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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30oBaHUs COCTaBJICHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YYETOM KOHIEMIMU MPENoaBaHusl Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparernu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMATPUBACT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHHM K pe3ynbTaTaM OOydeHHs XHMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON AESITENLHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIEerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ o011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHNYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl II0 MPUHIUIY IOCIENOBATEIBHOTO Pa3BUTHs 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4YEHHSI O CTPOCHHMH aToMa U XUMUYECKOH CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOTHSSA
(GyHKLIUU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U NIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IIPUPOJIBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHU U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaAMeTOB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KIacey.

[Tpu u3yueHnn XUMUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX MPUMEHEHMM B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

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

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUA,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUH OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPA, UCTIOB3YsI 3HAHUS U OIIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11EJIecCO00pa3HOro MOBEJIEHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
No3HaHus B XuMHH. YucTtele BeniectBa U cMecH. CriocoObl pa3ienieHust CMECEH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHass Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10111 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomuuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI U YHMCIIa
CTPYKTYPHBIX eIWHUII BetecTBa. Pacy€rel mo popMynaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanuss XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMMYECKOH MOCy[0#, mpaBwiaMu paboThl B jgabopatopuu U npuéMamu
oOparteHus ¢ 1a0opaTOpHbIM O0OpYIOBAHUEM, HM3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIK€, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTOW) SIBIEHUN, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHON KHUCIIOTHI C XJOpHJIOM Oapus, pasznoxkeHue rujapokcuaa menu (II) mpu HarpeBanuu,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILUSI, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOIIOACHHE M OINMCAaHUE PE3YyIbTATOB IMPOBEIEHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BEIIECTBO.
HaxoxneHue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUEe CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu u
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dekT XuMHUUECKOW peakluu, TEePMOXMMHYECKHUE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BeniecTBo. Haxoxaenre Boiopoaa B mpupoje, husndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOcOObI mosyyeHus. Kuciots! u comnu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi 70l BelllecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunel. Knaccudukamuss OKCHAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3y4YEHUE CBOWMCTB KHUCIOPOJa, HAOIIOJEHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
W3y4eHuEe CBOMCTB BojoOpona (TopeHue), B3auMoieicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJTHOTO METaJUIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

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

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoanueckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuogHas ¢opmel [leprogudeckoil cUCTEMbI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromMoB mepBbIXx 20 XMMHYECKUX deMeHTOB llepmomnueckoit cucremsr JI. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



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

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLuu pPa3jIoKEeHUs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCA
yepes UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHIH, TaK U MOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOr'0 LIMKIIA.

OO011me ecTeCTBEHHO--HAYYHbIE IIOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHBHOCTh, MOJIEKYJA, DJEKTPUYECKHd 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBl, TOPHBIC TMOPOJIBI, TOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajus, KaJbLMS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPEeakuil MO pa3TUYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsiTue o cxopoctu XxuMuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHUE XMMHUUYECKOIO0 PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBle€HHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOTUTUYECKON AUCCOIUALNM. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JMCCOLMALINY BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, IMOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHUM M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLECcCca AUCCOLMALUN
KHCIIOT, IeJI04el U coJiei (BO3MOXKHO HCIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKUuil (rOpeHHe, peakluu pasIoKEHMs, COCIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CrtpoeHue M (uU3MYecKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPTaHM3M 4YejloBeKa. BaxkHelmue Xaopuasl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPONHbIE MOJU(HUKAIIMKA KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crienupuyeckue). XuMUYECKHE peaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0co0a NOIy4YeHUsl CEpHOI KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conun cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAKOUIEH Cpeabl COCAUHEHUSIMH CEPBI
(KUCIIOTHBIE HOXK/IH, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B HpUpoe, (QHU3UUECKUue MU
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, amtoTporHble MOIUPUKAIH
docopa, puzndyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MHUHEpaJIbHBIX YI00pEHUH.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (pU3MYEcKue U XMMHUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4YeHUE U IPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IMOJydyeHHE W npuMeHeHue. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIEH, TaHOJI, [NIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHble HCTOUHMKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIEBOAAX — M HUX POJM B JKU3HU 4eJoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKHUX MU
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIUICHHOCTH. Baxkneliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0pa3l0B HEOPraHUMYECKUX BEILECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3liaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMHaka, IPOBEJICHHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMOJEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YE€HHUE MOJENCH KpUCTAUIMYECKUX pemETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOoHAT M CHIIMKAT-UOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHON
MIPOMBINIIIEHHOCTH, PEllIEHUE SKCTIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEIIMHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJI0KEHUS
B [lepmonnueckoil cucreme xumuueckux snemMeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA Pl HampsokeHuM MertauioB. dusnueckne W XUMHUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: NOJ0KEeHUE B [leproanueckoi cUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOEHHE HX aTOMOB, HaXOXICHUE B Ipupoje. Puznyeckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: 0JI0KeHKE B [lepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlblMsl. BakHeiline cCOeIUHEHHUs KalbIus
(oxeun, rugpokcu, conn). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHE B Ipupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUSI.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXJACHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenesza (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

03HaKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHIA KajbllMsl M HATpUs C BOJOW (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoOIlecca TOPEHHUs Kee3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(ITT), memgu (II), HaGmroieHNE W OMKCAHME MPOILIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCIMHEHUSI.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKMX peakiuili B ObiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYKarollel cpefbl (MpeaesibHas 0MyCcTUMasi KOHIIEHTPAIHs
BeniecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanust MeXIpeAMETHBIX CBA3€H NMPU U3YYEHUH XUMHH B 9 Kiacce OCYIIEeCTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IMKIIA.

OO01ure ecTecTBEeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MepeHe, MOJIENb, SIBIICHNE, TApPHUKOBBIN 3D PEKT, TEXHOIOT S, MaTepHAabl.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsij, TM[POBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUE BEIMYNHBI, €TUHHUIIbI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEThI, 3BE31b1, CollHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC yIO0OpECHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHUU B €IUHCTBE YU€OHOI M BOCIIUTATENbHON JIESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JpPYruX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TpOLIECCe 3TON y4eOHOH AedaTeTbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINY HPAaBCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOU KapTUHBI MHUPA, PECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS MIPUPOJIBI, B3AUMOCBS3AX YEIOBEKA C MPUPOIAHON CpPEeoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPAaBJICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBIECHUMN, IO3HABATEJIbHOM,
MH(POPMAIMOHHON M YNTATENbCKON KYJIBTYphI, B TOM YMCII€ HABBIKOB CAMOCTOSITEITbHON paOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

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

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHWE TOCJIEJACTBHIA M HEMPUSATHE BPETHBIX IPHUBHIUEK
(ynorpeOyieHUsT ajJKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30aCHOCTH MPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil 1 Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPYLy U pe3ybpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa 3KOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWW U3 ATHX MPEAMETOB (pOPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICI XUMHUYECKUX MOHATUHN (BBICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3alMOCBSA3b C JAPYTUMHU TOHSTUSIMHU), MCIIOJNB30BAaTh MOHATUS JUIsI OOBSICHEHHS OTAENIbHBIX
($akToB U SABJICHUIA, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY OOBEKTAaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXAEHHUS (MHIYKTHBHBIC, JETyKTHUBHBIC, MO aHAJIOIHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
NPUMEHSIEMbIE B XMMHUM MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U ABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HMCIOJIbh30BaTh IOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCa, CaMOCTOSTEIBbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(pOpMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBATh B MpoIecce y4EOHOW M WCCIIEI0BATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUSl 3aJaBaTh BONPOCHl (B XoJe auanora W (WIM) JUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMold TeMbl, (HOPMYTHPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENLCKOM NIeATEIbHOCTH MU PEIICHHH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéra
Oo0IIMX MHTEPECOB U COTJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO OMpPENeNITh IeNu JAeSITeNbHOCTH, MIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEIOKESHHBIN alrOPUTM JEHCTBUI MTPH BBIMOJTHEHUH 33 1aHUN
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUSX,
OILICHUBATh COOTBETCTBHUE IMOJYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCIIOBHU 3alaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMoOl, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crHeruduyueckue IS
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHust B 8 kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI MAcca, MaccoBasi A0Js XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkiuii: peakluu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEaKIUN 3aMEILEHUS, PEaKIUU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalLUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEeHW 1Mo QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas noxrpynna (b-rpynma)», Manble U OonblIMe NEPUOIbI, COOTHOCHTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CII05IM);

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONHUCAaHWE TMpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JESITCIBHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATHU3AINIO, KIACCU(DUKAITNIO, BBISBICHUE MPUYNHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN);

CleloBaTh TMpaBWJaM IIOJIb30BAHUSA XHUMHYECKOM TIMOCYyJI0H U JIaDOpaTOPHBIM
0o0opyI0OBaHHWEM, a TAKXE TMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA00OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJNUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIe M HEOOpaTHMBIE PEAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpelelbHO JOIMyCcTUMas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBieHHMs (OpMysn BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOUUECKOM TabIunIle, C YUCITIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W WX COCAMHEHHUN B
npejenax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEH OKUCICHHUSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JAUCCOLMAIMU KUCIIOT, IIEJI04Yel U COJIeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI IOCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILLIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
0o0OpyOBaHUEM, a TaK)Ke IpaBuUja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

[IPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJIOPHI-, OpoMHI-, MOaUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THAPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE JesiTeIbHOCTDh YUYUTEJIAA C
HaumenoBanue "
Ne (undposbie) y4eToM padoyell MporpaMmbl
pa3jie/ioB H TeM Kourpoububle IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHHUSA
NpOrpamMmabl padoThI padoThI
pecypcsbl
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
- YCTaHOBJICHUE JIOBEPUTEIBHBIX
OTHOILICHUN MEXIY YUUTEIIEM U
€HUKaMH, CIIOCOOCTBYIOIINX
Xumust — I ’ 4
MO3UTUBHOMY BOCIIPUSITHIO
BayxHas 00J1acTh N
bubnmnoreka HOK yuyanmmucs TpedoBaHuil u
€CTECTBO3HAHUSA U ]
1.1 . 5 2 https://m.edso00.ru/7  mpoch0 y4uTess, MPUBICYCHHIO
MPAKTHYECKON .
f41837c UX BHHUMAaHHUA K 00CYX1aeMOii
NeSATeTbHOCTH S o
Ha ypoke nH(popMauu
YeoBeKa P P ’
aKTUBU3ALNU UX
IM03HABATEIILHOM JEITEIIFHOCTH,
- IPUBJICYEHNE BHUMAHHUS
IIKOJIbHUKOB K IICHHOCTHOMY
BemecrtBa u bubnmnorexka HOK aCIEKTy U3y4aeMbIX Ha ypOKax
1.2 XUMHUYECKHEC 15 1 https://m.edsoo.ru/7  sBACHMIA, HHUITUHPOBAHUE
peakuuu f41837c 00cyK1eHus!, BBICKa3bIBaHHS
YYaIIUMHCS CBOETO MHEHHS;
Hroro no paznery 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ I HEOPraHHYECKHUX BeleCTB



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

- IPUBJICHCHUEC BHUMAHUA

Bo3nyx. IIKOJILHUKOB K [IEHHOCTHOM
KI/IC?I}(I))I()O,H. bubmmorexa LIOK aCTeKTy Hsyqae?qblx Ha ypOIz]ax
2.1 https://m.edso0.ru/7 .
ITonsitre 00 f41837¢ SIBJICHUH, HHUIITUUPOBAHKE
OKCHJIaX - 00CyXIeHUS, BEICKA3bIBAaHUS
YYaIIUMHCS CBOETO MHEHHS;
- HUCII0JIb30BaHHE
BOCIIUTATEIbHBIX BO3MOKHOCTEH
Boaopoa.Ilonsatu bu6nuoreka [IOK ConepKanus yueOHoro
2.2 € 0 KUCJIOTax U https://m.edsoo.ru/7 NpC/IMETa Uepes nontop
comsx f41837¢ COOTBETCTBYIOIINX TEKCTOB JIJIs
- YTEHUS, 337124 JIJIsl PEIICHUS,
MpOOJEMHBIX CUTYaAIluN JJIs
00CyXIeHUS B KJIacce;
-IIpUMEHEHNE Ha YPOKE
MHTEPAKTUBHBIX (POPM pabOThI
YYAIIUXCS: UHTEIJICKTYIbHBIX
UTP, CTUMYJIUPYIOLTUX
MMO3HABATEJIbHYIO MOTHBAIIHIO
Bopna. PactBopsl. bu6nuoreka [IOK HIKOILHHKOB; UCKYCCHH,
2.3 [Tonsitrie 00 https://m.edso00.ru/7 KOTOPBIE AATOT yAAIMEA

OCHOBAHHUAX

f41837c

BO3MO>XHOCTh TIPUOOPECTH OTBIT
BEJICHUS] KOHCTPYKTUBHOTO
JIUAJIOTa; TPYIIOBOM pabOThI
WK paboThI B Mapax, KOTOPbIE
ydyaT HIKOJIbHUKOB KOMaH,Z[HOI\/’I
paboTe 1 B3aUMOJICHCTBUIO C
JIPYTUMH JETbMU;



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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2.4

OcCHOBHBIE
KJIaCChI
HEOPTraHUYECKHUX
COCIMHEHUN

Hroro no pazneny

11

30

bu6nmoreka [IOK
https://m.edsoo.ru/7

f41837c

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBsA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

- IPUBJICHCHUEC BHUMAHUA
IIKOJBHUKOB K ICHHOCTHOMY
ACIICKTY U3Yy4YaCMbIX Ha YPOKax
HBHeHHﬁ, WHUIIUUPOBAHUE
O6CY)K,Z[CHI/I5[, BBICKA3bIBaHUA
ydyalmuMucsa CBOCro MHCHUSA

peakuuu
[Tepunonnueckuit - HUCIIOJIb30BaHHE
3aKOH U BOCIIUTATEIbHBIX BO3MOKHOCTEHN
Ilepuoauueckas coliepKaHus yueOHOTO
P bu6nuoreka [IOK p i 5
cHCcTEMA MpeaMeTa uepes moado
3.1 7 https://m.edsoo.ru/7 P p P
XUMHUYECKUX £41837¢ COOTBETCTBYIOIIUX TEKCTOB IS
anemenTos /I. W. YTEHUSI, 3a]1a4 JJIsl pEIICHUS,
Meneneesa. MPOOJIEMHBIX CUTYalui ISt
Crpoenue atoma 00CyXIeHUS B KJIacce;
- IPUBJICUECHUE BHUMAHU
XuMuueckast
MIKOJIBHUKOB K LIEHHOCTHOM
CBSI3b. bubmuotexa [JOK Y
ACITEKTy M3y4aeMbIX Ha ypOKax
3.2 OKHCIUTEEHO- 8 https://m.edso0.ru/7 }: v P
SIBIICHUH, OTTBITOB, KOTOPBIE
BOCCTAHOBHUTEIIHH f41837c
MOTY BCTpEYaThCS B
BI€ PEAKITUI .
IMOBCEIHEBHOM JKU3HU;
but6mmoreka [IOK
HWtoro o pazaeny 15 https://m.edsoo.ru/7

f41837c
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bubnunoreka LIOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7
f41837c

OBIIEE

KOJIMYECTBO 68

YACOBIIO

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JeAITeJIbHOCTD YYMTEJISI € y4eTOM

Koutp IMpakr  JJEeKTPOHHbIE padoueii mporpaMmbI
Ne HaumenoBaHue pa3iesioB U 0JIbHBI HYecK (undposbie) BOCIIUTAHMSA
n/m  TeM NporpamMMsl Bcero e ue o0pa3oBaTejbHbIe
pabot pabot pecypchl
bl bl
Pa3nea 1. BemecTBO U XuMH4YecKHe peakiun
- YCTAHOBJICHHE JOBEPUTEIBHBIX
OTHOILEHUN MEX]y YUUTEIEM U
YUEHHKAMH, CIIOCOOCTBYIOIINX
[ToBTOpEeHue u yrinyonenue bubnmnorexka HOK HOSHTHBHOMY BOCHPMTUHIO
. ydamuMucs TpeOoBaHuN U
1.1 3HaHHI OCHOBHBIX Pa3/IeIIOB 5 1 https://m.edsoo.ru/7
Kypea § Kiacea £41a636 npocs0 yuurers, anBnequI:no
UX BHUMaHUA K 00CyX/1aeMoii Ha
ypoke HH(popMaIuH,
aKTHBH3AlMM UX TTO3HABATEIbHON
JeSITeIbHOCTH;
- IpUBJICUEHNEC BHUMAHHUS
BuGmorexa LIOK MIKOJIbHUKOB K IEHHOCTHOMY
12 OcHOBHBIE 3aKOHOMePHOCTI/I 4 https://m.eds00.ru/7 aCHeKT}i M3y4aeMbIX Ha ypOKax
XUMHUYECKHX PeaKIuil 413636 SIBJICHUM, OIBITOB, KOTOPBIE li/lory
BCTPEYATHCS B MIOBCEIHEBHOM
KH3HH;
DNEeKTPOIUTHYECKAS bubmuoreka [JOK - HCTOILSOBANHE .
BOCIIUTATEIbHBIX BO3MOXKHOCTEH
13 Jaucconuanus. XuMHu4ecKkue 8 1 1 https://m.edsoo.ru/7

pCaKknuu B paCTBOpax

f41a636

coJiepKaHusl y4eOHOTO TIpeMeTa
yepe3 MoJ00p COOTBETCTBYIOIMINX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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TEKCTOB JIJIsl YTCHUS, 3a]1a4 JIJIst
pelieHus, IpoOIEeMHBIX CUTYaIUil
IUTst 00CYK/IeHUS B KJIACCE;

Uroro no pazneny

Pazgea 2. HemeTaaabl M HX COeAUHEHU ST

17

2.1

OO0m1as XxapakTepuCcTUKa
XUMHAYECKUX d1eMeHTOB VIIA-
rpynisl. ['agoreHst

1

bubmuorexa [JOK
https://m.edsoo.ru/7

1412636

- IPUBJICUCHUE BHUMAHUS
[IKOJILHUKOB K IIEGHHOCTHOMY
aCIEeKTY U3y4aeMbIX Ha ypOKax
SIBIICHUH, OIIBITOB, KOTOPBIE MOTY
BCTPEUYATHCS B IOBCEAHEBHOM
JKU3HU;

- ACIIOJIb30BaHUE
BOCIUTATEIbHBIX BO3MOXKHOCTEH
coJiep:KaHus yueOHOro mpeaMera
4yepe3 1Mo 100p COOTBETCTBYIOIINX
TEKCTOB JIJIsl YTCHUS, 3a]1a4 JIJIst
pelIeHus, TPOOIEMHBIX CHUTYaITUI
TSt OOCY>KJICHHSI B KJ1acce;

2.2

OO61as xapakTepuCcTHKa
XUMHUYECKUX d1eMEHTOB VIA-
rpynisl. Cepa v €€ coeIuHEHUs

bu6mmoteka [IOK
https://m.edsoo.ru/7

f41a636

- IPUBJICUECHUE BHUMAHU
IIKOJbHUKOB K ICHHOCTHOMY
acCIIEKTy U3y4aeMBbIX Ha YpOKax
SIBJICHUH, OIIBITOB, KOTOPBIE MOTY
BCTpPCYATHCA B HOBCC}IHCBHOI\/’I
JKU3HU;

- ACIIOJIb30BaHUE
BOCIIMTATEIbHBIX BO3MOXKHOCTEH
coJiep:KaHus yueOHOro mpeaMeTa
yepe3 moA00p COOTBETCTBYIONIUX



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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TEKCTOB JJIsl YTCHUS, 3a]1a4 JIJIs1
pelieHus, IpoOIEeMHBIX CUTYaIUil
IUTst 00CYK/IEHHUS B KIIACCE;

2.3

OO61mas xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB V A-
rpynnsl. A30T, pocdop u ux
COCITUHEHUS

1

bubmuorexa [IOK
https://m.edsoo.ru/7

1412636

- IPUBJICYHCHUEC BHUMAHUA
IIKOJIbHUKOB K IECHHOCTHOMY
aCIEeKTy U3Y4aeMbIX Ha yPOKax
SIBIICHHI, OITBITOB, KOTOPBIE MOT'Y
BCTPEYATHCS B IIOBCEIHEBHOM
KU3HH,

- UCTIOJIb30BAHUE
BOCIIMTATEIILHBEIX BO3MOKHOCTEN
COJIepKaHusl y4eOHOT0 IIpeIMeTa
Yyepe3 1mo100p COOTBETCTBYIOIINX
TCEKCTOB AJIs1 UTCHUA, 3a4a4 AJIs
pelieHusl, TPOOJIEMHBIX CHUTYaIui
JUTst 0OCYXJICHUS B KJIacce,

2.4

OO11as xapakTepucTHKa
XUMHUYECKHX 3J1eMeHTOB [VA-
IPYIIBL. YTIEPOJ U KPEMHUN U
UX COECIMHEHUS

2

bu6nuoreka [IOK
https://m.edsoo.ru/7

f41a636

- IPUBJICYCHUEC BHUMAaHUA
IIKOJBbHUKOB K ICHHOCTHOMY
acCIIEKTy U3y4aeMBbIX Ha YpOKax
SIBIIGHUH, OTBITOB, KOTOPBIE MOTY
BCTPEUaThCS B IOBCETHEBHOM
JKU3HU;

- HCIIOJIb30BaHUE
BOCIIMTATEIbHBIX BO3MOXKHOCTEH
CoJIepaHusl y9eOHOTO TIpeaAMETa
yepe3 moA00p COOTBETCTBYIOMINX
TCKCTOB JIsI UTCHUA, 3a1a4 JJIs1
pelieHus, IpoOJIeMHBIX CUTYaIUil
IUTsE 0OCYXK/ICHUS B KIIACCE;


https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

25

3.1

3.2

OO01e CBOMCTBA METAJLIOB

Bakueiinme MeTalIbl M UX
COCIUHCHUA

Hroro no pazneny

Pasnen 4. Xumus u okpyxaomas cpeaa

4.1

BemectBa u maTepuansl B
SKU3HU 4EJI0BEKa

16

20

bu6nuoreka [IOK
https://m.edsoo.ru/7
f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7
f41a636

bubmmoteka [IOK
https://m.edsoo.ru/7

1412636

- UCIIOJIb30BAHUE
BOCIIMTATCIILHBEIX BO3MOKHOCTEN
CoJIepKaHus yueOHOro IpeIMeTa
4yepes3 MoJ00p COOTBETCTBYIOIINX
TEKCTOB [UIs UTCHHUS, 3a/1a4 JIIsI
pelieHus, MPOOIEMHBIX CHTYaITUi
JUTsl 00CYIKIEHUSI B KJIacce,

- IPUBJICYEHNE BHUMAHUS
LIKOJIbBHUKOB K HIEHHOCTHOMY
aCIIEKTy U3Y4aeMbIX Ha ypOKax
SIBJICHUH, OIIBITOB, KOTOPbIE MOTY
BCTPEUYATHCS B IOBCEIHEBHOM
JKU3HU;

- IPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
YUAIIAXCSI: MHTEIUICKTYaIbHBIX
UTp, CTUMYJIHAPYIOLINX
MO03HABATENBHYIO MOTHBAIINIO
MIKOJIBHUKOB; AUCKYCCUH, KOTOpBIE
JIAf0T yYaIIUMCsl BO3MOXXHOCTD
proOpecTH ONBIT BEIEHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
IpyIIOBON pabOTh! WK pabOTHI B
napax, KOTOpbIe yJaT IIKOJEHUKOB
KOMaHHOU paboTe u



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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B3aUMOJICUCTBUIO C JPYTUMU

JIETbMU;
Hroro no pazaeny 3
bubnuoreka LIOK
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/7
412636

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 08 4 !
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INOYPOYHOE IIVTAHUPOBAHUE

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 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moreka [JOK
U IPUEMBI 0OpaIlEHHs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YwucTeIe BEIECTBA 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 HOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocuTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1011 XUMHYIECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6moteka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIunciaeHus KOJIUYECTBA, MACChI
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edsoo.ru/ff0d3f34
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneaucT. O000mEeHe n

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4
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KonTtponsnas padora Nel o 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 1 XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkiuu bubmmoreka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCI0poa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
€aKI1H, IOHATUE O
24 EepMIiXI/I,MI/I‘IeCKOM YpaBHEHUU Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CrocoOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoza. [Ipumenenue Bubmmorexa IOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsI MoTydeHust BOA0poaa B bub6nmoreka [IOK
naaboparopuu 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, U3YUYEHHE €r0 CBOICTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIM4ecTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELLECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyecKkrue U XMuMHUYECKHUE 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 but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopona. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmoreka [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 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
KJIaccu(UKaIUs, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u xumMnyeckue Bu6moteka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Peuienne 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 CUCTEMaTH3aIs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edso0.ru/00ad9ela
HEOPTraHUYECKUX COCAMHCHUI
D I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepuoapl, Tpynmsl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LIOK
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 bubnuorexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKHU.

https://m.edso0.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.e dscl)lo.ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6mmoteka [JOK
XHUMHYECKas! 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 OKHUCIIUTEIBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
55 | Orpuone v Tomereomms | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cucTeMaTH3alus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KVIACC

KounuecTBO 4acoB Ji |
IIpa aT
Kont P DJIeKTPOHHbIE
Ne KTH a
pPoJib undposbie
n/ Tema ypoka yeck @ M3
Bcero HbIe oOpa3oBaTe/ibHbIE
f 0 ne e pecypchl
adort
P pado eH
bI
ThI usi
Ileproanueckuii 3aKOH.
Hep OIeCKas CHOTEMa bu6nuoreka [IOK
HOUY sI CUCTEM
1 P KX SIEMEHTO 1 https://m.edsoo.ru/0
XUMHYECKUX DJIEMEHTOB
Oadb59e
. . MenaeneeBa
3aKOHOMEPHOCTH B
MeHe P cBoiiC bubnnoreka IIOK
W3MEHEHUU CBOMCTB
2 CCKIIX SIEMEHTO 1 https://m.edsoo.ru/0
XHMHYECKUX DJIEMEHTOB
N 0adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudbukanus u
Puican bubmuorexa [JOK
HOMECHKJIATypa
3 copra zf 1 https://m.edsoo.ru/0
HEOPraHUYECKUX
b Oadb7e?
BCIIECTB
Bunpl xumuyeckoi
8 bubmuorexa [JOK
CBSI3H M THIIBI
4 ora o 1 https://m.edsoo.ru/0
KPUCTAJUTMYECKHUX
P . Oadbac6
pemeéToK
KonTponbnas pabota
Nel mo teme
«IloBTOpEHME U
5 P . 1 1
yriyOJieHre 3HAaHUN
OCHOBHBIX Pa3/IejioB
Kypca 8 kiacca»
Knaccudukanus bubmuoreka [JOK
6 XUMHAYECKHX PEaKIU 1Mo 1 https://m.edso0.ru/0
Pa3IMYHBIM MMPU3HAKAM Oadbch0
ITonsTHE O CKOpOCTH
XUMUYECKON PEAKIUU. bubmuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX 1 https://m.edso00.ru/0
U TeTepOreHHbIX Oadbe9a
peaKnusx
IloHsaTHE 0 XUMHUYECKOM bu6nuoreka [IOK
8 paBHOBecHH. DaKTOPBI, 1 https://m.edso0.ru/0
BIIMAIOIINE HA CKOPOCTh 0adc28c
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XMMHYECKOHN pEaKIuu U

ITOJIOYKEHHUE
XUMHUYECKOTO
paBHOBECHs
OKHCIIUTEIILHO- bubnuorexa [JOK
9 BOCCTaHOBUTEJIHHBIC https://m.edso0.ru/0
peakuuu Oadcade
Teopis . bubmuorexa [JOK
10 SICRIPOTITHHACCHOH https://m.edsoo.ru/0
nucconnanuu. CribHbIC 0adcd68
U CJ1a0bl€ IEKTPOJIUTHI -
Honnbie ypaBHEeHUS bubnmorexa LIOK
11 . https://m.edso0.ru/0
peattin 0add448
XHWMHYECKHE CBOMCTBA
KHCIIOT ¥ OCHOBaHUH B bubmuorexa [JOK
12 CBETE IpeACTaBICHUI 00 https://m.edsoo.ru/0
AIIEKTPOTMTHIECKOI 0add5d8
JTUCCOITHAITUT
XHUMHYECKHE CBOMCTBA
COJIeH B CBETE bubmuorexa [JOK
13 [peACTaBICHHI 00 https://m.edsoo.ru/0
AIIEKTPOTMTUIECKOI 0add8b2
JUCCOITHAIITN
[TonsTue o runponuse bubmmorexa LIOK
14 coneit https://m.edso0.ru/0
0Oadd9d4
bu6mmoteka [IOK
15 Sygﬁﬁ;f;:aﬁm — https://m.edso0.ru/0
0adddi12
Mpasectas paGora Bummorexa LIOK
16 KCTIEPUMEHTATEHEX https://m.edso0.ru/0
Oaddbfa
3a1a49»
KonTponbnas pabota
Ne2 mo reme Bu6miorexa LIOK
17 (OMEKTPOIHTHCCKAS https://m.edsoo.ru/0
JIUCCOITHAITHA.

XUMHUYECKUE PEAKIUU B
pacTBopax»

OaddecO
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OOm1ast xapaKTepUCTHKA
raJloreHoB. XMMUYECKUE

bu6nuoreka [JOK

18 cBoiicTBa Ha IpUMEpE https://m.edso0.ru/0
Oaddfe2
xJjiopa
XII0pOBOAOPOI.
COJISII)HaSI i;;ﬂim bubmmorexa LOK
19 MHeCKIe CBOI\/JI’CTBa https://m.edso0.ru/0
’ Oade104
MoJIy4yeHue, NpUMEeHEHUE
[IpakTrueckas padora Ne
2 io TeMe «HOny‘-ICHI/IC bubmmorexa LIOK
20 COISHON KHCTOTEL https://m.edso0.ru/0
N Oade348
u3y4yeHue e€ CBOMCTB»
Brruncienus no
YpaBHEHUSIM bubnunoreka [JOK
21  XUMHYECKUX PEaKI[Hi, https://m.edso0.ru/0
€CJTH OJIMH U3 PEarcHTOB Oade488
JlaH B U30BITKE
OO6m1as XxapakTeprucTrUKa bubmmorexa LIOK
22 semerTon VIA-rpymims: https://m.edso0.ru/0
Oade64a
AJIIOTPOIIHBIC
MoAU(UKAIIIU CEPHI.
HaiogineHEe cepfl U ee bubmmorexa LOK
23 S — https://m.edso0.ru/0
. Oade64a
XUMHYECKHE CBONCTBA
cepbl
CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
24  (Qusuyeckue u https://m.edso0.ru/0
XHMHYECKHE CBOMCTBA 0ade802
Oxcuppl cepsl. CepHas BuGmorexa [IOK
25 Kuesora, q)mmevc et https://m.edso0.ru/0
XHMHYECKHUE CBOMCTBA, 0adea2s
MIPUMEHEHHE
XUMUYECKUE PEAKIINH,
JIe)Kalllie B OCHOBE
MIPOMBILIIIEHHOTO
croco6a Mmoyry4eHus bubnmoreka [JOK
26 CEpHON KHCIIOTHI. https://m.edso0.ru/0

XUMHUYECKOe
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COCIMHEHHSIMU CEPBI

Oadec8a
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BriuncieHne MaccoBoOit

bu6nuoreka [IOK

27 = [0JM BBIXOJA IPOJYKTa https://m.edso0.ru/0

peakuuu Oadec8a

OO01as xapakTepucTHKa

3J1IEMEHTOB VA-Trpynnsl. bubmmoreka [IOK
28  AB3OT, pacnpocTpaHeHUE https://m.edso0.ru/0

B IIpUPO/JIE, PU3NUESCKHE Oadeeab

Y XMMHYECKHE CBOMCTBA

AMMmuak, ero

¢buznveckue u bu6mmoreka [IOK
29 XUMHUYECKHE CBOMCTBA, https://m.edso00.ru/0

MOJY4CHHE U 0adf004

IpUMEHEHHE

[IpakTuueckas padora No

3 io TeEME «HOnyqune Bubmmorexa LIOK
30 AMMHUAKa, H3YSCHIE €O https://m.edso0.ru/0

NN 0adf180

CBOWCTB»

A3oTHas KucIIoTa, eé bubmuorexa [JOK
31 busnueckue u https://m.edsoo.ru/0

XUMHUYECKHE CBOWCTBA 0adf306

Hcnonb3oBanue

HUTPATOB U COJEH

aMMOHHS B KauecTBe

MUHEPAJIBHBIX bubnnorexka HOK
32 ynoOpeHwmii. https://m.edso0.ru/0

XUMHUYECKOE 0adf518

3arps3HEHUE

OKpY>Karolleu cpeibl

COEIMHEHUSIMH a30Ta

®dochop. Oxcnn

ocopa (V) bubmuorexa [JOK
33 Pocopras Khciora, https://m.edso0.ru/0

¢buznueckue u ) 0adf68a

XUMHUYECKHEe CBOWCTBA,

MoJTy4eHHe

Hcnons3oBanue

¢docdaroB B kauecTBe BuGnmorexa LIOK
34 MUHCPATILHAE https://m.edsoo.ru/0

ynobpenuii. 3arpsisHeHHe
MIPUPOTHOMN CPEJIbI
dbocharamu

Oadfc20
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Yraepon,
pacnpocTpaHeHue B

bu6nuoreka [JOK

35 https://m.edsoo.ru/0
IIPUPOJE, q)mnqcicxne u Oadfd9c
XHMHYECKHE CBOMCTBA -

Oxcunpl yriepona, ux

Qusmicckne u . bubmmoreka [IOK
3p | /MHHCCKHC CBOMCTRA. https://m.edso0.ru/0

DKOJIOTUYECKHUE

Oadfebe

po0JIeMBbl, CBSI3aHHBIC C

okcuaoMm yriepoaa (IV)

VronbpHas KUCI0Ta U €€ bromorexa LIOK

37 https://m.edsoo.ru/0
COJIH 0ae006¢
[TpakTrueckas padota No
4 no Teme "llomyuenue bubnmnorexka HOK

38  yriekwucioro rasa. https://m.edso0.ru/0
KagecTBeHHast peakmus 0ae027e
Ha KapOoHAT-HOH"

[TepBoHavabHBIC
IMOHSATHS 00 bubnnoreka IIOK

39 OpraHMYeCKUX https://m.edso0.ru/0
BEILIECTBAX KaK O 0ae054e
COCIMHEHUSX YIIIepo/ia
Kpenuit 1 ero bubnnoreka IIOK

40 SN https://m.edso0.ru/0

0ae080a
[TpakTuueckas padora No
5. Pemienue
JKCIIEPUMEHTAIIBHBIX bubnmnorexka HOK

41 3aj7a4 10 TeMe https://m.edso0.ru/0
«Baxuneiinme 0ae0bf?2
HEMEeTaJUIbl U UX
COCJIMHECHHM S
KonTponbnas padora
Ne3 1o Teme bubmmoteka [IOK

42 «Baxueiinme https://m.edso0.ru/0
HEMETAJUIBI U UX 0ae0el8
COCTMHCHH S
OO6mrast XxapakTeprucTruKa BuGnmorexa LIOK

43 XIMITCCITX STICMCHTOB https://m.edso0.ru/0

— METAJLIOB.
Meramnnueckas CBSI3b U

0ael03e
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METaJUTNYECKast
KPUCTAJUIMYECKAst
pemérka. Puzndeckue
CBOMCTBa METAJJIOB

XUMHUYECKUE CBOUCTBA

METaJLIOB. bubnuorexa [JOK
44 DIEKTPOXUMHYCCKHIA https://m.edsoo.ru/0
P HATPSDKCHUN 0ael1156
METALJIOB
OO6ue crmocoObl
MOJIyYEHUSI METAIIJIOB.
CnnaBel. Beraucienus bubnuorexa [JOK
45 | 10 ypaBHCHUSM https://m.edso0.ru/0
XUMHUYECKHUX PEaKIIUM, 0ael1156
€CJIM OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
[TonsiTue 0 KOppo3uun bubmmorexa LIOK
46 https://m.edso0.ru/0
METAILJIOB 0861278
bubnnoreka IIOK
47 IlenounbIe METAILIBI https://m.edso0.ru/0
Oael4b2
OKCcHIBI ¥ THIPOKCHIBI bubmmorexa LOK
48 HaTpHS W KA https://m.edso0.ru/0
Oael4b2
[Ilenoyno3eMenbHBIE bubmorexa [JOK
49 METaJIbI — KAJIBIUHA U https://m.edsoo.ru/0
MarHui Oael5e8
Baxneiine coeuHeHNs bubmmorexa LOK
50 Kb https://m.edso0.ru/0
Oael5e8
51 O6o06menue u
CUCTEMaTHU3aIlUsl 3HAHUH
JK€cTkocTh BO/IBI U bubmmorexa [IOK
52 A — https://m.edso0.ru/0
02e1886
[TpakTrueckas padora Ne
6 io TemMe ”}KécpTKOCTL bubmiorexa LIOK
53 https://m.edsoo.ru/0

BOJBI U METOJIBI €€
yCTpaHeHHs"

Oaelae8
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Bbubnuoreka LIOK

54  AnromuHUR https://m.edsoo.ru/0
Oaelc64
AmdoTepHbIe cCBOCTBA bubnmorexa LIOK
55 O — https://m.edsoo.ru/0
Oaelc64
bu6nmoreka [IOK
56 Keneso https://m.edsoo.ru/0
0Oaeld86
Okcubl, TUIPOKCUIBI U bubnmoreka [JOK
57 comu xene3a (II) u https://m.edsoo.ru/0
xenesa (111) Oae35e6
58 O06o001eHue u
CHUCTeMaTH3aIys 3HaHUI
[TpakTrueckas padora No
7. Pemenne bubanoreka [JOK
59 ::;Zji?::;:ﬂwm https://m.edso0.ru/0
. Oae3de8
«Baxaenne MeTajjbl 1
HX COCOUHCHHMS
Brruncienus mo
YpaBHEHUSIM
XUMHYECKUX PEAKIUH,
€CJIM OJINH U3 PEareHTOB bubmuotexa [JOK
60 JIaH B U30BITKE WIIN https://m.edso0.ru/0
COJIEPKUT PUMECH. 0ael750
Brruucnenuss MaccoBoit
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiumn
61 O6o00mmenue n
cucTeMaTu3alys 3HaHui
KonTponbnas padora
62 Ne4 1o Teme
«Baxnaenmne MeTaJIbl 1
HX COCTUHEHUS»
BemectBa u maTepuaisl bubnuotexa [JOK
63 B IIOBCEIHEBHON KU3HU https://m.edso0.ru/0
YeroBeKa 0ae3f50
XHUMHUYECKOE bu6nuoreka [IOK
64 3arpsi3HEHUE https://m.edsoo.ru/0

OKpY>Karolleu cpeibl

0ae4270
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Ponp xumuu B perieHun

Bbubnuoreka LIOK

65 AKONOFHHECKIX POGIIE 1 https://m.edsoo.ru/0
0ae4270
Pe3epBHbIil ypok. bubmuorexa [JOK
66 O06o0mIeHe 1 1 https://m.edsoo.ru/0
CUCTEMATH3AIMS 3HAHMM 0ae0d0Oa
Pe3epBHbIil ypok. bubmuorexa [JOK
67 O06o006mIcHHE U 1 https://m.edsoo.ru/0
CHCTEMATHU3ALINAS 3HAHUI 0adh33c
PesepBHbIit ypok. bubnmoreka [JOK
68 O06o006mIcHE U 1 https://m.edsoo.ru/0
CHCTEMATHU3ALINS 3HAHUI 0ad9ch?2
OBIIEE KOJIMYECTBO 68
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