPOBAThCS B IPO(ECCHOHATIBHOM CPEeE;

6) 9K0JIOrHYecKOro BOCIIUTAHMS:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY KU3HU Ha 3emile, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TOBEICHHS TMpH pabdoTe C BEIISCTBAMHU, a TaKKE B CHUTYaIUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIOOATBHOTO XapakTepa HKOJOTUYECKHX NpPOOJeM M IMyTed WX PEHICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEeaMETax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAYYHOH
KapTUHE MHpa, W YHHUBCPCAJIbHBIC y‘Ie6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTCHI>HI)I€, KOMMYHHKATHBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS NP OCBOCHHWW 3HAHWH: pPacKpBIBAaTh
CMBICTT XMMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC MPU3HAKH, YCTaHABIWBATH B3aUMOCBSI3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHABIUBAaTh MPUYNHHO-CIEIACTBEHHBIE CBA3M MEXITy OOBEKTAMH W3YYEHHUS, CTPOUTH IJIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CUMBOIIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIh3yEeMbIe B XUMHUH, IIPEOOPa30BhIBAThH IIMPOKO IPUMEHSEMbIC
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTTHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIMIECTBEHHBIE MPHU3HAKH HW3Yy4aeMBIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCTOJIh30BaTh MOCTABICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0aTh 3a XOJOM IIPOIECCa, CAMOCTOSTENFHO IPOTHO3MPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh NHPOPMAIINIO PA3IIMYHBIX BUIOB U POpPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPUMEHSATh pa3InYHble METOJBl W 3alpochl NPHU TMOUCKE W oTOOpe WHoOpMAIMU H
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJIOFPIﬁ, OBJIAJICHUEC Ky.]'[]:TypOfI AKTUBHOI'O HMCIIOJIb30OBAHUA PA3JIMYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE WCTONb30BaTh M aHAJIW3UPOBaTh B TMpolecce YU4eOHOM U HCCIeNOBATENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHUS 3a/1aBaThb BONPOCHI (B XOAe Auajora W (MiM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMO
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMS TPEACTABIATh IMOMYYEHHBIE PE3yJbTaThl MO3HABATEIBHOW NEATENBHOCTH B YCTHBIX WU
MUCBMEHHBIX TEKCTaX; JeJlaTh MPE3eHTALMI0 PE3yJbTaTOB BBINOJIHEHUS XHUMHUYECKOTO SKCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENLHOH U
WCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUW BO3HUKAIOMIMX IMPOoOJeM Ha OCHOBE ydéTa OOMIMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIE yHMBepcAJbHbIE yYeOHbIe AelCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI PEeIIeHNsT YIeOHBIX W TIO3HABATEIBHBIX 33]]a4, CAMOCTOATENHHO COCTABIATH WIIN
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUH 00 MH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsIX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOT'O pEe3yJIbTaTa 3asBICHHOW LEJM, YMEHHE HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOIO COIEPKAHNUS, YCTAHOBIEHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YUYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienudrIecKre 1 NpeAMETHOH 00aacTi « XUMuUs», BUABI AESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy oOy4enus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTb CMBICI OCHOBHLIX XUMHUYCCKUX TMOHSTHIA: aToM, MOJICKYJIa, XUMHYECKHI 9JICMCHT,
MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTbD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl J0JII XHMHUYECKOIO 3JIeMEHTa B COCOMHEHHH, MOJIAPHBIA O00BEM, OKCUZ,
KHCJIOTa, OCHOBaHHME, COJIb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(UKalMsi peaklUi: peaklUyd COEIUHEHHUS, PEAKLUUH PA3JIOKECHUS, PEaKLUH
3aMelICHUs, peakuuu OOMeHa, H3K30- M SHAOTEPMHUYECKHE PEaKLUUH, TeIsIOBOH 3QeKT
peakuuu, SApo aToMa, SJIEKTPOHHBIA CIIOW aroma, aTroMHas OpOuTalb, paguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHA KOHLEHTPALUs) B paCTBOPE;

o HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKHUX MOHSITHHA U MIPUMECHATb 3TH HOHATHUA
NIPY ONTUCAHUH BEILIECTB U MX MPEBPAIICHHIA;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY JIJISI COCTaBieHUs (OpMyn BEIIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

®  OnpeAessATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX, CTENIEHb OKHUCICHUS
3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, IPUHAJICKHOCTh BEIIECTB K ONPEAETIEHHOMY KIIacCy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici Ilepuomuueckoro 3akona J[I. WM. MenneneeBa: J1€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTaApo;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs MoArpynmna (A-rpymma)» u «moOodHas MOATpyIa
(b-rpymma)», mManbie W OOJBIIME TEPHOABI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabmume «llepmommdeckas cucremMa XmMmudeckux odnemeHnToB J[. M. MeHnmeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE 3JICMECHThI, HCOPIraHUYECKHUE BEIIECTBA, XMMUUYCCKUE PEaKIIUU
(10 YuCIy ¥ cocTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIIOBOMY dPQEKTY);
XapaKTepu30BaTh (OMMCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHHfI B pa3JIM4YHbIX YCIIOBUSX,

BBIYUCIISITh OTHOCHTEIHHYIO MOJEKYJISPHYI0 W MOJSIPHYFO MAaccChl BEIIECTB, MAacCCOBYIO JIOJTEO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATH OCHOBHBLIC OIICpalluU MBICIIUTEIbHOM JACATCIIBHOCTH — AaHajlu3 W CHUHTEC3,
CpaBHEHHE, O0O0IIEeHHEe, CHCTEMATH3alNl0, KIACCH(DHUKAIMIO, BBISBICHHE MPHUIYUHHO-
-CIIEZICTBEHHBIX CBSI3€d — [UIsI HM3YYCHHS CBOICTB BEIIECTB M XUMHUYECKHX PEaKIUil,
€CTeCTBEHHO-HAyYHBbIE METOJABl MO3HAHWsS — HaOMIOJeHWe, W3MEpeHHe, MOIEITHPOBaHUE,
AKCIIEPUMEHT (pPealbHBIA ¥ MBICIIEHHBIN);

CJIeZIOBATh MTPAaBUJIaM MOJIB30BAHHS XHMHUYECKOM MOCYION U JIabOpaTOPHBIM 000pyA0BaHHEM, a
TAaKXXC IIpaBUJIaM 06pameH1/I;1 C BCIICCTBAMHU B COOTBECTCTBHMMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTY4YCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHONM MaccoBOM J10JIel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K xoniy oOy4enus B 9 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JAOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKUX MMOHATUI: XUMHUYCCKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPHUILIATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peaklus, XUMHYECKas CBSI3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
JIEKTPOJINTHYECKAs TUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, KaTajJu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
aM(OTepHOCTh, XMMUYECKast CBSA3b (KOBaJEHTHAs, MOHHAS, METAJUIHMYECKas ), KpUCTAITHIEeCKas
pemeéTka, KOppo3Hs METAJIOB, CIUIABBL, CKOPOCTh XHMHYECKOH peakUuuH, IpeaesIbHO
nonyctumas konuentpauus 11K BemiecTsa;

WITFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMMHYECKUX TOHSITHH M NPUMEHSTh 3TH TOHSITHS
TIPY OMTUCAHUM BEIIECTB M X MPEBPAIICHHIA;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJeHHs (OPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKLUil;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUIX
Pa3InYHOr0 COCTaBa, MPHUHAIUIEAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJaccy COCIUHEHUil 1o
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPraHU4YeCKUX COCAMHEHMAX, 3aps] HOHA 10 XMMHUYECKOH (opMmylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
[IOHUMAaHUE: ONMCHIBATh U XapaKTepu30BaTh TabmuuHylo ¢opmy Ilepuommueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCS B NEPUOJUYECKON TAOJHIE, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIO JIEKTPOHOB U paclpeesieHHe uX
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
3JIEMEHTOB M MX COCAMHEHWH B Ipelenax MajbX MEPHUONOB M TJIaBHBIX HOATPYII C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOLIME U CHENU(PHUUSCKUE XUMHYCCKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUECKON JUCCOLMAMN KUCIOT, LIeJI0Yel U CONe, MOTHbIe
M COKpaméHHbIE ypaBHEHUS pPEaKUUil HMOHHOrO OOMEHa, ypaBHEHHUS  pEaKIuid,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHHUC TeHEeTUYECKON CBS3HU MCXKAY BCIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pPacKpeIBaTh  CYIIHOCTb  OKHCIHUTENIBHO-BOCCTAHOBHUTENIBHBIX  pPEaKIMH  IHOCPEICTBOM
COCTaBJICHHS JJIEKTPOHHOT'O OajlaHca 3TUX PEeaKLuii;

IMPOrHO3UpoOBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKHUX NIPEBPALLICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XHUMHYECKOT0 3JeMEeHTa Mo (opMyiie COeIMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUS XHMUYECKOH MOCYI0H 1 1aOOpaTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBIITOJIHECHUIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO W COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa M yTJIEKUCIIOTo ras3a);

NPOBOJAWTH PEaKLUWH, IOATBEP)KJAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAWA-, KapOoHat-, dochaT-, cHIMKaT-,
cym,(baT-, THUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUIECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 W CHHTE3,
cpaBHEHHE, 0000LIeHNE, CUCTEMAaTHU3aHUI0, BEISIBICHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — JIJIs
M3y4YEeHHUs CBOMCTB BEIIESCTB U XUMHUUECKUX PEAKUH, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS
— Ha0JII0JIeHre, U3MEPEHHUEe, MOAEIHUPOBaHUE, SKCIIEPUMEHT (pealibHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [Tonsatre o0 MeTOHaxX MO3HAHUSA B XUMUU 1 0 0 ngs?;;?:;i)groulllff 0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 0.5
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmecell (Ha mpumepe 1 0 0.5 bubmmorexa LHOK
. PHUMED ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJCKYIIBL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1
8 POCTBIC 1 CHOXHBIE BelliecTsa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJICKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, SK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorera [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydueHne U XuMH4YECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XAMHYECKHX DJIEMEHTOB. IToHsaTHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbnmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsIpHAs XUMHUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 0 0 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

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

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 0
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 0 0 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

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

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

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THAPOJIHM3E coJlen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COISTHON KUCIIOTHI,
_ R . https://m.edso0o.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTyYEHUE U bubmorexa OK
> O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu ﬁ 2e1 imlﬁleCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Perenue

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

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BbIX0JIa IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68 PesepBHbIil ypok. O0001ICHNE 1

CUCTEMAaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://resh.edu.ru

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru
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