MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunucrtepcTBo oopasoBanns Upkyrckoii od1acTu
Otaea oopaszoBanusa YCKB
MBOY "COHI Ne 13"

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens [IIMO 3aMecTUTENb JUPEKTOPA IO Hupextop MbOY "COII
Hay4HO - METOJINYECKON Nel13"
pabore
HBanora 1.B.
[Tpotokon Ne 1 ot «30» 08 Hwxeropoaresa E.A.
2024 1. Antonosa C.B. IIpuka3z Ne265 ot «30» 08
[Tpotokon Nelot «30» 08 2024 r.
2024 1.
PABOYASA ITPOTPAMMA

(ID 2530095)

yueOHoro npeagmera «Xumus. bazoBblii ypoBeHb»

Ut o0ydaromuxcs 8§ — 9 kimaccoB

r. Ycoase - Cudupckoe 2024






INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOro Impolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUJaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3yiapTaTaM OOyueHUsS XUMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH I CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTrO 00Iero 0Opa3OBaHUS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuto. CopepraHue CKJIQJbIBAETCS U3 CUCTEMbI MOHSATHI O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/ICTaBIEHUH 00 MEKTPOIUTUYECKON TMCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKLIMU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U NIOJyYCHHUS U3y4aeMBbIX BEIIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIECHHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyenne xumnn
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaAMeToB: «OKpyKaromui
Mup», «buonorus. 5-7 knaccb» u «®Pu3nka. 7 Kiaacey.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIILHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HayKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-MCCIIEJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBMl O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

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

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOIIeHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBICHUS OKPY’KAIOIIET0 MUPA, UCTIONIB3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 11eJIeCO00pa3HOro MOoBeIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY 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 Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. YucTtele BeniectBa U cMecH. CriocoObl pa3ienieHust CMECEH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Ccll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konunuectso Bemectsa. Moinb. MossipHas Macca. B3auMOoCBsA3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX eIWHUII BetecTBa. Pacy€rel mo popMynaMm XUMHUYECKHUX 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 XMMMYECKOHM MOCy[0#, mpaBuwiaMu paboThl B jJabopatopuu U npuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKE, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUI, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakIuil (pas3iokeHue caxapa, B3auMoJieicTBue
CepHON KHUCIIOTBI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBApEHHOM COJM, HAOIIOACHHE M OINMCAaHUE PE3YyIbTATOB IMPOBEIEHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
HaxoxneHue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUEe CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

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

Bonopon — anemeHT u npocroe BeniecTBo. HaxoxaeHre Boioposaa B pupoje, husndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi 70l BelllecTBa B
pacTBope. XUMHYeCKUe cBoWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHennid. Oxcunel. Knaccudukamuss OKCHaoB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydeHue
OCHOBaHUH.

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

Conu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lonydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M HM3yYeHUE CBOMCTB KHUCIOPOJa, HAOIIOJeHHE B3aMMOJCWUCTBUS 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), B3aumojeiicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

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

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u miauHHONepuonHas ¢opmbl [leprogudeckoil CHUCTEMBI
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
obOosouek aromMoB TmepBbIXx 20 XuMHUYeCKUX dieMeHTOB llepmommueckoit cucremsr . U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

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

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJCHCTBUE THUAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H NPU U3YYEHUH XMMUHU B 8 KJIACCE OCYILECTBIISIETCS
yepes UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MMOHSATHIH, TaK U MOHATHH, SBISIOLUINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KlaccupUKauus, NEePUOIUYHOCTb, HAONIOJCHHUE, SKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peakuus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

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

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY (D (PeKTy, 0 M3MEHEHUIO CTENEHE OKUCIIeHNUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TETepOreHHbIX peakuusx. [lonsarue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKHUCIUTENBHO-
BOCCTAHOBUTEIbHON peakuuu. COoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHU3M MCCOLMALINY BEIIECTB C PAa3JIMYHBIMU BUIAMU XUMHUUYECKOU CBA3HU. CTENEeHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, IMOJIHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccorranuu. KadecTBEHHbIE peakUud Ha HMOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEIISAMH KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJIOB M HeMeTauioB (rpadura u anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOLEcca JAUCCOIUAINH
KHCJIOT, I1IeJI04e U cosiell (BO3MOKHO UCIIOJIb30BaHUE BUEO MAaTEPUANIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COSAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BEIIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pPEAKUWd Ha MOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0miass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XusopoBopopod. ConsiHast KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. [[eficTBrue XJ10pa U XJI0pOBOIOPOIa HA OpraHr3M 4esloBeKa. BaxHenmme XJiopuasl
U UX HaXO0XJACHHUE B IIPUPOJIE.

O6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble cTeneHu oKucieHus. CTpoeHue u (QU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas 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 KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. HaxoxxneHue cepel u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yno0peHuit. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, moiydeHwe. Vcmonmb3oBaHue ¢ochaToB B KavyeCTBE
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiictsa. Ancop6uus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(P@exT. YrosipHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHUAX Yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OEKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoje. O6mme mnpencrtaBieHuss o6 okcuuae kpemuaus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IOBCEIHEBHOM JKU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NYeCKue U XMMHUYECKHE CBOICTBA TaJlor€HOB UM MX COEIUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHUE BUEOMATEPHAIIOB), 00pa3liaMy a30THBIX U POCHOPHBIX yIOOpEeHUH,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocaT-noH U U3YYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IbI0 (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojlydeHue, COOMpaHue, paclo3HaBaHue U U3y4eHHEe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeille HeMeTasulbl U UX
COETUHEHUS.

MeTayibl M X COeIMHEHUS

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Mertamindeckas CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPATIOMHHHMA, OpoH3a) M HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®dusnyeckue U XMMHUYECKUE CBOMCTBA MarHusl M KajlblMs. BaxkHeilmue cOequHEHHs KalbIus
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJACHHUE B Ipupoae. Pu3nyeckue u XMMUYECKHUE CBOWMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokeunbl U conu skenesa (lI) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
pe3yJabTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIOIb30BAHKUE BHIEOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, LUHKA, *kene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS M THJIPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTtepuansl B IOBCEJHEBHOW JKM3HM 4Ye€IOBEKa. be3onmacHOe HCIOJIb30BaHUE
BEIIECTB U XHWMHUYECKHX peakiuii B ObiTy. IlepBas momomp mpu XUMHYECKHUX OXKOTax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerecTs, ganee — [1JIK). Ponb xumun B pereHun 3K0JI0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTEpUaJIbl).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHU XMMHH B 9 Kiacce OCYLIECTBIISETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIONINXCS
CUCTEMHBIMU JJISl OTJEJBbHBIX [TPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MepeHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT S, MaTepHAaIbl.



O®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAIITNYECKasl peIIETKa, CIUIaBbl, (PU3NUYECKHE BEIUYUHBI, €UHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdhepa, MHHEpaNbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OMbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[aHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0OpOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE 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 U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOLICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUIl 0€30MacHOTO MOBEACHUsS TPU paboTe ¢ BellecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3AHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHX MPEAMETOB (pOPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMHUYECKUX MOHSATHHN (BBIJICATH UX XapaKTePHbIE MPU3HAKU, YCTAHABIUBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBbIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCIOJIb30BaTh MMOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIATh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, AHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JIMIHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIHHBIX 3314
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PAa3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEI0BATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yNbTAaTOB BBINOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TPU PEIICHUH BO3HHUKAIONIMX MpoOieM Ha OCHOBE yuéTra
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHOW IENIM, YMEHHE HCIOB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEAMHEHNUs, pEaKLUU Pa3I0kKEHHs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA 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 [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUAX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCTIIEPUMEHT (PeabHbIM U MBICIICHHBIH );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOAOPOJAa W KHUCIOpPOAa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHoadTaaenH, METUIIOPaHK U IPYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIul HOHHOTO OOMeHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKas), KpPUCTaJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJICHHS (HOpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOJBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOI TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01re 3aKOHOMEPHOCTH B W3MEHEHWUM CBOWCTB DJJIEMEHTOB M WX COCAMHEHUN B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

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

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, 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 IpaBUja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIbHON NeATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOII0ACHHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bu6nuoreka [IOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o 8 1 bubnuoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka [HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu



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

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 brbmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
Uroro no pazueny 15 bubmmorexa LTOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'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 Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUH bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH 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-rpynmel. ["anorens https://m.edso0.ru/7f41a636
o | e |,
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
vy | e | L wemomox
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
e | mem— ] , o ox
' y PYTIEL poA https://m.eds00.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 OO01mue cBoiicTBa METAILIO 4 bubamotexa [IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PezepBHOE Bpemst 3 Bubmiorexa LIOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunorexa LIOK
JKH3HH 4yesloBeka. Tena u BerecTsa https://m.edsoo.ru/ff0d210c
2 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6nmoreka LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YwucThIe BEIIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padbora Ne 2
5 «lfazneneicne cﬁef;)ﬁ (}JI\; npumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa IOK
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 popmyiia.

bub6nmoreka [IOK

10 BajeHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHocHTENbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
9JIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka LIOK
MoansipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECKHE bubnunoreka LIOK
ABICHHS. XUMHYECKast PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs IPOTEKAHUS Bbu6moreka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnorexa [JOK
XUMHUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrIunciaeHuss KOJIUYEeCTBA, MacChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edso0.ru/ff0d3f34
pa3liokKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

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

KonTtponsnast padora Nel mo treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue U XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkuu bubmmoreka [JOK
okwucienus, roperue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCIopoa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
€aKI1H, IOHSATUE O
24 EepMIiXI/I,MI/I‘IeCKOM YpaBHEHUU Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUIECKHIX
peaKIusx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CHocoOBI iro Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u mpocToe bubmuoreka [JOK

BelecTBo. HaxoxaeHnue B npupoje

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
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenue Bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTy4eHust BOAOPO/Ia B bub6nmmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie Bubmmorexa IOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
32 MonsipHblii 006EM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0bEMa, KoJIM4eCcTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyeckrue U XUMHUYECKHUeE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmmoteka IIOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorexa [IOK

pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHune pacTBOPOB €

bub6nmoreka [IOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bub6nmmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OCHOBaHHS: COCTaB, bubnuorexa [{OK
KJ1accu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydenue u xumMnyeckue Bbu6moreka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpemHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIus bubnuorexa [IOK
3HAHUI https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHECHUI
I I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpyIHmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Tepnoguueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00adab2c
MenneneeBa
53 [Tepuoapl, Tpynmel, MOATPYIIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuotexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mumoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.e dséf).ru /00adac34
60 KoBanentnast nonsipuas 1 Bu6mmoteka [JOK
XUMHYECKas! CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
55 | Orpune v Tomemecmmn | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cucTeMaTH3alus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubmmoreka [JOK
XUMHYECKHX 3ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 zBoﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XumMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yrnyoaeHue 1 1
3HAHU OCHOBHBIX Pa3/EeOB
Kypca 8 Kiacca»

Knaccudukanuss XuMuaeckux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
pU3HaAKaM
ITonsaTHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEaKIUIX

3 [ToHsITHE O XUMUYECKOM 1 but6mmoreka [IOK

paBHOBecHu. DaKTOPHI, https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTAHOBHTEIIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopus PIEKTPOTUTHUECCKON
10 I{I/Icfounaunn.pCMnLHme u buomiorexa LIOK
https://m.edsoo.ru/00adcd68
cJ1a0bl€ AIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakluii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
3JICKTPOJIUTUYECKON
JIUCCOITHAITIN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
JIIEKTPOIUTUIECCKON https://m.edso00.ru/00add8b2
JIUCCOITHAITIN
14 [TonsiTe o ruapoOIU3€E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenue 3KCIepUMEHTAIBHBIX

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHYECKAS bubmuorexa [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKkuu B pacTBOPAX»

06
18 rasorenon. Xnsmuectue bimorers L1OK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMCHCHHE
IT 6ota No 2
20 eve dlonycne commoli bimorers L1OK
1 P https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3YUCHHE €€ CBOWCTBY
B
21 e peasi, e oz biorers L1OK
PEATIH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKa bubmuoreka [IOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLINK
cepsl. Haxoxenue cepsl u eé bubmuoreka [IOK

23 .

COCJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C ) )
2 queerie n ximmcere biGiorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa [OK
25 ¢u3nueckrue 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHHUEC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon

bub6nmoreka [IOK

26 KHCJIOTEI. XHMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTUHEHUSIMU CEPBI
97 Breruncnenne MmaccoBor 10U bub6nmoreka [IOK
BBIXO/Ia MPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
37eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pUpoIe brbmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYeCcKre U XUMHUYECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bu6nmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B Ka4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubnuoreka [IOK
XUMHUECKOE 3arps3HeHUE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 yI1oOpeHui. 3arpsi3sHeHue https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf);e[ imnlzlec;l)/le u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)
37 VYronpHas KUCIIOTa U €€ COJTU bubmroreia LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHnne yriekucnoro bubmuoreka [IOK
ra3a. KauectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIECTBAxX KAk O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edsoo0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BaxHenmue
HEMETAJIBI ¥ UX COSIUHEHUI»

KontponsHast padora Ne3 o reme

bubnunorexa LIOK

42 «BaxHneinme HeMeTauIbl U UX https://m.eds0o.ru/00ae0e18
COCUHEHHUS»
OO0m1as XxapakTepucTUKa
XHUMHYECKHX JJIEMEHTOB —
43 MeTaiuIoB. MeTrannndueckas CBSI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psifl Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJJIOB
O61ure crocoOb! MOTyYeHHUs
MeTtaioB. CruiaBbl. Beruucnenus
45 M0 YpaBHEHUSM XUMHUYECKHX bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
bubmmoreka IIOK
47 [lenourbre MeTaIb https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U but6mmorekxa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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Baxkneiime coeMHeHN

bubnunorexa LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3alus
3HAHUHI
52 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bub6nmoreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Terl)\/le "}KéCTKOCI”)FL BOJIBI M METOJBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THIAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmuoteka [IOK
3a1ad4 1o reMe «BaxkHeilme https://m.edso0.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CITN OJTUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE UJIU
COACPKUT NPUMCCH. Brrunciaenus

https://m.edsoo.ru/00ae1750
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MacCOBOH J0JIM BbIXOJA POAYKTA
peakuun

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontpoisbnas padora No4 o teme
62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmorexa LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6motreka [JOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumuu B penieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE U 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
cHUCTEeMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






