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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUSI COCTaBJIEHA HAa 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 KOHIICTIIINU TPENoaBaHus y4eOHOro mpeamera «XUMHUs» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OO0YYAIOMIMXCS CPEACTBAMH Y4E€OHOTO IMpeaMeTa, YCTaHaBIMBAeT 00S3aTeNbHOE IMPEeIMETHOE
collepkaHue, mpeayCMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHME TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHHU, OMNpPEIENIeT KOJIMYECTBEHHBIE M KadeCTBEHHBIE XapaKTEPHUCTUKU
CONIep)KaHus, PEKOMEHYEMYIO IIOCIEI0BATEIHbHOCTh M3YUCHHS XMMHU C YYETOM MEXIIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH OOydaromumxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aluy TPeOOBaHMA K pe3ylnbTaTaM OCBOSHHS OCHOBHON
o0pa3oBaTenpHONH TPOTpaMMBI Ha YPOBHE OCHOBHOTO 0OIIero oOpazoBaHUs, a Takke TpeOOBaHUH K
pe3ynpTaTaM OOyYeHHs XMMHHA Ha YpPOBHE IleNied M3ydeHHs TpeAMETa W OCHOBHBIX BHIIOB Yy4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YYarOIIErocs: 0 OCBOSHHIO YI€OHOTO COIepIKaHus.

3HaHWE XUMHUHU CIYXUT OCHOBOW i (hOPMHUPOBAHHS MHUPOBO33PEHHS O0ydaloIIerocs, €ero
MIPEJICTABICHUH O MAaTepHalbHOM E€IWHCTBE MHpA, BAXKHYIO POJIb HrParOT (OpMHUpYEMble XHMHUEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUIX SHEPTUN B 00 HBOIONMHU BEIIECTB B IPUPOIE, O MYTAX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOH, MUIIEBOH 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 (DOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00YUaIOIIMXCsl, HABBIKOB
UX CaMOCTOSITEIbHOMN y‘-IC6HOI71 ACATCIIBHOCTH, JKCIICPUMCHTAJIBHBIX W HCCICIOBATCIBCKUX YMCHHﬁ,
HEOOXOMMBIX KaK B IIOBCEIHCBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HAKOMHT CO CIEHU(HUKON HAYYHOTO MBIIUICHUS, 3aKIaIbIBa€T OCHOBBI IIEIOCTHOTO B3IIIsAAA 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 CBOM BKIIA/I B DKOJIOTHYECKOe 00pa3oBaHKe 00YYatOIIHXCS.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DHUKON CoMepKaHus yueOHOro
nmpeamMeTa, KOTOpBIﬁ ABJIACTCA NEAArorud4cCKu agariTMpOBaHHbBIM OTPAKCHUEM 6a30130171 HAayKH XMMHHU Ha
ONpEEeNEHHOM 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 coaepKaHus IPOrpaMMBbl IO XMMUHU CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJIX0/a K
e€ m3ydenuto. ColiepKaHue CKIABIBACTCS U3 CUCTEMBI MTOHATHIH O XMMHUYECKOM JJIEMEHTE U BEIIECTBE U
CHUCTEMBI MOHATUN 0 XUMHYECKOH peakunu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO MPUHITUITY
MOCJIEJ0OBATENFHOIO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETHUYECKHUX MPENICTABICHUH Pa3HOTO YPOBHSL:

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

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

— YYEHHS O CTPOCHHHU aTOMa M XUMHUYECKO CBA3H;

— TIpEJICTaBICHUN 00 IMEKTPOIIMTHUECKON JIUCCOIMAIIIY 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, CTPOCHHS M BO3MOXKHOCTEH MPAaKTHYECKOTO NMPUMEHEHHS W TOTYydeHHS
M3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS 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 u3y4eHWH XUMHW MPOUCXOAUT (HOPMHUPOBAHME 3HAHUH OCHOB XHMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMAYECKUX 3HAaHUH — BaXHEWIIMX (AaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUYECKUX MOIOKECHHM,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpu n3ydeHnHn XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TPUOOpeEH
TaKue LeNH, Kak:

— (opMupoBaHHE HWHTEIEKTYaJbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K CamMOO00pa30BaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITUIO DPELICHWH, CIIOCOOHOM aganTUpOBaThCs K OBICTPO
MEHSIOLIIMCS YCIOBHUSM XKHU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAy4YHBIM METOJaM MO3HaHUs, (OPMUPYIOLIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrneuyeHHe YCIIOBHH, CHOCOOCTBYIOIIMX TMPHOOPETEHUIO OOYYArOMIMMHUCS  OTIBITa
PasHOOOpPa3HOM JEATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETCHIIMH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE /ISl Pa3IMYHbIX BUIOB JAESTEIbHOCTH;

— (dopmupoBanue obmieli QyHKIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM UHUCIIE
YMEHUI OOBSACHSITH U OLICHUBATH SIBJIICHUS OKPY>KAIOLIETO MUPA, UCIIOJIB3Ysl 3HAHUS U OTIBIT, TIOTyYeHHEIC
NpY W3yYeHHH XUMHH, NPUMEHATh WX TPU PEUICHUH TPOOJIEM B MOBCEJHEBHOW JKWU3HU U TPYIOBOI
JeSITeTbHOCTH;

— ¢QopmupoBanue y oOyyaromuxcss TyMaHHUCTUYECKHMX OTHOIICHUH, MOHMMAaHHUS LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeleHHUs B ObITY U TPYyIOBOM
JESITEIbHOCTH B LIEJAX COXPAHEHMSI CBOETO 310POBbs M OKPY>KAIOLIEH IPUPOIHON CPEIbL;

— pa3BUTHE MOTHMBALUHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIs H
HaNpaBJIEHHOCTH JIalbHEHIIIETO 00yUeHHS.

OOmee yMcnoO YacoB, OTBEAEHHBIX JUIS HM3YyYEHHS XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBmseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflento), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHble XMUMHYECKHE OHATHS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€IOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHSATHE 0 MeTogax TMO3HAHUS B
xuMun. UncTeie BemecTBa U cMech. CIocoObI pa3iesieHus: CMeceit.

ATOMBI W MOJIEKyNbl. XUMHYeCKue 3eMeHThl. CHMBOIBI XUMHUYECKHX dieMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBa. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENnpHAs aToMHas macca. OTHOCHTENbHAs MOJIEKYJsIpHas 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.

OusnvecKkre U XUMHUYECKHE SIBICHUS. XUMHUYeCKas peakius U e€ MpU3HaKu. 3aKOH COXPaHEHHUS
Macchl BEIIECTB. XWMHUYecKWe ypaBHeHHsA. Kiaccmpukanus XWMHUYECKHX peakiuii (CoeamHeHus,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOH MMOCYAO0H, MpaBuiIaMu padOTHI B Ta00OpaTOpuy U IpuéMamMu 00parieHus
C IabopaTopHBIM 000pyHOBaHHEM, W3y4Y€HHE H ONHCaHWe (PU3UUECKUX CBOWCTB 00pasIoB
HEOPraHWYEeCKNX BEIIeCTB, HaOmrogeHne (u3mueckux (IUIaBICHWE BOCKA, TasHHUE JbJa, PacTUpaHUE
caxapa B CTYIKe, KHTICHHE U KOH/ISHCAIIHSI BOJbl) M XUMHUECKUX (TOPEHHE CBEYH, MTPOKATMBAHNE METHON
MPOBOJIOKH, B3aUMOJICHCTBHE MelNa C KHCJIOTOW) SIBICHWH, HAONOJIEHNE W OINHCAaHUE TPU3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peakluil (pas3yiokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBHE JKeJie3a C paCTBOPOM COJIU
menu (1), u3ydenne cnocoOoB pazaeneHns cMeceil: ¢ MOMOIIBI0 MarHuTa, pUILTPOBaHKE, BHITApUBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKUA TOBAPEHHOHM CONM, HAOMIOJCHUE W OIHCAHUE
pe3yabTaTOB MPOBEACHHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MAacchl, CO3JaHHe Mojenel
MOJIEKYJI (IIapOCTEPHKHEBBIX).

BaxHeiilmue npeacTaBuTeIM HEOPTaHUYECKNX BelIEeCTB

Bozayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — aneMeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HUYecKre U XUMUIECKue cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenne
kucinoposa. CrocoObl TONydeHHsT KHCIOpOJa B JIa0OpaTOPHH W TPOMBINUIEHHOCTH. KpyroBopot
Kucioposia B mpupoze. O30H — aJutoTponHast MoJU(HUKALUS KHCIOPO/a.

TemnoBoit  3pdeKT XUMHUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHAOTEPMUYECKHE peakiuy. TOIuIMBO: yroib W MeTaH. 3arps3HeHHE BO3AyXa, YCHJICHHE IMapHUKOBOTO
a¢ddekra, pa3pyiieHHe 030HOBOTO CJIOSL.

Bomopon — snmemeHT W mpocToe BemiecTBo. HaxokaeHue Boaopoaa B mpupoje, GU3UUECKUE H
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCO0B! oiyueHus. KucnoTer u comu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

®dusnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HackllieHHbIE U
HEHACHIIIEHHbIE pacTBOPHL. PacTBOpHMOCTh BemiecTB B Bojae. MaccoBas 0 BEIECTBAa B PacTBOpE.
Xumuueckue cBorcTBa Boabl. OcHOBaHMA. PoJib pacTBOpOB B IMPHUPOE U B KU3HU yesioBeka. Kpyrosopor
BOJIBI B IpUpoOJie. 3arps3HeHHe NPUPOIHBIX BojA. OXpaHa U 0YMCTKA MPUPOJHBIX BOI.

Knaccupukanus  Heopranmueckux — coeguHeHuid.  Oxcuuel.  Knaccudukanmss — OKCHIOB:
cojeoOpasytonie (OCHOBHBIC, KHCIIOTHBIE, aMm@oTepHble) M HeconeoOpasyromue. Homenknarypa
okcuoB. du3nueckue U XUMHYECKUE CBOMCTBA OKCHUIOB. [lomyuenne okcuaos.

OcnoBanus. Knaccupukanus ocHOBaHUM: MIENOUYM U HEpacTBOpUMbIe ocHOBaHus. HomenkiaTtypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUMU. [lonmyueHre ocHOBaHUH.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
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
Y YCIIOBHS BOSHUKHOBEHHUS M MPEKpalleHns: ropeHus (Ioxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWCTONB30BaHUE
BUIEOMATEPUAIIOB), HAOIOJICHE 00pa3OB BEIIECTB KOIUYECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOW pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAEHEHHON
MaccoBOH Jioiel pacTBOPEHHOTO BELIECTBA, B3aMMOICHCTBUE BOJIBI C METaJUIaMH (HATPUEM M KaJIbI[HEM)
(BO3MOXXKHO HCIIOJIB30BaHKME BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaccOB, HAOMIOJICHNE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydyeHne B3amMoneicTBusi okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTBHL, KHUCIOT C METaljIaMHu,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacCTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJIHOTO METaJula JPYyTUM
U3 pacTBOpa COJIM, pellieHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOpraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumudeckux »3jemenros JI. H.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILLEJIOYHBIE M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, aJlOT€Hbl, WHEPTHBIE TIa3bl). ODJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. [lepuonsl u rpynnel. Ousndyeckuil cMbICA NOPAIKOBOIO HOMEpa, HOMEPOB IEpUOa U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummueckux dmemeHToB Ilepmoamueckoit cucremsr JI. Y. Menneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnonoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJlyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ileproanyeckod CUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

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

Crenens okucieHua. OKHUCIHTENbHO--BOCCTAHOBHUTENbHBIE peakuuu. [Iporeccsl OKHCIeHHS WU
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WJUTIOCTPUPYIOMUX MPUMEPHl OKHUCIUTENHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Meosrcnpeomemmnuvie ceasu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX IOHATHH, TaK U MOHITHHN, SIBISIFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupHKauus, NePHOAUNYHOCTb, HAONIOJEHHE, IKCIIEPUMEHT, MOJCIMPOBAaHUE, H3MEPECHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
(du3nUecKue BEMUYHHBI, €IUHNLIBI U3MEPEHHS, KOCMOC, IJIaHeTHI, 3BE3b1, CoHIIe.

Buonorus: porocunTes, npixanue, buocdepa.

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

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[Mepuoanueckuii 3akoH. Ilepuoandeckas cucrema xummudeckux snementoB [I. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMHUYECKOH CBSI3H. THIBI KPUCTAIMUECKUX PEHIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHHYCCKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEIECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJilaccaM HEOPraHn4eCKux COCHHHCHHﬁ, T€HEeTNYEeCKasa 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, 10 OOpaTHMOCTH, IO YYacTHUIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHAYECKUX peakuusix. IIoHATHEe O TOMOTEHHBIX M TeTeporeHHBIX peakuusax. [lonsTue o karamuse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKECHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTETbHO-BOCCTAHOBUTENbHBIE ~ pPEaKUUM,  DJICKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOM peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUIL C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

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

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NPEACTaBICHUH 00 3MEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIE peakuuu Ha HOHbBI. lloHATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEHIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHUYECKOW peakIMd OT  BO3JCHCTBUS  Pa3NUYHBIX  (AKTOPOB, HCCIEIOBaHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BENIECTB, TIpollecca JJHCCOIUAIMN KHUCIOT, MIeNloYed W coyel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsI PeaKiyii HOHHOro oOMeHa (00pa3oBaHHE OCajKa, BBIICICHHME raza, oOpa3OBaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBI, pCHICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJiopa (B3auMOAEHCTBHE C METAIIaM1, HEMeTaJlllaMH, Iienodamu). XiopoBoaopos. ComsHast
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 CTPOEHHS aTOMOB, XapakTepHbIC
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QHU3MYeCKHe M XUMHUYeCKHe CBOHCTBAa. OKCHABI CEephl KaK MPEACTaBUTENIN KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiM CEpHOM KHUCIIOTHI, 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.

OOmast xapakTepucTrka 35meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS 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 aMMOHHSA, UX (U3NYECKHUE M XMMHUYECKHE CBOWCTBA, NMpuMeHeHue. KadecTBeHHas
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 KauyeCTBE MUHEPAIBHBIX YyOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXAloLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckne U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, Gpu3NUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ocdatos B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtrka smeMeHToB IV A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEH! OKHCJIECHUS. YTIIEPOJ, alIOTPOIHbIEe MOAN(DHUKALIMH, PACIIPOCTPAaHEHUE B IpUpoae, Gu3nieckue
U XUMHYecKue cBoicTtBa. AxcopOrus. Kpyrosopor yrmepoma B mpupome. OKCHABI yriiepoia, WX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJoruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIoM yriepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJIbCKOM X035 CTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronmb, mpupomHBIA ra3, HE(PTH), MNPOMYKTHI UX TmepepaboTku (OEH3WH), WX pOIb B OBITYy U
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

KpemHuii, ero ¢usudeckue m XMMHYECKHE CBOWCTBA, MoOJy4deHUe u mnpuMmeHeHune. CoeqrnHeHUs
KpeMmHHUsi B mpupojae. OOmme mnperncraBienuss o6 okcune kpemHus (IV) u kpemMHHEBOW Kuciore.
CuMKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BakHeile cTpouTenbHble MaTepHabl:
KepaMHKa, CTEeKJIO, IIeMEHT, O0eToH, kene300eToH. IIpobrembr 6€30MacHOr0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenn .

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



HaOJIOJICHUE TIpollecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBE/JICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE NPU3HAKOB MX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOLIECCOM aJICOPOLIMN PACTBOPEHHBIX BEUISCTB aKTUBUPOBAHHBIM yTIIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, pOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-MOHBI U W3YYCHUE MPHU3HAKOB HMX
MPOTCKaHUS,  O3HAKOMIICHHE C  NPOAYKIMEH  CHIMKATHOM  HPOMBIIUICHHOCTH,  PEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTa/ibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XUMHYSCKUX 3JCMEHTOB — META/UIOB HA OCHOBAaHHHM WX TOJIOKEHHUS B
[lepuonuueckoit cucteme xumudeckux snemeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [IoHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenpeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Ou3nveckne u XUMUYECKHEe CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
U UX COCIUHEHUIL.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMuyeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKJIEHUE B puponae. dusndeckue
YU XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxxHeWmme coequHEHHS Kamblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunnii: nonoxenue B Ilepuoanyeckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTPOCHHE aTOMa, HaxoXJeHue B npupoae. DuU3MUeCKUE MU XUMHUYECKHE CBOMCTBA aAJIIOMHUHUA.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTPOCHHE aToMa, HaxoxkJAeHWe B mpupone. Puznyueckue M XUMHUUYECKHE CBOWMCTBA »xene3a. OKCHUIBbI,
ruapokcunbl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WU METAIUIOB (BO3MOXKHO HCIIONF30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl U HATPUS C BOJOHM (BO3MOXXKHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX PEaKIINii Ha MOHBI: MarHus,
KaJIbIUs, aIFOMUHUSA, MHKA, xkenes3a (1) u xenesa (111), meau (1), HaOrOACHNME M ONTUCaHKE TIPOIIECCOB
OKpalllMBaHUSl IUIAMEHM HWOHAMH  HATpWsl, Kalusg MW Kalblus (BO3MOXHO  HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), HCCIIe0BaHNEe aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THIPOKCHIA LINHKA,
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 XUMHUIECKHUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Posb XxuMun B penieHrH 3K0JI0THYECKHUX ITPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3yYeHHUE 00pa3IoB MaTEpPHANIOB (CTEKJIO, CILIABBI METAIIOB, TOJTUMEPHBIC MaTCPHAIIHI).

Mescnpeomemmunie ceasu

Peanuzanus MexXnpeaMETHBIX CBs3eH MPU M3YYCHUH XUMHUHU B 9 KllacCe OCYIIECTBISCTCS depes
WCIOJIh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK U MOHATHH, SBIISIOUUXCS CUCTEMHBIMU
JUTSL OTACIBHBIX MTPEIMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OO01ue eCTeCTBCHHO-HAYUYHBbIC TOHSATHS: HAYYHBIM (akKT, TUIIOTE3a, 3aKOH, TCOpHSs, aHaJu3,
CUHTE3, Kiaccuukamus, MEepHOAMYHOCTh, HAOIOJCHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, U3MEPCHUE,
MOJICJIb, SIBJICHHUE, TAPHUKOBBIN 3P (PEKT, TEXHOIOT S, MATCPUAITHI.

®dusuka: Matepus, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIU, U30TOIIbI, PaJIHOAKTUBHOCTS,
MOJICKYJIa, O3JICKTPUYECKUHM 3apsj, MPOBOJHUKH, TIOIYIPOBOJHUKH, JHUAJICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHME BeUIecTBa, Tra3, pacTBOP, PacTBOPHMOCTS,
KPUCTAJUTMYECKAsT PENIETKA, CIUIaBbl, (DU3MYCCKUE BEIUYMHBI, CAVMHUILI HU3MEPCHHS, KOCMHYECKOCS
MPOCTPAHCTRO, TUIAHETHI, 3BE3/1bI, COJHIIE.

Buonorust:  ¢otocuHTe3, nbIXaHue, OuWocdepa, DIKOCHCTEMA, MUHEPAIBHBIC yIO0OpCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIBHEIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIC TOPOIBI, IMOJE3HBIC HCKOIAEMBbIC,
TOIUIUBO, BOJHBIE PECYPCEHL.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa30BaHUs JOCTHTAIOTCS B
xo/le OOy4eHHST XWMHUH B €IWHCTBE Y4eOHOW W BOCIIHTATENbHOH AESITEIHHOCTH B COOTBETCTBHUHU C
TPAIWIIMOHHBIMA POCCHHCKAMH  COIUOKYJIBTYPHBIMH W JyXOBHO-HPaBCTBEHHBIMH II€HHOCTSIM,
MIPUHATHIMH B OOII[ECTBE MPaBWIIaMU U HOPMAaMH MTOBEICHHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINN 00YJIarOIINXCSI.

JImaHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MTO3UTHBHBIX IEHHOCTHBIX OPHEHTAINI U PACITUPEHUE OIBITA ACSITETFHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY H HAydIHOMY
HACJIETUIO, TIOHUMAaHHS 3HAYEHUSI XUMUYECKOH HAYKH B KU3HW COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIQIETh JOCTOBEPHOW WHGOpPMAIME O TIEePEAOBBIX JOCTIDKEHUSX W OTKPBITHSAX MHPOBOW U
OTEUYECTBEHHOI XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

MIPEJICTABJICHUSI O CONHMAIBHBIX HOPMaX W MPaBHUJIAX MEXIUYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-MCCIeI0BaTENbCKOH,
TBOPYECKOW W APYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOHM IESATENFHOCTH
MPH  BBITIOJIHEHWH YUYeOHBIX, ITO3HABATENBHBIX 3a/1ad, BBITOJHEHWH XHUMHUYECKUX JKCIEPUMEHTOB,
CO3MaHNN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIHN B TPOIECCE ITON
yueOHOI JesITeIbHOCTH, TOTOBHOCTH OILIGHMBATH CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBapHuIIel C
MO3HUIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHIA OCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSI:

MHUPOBO33PEHUYECKHE IPEJCTABICHUSI O BEIIECTBE M XMMHYECKOW PEaKIWU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIIAIONINE OCHOBY JISi IOHUMAaHHS CYIIHOCTH HAYYHOMH
KapTUHBl MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHA MPUPOMBI, B3aUMOCBS3AX
YeNoBeKa ¢ MPUPOJHON Cpeioi, O pOIM XUMHUH B IO3HAHUH ATUX 3aKOHOMEPHOCTEIH;

M03HaBaTeNbHbIE MOTHBEI, HATIPABJICHHbBIE HA MOJYYeHUE HOBBIX 3HAHUI 110 XUMHH, HEOOXOIMMEbIE
JUisi  OOBSICHEHUs HAOJIOaeMbIX MPOIECCOB W SBJCHHA, I03HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATENLCKOW KYJIbTYphl, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIBHON pPabOThl ¢ y4eOHBIMH TEKCTaMHu,
CIPaBOYHOH TUTEPATYPOH, TOCTYIMTHBIMU TEXHUUECKUMH CPEACTBAMHI WHPOPMAITHOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHIO M II03HAHHWIO, JII0OOO3HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHWI0, TPOEKTHONH U WCCIEAOBATEIIbCKOM JESITEILHOCTH, K OCO3HAaHHOMY BEIOOPY
HAMpPaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

4) (hopMHPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHME IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JIOPOBBIN 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HENPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJICHHUS MTPaBHJI 0€30TIACHOCTH TPH 0OpallleHuU
C XUMHYECKHMH BEIIECTBaMH B OBITY H PEabHON KHU3HU;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEPEC K MPAKTUIECKOMY M3YUYEHHIO MPo(eccHii U TpyJa pa3iuyHOro poja, yBaXKeHHE K TpyLy U
pe3yibTaTaM TPYJIOBOH AEATENbHOCTH, B TOM YHCJIE Ha OCHOBE HNPUMEHEHHs MPEAMETHBIX 3HAHWU I10
XUMHH, OCO3HAHHBIA BBIOOD HHIMBHUIYaJbHON TPACKTOPHUM MPONOJDKEHUS 00pa3oBaHUs € Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIEHIHOW TPO(EeCCHOHAIBHON JESTEIbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHHUH, T'OTOBHOCTB
a1alTHPOBAThCS B IPO(ECCHOHATIBHOM CPEeE;

6) 9K0JIOrHYecKOro BOCIIUTAHMS:



JKOJIOTHYECKH TIeJIECO00pa3HOE OTHOIIICHUE K MPUPOJC KaK UCTOYHUKY KU3HU HA 3emiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30IMACHOTO TIOBEJCHHS MpH pabdoTe ¢ BEINECTBAMHU, a TaKKE B CHUTYaIlMsIX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAlolled MpUPOIHONW Cpeoi, NJisi MOBBLIINICHUS YPOBHS KOJOTUYECKON KYIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMETHBIX ~Pe3yJbTaTOB BBIICISIIOT 3HAUYMMBIC IS (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W
MO3BOJISIOT HA OCHOBE 3HAHUHN M3 ATHX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O IICIOCTHON HAYYHOH
KapTUHE MUpPa, W YHHUBEPCAIbHbIC YyYeOHBbIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBIICHUIO YUYCOHOH IEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XMMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC NMPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHABIUBAaTh MPUYUHHO-CIEIACTBEHHBIE CBS3H MEXITy OOBEKTaMH HW3YYEHHUs, CTPOUTH JIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, IIPEOOPa30BEIBATh IIUPOKO MIPUMEHIEMbIC
B XMMHHW MOJIENBHEIE MPENCTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMU4ecKast (opMya u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIMIECTBEHHBIE MMPHU3HAKU 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 Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, a TAaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaONoaTh 3a XOJOM TIpoIlecca, CaMOCTOSTENBHO IPOTHO3MPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
HCCJICJIOBAHMUS, COCTABJIATh OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh NH(POPMAIIUIO Pa3THYHBIX BUJIOB U POPM
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 pa3InYHbie METOJbl M 3alpochl TPU TMOWUCKE W OoTOOpe WHOpMAIMH |
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 HCIIOJIb30BAHHA Pa3JIMIHBIX



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

YMEHHE HCTONb30BaTh M aHAIW3UPOBATh B TMpolecce Y4eOHOM U HCCIeNOBaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMCHHS 3a/1aBaTh BONPOCH (B XOje auanora u (WiM) JUCKYCCHHU) 1O CYIIECTBY OOCYyXIaeMoun
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHUSI TPEACTaBISATh MOJTYyYEHHBIE PE3yJNbTaThl MO3HABATENBHOW NESATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JefaTh MPE3CHTAlUI0 Pe3yJIbTATOB BBIMOJHEHUS XMMHYECKOTO 3KCIIEPUMEHTA
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENLHOH U
WCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX IMPoOJeM Ha OCHOBE ydéTa OOLIMX
MHTEPECOB M COTJACOBaHUS TO3UIMKA (0OCyXkIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC ILITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHbIE YyHUBepCATbHBIE YUeOHbIe AeficTBUS:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (heKTUBHBIE CTIOCOOBI PEeIIeHUsT YIeOHBIX W TIO3HABATEIBHBIX 33]]a4, CAMOCTOATENBHO COCTABIIATH 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 LEJIM, YMEHHE HCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3ynbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOrO CONEPKAHUS, YCTAHOBICHHOTO
JMAaHHOHW (enepanbHOi padodeil MporpaMMOi, BEIIEISIOT: OCBOCHHBIE 00YUYaIONIMMHUCS HayYHBIE 3HAHUSA,
YMEHUS U CIOCOOBI ACHCTBHM, crieuprUecKre Ui IpeAMETHON 00macTu « XUMuUs, BUABI AESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiiacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

® PACKPBIBATH CMbICJI OCHOBHBIX XUMHWYECKUX MOHSITHIH: aToOM, MOJICKYJia, XUMHUYECKUH 3JICMCHT,

MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTbD,
OTHOCUTENbHAsE aTOMHAsh M MOJEKYJIApHas Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl JO0JIi XUMHYECKOTO 3JIeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCJIOTa, OCHOBaHHME, COJIb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuus, kKiaccuUKalMs peakluid: peakluu COCOUHEHUS, PEaKLUUH DPA3JIOKEHUS, PEeaKLUH
3aMEIICHUs, peakuuu OOMeHa, HK30- M DSHAOTEPMHUYECKHE DPEAKLHUH, TeIyIOBOH 3(QeKT
peakuuu, AOpo aToMa, JJIEKTPOHHBIA CJIOW aTroma, aToMHas OpOHuTajlb, paguyc aToma,
XUMHYECKasl CBSI3b, MOJIAPHAsl M HETIOJISIpHAsl KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, HOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;

® WJTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U NPUMCHATDb 3TU IMOHATUA TIPU

OIMCaHMU BEILECTB U UX MIPEBPAILLCHNN;
® UICTIOJIB30BaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBiieHHS (OpMyN BEHIECTB M YpaBHEHHU
XUMUYECKUX PEaKLUil;

® OIIpENeNsITh BaJCHTHOCTh aTOMOB BJIEMEHTOB B OWHApPHBIX COEIMHEHUSX, CTENEHb OKHCICHUS

3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJICKHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy



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

e packpbiBaTh cMmbici [lepuoguyeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHUE
MEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOXEHHS B
Ilepuogmyaeckoii cucteme, 3aKOHOB COXpPaHEHHs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO yUeHHs, 3aKOHa ABOTaIpO;

® ONUCHIBATh W XapaKTepu3oBaTh TaOnMuuHyro (opmy Ilepmoamueckoll cHCTEMBI XUMHYECKHX
AJIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs MmoArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», manbie W OONBIIHME TEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCA B
tabmume «llepumommdeckas cuctemMa xmMmudeckux osmemeHntoB [l WM. MeHngeneeBay ¢
YUCIIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);

® KIaCCU(PHULINPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHWYEeCKHE BEIIECTBA, XUMHUECKUE PEaKLIUH
(10 YuCIy ¥ cocTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIIOBOMY dPQEKTY);

® XapaKTeprn30BaTh (OMHCHIBATh) OOIINE XWMHUYECKHE CBOWMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpPXKIasl OMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX ~ yYPaBHEHUH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUil;

® IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKHX TPEBPAILCHUI B pa3IMYHBIX YCIOBUSIX;

® BEIUUCIIATE OTHOCUTEIHHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOIIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

® IPUMECHSTh OCHOBHBIE OTEpaIlMH MBICIUTENFHON IESTeTbHOCTH — aHAIM3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CHUCTEMAaTH3alNI0, KIACCU(PUKAIUIO, BBISBICHHE MPUIMHHO--CIEICTBEHHBIX
CBsI3€HM — NIl M3YYEHHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEaKIIHid, €CTECTBEHHO-HAYYHBIC
METOJBI TIO3HAHUSA — HAOIIOJCHNEe, N3MEPEHUE, MOJIEIUPOBAHNE, SKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIH );

e CJIeI0BaTh MpaBWJIaM IOJIB30BAHUS XMMHMUYECKOM MOCY/I0i U J1abopaTOpHBIM 000pyIOBaHHEM, a
TaKXKe TMpaBwiaM oOOpalleHHss C BEIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMSAMH TIO
BBIMOJTHEHUIO  JTAOOPATOPHBIX ~XUMHUYECKUX OIBITOB MO TIONYYEHHIO U  COOMpPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHOM MaccoBOM Ji0Jiel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JlakMmyc, heHondTanenH, METUIOPAHK U JIpyTHe).

K konmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh

c(hopMHUPOBAHHOCTH y 00YUAIONITUXCS YMEHUH:

® PAacKpBIBaTh CMBICTT OCHOBHBIX XUMHYECKHUX IMOHATHIA: XUMHUYECKUI DIIEMEHT, aTOM, MOJEKYIa,
WOH, KaTHOH, aHWOH, I[POCTOE  BEIIECTBO, CJIO)KHOE  BEIIECTBO, BAJICHTHOCTH,
ANEKTPOOTPHIIATETILHOCTh, CTETIEHh OKHCJICHHUS, XUMHUYECKasl peakius, XUMHYECKas CBsI3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
ANEKTPOIUTHYECKAS JTUCCONMAIMS, PEaKIU HOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYeCcKoe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJIICHTHAS, HOHHAS, METAJNTUIECKas ), KpHCTALTHYECKAs
peméTka, KOpPPO3Ws METAJUIOB, CIUIaBhl, CKOPOCTh XWUMHYECKOH peakluu, MpPeaeTbHO
nonyctumas konuentpauus 11K BemiecTsa;

® WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYCCKUX TOHATHI U MPUMEHSTh 3TH MOHITHS IPU
OTIICaHHH BEIECTB U UX MIPEBPAICHHN;

® UICTIOJIh30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBlIeHUS (DOpMyNl BEIIECTB M ypaBHEHHIA
XUMUYECKUX PEaKLUil;



® OTIPE/IETIATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX DJJEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONMPEAETIEHHOMY KIACCY COEIWHEHHWH 110
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPTaHWYECKNX COEAMHEHHUSX, 3apsl HOHA [0 XUMHYECKOoH (opmyne, xapakrep cpenbl B
BOJHBIX PAacTBOpaX HEOPTraHWYECKUX COCOUHEHHWH, THII KPUCTAJUIMYECKOW PEmETKH
KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIcn [lepuogumueckoro 3akona [. M. MenzaeneeBa U NIE€MOHCTPUPOBATH ErO
MMOHWMaHHWE: OMHUCHIBATh M XapaKTepru30BaTh TabmnuHyio ¢opmy [leproanmueckoil CUCTEMBI
XUMHYECKHX AJIEMEHTOB: paziINdaTh MOHATHS «TJIaBHAS MoArpymnna (A-rpynma)» U «mobouHast
nonrpynma (b-rpymma)», mMansie n GONbIINE MEPHOABI, COOTHOCHUTH O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCSl B TIEPHOAMYECKON TabIuIle, ¢ YHUCIOBHIMH XapaKTEPHUCTHKAMU CTPOSHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi sapa, 00IIee YUCIIO 3JEKTPOHOB U PacTIpeIeTICHIe NX
10 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB
AJIEMEHTOB M UX COEAMHEHWH B TMpeiesax MajbIX MEepHUOIOB W TIIABHBIX MOATPYHI C y4ETOM
CTPOEHWSI UX aTOMOB;

® KIIaCCU(QHUINPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUECKUE PEaKIUH
(mo umcmy W COCTaBy YYaCTBYIONIMX B PEAKIMHM BEMIECTB, 1O TerioBoMy 3¢ ekTy, Mo
W3MEHEHUIO CTETIeHEeH OKHUCICHUS XUMHYECKUX AIIEMEHTOB);

® XapaKTepru3oBaTh (OMUCHIBATH) OOIIME U CHEUU(PUUECKUE XUMHYECKHE CBOWCTBA MPOCTHIX H
CIIOKHBIX BEUIECTB, TIOATBEPX/Aas ONUCAHWE TPUMEpPaMHU MOJCKYISIPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

® COCTaBJIATh yPaBHEHHSI NEKTPOTUTHYECKON TUCCONUAINH KHUCIIOT, IIeNoueil U colell, OJHbIE U
COKpaIIEHHBIC YPaBHEHHMsI peaKIMi MOHHOIO OOMEHa, YPaBHCHHS PEaKIIUi, MTOITBEPIKAAFOIINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEIleCTBAMH Pa3IMUHbIX KIaCCOB;

® PACKPHIBATh CYITHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OayaHca 3TUX PeaKIluii;

® IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX CTPOEHHSI, BOSMOKHOCTH MPOTEKaAHUSI
XUMHYECKUX MPEBPALICHAN B PA3IINIHBIX YCIOBHIX;

® BBIUMCIIATh OTHOCHTEIHHYIO MOJIEKYJISAPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHAYECKOT0 3JeMEHTa Mo (opMysie COelTMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMUYECKOHN pPEaKIIUY;

® COOIO/IaTh TIpaBWIIA TIOJB30BaHMS XMMHUYECKOHN MMOCYAOH M Jab0paTOpHBIM OOOpYTOBaHHEM, a
TaKXXe MpaBuiia 00pallleH:s ¢ BeIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITIOJTHEHHIO
nab0paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa 1 yTJIEKUCIIOTo ras3a);

® IPOBOJIUTh  PEAKIMW, TOJTBEPKAAIOIINE KAadeCTBEHHBI COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAUA-, KapOoHat-, dochaT-, cHIMKAT-,
cyiabdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTaHUYECKUX BEIECTB;

® IPUMEHSTh OCHOBHBIE OTIEPAIMY MBICIUTEIFHON JESITeTbHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE,
00001IIeHIe, CUCTEeMAaTH3aINI0, BBIABICHHE MPUYNHHO-CIICJICTBEHHBIX CBA3EH — JJIS M3yUYCHHS
CBOWCTB BEIIECTB M XHMHUYECKHX PEaKUMH, €CTECTBEHHO-HAyYHBIE METOABl MO3HAHHUS —
HaOJIroIeHNe, U3MEPEHNE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PEanbHbIA U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edso00.ru/7f41837c

Hroro mo pazueny 20

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

' 00 oKkcuaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

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

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

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dJ1eMeHToB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO M XUMHYECKHE PeaKIun
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
OO01mas xapakTeprucTHUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorera LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 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

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [IOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1abOpaTOpPUU U IPUEMBI 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bu6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2
5) «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa HOK

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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCTH https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XMUMAYECKOI'0 dDJIEMEHTA bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS NPOTEKAHUSA bubnmnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
HecTBa 1o yp https://m.eds00.ru/ffod5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHEeHUs, Pa3TIOKESHHUS, 3aMETIICHHS Bubmmorexa LIOK
8 ds » SAMCIICHHA, https://m.eds0o.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290
91 Bo3nyx — cmechk razos. Cocrtas bubnmoreka [JOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/ia (peaKIuu OKUCIICHHUS, BH6J_IHOTeKa LOK
ropenue). TTonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoOblI Moy4eHus KUCIopo/ia B

23 71a00paTOPUU U TPOMBIIIICHHOCTH. bubmorexa HOK
0 https://m.edsoo.ru/ff0d497a

pPUMEHEHHE KHCIOpOoa
TennoBoii 3pPeKT XMMUIECKOI

24 peaKuuH, OHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, FK30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro bubmmorexa LOK

https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme Eub OK

26 «[Tonydyenue u coOupaHue KHCIOPO/a, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOMCTBY»

97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 dusnyeckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o kucnOTaX U CONSIX brbmmorexa [OK

https://m.edso0.ru/ff0d50d2

30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bubnmuotexa [JOK
n1abopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padota Ne 4 o reme Bu6 OK

31 «Ilonmydenne u coOupaHue BoI0po/a, nommoreka L{

M3y4EHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennbie
37 u HiHaCBIpeHHBIIe) acCTBOPBI 1\/11121100013215[ bubmmorexa [TOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: coCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIIATypa,

46 CHOCOéIf T10J1 )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK

. ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)

48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnunorexa [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.eds00.ru/00ad9as50

bu6mmoreka [JOK

49 O06o00mIeHre U CUCTEMAaTH3aIUsl 3HAHUH

- H https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XHMHYECKHX 3JIeMEHTOB. [loHsATHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
Ilepuonnueckuii 3aK0H U
52 Ileproanueckas cHCTEMAa XUMHYECKHUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneepa
bu6mmoreka [IOK
53 [Tepuonpl, rpymIbl, TOATPYIIITHI 1

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

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA O €ro MOJIOKEHHUIO B bubnnoreka [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npaktuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HbId, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XMMU4eCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETIOSIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Creneis OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padora Ne4 o teme bubnmoreka [JOK
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«CTtpoenue atoMa. XUMUUYECKast CBS3b»

https://m.edsoo.ru/00adbh486

66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
68 PesepBueiit ypok. O600IICHHE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edso0.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknnu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaKIMU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'O paBHOBECUA

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranu. CHIbHbIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edso00.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKil bubnmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 MIPENCTABIEHUNA 00 bubmmorexa LOK
P . https://m.edso00.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 TTonstue o ruapoanse coje bubmmorexa LHOK
b https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Pelienue skcepuMEHTAIBLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a/1a4»
KonrtponsHast pabora Ne2 o reme
17 «IINEKTPOIUTHUECKAS TUCCOIIUAIIUA bubmmorexa LOK
p a HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKHE CBOMCTBA, MOJIYYCHHE,

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

MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomydeHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEaKLIUN, €CIIN OUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOeHHUE, bubnunorexa [JOK
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a bu6mmorexa [IOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
28 OO6mrast xapakTepucTHKa SJIEMEHTOB bubmuorexa [JOK
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V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpHUpoe, Gpuznyeckue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJIyYECHUE U bubmorexa LOK
> HOIH https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «[lomy4yeHrne aMMuaKka, U3y4eHUE ero bubmmorexa [JOK
. i gt https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmorexa HOK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIEel cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH KI/ICJ'I((i))Ta q)(blfm(qe)cxne u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Wcnonbs3oBanue dpocdaTos B

34 KadyeCcTBe MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 npu I(: : (ri))mnlzlecxll)/le Y XUMHYECKUE bubmmorexa [JOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcupsl yriaepona, ux (pusuveckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoodIeMsl,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa [JOK
https://m.eds00.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme
"IlosryyeHue yrieKucioro rasa. bubmumoreka [IOK

38
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasbHBIC TOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
p https://m.edso00.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpeMunii 1 ero coequHeHNn bubnmorexa [IOK
p https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnunoreka [JOK
«BaxkHeuIme HeMeTaJluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KonTtponbHast pabota Ne3 o reme

42 «BaxkHeuIme HeMeTaJUuTbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO01mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertauueckas CBsI3b U bubmuorexa [JOK
METAJUTNYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJJIOB
XUMUYECKHE CBONMCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUN Psift

HanpsH>KEHUH METaJIOB

https://m.edso0.ru/00ael1156
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OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKINI bubnnorexa LIOK
M PeaKiuH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 [TonsaTHE 0 KOPPO3UM METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[Hernoumsie meramel https://m.edsoo.ru/00ael14b2
48 OKcHUIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxxueitnne coeqMHEHUA KAIBIIUA bubmaorexa [JOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3 AU
3HAaHUHU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "KEcTKOoCTL BOABI M METOJEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 An I
FOMHUHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, THIPOKCHUJIBI U COJIH JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U cUCTeMaTU3aIUS
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka HOK
«Baxuennme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COZEPKUT pUMecH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BBIXO/Ia IPOIYKTa
peakiumn
61 O0600611eHre U cucTeMaTH3amus
3HAHUU
KonTponbnas padota Ne4 no teme
62 «BaxHeinnme MeTauibl 1 UX
COETUHEHUS
63 BemectBa u marepuasi B bubmuorexa [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpPY KaIoLLEn Cpeabl https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PesepBHblitl ypok. O6006111eH1E 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O600IICHNE 1 bubnmoreka [JOK
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cucTeMaTu3anusd 3HaHUU

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

68

PesepBHbIil ypok. O60011eHIE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. H.H. T'apa Ypoku Xumuu 8 knacc, Mocksa "[Ipocenienue"

2. H.H. I'apa Ypoxu Xumun 9 xiacc, Mocksa "lIpocsemenne”

3. Pabouue nporpammel H.H. I'apa "Xumusa" npenmernas nunus yueOHukoB I'.E.

Pynsutuca, @.I'. ®enpamana "[Ipoceemenne”

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru

Yuun.py

https://www.yaklass.ru

https://uchebnik.mos.ru
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