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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 0OLIEr0 00pa3oBaHus COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOW NpPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTO MpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[Iporpamma mo XxuMuu [a€T OpeACTaBICHHE O IesaX, OOIed crparernu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHWBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE IO pa3zeiaM U TeMaM IPOrpaMMbl 10 XUMHHM, ONPEAEIsIeT KOJIMUECTBEHHbIE
Y Ka4eCTBEHHbBIE XapaKTEPUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO 0CJIE0BATEIbHOCTh U3YYEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOIINXCS, OMPEAEIISIET BO3MOKHOCTH IIPEAMETA JJIsl peai3aliu
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHMs OCHOBHOH 0Opa30BaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOro 001m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3ynbTaTaM OOY4YEeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOMN NEATEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIMY BEILIECTB B IPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, TPOOJIEM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEN Il caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM IKM3HH, TaK H B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I1E€JIOCTHOTIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaoM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4JaroIInXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TMPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHHM XUMHUHU 00€CIEeYMBAIOTCS crenn(UKON copepixaHus
yueOHOro MpeiMeTa, KOTOPbIH SIBJISIETCS NIearorn4ecky aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYATIBHBIX NOHATHH XMMHUU, OCHOB HEOPIaHWYECKOH XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa conepkaHHsl IPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e usydeHuro. CoJnepkaHue CKIAAbIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpyKarouit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu n3yueHNn XMMHUU TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOydJarolmmxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciIe YMEHHUM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPa, UCIIOIB3YS 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJIeCO00pa3HOro MoBeleHHsl B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
NO3HaHUsS B XUMHH. YucThle BeniecTBa U cMecH. CriocoObl pa3ienieHust CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
ITpocThle 1 cloKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10151 XUMUYECKOT'0 3JIEMEHTA B COCMHEHUU.

KonungectBo Bemectsa. Moss. MonspHast Macca. B3auMocBs3b KOJIMUECTBa, MACChI U YK CIIa
CTPYKTYPHBIX eIWHUII BetecTBa. Pacy€rel mo popMynaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKEe, KUIIEHWE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJICHUH, HAOII0IeHIE U
OlMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CepHON KHUCIIOTHI ¢ XJIOpUIOM Oapusi, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M ONMCAaHUE PEe3ylbTaTOB MPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — anemeHT u npocroe BeniecTBo. HaxoxaeHue Boioposaa B mpupoie, pusnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIILCHHbIE PAacTBOpBl. PacTBopuMOCTh BellecTB B Boae. MaccoBas 1071 BeLECTBAa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue u XxuMudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4Y€HUE CBOICTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacCTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT W IIENOYEH, M3ydyeHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
M3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3aJad mno Teme «Baxneilmue Kiaccel
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYIECKUX dJIeMeHTOB. [[oHSATHE O TpyIax CXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPU U3YYEHUHU XMMHH B 8 KJIACCE OCYILIECTBIIAECTCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e ecTECTBEHHO--HAYYHBIC TOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAITH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaauoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLUs M UX COEIUHEHUIl B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKHUX BEIIECTB. XUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIHH BEMIECTB, MO TETIOBOMY d(h(DEeKTy, 0 N3MEHEHUIO CTENEHE OKUCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTHe 006 OOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJICKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOLMALINYU BEIIECTB C Pa3JIM4YHBIMHU BUJIaMU XUMUYECKOU CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KUCIIOT, I1eJ104el U cosiel (BO3MOXKHO UCIIOIb30BAHUE BUJICO MATEPUAIIOB), IPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAaKLUUi (ropeHHe, peakluu paszIoXKeHHs, COCAUHEHUs), paclio3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BEIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPO/Aa Ha OPraHU3M YeNloBeKa. BakHelmme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMN KUCIOpPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE HOXK/IH, 3arPI3HEHHE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHYECKHME CBoilcTBa (oOmIMe Kak MpeiCcTaBUTeNs Kilacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHble MOAUGPUKAIIH
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mass xapakrtepuctuka 351eMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (U3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenuaenuss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl U €€ COCIUHEHHUAMHU (BO3MOXHO MHCIIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoOH U HaOJ0JIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
W3Y4YEHHE IIPU3HAKOB MX [POTEKAHHsA, O3HAKOMIIEHHE C MPOAYKUMEH CHJIMKATHON
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJIOXKESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenne MeramioB. Meramyeckass CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoOb! MoMydYeHus: MeTauioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: NON0KEHUE B [leproanueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB /Jl.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{esrouHO3eMENBbHBIE METAJUIBI MATHUN U KaJbLUI: 1I0JI0KeHKE B [lepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMs. BakHellne cCOeIuHEHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Pusznyeckne U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme Xxumuueckux isyementoB J[. W.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3IaMy METAJUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, H3y4YCHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlECCa TOPEHUS Keleza B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME U OMKMCAHKME MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpy:KamoIas cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIuUs, MNEePHUOJUYHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKHI 3apsij, TMPOBOJAHHUKH, IMOJYIPOBOHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, neixanue, Omochepa, 3KOcHCTEMa, MUHEPATbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAYKH B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM J1€ATENbHOCTH NP BHIOJHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMKA HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MIPUPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIHON CpPEeoi, O pOJIM XUMHH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYpHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEITHHON paOOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >KU3HH, OCO3HAHUE TMOCIEICTBUN M HENPUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH MTpU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil 1 Tpyaa pa3mudHOro pojia, yBaXEHHE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPpU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3alMOCBSA3b C JAPYTUMHU TOHSTUSIMHU), MCIIOJNB30BAaTh MOHATUS JUISI OOBSICHEHHS OTAENIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKACHHUS (MHIYKTHBHBIC, JETYKTHUBHBIC, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
PUMEHSIEMbIE B XMMHUH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue NeHCTBHA!



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTa IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpoIlecca, CAaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 (HOpM IIPEJCTABICHHUS, MTOJIyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMy MpencTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON U HCCIeI0BATEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIMTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX WHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENeNsTh e AeATeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKESHHBIN alTOPUTM JHCTBUI MTPH BBIMOJTHEHUH 33/ 1aHUN
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LIeJH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbl JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €ro0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs MAacCa, MaCCOBasl A0JIs1 XUMUYECKOTO HJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliuy COeAUHEHNUS, pEaKLUU Pa3IOKEHUs], PEAKIUKU 3aMEIlEHUs, PEeaKuu
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalUsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUI;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE T[pPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTH3alnI0, KIACCU(UKALIMIO, BBIIBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XWUMHUYECKOW TIOCYIOM W  J1TabOpaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMmECTB (BOAOPOJA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKas peakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKLIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKON peakluu, MpeleiabHO JOMyCcTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYeCKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHAa 1O XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOMUECKOM TabuIe, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJbIX IEPUOJO0B U INIABHBIX MOATPYII € YUETOM CTPOEHUS UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOUMALMU KUCIIOT, IIEI0UEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX DPEAKLMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBuUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpoMmuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3allUI0, BBIABICHHE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bubnmorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o 8 1 bubnmorexa LIOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka HOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIHIEE KOJIMYECTBO YACOB 68

11O TIPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
[loBTOpEeHue u yrayOnenue 3HaHUH bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIHH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anoreHs https://m.edso0.ru/7f41a636
o | Sommemenm |
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | e | 1 L oo
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
e B , o ox
' ) PYTIEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME



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

ITOYPOYHOE IIVTIAHUPOBAHUE

8 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero HU3YYEeHUS
padoThbI padoThbI pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bubnunorexa LIOK
KHU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeTomax 1mo3HaHUS B 1 bu6nmoreka LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1
3 «[IpaBuna paboTs! B 1abopaTopuu u 1 Bbu6moteka [JOK
pHEMBI 0OpaICHHS C https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 UucTele BemecTBa 1 CMECH. 1 bubmmoteka IIOK
CrniocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «lfasaeneilcne cﬁef&?ﬁ (IJ{\; npuMepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK
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 IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bub6nmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca.
11 OTtHocuTeNnbHAS. MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1011 XUMHYECKOIO bubnunoreka LIOK
3JIEMEHTA B COCIUHCHUM https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6nmoreka LIOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyeckne U XUMUYCCKHE bubnunoreka LIOK
SIBIICHHSL. XUMHUYCCKAs PEaKIIvst https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6moreka [JOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XuMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Kiaccudukanuss XuMHUECKHX
18 peaxumi? (COGHJII/IHCHI/ISI bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pasnoKeHus1, 3aMeIeHNsI, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHIuKIoneauct. O000mEeHne 1

cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff0d40c4



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

KontponsHas padora Nel mo reme

20 «BemecTBa U xXuMHu4ueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKImm»
Boznyx — cmecsk razos. Cocras
21 B03;;xxa. Kucnopon — aneMeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusznuecKkue U XUMUYECKHE
29 CBOMCTBA KHCIIOPO/a (peaKkiuu bubmmoreka [JOK
okucieHusl, roperne). [lonsitue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOBbI MoJTyYeHHsI KHCIOPOaa B
23 nabopaTopun ?HpOMBIHIJIerHOHCTI/I. bubmrorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
€aKI1H, TIOHATHE O
24 zepML(I)XI/IMH‘leCKOM YPaBHEHUU Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKnusx
TonnuBo (Hed Tk, Yroib U MeTaH).
25 3arp;13He1§He¢1;03z[}}llrxa CHOCO0BI Zro Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «I?IOJ'IyT{eHI/Ie u I():06I/IpaHI/Ie bubamoreta LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bomopon — anemeHT u npoctoe bubmuoreka [JOK

BelecTBO. HaxoxaeHnue B npupoie

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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duznueckue 1 XUMHUYECKHE

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOa
29 IlonsATHE 0 KHCIOTAX U COJIAX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToTy4eHHsT BOAOPO/Ia B bub6nmmoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 TeMe
31 «TlionyquI/Ie u 206I/IpaHI/Ie bubmnorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3yYEHHE €r0 CBONCTBY
39 ModsipHbIii 006EM Ta30B. 3aKOH Bbu6moreka [JOK
ABorapo https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa, KOJIMUeCcTBa
33 BeIeCcTBa rasa 1o er(; HU3BECTHOMY Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 YPaBHEHUIO PEAKIIMN Ha OCHOBE bubnuoreka [{OK
3aK0HA 00BEMHBIX OTHOIIEHHMA https://m.edsoo.ru/ff0d5708
razoB
35 dusznyecknue 1 XUMHUUECKHUE bubnmorexa LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnuotexa [JOK
HHJIUKATOpaXxX https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens.
37 Hacruimennbsle 1 HeHachIIIEHHbBIE but6mmorexa [IOK

pacTtBOpbl. MaccoBast 1oJist
BElIECTBa B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTnueckas padora Ne 5 o teme
«[IpuroroBieHue pacTBOpOB ¢

bub6nmoreka [IOK

38 OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas padora Ne2 o reme Bu6mmoteka [JOK
«Kwucnopon. Bonopoza. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCUpUKAIU, bub6nmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 izjélﬁilzﬂl(eﬂiﬂiiﬁz;ec(iifOBHHX u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
4 OcHOBaHHS: COCTaB, bubnuorexa [{OK
KJIaccu(UKAIUs, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u xumMuyeckue Bbu6moreka [JOK
CBOICTBA OCHOBAHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u xummdeckne bubmmnoreka HOK
CBOMCTBa KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIAaTypa
46 cnoco((ifi) Hji)ﬂyll)eHI/IS{ XI/IMI/I‘{ZEKI’/IC bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTuyeckas padora Ne 6.
47 PemreHne skcriepUMEHTAIBHBIX bubnuoreka [IOK

3aaa4 110 TEMC «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COG)IHHGHHfI))

https://m.edsoo.ru/00ad9b7c
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['enernueckas cBs3b MEKIY

48 KJIaCCAaMH HEOPTaHHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAMHCHHI
O06001IeHNEe U CUCTEMATU3 AL
49 3HAHUU bubnuorexa [JOK
"OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9cb?2
HEOPraHWYECKUX COeAMHEHUMN"
KonTponbras padora Ne3 1o Teme
50 "OC}IIEBHBIG KHI;CCH bubamorexa LIOK
on https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKHUX COCTUHCHHIMA
IIepBbIe MONMBITKY KJIACCU(DHKALIMHI
51 XI/IIEI/I‘IGCKI/IX 3JICMEHTOB. E)[OH}II;I/IG bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 Tpynmax CXOJTHBIX 3JIEMCHTOB
[Tepuoanueckuii 3aKOH U
50 [Iepuonnueckas cucrema bubnmorexa LIOK
XUMHYECKHX 371eMeHTOoB 1. . https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 Ilepronsl, TpyMIIbI, MOATPYIIIEI Bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB bubmuoreka [IOK
aTOMHBIX sifiep. M3oTomsbl https://m.edsoo.ru/00ada342
CTpoeHHe EKTPOHHBIX 000JI0YEK
55 aT(f)MOB 3JIeMeHTI(3)B [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTa TI0 ero MOJIO0KESHUIO B bubmuoreka [{OK

IIepnonnueckon cucreme /1. U.
MeHnaeneeBa

https://m.edsoo.ru/00ada824
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3nauenue Ilepuonnueckoro 3akoHa
IUIs Pa3BUTUS HAYKU M ITPAKTUKH.

bub6nmoreka [IOK

S J. . MenneneeB — y4EHBIH, https://m.edsoo.ru/00ada96e
MeIaror ¥ TpaxaaHuH
58 DNEeKTPOOTPULIATEIILHOCTh ATOMOB Bu6mmoteka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHast XuMHU4YecKas CBsI3b bubnrorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas bubnnorexa [JOK
XHUMHYECKas CBS3b https://m.edso0.ru/00adaab8
61 KoBanenrtnas HenosnspHas Bbu6moreka [JOK
XMUMHYECKask CBA3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmroreia LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO- bu6nmorexa LIOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
64 OKHCIUTEIIN U BOCCTAHOBHUTEIN bubamorexa LOK
https://m.edso00.ru/00adb076
KonTponbHas padora Ne4 1o Teme
65 «CTpf))eHHe aT(I))Ma. XuMudeckas Bubmmorexa LOK
https://m.edso0.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHNE U bubnuoreka [IOK
CHCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600611eH1E 1 bubmuoreka [JOK
cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/ff0d61c6
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OBLIEE KOJIMYECTBO YACOB I1O0

POTPAMME o8



INOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
N Koun4yecTBo 4yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kourpoabsnble IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3y4YeHHud
padoThI padoThI pecypcsl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bu6nmorexa LIOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XiMI/I‘leCKI/IX 3JIEMEHTOB 1 bubnuorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XuMHu4ueckoil CBSA3U M THIIBI 1 bubnmorexa LIOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padota Nel mo Teme

5 «[ToBTOpEHUE U yruybaeHue 1 1
3HaHUH OCHOBHBIX Pa3/EiIOB
Kypca 8 Kiacca»

Knaccudukamus XxuMuaeckux
6 peaKuHI(”f o 11)13.3J'II/I‘{HBIM 1 bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
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ITonsiTHE O CKOPOCTH XMMHUYECKOU

7 peakuuu. [ToHsITHE O TOMOTEHHBIX bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
Y F€TEPOTCHHBIX PEAKIUAX
ITonsiTEe 0 XUMUYECKOM
paBHOBecuu. DaKTOPHI,

8 BIIAAIOIIME HA CKOPOCTh Bu6mmoteka [JOK
XUMHAYECKON peakiuu U https://m.edsoo.ru/00adc28c
MOJI0)KEHUE XUMHUUECKOTO
paBHOBECHUS

9 OKHCIIUTEIIBbHO- bubnuorexa [{OK
BOCCTaHOBHTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN

10 nncfounauHH?CHnLHHe H ci1adbie bubmorexa LIOK

https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS peakLi Bubmmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
OCHOBaHHI B CBETE
12 MIpe/iCTaBICHHI 00 bubmoreia LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
U CCOLIAIUU
XUMUYECKUE CBOKCTBA COJIEH B

13 CBETE MpeAcTaBIeHU 00 bubnmnoreka [JOK
AJIEKTPOIUTUYECKOM https://m.edsoo.ru/00add8b2
U CCOITAIIUU

14 [TonsiTue o ruaponuse conen bubmorexa [IOK

https://m.edsoo.ru/00add9d4
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunorexa LIOK

15 3HaAHUI https://m.edsoo.ru/00addd12
[TpakTuueckas padbora No 1.
16 «I‘PGLHGHI/IC 3KCHpepI/IMeHTaJIBHbIX Bubmmorexa IOK
https://m.edsoo.ru/00addbfa
3a1auW»
KontponbHas padota No2 o teme
17 «DNEKTPOIUTUYECKAS bubmuorexa [JOK
aucconuanus. XuMUUeCKue https://m.edsoo.ru/00addecO
peaKIuy B pPacTBOPAX)»
O11ast XapaKTepUCTHKA
18 rOaJII(L)IreHOBl? XI/IMI:/I‘IGCKI/IG CBOMCTBA bubmrorexa LIOK
https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposogopon. ConsHas
19 KI/ICJfOTa ilmll)vnfqixne CBOMCTBa bubmrorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MoJIy4eHue, MpUMEHEHHEe
[Ipaktuueckas padota Ne 2 o
20 TepMe «HOJ‘Iy‘IGIfI/Ie COJISTHOM bubnuorexa LIOK
T https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY
Beruncnenus mo ypaBHEHUSAM
21 XUMHYECKUX peal}:inﬁ €CJIN OVH bubmmorexa [OK
’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE
29 OO01mmas xapakTepucThKa bubnmnoreka [JOK
aneMeHToB VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUpUKAIIIH
23 cepel. HaxoxieHue cepsl U €€ bubnmnoreka [JOK

COEIMHEHHH B IIPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBo0po/1, CTpOEHHUE,

24 (bU3UYECKHEe U XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (bmHtI:eCKHE u XI/II\I/I)I/IIIGCKI/IG Bubmmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHCHUE
XUMHYECKHUE PEaKIUH, JICHKAITHE
B OCHOBE ITPOMBIIIIJICHHOT'O

26 crioco0a MmoJydeHust CEpHOH bubmmoreka [JOK
KHUCJIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCIMHCHHSMU CEPBI

97 Brrunciaenne MmaccoBoil 10U bubnunoreka LIOK
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
aseMeHToB VA-rpymnsl. A30T,

28 acIpoCTpaHEHUE B TIPUPOJIE bubmoreia LIOK
pactpoctp PHpOAS, https://m.edsoo.ru/00adeeab
(bu3HYeCcCKre U XUMUICCKHE
CBOMCTBa
AMMHuak, ero puznueckue u

29 XAMHUYECKHE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJTyYEHUE ¥ IPUMEHEHHE
[IpakTuueckas padora Ne 3 o
30 TepMe «ITon erI/Ie aMMUaKa bubmmorexa LIOK
e . ’ https://m.edsoo.ru/00adf180
W3YYECHHE €r0 CBOMCTBY
31 A3oTHas KucoTa, €€ GU3nIecKue but6mmorekxa [IOK

U XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00adf306
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Hcnons3oBanyve HUTPATOB U
coJiell aMMOHUS B KauecTBe
MUHEpAJIbHBIX YA0OpEHH.

bub6nmoreka [IOK

32 XUMHUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpeibl
COCTMHEHUSMH a30Ta
docdop. Oxcun pochopa (V) u
33 dbochopnas kucnorta, puznyeckue bubnnoreka [JOK
U XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYCHHE
Hcnonp3oBanue gocdaToB B
34 Ka4eCTBE MHUHEPAIbHBIX bubnnoreka [JOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
35 npnpzz[i[ g)mniecgl)/le " bubnuorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepojaa, ux
U3WYECKUE M XUMUICCKHE
36 S)BoﬁCTBa. DKOJIOTUYECKHE bubnuorexa LIOK
https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V)
37 VYronbHas KUCioTa U €€ Cou bubmorexa LIOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o
38 teMe "[lonydyenue yriaekuciaoro bubnuoreka [IOK

ra3za. KauecTBeHHas peakuus Ha
KapOoHaT-NOH"

https://m.edso0.ru/00ae027e
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[TepBoHavabHEBIE TOHATHUS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepoia
40 Kpemnuuii u ero coenqunenust bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o teMe «Bakneimme https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COSTUHCHHS»
KonTponbHas padora Ne3 1o Teme
42 «Baxcrl){eﬁmne EeMeTaJ:]I\jILI U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCAUHCHHMS
OO6m1as XxapakTeprucTrUKa
XUMHYECKHX DJICMEHTOB —
43 MeTauI0B. MeTannndyeckas CBI3b bubnmorexa LIOK
U MeTaJuIHYecKas https://m.edsoo.ru/00ae103e
KpUCTAJITUYECKas penéTka.
du3nyecKre CBONMCTBA METAJIJIOB
XHMHYECKHE CBOMCTBA METAJLJIOB.
44 DNEKTPOXUMHUYECKUN PsiL Bubmmorexa IOK
N https://m.edso0.ru/00ae1156
HaMpPsHKEHUH METaJIOB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtaiuioB. CriaBel. Beraucienus
45 [0 YPAaBHEHUSIM XUMHYECKUX bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
peakiuii, eciu OJIMH U3 PeareéHTOB
COJIEPKUT MPUMECH
but6mmoreka [IOK
46 [TonsTHE O KOPPO3UH METAIIIOB

https://m.edsoo.ru/00ael278
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bubnunorexa LIOK

41 [Henourbre MeTauIb! https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJIust https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMenIbHBIC METAJIIbI — bub6nmoreka [IOK
KaJIbIIMH U MarHUK https://m.edsoo.ru/00ael15e8
50 Bakueiinime coequHEHNUA KLU bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O6O6HUIGHI/IG U CHCTEMaTH3aIus
3HAHUI
52 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6nmorexa LIOK
yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
53| news miCioremans somes nwemor BaGmmorexs I1OK
,_ | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6morexa [JOK
>4 AdtromHiHit https://m.edsc?c;).ru/Oan1c64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuoreka [IOK
THPOKCUA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
50 Keneso https://m.edsc])lo.ru/00ae1d86
57 OKcuIpl, TUIPOKCUIIBI U COJIHA but6mmorexa [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 0606HvleHI/Ie Y CHCTEeMaTH3aIus
3HaHUI
59 [IpakTuueckast padora Ne 7. bu6muoreka [IOK

Pemenue SKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/00ae3de8
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3a71a4 110 TeMe «BakHenme
METAaJUIBI U UX COETUHECHUS»

Beluucnenus no ypaBHeHHUIM

XMMHYECKUX PEAKIUH, ECIIU OJUH

60 U3 PEareHToB JIaH B U30BITKE WIN 1 Bu6mmoteka [JOK
COZICPKUT NpuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIX0JIa MIPOTyKTa
peakiuu

61 O06o0meHne 1 cucTeMaTU3aIUs 1
3HaHUH
KonTponbnas pabota Ne4 mo teme

62 «BakHele MeTamIbl U UX 1
COCIMHEHUS»

63 BemecTBa u Mmarepuaisl B 1 bu6nmoreka LIOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUYECKOe 3arpsi3HeHne bubmmnoreka HOK

64 . 1
OKpYKaIoIIeH cpe/ibl https://m.edsoo.ru/00ae4270

65 Ponp xvmuu B pelieHun 1 bubmuoteka [IOK
IKOJIOTMYECKUX podIIeM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ae0d0a

67 PesepBHblitl ypok. O6006111eH1E 1 1 bubmuoreka [JOK
cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00adb33c

OBHIEE KOJIMYECTBO YACOB 11O 67

INPOI'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narenberBo «lIpocBemenue»
» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»
tabnuupl: [lepuonnyeckas cucremMa xumMuueckux snemeHTos . U.
Menpeneesa, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMUUECKUN Pl HAllPsDKEHUS
METaJIJIOB
METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuszanus tpedoanuii @®I'OC ocHOBHOIO 001LIET0 00pa30BaAHHUS.
Meroandeckoe nocoobue st yunrens.pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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