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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro OOpa30BaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHONW MIPOrpaMMbl
OCHOBHOTro o001ero oOpasoBanusi, npeactaBieHHBIX B OI'OC OO0, a Takke Ha OCHOBE
denepanpHOl pabodeil mporpaMmbl BOCHUTAHHS M C y4ETOM KOHICIMIIUU TPETOAaBAHS
y4eOHOro npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanun.

[IporpamMma mo xumuM JTa€T NPEACTABICHUE O IENSX, OOIIe cTpaTerud OOy4eHUs,
BOCIIUTAHMSI U Pa3BUTHA OOYyYaIOLIUXCS CPEACTBAMH y4eOHOro MpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE PEMETHOE COZIepIKaHue, MPelyCMaTPUBAET pacipeieieHue ero Mo Kiaccam
U CTPYKTYpHpOBaHME [0 pa3feliaM M TeMaM [POrpaMMbl MO XHUMHH, OIpPEAeseT
KOJIMYECTBEHHbIE W KAUECTBEHHBIE XApPaKTEPUCTUKH COJIEPKAHUSA, PEKOMEHIYEMYIO
MOCIIEI0BATEIBHOCTh U3YYCHHS] XUMUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3EH, JJOTUKH y4eOHOTO IMpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuXCs, ONPEACIIeT
BO3MOXXHOCTH TpEAMETa IS pealn3aluyd TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHs, a TaKKe
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHsS XMMUU Ha YpPOBHE Ieeld HM3ydeHHUs mpeaMera u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW JIEATEILHOCTH OOYYarolierocs Mo OCBOEHHUIO
y4eOHOr0 Co/IepKaHus.

3HaHWE XUMHHU CITY’)KUT OCHOBOM TSI JOPMUPOBAHUST MHPOBO33PEHHS 00yUarOIIEerocs,
€ro MpeAcTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hOpMHUPYEMBIE
XUMHCH TIPEJICTABICHHUS O B3aUMOIIPEBPAICHUSAX SHEPTUM M 00 DBOJIOIHMH BEUICCTB B
MPUPOJIE, O MYTAX PELICHUs INI0OATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YelOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKON, MUIIEBOM U SKOJIOrMYEeCKOM Oe30MacHoCTH, MpodiIemM
3/IpaBOOXpaHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH i caMOpa3BUTHS U (hopMHUpOBaHUS
KYJBTYPBI JIMTUHOCTH, €€ 00IIei 1 (yHKIIMOHATIFHOW TPaMOTHOCTH;

BHOCHUT BKJIad B (OPMUPOBAHUE MBIIUIEHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH
00yJaronuxcsi, HABBIKOB UX CAMOCTOATEILHON yueOHOM JESITeIbHOCTH, SKCIIEPUMEHTAITBHBIX
U HCCIENOBATENbCKUX YMEHUH, HEOOXOMUMBIX KaK B TIOBCETHEBHOM KH3HU, TaK U B
po¢eCCuOHAIBHON JIEeATETbHOCTH;

3HAKOMUT CO CTeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBACT OCHOBBI IIETOCTHOTO
B3IJIAJIa HA E€IWHCTBO TIPUPOJLI W YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalloM B
(hOopMUPOBaHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIINXCS;

crocoOCcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPUPOJE, K UYEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHUE
oOydJaronmxcsi.

JlaHHbBIE HATIPaBIIEHUSI B O0YYCHUH XUMUU 00€CTIeUNBAIOTCS CIEIM(PUKON CoOmepKaHM
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCSA MEJarorudeckd aJanTHPOBAHHBIM OTPaKECHUEM
0a30BO HAYKW XUMUU Ha OMPEICIEHHOM dTare e€ pa3BUTHUS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOEHHUE
00y4aIOIUMUCS CUCTEMBI IEPBOHAYANBHBIX MTOHITHIH XUMHUH, OCHOB HEOPTaHUYECKONH XUMHH
Y HEKOTOPBIX OT/IETHHBIX 3HAUUMBIX TIOHITHI OPraHNYECKOW XUMUH.

CtpykTypa coaep:kaHus MPOrpamMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K € mzydenuto. ConmepkaHue CKIAIBIBACTCS U3 CHUCTEMBI MOHSATHNA O XUMHYECKOM
JJIEMEHTE ¥ BEIIECTBE M CUCTEMBl MOHATUNA O XUMHUYECKOW peakiuu. O0e 3T CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbI MO MPHUHIIMITY MOCJIEI0BATEILHOTO PAa3BUTHS 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMMUHU;

— YY€HHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHMS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYromy,
BBINIOJNHSSL QYHKIMU OOBSICHEHUS! M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue HporpaMMbl MO XMMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBISIOIIEH HAay4YHOM KapTUHBI MUpPa B JIOTHKE €€ CUCTEMHOM NPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAay4YHOMY 3HAaHHUIO M METOJaM I03HaHus B Hayke. M3ydeHue
XUMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUNU M3 paHEe U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «Pusuka. 7 Kiaccy.

[Tpu u3y4eHnn XMMUU TIPOUCXOTUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMHUECKOW HAYKH
Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JESITeTbHOCTH YelOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajadya y4eOHOro IpeaMeTa COCTOUT B
(hOpMUPOBAHUM CHUCTEMBI XUMHUYECKHUX 3HAHUI — BaKHEUITUX (aKTOB, MOHITHIA, 3aKOHOB U
TEOPETHYECKUX TIOJOKEHUM, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
S3pIKa HAyKH, B MPHUOOIIEHUU K HAYYHBIM METOJaM IO3HAHUsS MPU U3yYEHUU BELIECTB U
XUMUYECKUX peakiui, B (HOPMUPOBAHUM U PA3BUTUMU TO3HABATEIBHBIX YMEHUU U HX
MPUMEHEHUH B Y4eOHO-TO3HABATENBHON M Y4eOHO-HCCIEeIOBATEIbCKONW JEeSTeNbHOCTH,
OCBOEHUU IPaBUJI O€30I1aCHOTO 0OpAIlIEHUs C BELIECTBAMU B IOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMHH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE 3HAUCHUE
nproOpenu Takue e, Kak:

—  (dopMupoBaHHE  MHTEJUIEKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIBHOMY IPUHITHIO PELICHUH, CIIOCOOHOM
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaIlpaBJICHHOCTb OOyUY€HHUsI Ha CHCTEMaTH4eCcKoe MpUOOILIEHHE OO0ydaroluxcs K
CaMOCTOATENIbHOM  TO3HABATENIbHOM  JESITENBHOCTH, HAyYHbIM METOJlaM  IO3HaHWS,
(hOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XMMUU;

— o0ecreyeHrne yCIOBHM, COCOOCTBYIOLIMX MPHUOOPETEHUIO0 OOY4YarOIIMMUCS OIbITa
pa3HoO0pa3HON EATENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMUYHBIX BUJOB JI€ATEIbHOCTH;

— ¢gopMupoBanue o0mel QyHKIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTHU, B
TOM 4YHCIIEé YMEHUIl OOBSACHATH M OLIEHWBATH SIBICHUS OKPYXKAIOIIEro MHpPA, UCHOIB3YS
3HAHUS U OTBIT, OJIYYCHHBIC MTPU U3YUCHUU XUMHH, IPUMEHSTh UX MPU PEIICHUH MPOOJIeM B
MMOBCETHEBHOMW XKU3HU U TPYJIOBOH JESTEIBHOCTH;

— (¢opMupoBaHue y o0O0y4arolmMxcs TI'YMaHUCTHUYECKMX OTHOIICHWN, IOHHWMaHUs
[IEHHOCTH XUMUYECKUX 3HAHUH ISl BEIPAOOTKH HKOJIOTMUYECKHU 1IeIecO00pa3HOro MOBEIeHUS
B OBITY U TPYAOBOI JESATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U OKpYKaIOLIEH
MIPUPOJHOM CPEIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIEYETOBEYECKUX LIEHHOCTeHW, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOMUIIA U HATIPABICHHOCTH TaJbHEUIIEro 00yJIeHUSI.

OO11ee 4ncI0 4acoB, OTBEAEHHBIX I 3YyUeHHs XMMUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanmusi, coctaBiseT 136 gacoB: B 8 kimacce — 68 yacoB (2 gaca B Hezien0), B 9 kimacce —
68 yacoB (2 yaca B HEZIEIIO).

COJAEPKAHUE OBYYEHUSA
8 KVIACC



IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Poiap XMMUK B JKU3HU 4e€IOBEKa. XUMHUsS B cUCTeMe Hayk. Tena u
BellecTBa. duU3nuecKkre CBOMCTBA BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonsarue o
MeTo/ax MOo3HaHMs B XUMHH. YucThie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTeie u ciaoxHbIC BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckass ¢opmyna. BaneHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSSHCTBA cocTtaBa BemlecTB. OTHocHuTelbHAass aroMHas Macca. OTHOCHTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast J10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUU.

KomnuectBo BemectBa. Monbs. MossipHas macca. B3anmMocBsA3b KOJIMYECTBA, MACChl U
YHclia CTPYKTYPHBIX €IMHUIL BeecTBa. PacuéTel mo hopMyiiaM XUMHUYECKIX COCTUHEHUI.

®u3nyecKkue U XUMHUYECKHUE SIBJICHUSA. XUMHUYECKasi peakius U e€ MPU3HAKUA. 3aKOH
COXPAaHEHHUS MAacChl BEIIeCTB. XHWMHUYECKHE YypaBHeHUs. Kiiaccupukanus XUMHUYECKUX
peaknuil (CoeMHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHYECKOHN MOCY0M, MpaBUIaMy paboThl B 1abopatopuu v mpuéMaMu
oOpareHus ¢ 1abopaTopHBIM 000pyIOBaHNEM, H3yUYECHUE W OMUCAHUE (DU3UYECKUX CBOWCTB
00pa3IoB HEOPraHWUYECKUX BEIICCTB, HaOIIOIeHNEe (U3MYECKUX (TUTAaBJICHHE BOCKA, TasHUE
JIbJIa, PACTUPAHUE caxapa B CTYIKE, KATIEHUE W KOHICHCAIIUS BOJbI) U XUMUYECKUX (TOpEHHUE
CBEYH, NMPOKAJTUBAHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHUCJIOTOH) SIBICHHM,
HAOJIIOJICHUE W OINHCAaHWE IPU3HAKOB TPOTCKAHUS XUMHUYECKHX peakmuid (pasiioKeHue
caxapa, B3aMMOJICCTBHE CEPHON KHCIOTBHI C XJIOPHJIOM Oapus, pas3lIoKEHHUE THUIPOKCHIA
menu (Il) mpu HarpeBanuu, B3auMojieicTBUE XKele3a ¢ pactBopom cosu meau (1), uzydenue
CIIOCOOOB pa3/CIICHHs] CMECEH: C IIOMOINbI0 MarHuTa, (UIBTPOBAHUE, BBITAPHUBAHME,
TUCTHIUISIMS, XpoMarorpadusi, MPOBEACHHE OYHCTKH TOBAPSCHHOW COJIM, HAONIOJICHUE W
OMMCAaHUE PE3YJIbTATOB MPOBEJICHHUS OIbITA, UUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl,
CO3/1aHHE MOJIeIeN MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech ra3zoB. CocraB Bo3ayxa. Kuciopoa — aieMeHT U mpoCcToe BEIIECTBO.
Haxoxpaenune kuciaopona B mpupone, (pu3nMueckue U XUMHUYECKHE CBONCTBA (peakiuu
ropenus). Oxcuabl. [lpumenenue kucinopoga. CrmocoObl TMOMYYEHUsS KHCIOpPOJa B
naboparopun W TNpomblIUieHHOCTH. KpyroBopor kucnoposa B mnpupomge. O30H —
AJUTOTPOITHAS MOIUDUKAIUS KUCIIOPOIa.

TermnoBoit 3¢ deKkT XUMHUECKON peakiuu, TePMOXMMHYECKHE ypaBHEHUS, JK30- U
SHJOTEPMUUYECKHE peaKIuu. TOITMBO: yroib W METaH. 3arps3HEHUE BO31yXa, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pylUIeHHe 030HOBOTO CIIOS.

Bomopon — snement u mpocroe BemiecTBo. HaxoxaeHue Bogopoia B TPHUPOJE,
(bu3nuecKre U XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHusi. KucioTsl u comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

@dusnyeckue cBoMcTBa Boabl. Boma kak pacrBoputens. PactBopbl. HacelieHHbiE U
HEHACHIIICHHBIC PAacTBOPHI. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi J0Js1 BEIIECTBA B
pacTBope. XuMu4yeckre cBoMcTBa BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot BojbI B mpupojie. 3arps3HeHue TpupoaHbix Bog. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanms neoprannueckux coenuHeHunid. Oxcuanl. Knmaccupukaiums OKCHIOB:
coneoOpasywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) H  HECOIeoOpasyIolIue.
Homenkmarypa okcunoB. ®dusndeckne M XUMHUYECKHE CBOWCTBa OKCUAOB. llomydeHwme
OKCHJIOB.



OcHoBanus. Knaccudukanus OCHOBaHWIA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBanuii. du3nyeckue U XUMHUUYECKHE CBOKCTBA OCHOBaHUU. [lomyuenue
OCHOBaHUM.

Kucnorel. Knaccudpukauus kucnor. Homenxnarypa xkucior. Dusmnueckue u
XMMHYECKHE cBoMcTBa KHUCIOT. Psn aktuBHOcTH MetaiuioB H. H. bekeropa. Ilomyuenue
KHCJIOT.

Comu. Homenknarypa cosieil. @u3znueckue U XuMHIecKue cBoiicTBa coieid. [lonyuenue
COJIEH.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNPEACIICHUE COAEPKAHUA KHUCIOPOJAa B BO3AYyXE, IMOJy4YECHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB KHUCIIOpOAa, HAOIIOeHHE B3aUMOCICTBHS
BEILIECTB C KHUCJIOPOJIOM M YCJIOBHUSI BOZHHUKHOBEHHUSI U MpEKpalleHus ropeHus (moskapa),
O3HaKOMJIEHHE C O0pa3llaMH OKCHUJOB M OINHCAHHE WX CBOWCTB, MOJy4YeHHUE, cOOMpaHUeE,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJOpoja (TOpPEHHE), B3aUMOCHCTBHE BOJOPOJA C
okcugoMm Meau (1) (Bo3MOKHO MCIOJIB30BAaHUE BHACOMATEpUAIOB), HaOMIOIeHHE 00pa3IoB
BEILIECTB KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM pPacTBOPEHHUS BEIIECTB C
Pa3IMyHON pacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM 10Jei
pacTBOPEHHOTO BEIECTBA, B3aUMOJICUCTBHE BOABI C METaUIaMH (HAaTpPHEM U KaJbI[UEM)
(BO3MOXKHO HCMOJIB30BAaHUE BUICOMATEPHUATIOB), HCCIeIOBaHUE 00pa3lOB HEOPraHUUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHIUE U3MEHEHHSI OKPACKH UHIMKATOPOB B pacTBOpax
KHCIIOT U Ilenoded, m3yueHue B3aummojeiictBus okcuna meau (lI) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUlaMH, pEeaklHil HeHTpalu3aluu, MOJIyYeHHE HEPACTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOIO MeTajyla JpyrdM M3 pacTBOpa COJH, pEILICHUE
AKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BakHeime Kiacchl HEOPraHMUEeCKUX COSIUHEHU.

Iepuonuyeckuii 3axon u Ilepuonnyeckasi cucrema xumuieckux iemenTon /1. U.
MenpneneeBa. Crtpoenue aTOMOB. XumMnueckas CBSI3b. OxucauTenabHO-
BOCCTAHOBHMTEJIbHbIC PEaAKIIUN

[TepBbie MOMBITKM KIAaCCU(UKAIMU XHUMHYECKUX DJIeMEHTOB. [loHsiTHE O rpymnmax
CXOIHBIX DJIEMEHTOB (IENIOYHBIE W MIEIOYHO3EMEIbHbIE METaJIbl, TajJOreHbl, WHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yoT aM(OTepHbIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrema XxuMuueckux diemeHToB /[, .
MenpeneeBa. Koporkonepuoanast u jumHHonepuonaHas ¢opMmel Ilepuoanueckoil cuctemsl
xumuyeckux daeMeHToB Jl. M. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKU CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX szaep. HM3otombl. OnekTponbl. CTpoeHue
NMEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XHUMHUYECKHUX 3JeMeHTOB llepuoanueckoit
cuctemsl J[. 1. MenneneeBa. XapakTepucTuka XMMHUYECKOTO JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHUs  paJuyca  aTOMOB  XUMHUYECKHUX  DIJIEMEHTOB,
METaJUTMYECKUX U HEMETAIUTMYECKHUX CBOMCTB IO TPYIIIIaM | IepUOIaM.

3nauenune Ilepumonuueckoro 3akoHa u Ilepuonuueckold CHCTEMBl XHUMHUYECKHX
3JIEMEHTOB JUJIs Pa3BUTHS HayKu U npakTuku. /. V1. MenneneeB — yd€HbIN U IpaXk1aHNH.

Xumuueckass  cBsi3b.  KoBaneHTHass  (moisipHass W HEMOJSpPHAsl)  CBSI3b.
DNEeKTPOOTPHUIIATETLHOCTh XUMHYECKUX 2JIEMEHTOB. MloHHAs CBS3b.

Crenenbp oxucienus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoieccsl
OKHWCJICHUS U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



U3y4eHHE 00pa3I0B BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOACHCTBUE THIPOKCHIA
LIMHKA C paCTBOPaMH KHCJIOT U IIEJI0YEH, TPOBEIECHUE OIBITOB, HIUIFOCTPUPYIOLINX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHHE, PEAKLIUHU PA3JI0KEHUS, COCUHEHMUS).

Meostcnpeomemmnvwie ceasu

Peanuzanusi MEXNpeAMETHBIX CBA3€H INpuM M3ydyeHMM XMUMHM B 8 Kiacce
OCYLLECTBIISICTCS Yepe3 UCHOJIb30BAHNUE KaK OOLIMX €CTECTBEHHO--HAYUYHBIX MOHATUH, TaK U
MOHATUM, SIBJISIOIIMXCS CUCTEMHBIMHU JJII OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O
LUKJIA.

OOue ecTeCTBEHHO--HAYYHBIC MOHATHSA: HAaydyHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHauu3, CHHTE3, KiIaccu(UKauus, MEpUOJUYHOCTb,  HAOIIOJEHUE, OIKCIEPUMEHT,
MOZICJIINPOBAaHUE, U3BMEPEHHUE, MOECIIb, SIBJIICHHE.

@dusuka: Marepus, aTroM, 3JIEKTPOH, INPOTOH, HEWUTPOH, WOH, HYKIWZ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJICKYJa, 3JEKTPUYECKUN 3apsis, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (pU3MUECKUe BEIMUUHBI, EAUHULIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE3751, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOIIa€MbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKuust

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuyeckux saemeHToB [ M.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPDHOCTHM B H3MEHEHHUU CBOMCTB XMMHMUYECKHX
AJIEMEHTOB MEPBbIX TPEX NEPUOAOB, Kajlus, KaJbLUi U UX COCIUHEHUH B COOTBETCTBUU C
II0JIOKEHUEM JIEMEHTOB B [lepnonnyeckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMHUYECKOM CBA3M. THIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEHIETKH U BUAA XMMHYECKON
CBSI3H.

Knaccu¢ukainus 1 HOMEHKIATypa HEOPraHMYEeCKHX BELIECTB. XMMHUECKUE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3INYHbIM KJIaccaM HEOPraHUYECKUX COEIMHEHUM, TeHeTu4YecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Knaccudpukanys XuMHUYECKMX peakluid 10 pa3iUyHbIM MpU3HaKaMm (MO0 YHCIy U
COCTaBy YYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TEIIOBOMY 3(PQEKTy, MO0 H3MEHEHUIO
CTETEeHEW OKUCIEHNSI XUMHUUECKHUX AJIEMEHTOB, 110 0OPaTUMOCTH, M0 YYaCTHIO KaTalu3aTopa).
OK30- U DHIIOTEPMUYECKUE PEAKLIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTre o ckopocTu XuMu4eckoi peakuuu. [lonsTue 006 06paTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusax. [ToHsTHE O TOMOreHHBIX M TE€TEpPOreHHbIX peakuusax. I[loHsarue o
karanu3e. IloHsTe O XumMudyeckoM paBHOBecHMH. DaKTOphl, BIUAIOLIME HA CKOPOCTh
XUMHUYECKOHN PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, JIEKTPOHHBIM OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peaxkuuu. Cocrasnenue yYpaBHEHUN OKHUCJIUTEIBHO--
BOCCTAaHOBUTEJIbHBIX PEAKILUMi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 2IEKTPONMTUYECKOM AUCCOLMALMHU. OJIEKTPOIUTHI M HEDJIEKTPOJUTHI.
Karvonsl, annonbsl. MexaHu3M IHMCCOLMALIMN BEUIECTB C Pa3IMYHbIMH BUJIAMU XUMHUYECKON
cBs3u. Crenens nucconuanuu. CUiibHbIE U ca0ble SIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. YcinoBHs NPOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE
U COKpAIIEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KHMCIOT, OCHOBaHMM M cOJIEll B
CBETE IMpEeACTaBICHUI 00 AJIeKTpoIuTHYEeCKO aucconuanuu. KadecTBeHHbIE peakuuy Ha
nousl. [IoHaTHe o runponuse coneil.

Xumuueckuii IKCnepumMeHm:



O3HAKOMJICHHE C MOJEISIMH KPHUCTATMUECKUX PEIIETOK HEOPTaHMYECKUX BEIECTB —
METa/UIOB M HeMeTaioB (rpadura W amMasa), CIOXKHBIX BEIIECTB (XJOpUIA HATPHUSA),
HCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PEaKIUU OT BO3JCHCTBHUS PA3IUUHBIX
(GakTOpOB,  HCCIIEOBAHUE  DJIEKTPONPOBOAHOCTH  PacTBOPOB  BELIECTB, IIpolecca
JMCCOIMALIMKN KHCTIOT, LIeNIoueil u cosiel (BO3MOKHO HCIOJb30BaHHUE BUICO MATEPHAIIOB),
IIPOBE/ICEHUE OIBITOB, MJUIIOCTPUPYIOLINX MPU3HAKK MPOTEKAHUS PEeaKLUi MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BBIACIECHHE ra3a, 00pa3oBaHUE BOJbI), OMBITOB, MIUTIOCTPHPYIOLIMX
IIPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUi (FOpeHue, peaklUHu pas3sIoKeHUs,
COCAMHEHUS), paclO3HABaHHE HEOPraHWYECKHX BEIIECTB C IIOMOIIBI0 KAadyeCTBEHHBIX
peakIMii Ha HOHBI, pelLICHHE HKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTHHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne U (u3nyecKre CBOHCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHUYECKHE CBOMCTBAa Ha IpuUMepe Xjopa (B3aUMOEHCTBUE ¢ MeTalllaMH, HeMeTallJlaMH,
mienodyamu). Xiaopoojopoa. ConsiHas KHUCIIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBue xiopa M XJIOPOBOAOPOJA Ha OpraHU3M uesloBeka. Baxuelime
XJIOPU/IBI ¥ UX HAXOKICHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHbIe CTereHu oKucieHus. CTpoeHne U PU3NIECKrue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKALIUKN KHCIOPOa U cepbl. XMMHUYECKUE CBOICTBA
cepel. CepoBosiopof, cTpoeHHe, GU3NIECKUEe M XUMHUYECKHe CBOicTBAa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMCI0Ta, (pU3HuecKue 1 XMMUYECKHE CBOMCTBA
(oOmme kak TpeACTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKUE PEeaKIlHH,
JeKallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJydyeHHUsl CepHOW KucioThl. [IpuMeHeHue
cepHOl KHUCIOTBI. CONIM CEpPHOM KHCIOTH, KAayeCTBEHHAs peakmHus Ha Cyiab(ar-hoH.
Haxoxaenue cepbl U €€ coelMHEHUH B MpUpoje. XUMUYECKOe 3arps3HEHUE OKpysKarolien
Cpenbl COCTUHEHHSMHU Cepbl (KUCIIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa M BOJIOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OOmas xapaktepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCICHHs. A30T, pacnpocTpaHeHHe B Npupoae, (Qpu3MUecKue u
XUMHUeckue cBoicTBa. KpyroBopor aszora B mpupoae. AMMMAK, €ro (U3NYECKue U
XMMHUYECKHE CBOWCTBa, MOJydeHHe M npuMeHeHue. Conu aMMOHMS, MX (QHU3UYECKUue U
XUMHAYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHAs peakius Ha MOHBI aMMOHUS. A30THas
KHCJIO0Ta, €€ MojyyeHue, (pu3ndeckrue U XMMHUYECKHe CBOMCTBA (0OIIMe KaK MpeicTaBUTEIs
KJlacca KUCIOT | crienupudeckne). Mcmonp30Banne HUTPATOB U COJIeld aMMOHHUSI B Ka4eCTBE
MUHEpAIbHBIX y10OpeHHH. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolleil cpelbl coelnHEeHUSIMU
a3oTa (KUCIIOTHBIE [JOKIHM, 3arpsA3HEHHE BO3AyXa, IOYBbl U BOJOEMOB). Docdop,
aJIoTponHble Moaupukamun Qocdopa, ¢uznyeckue U XuUMHUecKue cBoiictBa. Oxcun
dochopa (V) u dochopnHas kuciaora, GU3NYECKHE W XUMHUUYECKHUE CBOMCTBA, MOJyYCHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

Oobmas xapaktepuctuka 3y1eMeHToB |VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble  CTENEHH  OKUCJIEHHUs.  YTIepoja,  auIOTPONHble  MOJIU(UKAIMIH,
pacrpocTpaHeHHe B TpuUpoje, (QHU3MUeCKHe MW XHMHUYECKHE CBOMCTBA. AICOpPOIHS.
Kpyrosopor yriepona B mpupoje. OKcuibl yrieponaa, MX (QHU3MUECKHE M XUMHUYECKHE
CBOWCTBA, JEWCTBHE HA XMBBIC OPraHW3MBI, IMOJYYCHHE W TMPHMEHEHHE. JKOJIOTHYECKHE
npobnemMbl, CBA3aHHbIE ¢ OkcuaoM yriepoxaa (IV), rumoresa rino6aabHOrO MOTEIUICHHS
KJIUMaTa, TapHUKOBBIA 3 dexT. YrompHas kuciaora u €€ coid, WX (U3HYECKHE W
XMMHYECKHE CBOICTBa, MOJydeHHE M IpuMeHeHue. KadecTBeHHas peakius Ha kapOoHart-
noHbI. Vcmonmp3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH H CEIHCKOM
XO35HCTBE.



[TepBoHayasbHbBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHIX yriiepo/ia
(MeraH, STaH, JTWUJICH, alleTUJIEH, JTAHOJ, TJIMLEPUH, YKCycHas kucinorta). [Ipuponnbie
WCTOYHUKH YTIIEBOAOPOJOB (yroib, MPUPOAHBINA ra3, He(TH), MPOAYKTHl HX MEPEpPabOTKH
(6eH3WH), WX POJb B OBITY M NIPOMBINUICHHOCTH. [IOHSITHE O OMOJOTMYECKH Ba)KHBIX
BEIIECTBAaX: JKHUpaX, OeJKax, yriaeBoJaXx — M UX POJIM B KM3HHM 4YeJoBeKa. MarepuaibHOE
€MHCTBO OPraHUYECKUX U HEOPTAHMYECKUX COCUHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJyY€HHE U NpPHUMEHEHHE.
Coenunenus kpemHus B mnpupone. OOmmue mpencrtaBiaeHuss o6 okcuuae kpemuus (1V) u
KpeMHHEBOM kucioTe. CWIMKAThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiimume ctpouTenbHble MaTepuasbl: KepaMUKa, CTEKIIO, IEMEHT, OETOH, YKeJIe300€TOH.
[TpoGnembl 6€30MacCHOTO MCHOIB30BAaHUS CTPOUTEIBHBIX MAaTEpPHAOB B IOBCEIHEBHOMN
KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpa3l0OB HEOPTraHMYECKHUX BEIECTB, CBONCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYeCTBEHHBIX PEAKIMA Ha XJIOPUA-HOHBI W HAONIOJACHHE NPHU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaXKarole (U3NYeCKue U XUMHUYECKHE CBOICTBA TaloOTEHOB M UX
COCIMHEHHUI (BO3MOKHO HCIIOIb30BAHHE BUJIEOMATEPHUATIOB), O3HAKOMJICHHE C OOpa3laMu
XJIOPUIOB (TAJIOT€HUIOB), 03HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO
WCIIOIB30BaHUE BHJICOMATEPHAIOB), HAOJIOJCHHE IMpollecca OOYIIMBaHUS caxapa Ioj
NEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YyUYEHHE XHMMHYECKUX CBOWCTB
pa30aBIeHHON CEPHOW KHCIIOTHI, MPOBEACHUE KAadeCTBEHHOW peakiuu Ha CyiIb(aT-HoH U
HaOIo/IeHne MpHu3HaKa e€ MPOTEeKaHHsI, O3HAKOMIICHHE C (PM3MUECKUMU CBOMCTBAMHU a30Ta,
dochopa M WX coeAMHECHUU (BO3MOXHO WCIIONB30BAHUE BUICOMATEPHAIIOB), OOpa3IamMu
a30THBIX U (OCPOPHBIX ynOOpeHUil, ToTydeHHe, coOupaHue, paclio3HaBaHUE U HU3YYCHHE
CBOWMCTB aMMHaKa, MPOBEJCHIE KAYeCTBCHHBIX pEakluii Ha MOH aMMOHHS u Gocdar-noH u
M3y4€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MeIbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), H3YYCHHE MOJEINIeH
KPUCTAINIMYECKUX PEIETOK anmasza, rpaduta, (QynnepeHa, O3HAKOMIIEHHE C MPOIECCOM
a7IcopOITMU PaCTBOPEHHBIX BEIIIECTB AKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTHBOTA3a,
noJiyueHue, COOupaHue, paclio3HaBaHue U U3yUYeHHe CBOICTB YIIIEKHCIIOTO Ta3a, MPOBeIeHUE
KAueCTBEHHBIX pEaKIUid Ha KapOOHAT ¥ CHJIMKAT-UOHBI W M3YYCHHE TMPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHHUE
AKCIIEPUMEHTAIIbHBIX 337124 10 TeMe «BakHele HeMeTallIbl U UX COSTMHECHHS.

MeTtaJuibl M UX COeIMHEHUS

OO6mrast xapakTEepUCTHKAa XWMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
nonoxxenus B llepuomnueckon cucreme xumuueckux snemeHToB [[. 1. Meunneneesa u
ctpoeHuss aroMoB. CrTpoeHHe MeTawioB. MeTaminueckas CBsi3b M METaJTUYecKas
KpUCTAJUITMYECKasl PeIETKAa. DIEKTPOXUMUUYECKHUN sl HApsDKEHUH MeTauioB. Ouznueckue
U XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crocoOsl moydeHusi meramwioB. [lonsarue o
KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb, YyTyH,
TIOpaIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounsle MeTamIbl: MoJ0keHUE B [leprnoinueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpOEHHME HMX aTOMOB, HaXOXJIE€HHE B mpuponae. Duznyeckue u
XUMHYECKHE CBOMCTBa (Ha mpuMmepe HaTpus U Kamus). OKCUABI U TUIPOKCHUIIBI HATPUS U
kanust. [I[puMeHenne mea0uHbIX METAJIOB U UX COCTMHECHHM.

[[lenoyHo3eMenbHbIE METAJUIBI MAarHuid M KaJbLUK: moJiokeHue B llepuoamyeckoi
cuctemMe xuMHuueckux sieMmeHToB [[. M. MeHneneeBa, cTpoeHHe MX aTOMOB, HAXOXKJICHUE B
npupoje. PuznueckMe M XMUMHYECKHE CBOMCTBA MarHus M Kaiblud. Baxxeilmue
COCIMHEHUS KalblUs (OKCHA, THUAPOKCHA, coiu). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpaHEHHS.



AmoMuHuii: nonoxenue B Ileproguueckoil cucreMe XMMHUYECKHX 3yieMeHToB [[. .
MenzeneeBa, CTpo€HHE aToMa, HaXxOXKJIeHue B mpupoje. Puznueckue M XUMUYECKUE
CBOWCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUS.

Kenezo: nmonoxenue B Ilepumonuueckoin cucreme xumuueckux snemeHtoB JI. .
MenneneeBa, CTpOe€HHE aroMma, HaxoXieHue B mpupoje. Duznyeckrue U XUMHUUYECKHE
cBoiicTBa sxene3a. Okcuapl, ruapokcuansl U comu xkenesa (I1) u xenesa (lll), ux cocras,
CBOICTBA U IMOJIYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0pa3laMi METaUIOB U CIUIABOB, WX (U3NYCCKUMHU CBOWMCTBAMHU,
U3Y4YEeHUE PE3yJbTaTOB KOPPO3UU METALUIOB (BO3MOXHO MCIOJB30BaHUE BUIEOMATEPUATIOB),
0coOEHHOCTE B3aUMOJCHCTBUSA OKCHIA KajblMig H HATpUsl C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOABI, Ipoliecca
TOpeHHus >Kejie3a B KUCIOpOoJ€e (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPUATIOB), TPU3HAKOB
MPOTEKAHUS KaYeCTBEHHBIX peaKlWi Ha MOHBI: MarHUs, KaJbIlHs, aIFOMUHUS, [IMHKA, JKeJe3a
(1) u xene3a (I11), menu (1), HaOnrOIEHHME W ONMMCAHUE MPOIECCOB OKPAIIUBAHUS TJIAMEHH
MOHAMHM HaTpus, Kadusd M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
uccienoBanre aM(pOTEPHBIX CBOMCTB THIPOKCH 1A TFOMUHIS M THAPOKCUIA INHKA, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3aa4 10 TeMe «BakHel1re MeTaibl U UX COSAMHEHUS.

XuMHus H OKpy:KaloLas cpeaa

BemectBa u MmaTepuansl B MOBCEAHEBHOW JKM3HU 4eloBeKa. beszomacHoe
WCIIOJIb30BaHNE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBasi TOMOIIb MPU XUMHUECKUX
0KOTax M OTPaBICHUSX.

XUMHUYECKOE  3arpsi3HEHHE  OKpyXKawomied cpeasl  (mpenenpHas — JAOMYCTUMAs
KOHIIeHTpanus BeuiecTs, nanee — [1/1K). Pons xumuu B penieHuu 3K0I0rHYecKUX MpoodieM.

Xumuueckuii IKcnepumenm:

U3ydueHue o0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB, IOJIMMEpHbBIE
MaTepuabl).

Mesicnpeomemmunie céasu

Peanmuzamust  MexXmnpeaMETHBIX CBsI3ed TMpU  U3YYEeHUHM XUMUM B 9  Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUHN, SBJSIOMIUXCS CUCTEMHBIMH ISl OTACNIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
UK.

OO6mme ecTecTBEHHO-HAYYHBIC TMOHATUS: HAY4YHBIM (hakT, THUIOTE3a, 3aKOH, TEOpHf,
aHalM3, CHHTE3, KiIacCU(HKaIus, MepPHUOJUYHOCTh, HAONIIOJIEHUE, JKCIEPUMEHT,
MOJICIUPOBAaHUE, W3MEpPEHUEe, MOJENb, SBICHHUE, TMApPHUKOBBIM A()PEKT, TEXHOIOTHS,
Marepuabl.

dusnka: Marepusi, aToM, 5SJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIbI,
PaaMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, TPOBOJHUKH, MOIYIPOBOJIHUKH,
TUDJICKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBa, T'a3,
pacTBOp, PacTBOPUMOCTH, KPUCTAJUIMYECKas PEHIETKa, CIUIaBbl, (U3NYECKUE BEIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3161, COMHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHBIE YIOOPEHUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE TMOPOJBI, IOJE3HBIC
HCKOITaeMblI€, TOTUIUBO, BOJHBIE PECYPCHI.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUSI MPOrPAaMMbl OCHOBHOTO O0IEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJ¢ OOYy4YeHHs] XHMHH B €IUHCTBE Yy4YeOHOH U BOCIUTATEILHON
JCSITEIBHOCTH B COOTBETCTBUH C TPAIMIIMOHHBIMH POCCUHCKHMHU COLUOKYJIBTYPHBIMH H
JyXOBHO-HPAaBCTBEHHBIMHU [[CHHOCTSIMH, MPHUHATHIMA B OOIIECTBE MpaBHJIAMH U HOPMAaMHU
MOBEJICHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMS, CAMOPA3BHTHSA M COLMAIH3AIMU
o0yJaronmxcs.

JIMYHOCTHBIE PE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIIMI M PACIIMPEHUE OMbITA ISSITEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U
HAYYHOMY HACIIC/IMIO, TIOHMMAHHS 3HAYCHUS XUMHUYCCKOW HAYKH B XKH3HH COBPEMEHHOTO
o0I11ecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(OPMAIUEH O MePEAOBIX IOCTHKEHHIX U
OTKPBITHSAX MHPOBOM M OT€YECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro BOCIIUTAHUS:

MPEJCTABICHHUS O COLMAIBHBIX HOPMAax M NPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, =~ KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIICCTBEHHO  IOJIE3HOM,
y4eOHO-HMCCIIeI0BATEIbCKON, TBOPUECKOW M JPYTHX BHUAAX JACATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATEIBHOCTH MPHU BBIMOJHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBINOJHCHHH XUMHYCCKHX OKCIIEPUMEHTOB, CO3JaHUHM Y4YeOHBIX IPOCKTOB,
CTpEeMJICHUS K B3aUMOIOHMMAHHMIO M B3aUMOIIOMOIIM B MPOIECCe OTOH y4eOHO
JeSITeJIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHHE M IOCTYIIKH CBOMX TOBApHIICH C
MO3HIIUKM HPABCTBEHHBIX M MTPABOBBIX HOPM C y4ETOM OCO3HAHUS MMOCIICICTBUI MOCTYITKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKHE TPEIACTABICHUS O BEIIECTBE H XHUMHYECKOW PEaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOIINE OCHOBY JIJIS
MOHUMaHMsI CYIIHOCTH HAyYHOH KapTUHBI MHpa, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS TPHUPOJIbI, B3aHMMOCBS3SIX YeJOBEKa C MPUPOJHON Cpemoi, o
POJIM XMMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

M03HABATEIbHBIC MOTHBBI, HANPABJICHHbIC HA TOJYYEHHE HOBBIX 3HAHHMU MO XMMHHU,
HEOOXOJUMBIC i OOBSICHEHUs HAOJIOAaeMBIX TPOIIECCOB U SIBJICHHM, MO3HABATEIBHOM,
WHPOPMAIIMOHHON M YHMTATEILCKOW KYJIBTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEILHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOW JUTEPATYPOH, JOCTYMHBIMH TEXHHUUCCKUMHU
cpeacTBaMu HH(DOPMAITHOHHBIX TEXHOJIOTHH;

UHTEepeC K O0YYCHHIO U MO3HAHHUIO, JIF0003HATEIILHOCTh, TOTOBHOCTh U CITOCOOHOCTB K
caMo00pa30BaHHI0, MPOCKTHOH M HCCIACIOBATEIbCKON JIEATCILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHSI OOYYEHUS B TAJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >HM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0pOBBIA 00pa3 KM3HH, OCO3HAHUE IOCICACTBUN W HEMPHUATHE BPEIHBIX
MpUBBIUEK (YIMOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI), HEOOXOAUMOCTH COOJIIOICHHS
paBU OE30MaCHOCTH MPH OOpAIEHHH ¢ XMMHUYECKUMH BEIIECTBAMU B OBITY W peabHOU
KU3HH,

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K MPAKTHUECKOMY H3YUEHHIO Tpodeccuid W Tpyda pa3IudHOro poja,
YBaKEHUE K TPYAy W pe3yibTaTaM TPYAOBOM JIEATCILHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHHS TIPEJAMETHBIX 3HAHUM TI0 XUMHH, OCO3HAHHBIA BBIOOD HWHIUBUAYyATIbLHOU
TPAaeKTOPUH MPOIOJIKEHUS 00pPa30BaHUs C YIETOM JTHYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX HMHTEPECOB M MOTpPeOHOCTEH, ycnemHod MnpodecCHoHaIbHOM



NESITEeIbHOCTH M Pa3BUTUS HEOOXOAWMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
po¢ecCHOHAIILHOM Cpejie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKU 11eJIecO00pa3HOe OTHOLIEHHE K MPHpOJie KAaK HMCTOYHMKY >KM3HM Ha
3emJie, OCHOBE €€ CYIIeCTBOBaHMS, IOHMMAaHNE IEHHOCTH 3JJ0POBOTO U Oe30macHOro obpasa
KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXUYECKOMY
3JI0POBBIO, OCO3HAHHUE IEHHOCTH COOIIOICHUS MPaBMII O€30MIaCHOTO IMOBEACHUS IPU paboTe ¢
BELIECTBAMM, 4 TAKXKE B CUTyaLUAX, YTPOXKAIOIIMUX 3J0POBBIO U KU3HHU JIIOICH;

CIOCOOHOCTH HPUMEHSTH 3HAHHS, MOJIydaeMble MPU M3YYCHUU XUMHH, I PEIICHUS
3a/a4, CBS3aHHBIX C OKPYKAKOWIEH NPUPOJHOM CpENOM, I MOBBILICHUS YpPOBHS
HKOJIOTUYECKON KYIBTYpBHI, OCO3HAHHS TJI00AIILHOTO XapaKTepa 3KOJOTMYECKHX MPOoOJIeM U
IIyTed UX PELIEHUs MOCPEICTBOM METOJOB XHUMHUH, JKOJIOIMYECKOrO MBINUICHUS, YMEHUS
PYKOBOJACTBOBAThLCS UM B II03HABATEIIbHOW, KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MertanpeaMETHBIX PE3yJbTAaTOB BBIAEIAIOT 3HAYMMBbIE 711 GOPMHUPOBAHUS
MHUPOBO33pEHUS O0ILeHAYYHbIE TOHATUS (3aKOH, TEOpUs, IPUHIIMIL, THIIOTE3a, (AKT, cucTeMa,
MIPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCd B €CTECTBEHHO-HAyYHBIX
y4eOHBIX IpeaMeTax M IO03BOJIAIOT HAa OCHOBE 3HAHMN M3 3THX HpPeIMETOB (OPMHPOBATH
IIpE/ICTAaBICHHE O LIEIOCTHON HAyYHOM KapTHUHE MHUPA, U YHUBEPCAJIbHbIE YUEOHbIE JEHCTBUS
(mo3HaBaTenbHBbIE, KOMMYHHUKATHBHbBIC,  DErYJISATUBHBIE), KOTOpbIE  00ECHEYUBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHHIO M OCYIIECTBIICHUIO
y4eOHOI IesATETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicreus:

YMEHHUsI WCIOJB30BaTh IPUEMBI JIOTMYECKOTO MBIIUICHHUS IPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICT XHMHYECKHUX TOHATHH (BBIACNATh HUX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JPYIMMHM TOHATUSMHU), HCHOJIb30BaTh MOHATUSA JUIS
OOBSICHEHUSI OT/AEIbHBIX (DAKTOB U SBJICHUH, BBHIOMpATb OCHOBAaHUS U KPUTEPUH IS
KJIaCCU(UKALMN XMMHUYECKUX BEIIECTB U XMMMUYECKUX PEaKLMH, yCTaHABIMBaTh MPUYMHHO-
CIIEZICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Yy4YEHMs, CTPOMUThH JIOTHYECKHE DPACCYXACHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, IO aHAJIOTHH), A€JaTh BBIBOJbI U 3aKIIIOUYEHHUS;

yMEHHUE NPUMEHATH B MPOLIecce MO3HAHMS MOHATHUS (TIPeIMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENIN, UCIOJB3YEMbIE B XUMHH, NMPEOOPa30BbIBATH HIMPOKO
IpPUMEHSIEMblE B XHMUM MOJICJIbHBIE TMPEJICTaBICHUS — XUMHMYECKMH 3HaK (CHMBOJI
JJIEMEHTa), XUMHYecKas (QopMmyia M ypaBHEHHE XHMHUYECKOM peaklMM — MpU pelIeHUu
y4eOHO-1T03HABaTEIbHBIX 33/1a4, C YYETOM 3THX MOJAEIbHBIX MPEACTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKU U3y4aeMbIX O0BEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKUX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYNHHO-CIIEJICTBEHHBIE CBA3H
Y IPOTUBOPEYHS B N3yYAEMBIX MPOLECCAX U SABICHUSIX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHE UCIOJIb30BaTh NOCTABICHHBIE BONIPOCH] B KAYECTBE MHCTPYMEHTA NO3HAHUSA, a
TaK)k€ B KauecTBE OCHOBBI ISl (OPMUPOBAHMS TUIIOTE3bI O MPOBEPKE MNPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpEeTeHUe OMbITa M0 TUIAHMPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YUYCHUYECKUX
9KCIIEPUMEHTOB, YMEHUE Ha0II0AaTh 32 XOJA0M MPOIecca, CaMOCTOSITENIbLHO MTPOTrHO3UPOBATh
€ro pe3ysbTaT, (OpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI MO pPE3yJIbTaTaM MPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIATh OTUET O MPOJIEeNIaHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpATh, AHAIU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALMIO PA3TUUHBIX
BUJIOB U (hOpM NPEICTaBICHHUS, TOTYYaeMYI0 M3 Pa3HbIX UCTOYHUKOB (HAyYHO-IIOMYJISIpHAS



JUTEepaTypa XUMHUYECKOTO COJCpXaHHWA, CIpaBOYHbIE IOcoOus, pecypchl HMHTepHera),
KPUTHYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPHUMEHSATh pa3JIMYHble METOABl W 3alpochl MNpU TOHCKe U oTOope
nHGOpMALlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIs BBIIOJIHEHUS Y4EOHBIX U
MO3HABATENBHBIX 337a4 ONpPEACNEHHOTO THIIA, MPHOOpETeHHWe ombiTa B 00JacTu
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYypOou
AKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIHLHO BBIOMpPATH
ONTUMANIbHYIO (pOopMy mpeacTaBieHUss MH(GOPMALMK U WIUIIOCTPUPOBATh PELIaeMble 3a/laun
HECJIO)KHBIMU CXEMaMH, IarpaMMaMu, IpyruMu popMaMu TpapuKu 1 UX KOMOWHAIHSIMU;

YMEHHUE UCIOJIb30BaTh U aHAIM3MPOBATH B Ipoliecce y4yeOHOM M uccien0BaTeabCKON
JESITeIbHOCTH HWH(POPMALMIO O BIUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO34KCTBA W
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEIBL.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elHCTBHUSA:

YMEHHUS 3a/laBaTh BOIPOCH (B XOA€ AMaiora W (WiIM) JAUCKYCCUH) IO CYLIECTBY
o0cyxnaeMoil TeMbl, (OPMYIHPOBATH CBOM NPEAJIOKEHHUS OTHOCHTEIBHO BBITIOJHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHMS IPEACTABIATh IOJIYYEHHbIE PE3YJIbTAaThl O3HABATEJILHON JEATEIBHOCTH B
YCTHBIX UM IIUCBMEHHBIX TEKCTax; JejaTb IPE3CHTALMI0 PE3YJIbTaTOB  BBIIOJHEHUS
XUMHYECKOTO JKCrepuMeHTa (71ab0opaTOpHOTO  OMBITA, JIAOOpPAaTOpPHOW  pPabOTHI IO
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOIO IPOCKTA);

YMEHHS Y4€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HaBATEIbHOU
U HUCCIIeIOBATENILCKOM JIEATENPHOCTH NPU PEIICHUHM BO3HUKAIOLIMX IMpPOOJeM Ha OCHOBE
yaéra OOIMX WHTEPECOB W COTJIACOBAHMS IMO3UIUN (0OCYXKIEHUs, OOMEH MHCHUSMH,
«MO3rOBBIE€ IITYPMBD», KOOPAMHALMS COBMECTHBIX IEHCTBH, ONpPENEICHUE KPUTEPUEB IO
OLICHKE KaueCTBa BBINOJIHEHHON pabOThI U IpYTUe).

PeryssiTuBHbBIC YHHBepCAJbHbIC y4eOHbIC 1eHCTBHA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENENsTh L€ JIeATeNbHOCTH,  IUIAHUPOBATb,
OCYILIECTBISATh, KOHTPOJUPOBATH M TP HEOOXOIMMOCTH KOPPEKTUPOBAaTh  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubosee >PQPEKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEIILHO COCTAaBJIATh WIH KOPPEKTHUPOBATh NPEJIOKECHHBIN
QITOPUTM JEHCTBUI IpPH BBHINOJHEHUM 3aJaHUM C y4€TOM IOJIyY€HUS HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOIO
pe3ynbTaTa 3asBICHHON 1€/, YMEHHME MCIONb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B YCIIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJAEpKaHMUS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHOM pabouell MporpaMMoOl, BBIACISIIOT: OCBOSHHBIE
o0yJaroIMMUCs Hay4YHbIE 3HAHUSA, YMEHHS M CHocoObl AeWcTBUM, cneuuduyeckue s
MpeIMETHON 00J1acTH «XUMUSA», BUIBI JEATEIBHOCTH MO MOJYyYEHHI0 HOBOT'O 3HAHHUSA, €ro
MHTEepHpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX M HOBBIX
CUTYaIUsX.

K xoHIly 00yueHus B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® pacKpblBaTb CMBICII OCHOBHBIX XMMHMUYECKHX IOHSATHH: aToM, MOJIEKyIa,

XUMHUYECKUH  DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECh
(omHOpOIHAsT M HEOJHOPOJHAs), BAaJEHTHOCTh, OTHOCUTENbHAas aTOMHas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
JI0JIS XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH, MOJSPHBIA 00bEM, OKCHJ, KHCIIOTa,
OCHOBAHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas
peakuus, KinaccuduKanys peakuil: peakiuu COeAMHEHUS, PeaKlUU Pa3IoKeHUs,



peaKkIMy 3aMeleHHs], peakiuu oOMeHa, 3K30- M JHJIOTEPMUYECKHE PEaKIuH,
TeroBo 3(pdeKT peaxknuu, AIpo aToOMa, IEKTPOHHBIA ClIOM aToma, aToMHas
opbutanb, paguyc aToMa, XHMHUYECKas CBs3b, TMOJIIPHAS M  HENOJSpHAs
KOBAJICHTHAs CBSI3b, HOHHAs CBS3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasl J0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIKsl) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUM U MPUMEHATH 3TU
IIOHSATHS IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHU;

UCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (POpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMIL;

OIIpENIeNIATh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTEIECHb
OKHCJICHHUs 3JIEMEHTOB B OMHApHBIX COECJUHEHUSX, NMPUHAUIEKHOCTh BEIIECTB K
OIpeNeIiEHHOMY KJIacCy COCOUMHEHUH 1o (opmysnaM, BHJ XUMHYECKOW CBSI3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpeiBaTh  cMmbicn  Ilepuonmueckoro  3akona J[. WM.  Mengeneesa:
JEMOHCTPUPOBATh NOHUMAaHNE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
3JIEMEHTOB OT MX MoyiokeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXpPaHEHUS
Macchl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOIO YYEHHMs, 3aKOHa
ABorajipo;

ONKCBHIBaTh W XapakTepu3oBaTh TabunuHyto (opmy Ilepuoguueckoil cucTembl
XMMUYECKHUX 3JIEMEHTOB: pa3inyaTh HMOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u
«moboynast noarpynna (b-rpynna)», manble W OOJbLIME MEPUONBI, COOTHOCUTH
o0o3HaueHus, KoTopble wuMeroTcs B Tabmauue «llepuoguueckas cucrema
xuMmuueckux sneMeHTtoB Jl. M. MeHueneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUECKUX 3JI€MEHTOB (COCTaB M 3aps] sjapa, oOliee 4Yucio
AJIEKTPOHOB U paclpeieseHUe UX 0 AIEKTPOHHBIM CIIOSIM);

KJaccu(uUUpoBaTh ~ XMMHMYECKHE  3JIEMEHTBl, HEOpPraHM4YecKhe  BelecTBa,
XUMHUYECKHE PEaKLUHU (110 YUCIIy U COCTABY YYacCTBYIOIIMX B PEAKLUU BEILECTB, 10
TerioBoMy 3¢ deKxTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKUE CBOMCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, IMOJATBEP)KJIas ONHCAHWE TNPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B PA3JIMYHBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYI0O U MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMeHTa MO (opMyse COEIUHEHHs, MAaCCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, NMPOBOJUTH PACYETHI MO YPABHEHUIO XMMHUYECKOHN
peakuuu;

IIPUMEHSTh OCHOBHBIE ONIEPALIUN MBICIUTEIBHON AESITEIBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHME, O0000IIEeHHe, CHCTEeMaTU3alUIo, KJIAacCU(UKALMIO,  BBISBICHUE
MIPUYMHHO--CJIEICTBEHHBIX CBA3€M — I U3Yy4EeHHUsS CBOWCTB BEIIECTB U
XUMUYECKUX DPEaKLUi, eCTeCTBEHHO-HAyYHbIE METOJbI MMO3HAHHUsS — HaOJro/eHue,
U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH );

ClleZIoBaTh IpaBHJaM TIIOJIb30BAaHUSI XUMHMUYECKOH TOCYIOH H Jab0opaTOpHBIM
o0opy/oBaHUEM, a TAaK)Ke MpaBHUiiaM OOpaIlleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSMHU 110 BBINOJIHEHUIO JIAOOPATOPHBIX XHWMHUYECKHUX OIBITOB TI0
MOTYYEHUI0O M COOMPAHHMIO Ta3000pa3HBIX BEMIECTB (BOJAOpPOAA W KHCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENECIEHHOW MAacCOBOW [JIOJIEM pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBAaTb U  IPOBOJUTh XHUMHUYECKHME DKCHEPUMEHTHI IO



pacrmo3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C TOMOIIBIO HHANKATOPOB (JJAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xoHIy 00y4eHus B 9 kiacce npeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX MOHITUM: XUMUYECKUHN IEMEHT, aTOM,
MOJIEKYJ1a, HOH, KaTHOH, AaHHMOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCICHMS, XHUMHUYECKas
peaKIysi, XMMHYECKasi CBS3b, TEIUIOBON 3 (EKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DIIEKTPOJUTHI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLUALINS,
peaKkiu MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, 00OpaTUMBbIEC U
HeoOpaTUMbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHCIUTEb,
BOCCTAHOBUTEINIb, OKHCJICHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKas CBsA3b (KOBaJEeHTHAs, HOHHAs, MeETaJUIMuecKas), KpUCTalindecKas
pelETKa, KOPpPO3Usi METAUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOM PpEAKLHH,
npeaenbHo gqonyctuMas konneHnTpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMUYECKUX MOHSITUHA U MPUMEHATH 3TU
TIOHSTHUSA MPU ONMMCAHUU BEIIECTB U X MPEBPAICHUH;

UCIOJIb30BaTh XHMUYECKYI) CHMBOJIHMKY Ui COCTaBIEHUS (OpMYN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUH;

ONpeAEATh BAJIEHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeMHEHHH 1o (hopMysaM, BUJ XUMHUYECKOH CBSI3U (KOBaJCHTHAs, HOHHAS,
METaJlJINYECKasl) B HEOPraHMYECKUX COECIUHEHUSX, 3apsj] MOHA IO XHUMHUYECKOMN
dbopMyIe, xapakTep cpelbl B BOJIHBIX pPAaCTBOPaX HEOPraHMUECKUX COCAWHEHUH,
THUI KPUCTAIUIMUECKOHN PElIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh  cMbicn  [lepuommueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAHME: ONMUCBHIBATH M XapaKTEpHU30BATh TAOIMUYHYIO
¢dopmy Ilepuonuueckoil cucTeMbl XHUMHYECKHX 3JEMEHTOB: pa3iuyaTh IMOHSTHUS
«rnaBHas noarpynna (A-rpynna)» u «mmobounas noarpynna (b-rpynmna)y», mansie u
OonblIMEe  TEepUOJbl, COOTHOCUTh O0O3HAu€HHs, KOTOpble HUMEITCI B
MEepUOANYECKON TabJIuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX SJIEMEHTOB (COCTaB M 3apsa] sjapa, oOliee YHCciIO 3JIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
WU3MEHEHHUU CBOMCTB IEMEHTOB M UX COEIMHEHUH B IIpe/enax MajbIX NEPUOAOB U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UUUpoOBaTh  XUMHUYECKHE  3JIEMEHThl, HEOpPraHMYecKHUe  BEIlEeCTBa,
XUMHUUYECKHE PEaKLUHU (110 YUCIy U COCTaBY YYAacTBYIOIIUX B PEaKLUU BELIECTB, IO
TeroBoMy dGh(dexTy, M0 HM3MEHEHHIO CTENEeHEH OKHUCICHHS XUMHUYECKHX
3JIEMEHTOB);

XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME W CIEeNU(PUICCKHEe XMUMHYECKHE CBOMCTBA
MPOCTBIX M CIOXHBIX  BEUIECTB, TMOATBEpXKJas ONUCaHHEe MpUMepaMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX PEaKIINA;
COCTaBJISATh YPAaBHEHMS JJIEKTPOJUTUYECKOW IUCCOLMAIMU KHUCIIOT, IIeJoued |
coJiell, OJTHBIE M COKpPAIEHHBIE YPaBHEHMsI PEaKI[Mil HOHHOTO OOMeHa, ypaBHEHUs
peakuuii, MOATBEPXKAAOIINX CYIIECTBOBAHHUE T'€HETUYECKOM CBA3M MEXAY
BEIIECTBAMH Pa3JIUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN OCPEACTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX peaKIuii;



IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BOBMOKHOCTHU
IIPOTEKAHUs XUMUYECKUX IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCHTEIBHYID MOJICKYJSIPHYIO W MOJISIPHYEO MAacChl BEIICCTB,
MacCOBYIO JIOJII0 XMMHYECKOTO JJIeMeHTa 1o (opMylie COCAMHEHUS, MacCCOBYIO
JIOJII0 BEUIECTBA B PACTBOpE, MPOBOJUTH PACUYETHI 110 YPABHEHHUIO XUMHUYECKOHN
peaKIuu;

COONIO/IaTh TpaBHJA IOJB30BAHUS XUMHYECKOH TIOCYyNOW U J1abOpaTOpPHBIM
o0opy/mOBaHUEM, a TaKXKe IMpaBWiIa OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBINOJHEHUIO JIA0OPATOPHBIX XHMMHUYECKHUX OIBITOB TI0
MOJTYYCHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (AMMHUAKa M YTIIEKHCIIOTO ra3a);
MPOBOJIUTh PEAKIWHW, TOJATBEPKIAIONINE KAUYECTBCHHBIH COCTaB Pa3JIMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAUI-, KapOoHAT-,
docdar-, cunmkar-, cynbdar-, THIPOKCUI-UOHBI, KATHOHBl AMMOHHUS W HOHBI
HU3YUYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIUME B BOJHBLIX pPacTBOpax HCOPraHUYCCKHUX
BEIIICCTB;

IMPHUMCHATH OCHOBHBIC OIICpaliin MBICIIUTEIbHOHN JACATCIIbPHOCTH — aHaJIu3 U CUHTE3,
CpaBHCHHC, O606HICHI/IC, CUCTCMATU3allMI0, BBIABJICHHUEC MPUYUHHO-CICACTBCHHBIX
CBsI3€H — JIISl U3Yy4YEHHSI CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIIHid, €CTECTBEHHO-
Hay4HbIC METOJbl TIO3HAHHMS — HAOJIOJCHHE, H3MEPEHHUE, MOJCIUPOBAHHUE,
AKCHEPUMEHT (pealibHbI U MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KonunuecTtBo uacoB DIEKTPOHHBIE
No Haumenosanue
(uncpossie)
n/ pa3aciioB M TCM Bcer Kontponbn IIpakTHueck
oOpa3oBarenbHbIE
Il [IPOTPaMMBI 0 bIe pabOoTHI ue paboThl
pecypcsl

Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS

XUMUS — BaKHas

00J1aCThb
bu6mmoreka [JOK

€CTECTBO3HAHUS U

1.1 N 5 2 https://m.edsoo.ru/7f418
MIPaKTUIECKOU 37¢
JEATEIbHOCTH —
yeaoBeKa
BemecTtBa u bu6nmoreka [JOK

1.2 XAMUYECKHE 15 1 https://m.edso00.ru/7f418
peaknuu 37¢c

Hroro mo pazneny 20

Pa3nea 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLEeCTB

2.1

Boznyx. bubnmnoreka [JOK
Kucnopog. 6 https://m.edsoo.ru/7f418
ITousitue 06 37c



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

OKCuaax

Bonopoa.llonsitu bubmuoreka [JOK

2.2 € 0 KHUCJI0Tax U 8 https://m.edsoo.ru/7f418
COJIIX 37c
Bopa. PactBopbl. bubnuoreka [JOK

2.3 ITousitue 06 5 https://m.edsoo.ru/7f418
OCHOBaHHUSIX 37c
OCHOBHEBIE
CIACCE] bu6mmoreka [JOK

2.4 11 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX 37
COETUHEHUN —

Wroro mo paszneny 30

Pa3znen 3. [lepuoanuecknii 3axkoH u [lepuognyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB

. K. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN

[Tepuoanueckuii
3aKOH H
Ilepuonuueckas
bu6mmoreka [IOK
g1 oreremd 7 https://m.edso0.ru/7f418
XUMHYECKUX 37¢
anemenToB . U. T
Mennene-eBa.
Crtpoenue atoma
XuMu4decKas
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f418
BOCCTaHOBHUTEIbH 37c
bI€ peaKInu
bu6mmoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmorexa [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBHIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

9 KJIACC

KommuecTBo yacos ONEKTPOHHBIE
Ne Haunmenopanmue
(umdposrie)
/ pa3aenoB U TEM Bcer  KontpoisibH [IpakTnueck
oOpasoBarenbHbIC
I IPOTrPaMMBI o bIe paboTHI ne paboThl
pecypchl
Pa3ned 1. BemecTBo U XuMH4YecKkne peakiun
[ToBTOpEHME M
TTyOJIeHUE
yHy . bu6nuoreka [IOK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pazzenoB Kypca 8
KJ1acca
OcHoBHbBIC
bubnnoreka IIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
v 636
peakuuit
DIEKTPONUTHYEC
Kast
O — bubnnoreka IIOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a
XUMUYECKHUE
636
peakuuu B
pacTBopax
Hroro no paszneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO6mas
XapaKTepUCTHKA
bu6nuoreka [IOK
XAMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
aneMmenToB VIIA-
636
TPYTIIIGL
I'amorensl
OO6mas
XapaKTEePUCTHKA
bu6nuoreka [IOK
XAMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a
aneMeHToB VIA- 636
rpynisl. Cepa u o
€€ CoOeIMHEeHUS
O6mmas
XapaKTepUCTHKA bubmuoreka [JOK
2.3 XUMHYECKUX 7 1 https://m.edsoo.ru/7f41a

anemeHToB VA-
rpynmnsl. A3oT,

636


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
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

2.4

dochop u ux
COEIUHEHUS
O61mas
XapaKTEepUCTHUKA
XUMHYECKHUX
aneMeHToB |V A-
IpyIIBL. YTIepos
U KPEMHUU U UX
COCIUHECHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

25

3.1

3.2

Hroro no pasneny

OO61ue cBoiicTBa
METAJIIOB

Baxueitinue
MeTaJUIbl U UX
COCTMHEHUSI

16

20

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

Pasznen 4. Xumus u okpyxaomasi cpeaa

BemecTtBa n

bubnnoreka IIOK

4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a
’KM3HHU YeJIOBEKa 636
Wroro mo pazneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOB I10
[TPOI'PAMME

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC

Ne

n/ Tema ypoka
n

IIpenmer xumumn.
Ponp xumMuu B JKU3HU

KomnuuectBo yacos

Bce

Kontponen  IlIpaktnuec

ble paboThl =~ KHe paboThI

ONEKTPOHHBIE
¢ poBkIe
oOpasoBarenbHbIC
pecypch

but6mmoreka [IOK
https://m.edsoo.ru/ff0d



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

yeJioBeKka. lTeia u
BEIIECTBA

ITouarue o meTonax

210c

bu6nmoreka [IOK

2 https://m.edsoo.ru/ff0d
MMO3HAHMS B XUMHH 227e
[IpakTnueckas
paborta Ne 1
«[IpaBuna paboThl B bubnmoreka [JOK
3 71a00paTOPUH U https://m.edsoo.ru/ff0d
IpHEMBI 0OpaIEHUS 23dc
¢ JIabopaTOPHBIM
000pyTI0BaHUEM
YucTele BEleCcTBa U bubnnoreka IIOK
4 cMecu. CrocoObl https://m.edsoo.ru/ff0d
pas3aeneHus cmecen 26ca
[IpakTuueckas
pabota Ne 2
«Paznenenue cmecei bubmmorexa [IOK
5 (12 piMepe https://m.edsoo.ru/ff0d
. 28c8
OYHCTKHU MTOBAPEHHOM
COJIN)»
bubmuorexa [JOK
6 ATOMBI 1 MOJIEKYJTBI https://m.edsoo.ru/ff0d
2a6¢
XUMHUYECKHE
2JIEMEHTBI. 3HAKU bubmmoteka [IOK
7 (CHMBOJIBI) https://m.edsoo.ru/ff0d
XUMHYECKHUX 2be8
2JIEMEHTOB
[IpocTsle u cnoXKHbBIE bubmorexa LOK
8 BeleCTBa https://m.edsoo.ru/ff0d
2a6c¢
ATOMHO- bu6nuoreka [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d
y4eHHue 2d50
3aKO0H MOCTOSIHCTBA
CcOCTaBa BEMIECTB.
XumMmunueckas bu6nuoreka [IOK
10 dopmyia. https://m.edsoo.ru/ff0d
BaneHnTHOCTh, aTOMOB 2eae
XUMHUYECKHX

9JICMCHTOB


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA
aTOMHas Macca.

bu6nmoreka [IOK

11 https://m.edsoo.ru/ff0d
OrHOCUTEIbHAA 393c
MOJICKYJIIpHas Macca
MaccoBas nois
N HMIICCKOO bu6nmoreka [IOK
12 https://m.edsoo.ru/ffod
JJIEMEHTA B 350¢
COEIMHEHUN =
KonunuectBo bu6nuoreka [IOK
13 BemiecTsa. MoJb. https://m.edsoo.ru/ffod
MougnsipHas macca 5230
duznueckue n
XHUMUYECKHE bubnnoreka IIOK
14 SIBIICHUSL. https://m.edsoo.ru/ffod
Xumnyeckas 37fa
peakius
[Tpu3Haku u ycnoBus
— bubnnoreka IIOK
15 p https://m.edsoo.ru/ffOd
XUMHUYECKUX 3a16
peakuun
3aK0H COXpaHEHUs
MACCI BOLIECTB bubnnoreka IIOK
16 ' https://m.edsoo.ru/ff0d
XUMHYECKHUE 3h88
ypaBHECHUS
Brraucnenns
KOJIMYECTBA, MAaCCHI
BEIIECTBA 11O bu6mmoreka [IOK
17 https://m.edsoo.ru/ffod
YpaBHEHUSIM 5708
XUMUUYECKUX
peaKkuuit
Knaccudukanus
XUMHUUYECKUX
eaKInil bubmuoreka [JOK
18 p https://m.edsoo.ru/ffod
(coemuHeHwsl, 334
pa3lIoKEeHUs,
3aMeIleHusI, 0OMEHa)
M. B. JIoMmOHOCOB —
EHBII-
Z;HHKHOMMCT BuGmorexa IJOK
19 ’ https://m.edsoo.ru/ff0d
0O00011eHne 1 40c4

CUCTCeMaTHu3alusa
3HAHUU


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

KonTtponpHas padora

Nel o Teme bubmuorexa [JOK
20 «BemecTtBa u 1 https://m.edsoo.ru/ff0d

XHUMHYECKHE 4290

peaKIum

Bo3nyx — cMech

ra3oB. CocraB

Bostyxa. Kuciopor bu6nmoreka [IOK
21 1 https://m.edsoo.ru/ff0d

— 3JIEMEHT U 448e

IIPOCTOE BELIECTBO.

O30H

dusnyeckue u

XUMHUYCCKHEC

CBOIICTBa KUCIIOpOAa bubmorexa [OK
22 1 https://m.edsoo.ru/ff0d

(peakuuu OKUCIICHUS, 4614

ropenue). [lonsrue -

00 oxcuaax

Crioco0bI moryueHust

KHCIIOpO/ia B

na6opaTopHH i bubnnoreka IIOK
23 1 https://m.edsoo.ru/ff0d

MPOMBINIJICHHOCTH. 497a

[Ipumenenue

KHCII0poJia

TennoBoil s ekt

XUMHYECKON

peaxuuu, OHATHE O bubnmnorexka HOK
24 TEPMOXUMHYECKOM 1 https://m.edsoo.ru/ff0d

YpaBHEHUH, 3K30- U 4790

SHIOTEPMUYECKHUX

peaKIusax

Tonnugo (HedTs,

yroJib U METaH). bubmmoreka [IOK
25 3arpsizHeHue 1 https://m.edsoo.ru/ff0d

BO3]1yXa, CITIOCOOBI 4cda

€ro MpeAoTBPAIECHUS

[IpakTnueckas

pabota Ne 3 o Teme

«[lonyuyenue u bubmuoreka [JOK
26 coOupanue 1 https://m.edsoo.ru/ff0d

KHUCJI0OpOJa, 4ae?2

W3yYEHHE €Tr0
CBOUCTBY»


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — snemeHnt
U IIPOCTOE BEIIECTBO.

bu6nmoreka [IOK

27 HaxorieHme 5 https://m.edsoo.ru/ff0d
4dd0
IpUpoJIe
duznyeckue u
XUMHYECKUE bubmuorexa [JOK
28 CBOMCTBA BOJIOpO/IA. https://m.edsoo.ru/ff0d
[Tpumenenue 4dd0
BOJZIOpOA
[TonsiTue 0 KUCIOTAX bubmorexa [IOK
29 https://m.edsoo.ru/ff0d
U COJIAX 50d2
CrniocoObI nony4eHus bubnuorexa [IOK
30 BOJIOpOJA B https://m.edsoo.ru/ff0d
nabopaTopun 4ddo
[IpakTuueckas
pabota Ne 4 o Teme
onyuere u bubnnorexka HOK
31 https://m.edsoo.ru/ff0d
cobupaHue 4t42
BOJIOpPO/Ia, U3yUEHHUE
€ro CBOMCTBY
MounsipHslii 00bEM bubnuorexa [IOK
32 razoB. 3aKOH https://m.edsoo.ru/ff0d
ABorazpo 542e
Beruucnenus
00BEMa, KOJIMIECTBA
BEIIIECTBA rasa 1o ero bu6mmoreka [IOK
33 W3BECTHOMY https://m.edsoo.ru/ff0d
KOJIMYECTBY 55a0
BEIIECTBA UITU
00BEMY
Beruucnenus
00BEMOB ra3oB 10
but6mmoreka [IOK
34 ZII; a;(f:;i;fjgfnﬂ https://m.edsoo.ru/ffod
5708
00BEMHBIX
OTHOIIIEHUH Tra30B
duznyeckue u but6mmoreka [IOK
35 XUMUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBA BOJIBI 587a
36 CocraB OCHOBaHUM. bubnuotexa [JOK

[TonsaTue 00

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

UHJIHUKATOpax 59e2
Bona xax
PacTBOPHTEIIb.
Haceimennsie u bu6nuoreka [IOK
37 HEHACHIIIICHHbIC https://m.edsoo.ru/ff0d
pactBopbl. MaccoBast 5b40
JIOJISl BEIIIECTBA B
pactBope
[IpakTnueckas
paborta Ne 5 o Teme
«IIpuroroBiieHue
bu6nmmoreka [IOK
38 E ECTBOPC,)_B ¢ . https://m.edsoo.ru/ff0d
peneanHOH ) Seba
MacCcoBOH aoJei
pPacTBOPEHHOTO
BEIIIECTBAY
KontponsHas pabora
No2 110 Tene bubnuorexa [JOK
39 KHeI0pos https://m.edsoo.ru/ff0d
! 6342
Bonopoxa. Bona»
OKcHIBI: COCTaB, bu6nuoreka [IOK
40 KJIaCCU(UKALIS, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
ITonydyenue u
XUMHYECKHE
CBOIiCTBa bu6nunoreka [IOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ffod
OCHOBHBIX U 664e
aM(pOTEPHBIX
OKCHJIOB
OcHOBaHUS: COCTAB, bu6nuoreka [IOK
42 KJIacCU(pUKaLus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[Toryuenue u bubmmoreka LJOK
43 XUMUYECKHE https://m.edsoo.ru/ff0d
CBOMCTBa OCHOBaHHI 67ca
KucnoTtsl: cocTas, but6mmoreka [IOK
44 KJaccupukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyuyenue u bubmuoreka [JOK
45 XUMHYECKUE https://m.edsoo.ru/ff0d

CBOMCTBA KHCJIOT

fee2


https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenuue):

HOMEHKJIATypa, bu6nmoreka [IOK
46 CIIOCOOBI TIOTy4YeHUS, https://m.edsoo.ru/00a
XUMHUYECKHE d9474
CBOMCTBa
IIpakTrueckas
pabota Ne 6.
Pemenne
bu6nmoreka [IOK
AKCTIEPUMEHTAIBHBIX
47 https://m.edsoo.ru/00a
3a7a4 10 TEME d9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COCIIMHECHUI
I'eHeTHueckas CBSI3b
bubnnoreka IIOK
MEXy KlaccaMu
48 https://m.edsoo.ru/00a
HEOPraHUYECKHUX 49350
COCIMHEHUN
O0o061IeHNE U bu6nuoreka [IOK
49 CHUCTEMATHU3ALUS https://m.edsoo.ru/00a
3HAHUU d9ch2
KonTponsHas padora
Ne3 o Teme bu6nuoreka [IOK
50 "OCHOBHBIE KJIaCCHI https://m.edso0.ru/00a
HEOPraHUYECKUX d9ela
coequHeHui"
[IepBble ONBITKN
KJaccuukanum
bu6nuoreka [IOK
XUMHYECKHAX
51 https://m.edso0.ru/00a
3neMeHTOoB. [lonsaTue
doffa
0 TPYIIAaxX CXOJHBIX
3JIEMEHTOB
Ilepronnueckuii
3aKOH U
Tepuomcckas bubmuoreka [JOK
52 https://m.edso0.ru/00a
CHCTEMAa XMMHYECKUX
da52c
anemeHToB /l. U.
Menneneena
TTepHoTbi, rpymIbI bubmuorexa [JOK
53 > TPYHTIBL https://m.eds00.ru/00a
MOATPYIIITHI das2c
54 CTpoeHue aTOMOB. bubnuotexa [JOK

CocTraB aTOMHBIX

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

anep. N3oTomsl

Ctpoenue
JIEKTPOHHBIX
000J10YEK aTOMOB

da342

bu6nuoreka [IOK

95 3JIEMEHTOB https://m.edso0.ru/00a
Ileproanueckon da6bc
cucremsl JI. U.
MeHneneeBa
XapakTepucTUKa
XUMHYECKOTO
3JIEMEHTA 1O €T0 bubmuorexa [JOK
56 MOJIOXKEHHUIO B https://m.edsoo.ru/00a
Ileproanueckon da824
cucreme /1. H.
MenneneeBa
3HaueHue
[Iepnoanueckoro
3aKOHAa JJIS pa3BUTHUS bubnmnoreka HOK
57 HAYKH U MPAKTUKU. https://m.edsoo.ru/00a
. . MenneneeB — da96e
Y4€HbIU, IEAAror u
rpaKJIaHUH
DNEeKTpOOTpULIATENb
HOCTD ATOMOB bubmmoteka [IOK
58 https://m.edsoo.ru/00a
XUMHUYECKHX daab8
3JIEMEHTOB
HNonnas xumudeckas bubmmorexa HOK
59 CBAAE https://m.edsoo.ru/00a
dac34
Kosanentnas bu6nuoreka [IOK
60 MOJIIpHAs https://m.edsoo.ru/00a
XHMUYECKas CBI3b daab8
KoBanentnas but6mmoreka [IOK
61 HETIOJISIpHAsT https://m.edsoo.ru/00a
XHUMUYECKas CBI3b daab9
bu6nuoreka [IOK
62 CTreneHb OKUCTIECHUS https://m.edsoo.ru/00a
dae28
OKHCIUTEIBHO- bu6nuoreka [IOK
63 BOCCTaHOBUTEIIbHEIC https://m.edsoo.ru/00a
peaxkuuu db076
64 Okucnurenu u bubnuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

BOCCTaAaHOBHUTCIIN

Kontponbnas pabota

https://m.edso0.ru/00a
db076

bu6nuoreka [IOK
Ne4 o Teme
65 C 1 1 https://m.edsoo.ru/00a
«CTpoenue aroma. dbas6
XuMH4YeCKasl CBSA3b»
0O0001EeHuEe 1
CHCTEMaTH3alHs bu6nuoreka [IOK
66 3HAHUHU I10 1 https://m.edsoo0.ru/00a
teme"CtpoeHue db33c
aroma'.
O06o061IEHNE U
CHCTEMaTHU3alLus bubnnoreka IIOK
67 3HAHHH 110 1 https://m.edsoo.ru/00a
Teme" Tumel d9ch2
XHUMUYECKOU CBA3H"
O06o061IEHNE U
CHCTeMaTH3aIns
3HAHUH MO
Tene" CTeleHE bu6nuoreka [IOK
68 o on 1 https://m.edsoo.ru/ffod
OKHCIIEHHUS",
61c6
OKHCIUTEIIBHO -
BOCCTAHOBUTEJIbLHEIE
peakuun"
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 4
ITPOI'PAMME
9 KJIACC
No KonmuectBo yacoB DNeKTPOHHBIE
} uupoBbIe
1/ Tema ypoka Bce  Kontpombn  Ilpaktuuec
o0Opa3oBaTenbHbIC
i ro ple paboOThl = Kue paboThl
pecypcbl
[Tepuoanueckuit
3aKOH.
bu6nuoreka [IOK
ITepnonnueckas
1 1 https://m.edsoo.ru/00a
CHCTEMa XUMHUUYECKUX
db59e
anemeHToB /l. U.
MenpeneeBa
9 3aKOHOMEPHOCTH B 1 bubnuotexa [JOK

U3MEHEHUU CBOUCTB

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



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6

XUMHUYCCKUX
9JICMCHTOB IICPBBIX
TPEX MEPUOAOB

db6b6

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Buner xumnueckoi
CBSI3U U THUIIBI
KPUCTAJUTMYECKUX
pemeéToK

Kontponbnas pabota
Nel mo Teme
«IloBTOpEHue n
yriyosieHue 3HaHUu!
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiiaccay

Knaccudukanmst
XAMHYECKHUX
peaKumii mo
Pa3ITUYIHBIM
pU3HaAKaM

ITonsiTHE O CKOPOCTH
XUMHYECKOH
peakuuu. [Tonstue o
TOMOTCHHEIX U
reTEepOTreHHBIX
peaKumsIx

bu6nmoreka [IOK
https://m.edsoo.ru/00a
db7e2

bu6nuoreka [IOK
https://m.edsoo.ru/00a
dbac6

bubnnoreka IIOK
https://m.edsoo.ru/00a
dbcb0

bu6nuoreka [IOK
https://m.edsoo.ru/00a
dbe9a

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIOIIVIE Ha
CKOPOCTb
XUMHUYECKOM
peakuuu u
MIOJIOKCHUE
XHUMHUYECKOTO
paBHOBeECHS

OKHUCITUTENBHO-

BOCCTaHOBUTEJIbHbBIE
peakuuu

but6mmoreka [IOK
https://m.edsoo.ru/00a
dc28c

but6mmoreka [IOK
https://m.edsoo.ru/00a
dcade



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus

AIEKTPOIUTUYECKON bubnnoreka HOK
10 JIACCOIIMAIIHH, https://m.edsoo.ru/00a
CuIbHBIE U cl1a0ble dcd68
3JICKTPOJIUTHI
bu6nuoreka [IOK
HNounble ypaBHEHUS
11 . https://m.edsoo0.ru/00a
peakitH dd448
XuMH4YecKue
CBOMCTBA KHUCJIOT 1
. bu6nmoreka [IOK
OCHOBAHMUII B CBETE
12 . https://m.edsoo.ru/00a
MIPEJICTaBICHHUIA 00 dd5ds
ANEKTPOIUTUYECKOMN
JIHUCCOLMAIAN
XuMHudyecKkue
CBOMCTBA COJICH B
bubmuorexa [JOK
CBETE
13 . https://m.edsoo.ru/00a
MIPEJICTaBICHHUIA 00 ddsh?
AJICKTPOJIUTUYECKON
JIHUCCOLMAIAN
bubnnoreka IIOK
ITonsarue o
14 . https://m.edsoo.ru/00a
TUAPOIU3E coleit 4d9da
O6o0menue u bubmnorexa [JOK
15 CHCTEMAaTHU3ALUS https://m.edso0.ru/00a
3HAHUMN ddd12
IIpaxTHueckas
pabota Ne 1. bubnmnorexka HOK
16 «Pemrenne https://m.edsoo.ru/00a
AKCIIEPUMEHTAIBHBIX ddbfa
3a71a49»
KonTponbnas pabota
Ne2 o Teme
«OIIEKTPOINTUYECKA bubmmoreka LJOK
17 s1 TUCCOLMAIIHSL. https://m.edsoo.ru/00a
XUMHUYECKHUE ddecO
peaknuu B
pacTBopax»
Oo6ias
bu6nuoreka [IOK
XapaKTePUCTHKA
18 https://m.edso0.ru/00a
TaJIOre€HOB.

XUMHYECKHUE

ddfe2



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

CBOMCTBA Ha
npuMepe xJaopa

XJ10poBOAOPOI.
CounsiHast KUCIIOTA,
bu6nmoreka [IOK
XUMHUYECKHE
19 cBOMCTEA https://m.edsoo.ru/00a
’ del04
MOJIy4eHHeE,
MPUMEHCHUE
[IpakTnueckas
paborta Ne 2 o Teme
MonyueHie bu6nmoreka [IOK
20 . https://m.edsoo.ru/00a
COJISTHOM KHCJIOTBI,
B de348
nu3ydyeHue eé
CBOMCTB»
Brraucnenus mo
YPaBHCHHSIM
bubmuorexa [JOK
XAUMHUYECKUX
21 USSR — https://m.edso0.ru/00a
DAL, a de488
13 pearcHTOB JIaH B
HN30BITKE
OOmas
XapaKTepHCTHKa bubnuoreka [JOK
22 https://m.edso0.ru/00a
asieMeHToB VIA-
de64a
TPYMIIbI
AmoTponHbie
MOJIM(PUKAIIY CEPBI.
Haxoxxnenue CEephI U Bubnuoteka HOK
23 eé CoeIMHEHUN B https://m.edsoo.ru/00a
pUpPOJIE. deb4a
XUMHYECKHe
CBOMCTBA CEpBI
CepoBogopoy,
CTPOCHHE, bubnuotexa [JOK
24 dusnueckue u https://m.edsoo.ru/00a
XUMHUECKHE de802
CBOMCTBa
OKCHJIBI CEPBI.
CepHas Kucnora,
R —— bu6mmoreka [JOK
25 https://m.edso0.ru/00a

XUMHYECKHE
CBOICTBA,
IIPUMEHEHUE

dea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XuMHuyeckue
pEaKLHH, JICKALIHUE B
OCHOBE
MIPOMBIIIEHHOTO
crioco0a morydeHust

bu6nuoreka [IOK

26 . https://m.edsoo.ru/00a
CEPHOM KUCIIOTHI. decsa
XuMHYIECKOe
3arpsi3sHEHUE
OKpYKaroIle cpebl
COCTUHEHUSIMU CEPBI
Beruucnenue
MACCOBOI 10MTH bu6nuoreka [IOK
27 BHXOJ1a HPOLYKTA https://m.edsoo.ru/00a
dec8a
peakuuu
OOmas
XapaKTEePUCTHKA
s1neMeHTOB VA-
rpynnsl. A30T, bubnuoreka [JOK
28 pacmpocTpaHeHHe B https://m.edsoo.ru/00a
pupose, deeab
¢duznueckue u
XHMHYECKHE
CBOMCTBA
AmMMHak, ero
¢buznueckue u bubnuoreka [JOK
29 XUMHYECKHE https://m.edso0.ru/00a
CBOMCTBA, ITOJIy4YECHHUE df0o4
U TIpUMEHEHUE
[IpakTnueckas
pabota Ne 3 o Teme bubmuoreka [JOK
30 «[Tonydyenwue https://m.edsoo.ru/00a
aMMHaKa, U3y4eHune df180
€ro CBOMCTB»
A3oTHas KACIO0TAa, €€
usueckie i bubmuoreka [JOK
31 IMITCCKIC https://m.edsoo.ru/00a
! df306
CBOMCTBa
Hcnons3oBanue
HUTPATOB U COJIEH bubmmoreka LJOK
32 aMMOHHS B KAYECTBE https://m.edsoo.ru/00a

MHHCPAJIBHBIX
ynoOpeHuit.

df518


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

XuMu4eckoe
3arpsi3sHEHUE
OKpYXKaroIIEe cpebl
COEIMHEHUSIMU a30Ta

®ochop. Okcun

docdopa (V) u
docdopHas kuciora,

bu6nmoreka [IOK

33 pusiIecKHe 1 https://m.edsoo.ru/00a
df68a

XUMHUYECKHE

CBOIICTBa, MOJIy4EeHUE

Hcnonb3zoBanue

docdaroB B kauecTBe

MUHEPAIbHBIX bu6nuoreka [IOK
34 ynoOpeHuil. https://m.edsoo.ru/00a

3arpssHenue dfc20

IPUPOIHON cpebl

dbocdaramu

Yraepon,

pacrnpocTpaHeHHE B

— bubnuorexa [IOK
35 usIgecKUe I https://m.edsoo.ru/00a

dfdoc

XUMHUYECKHE

CBOICTBA

Oxkcunsl yriaepoaa,

ux (puznYecKue u

XUMHUYECKHE

CBOMCTBA. bubmmoteka [IOK
36 DKOJIOTHYeCKHe https://m.edsoo.ru/00a

poOJIEMBI, dfebe

CBSI3aHHBIC C

OKCHJIOM yTJIepoJa

(V)

YronpHas KUCIOTa U bubmorexa TJOK
37 . https://m.edsoo.ru/00ae

eé conmu 006¢

[IpakTnueckas

pabota Ne 4 o Teme

"Tlonyuenue bubmuoreka [JOK
38 YTIJIEKHUCIIOTO Ta3a. https://m.edsoo.ru/00ae

KauectBennas 027e

peaknus Ha

KapOoHaT-HOH"


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

IlepBoHavanbHbIE
MOHATHUS 00

OPraHIYCCKHX bu6nmoreka [IOK
39 BIICCTEAX KAK O https://m.edsoo.ru/00ae
B 054e
COEIMHEHMIX
yrieposia
. bu6nuoreka [IOK
Kpemnuii u ero
40 SN https://m.edsoo.ru/00ae
s 080a
IIpakTrueckas
pabota Ne 5.
Pemenne
OKCIIEPUMEHTATBHBIX bubmaorexa LIOK
41 A7 110 TeMe https://m.edsoo.ru/00ae
Aat o 0bf2
«Baxneiinine
HEMETAJIBI K UX
COEIMHEHUSY
KonTponpsHas padora
Ne3 no reme bubmoreka LIOK
42 «Baxueiimiue https://m.edsoo.ru/00ae
HeMeTalIbl U UX 0el8
COEIMHEHUSY
Oomas
XapaKTepUCTHKA
XUMHUYECKHX
3JIEMEHTOB —
METAJIIO0B.
bubmmoteka [IOK
MeTtamnmmueckas
43 https://m.edsoo.ru/00ae
CBSI3b U
103e
MeTaJUInYecKas
KpUCTAJUTMYECKast
pemeTka.
dusznueckue
CBOIiCTBa METAIOB
XuMuyeckre
CBOIiCTBA METAJIJIOB. bu6nuoreka [IOK
44 DNEKTPOXUMUYECKUI https://m.edsoo.ru/00ae
P HAIPSKCHUI 1156
METAJIOB
OO01ue crnocoOsl
bu6nuoreka [IOK
MOTYICHUS
45 https://m.edsoo.ru/00ae

meTautoB. CIuiaBbl.
Brruucnenus no

1156


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YpaBHEHUSM
XUMHNYCCKUX
pEaKLHii, €CIIK OJIUH
U3 PeareHTOB
COJICP’KUT IPUMECH

[TonsiTue o Koppo3uu

bu6nuoreka [IOK

46 https://m.edsoo.ru/00ae
METAaJIJIOB 1278
bu6nmoreka [IOK
47 IlemouHbIe MeTaILIbI https://m.edsoo.ru/00ae
14b2
Oxcuanl u bubnnoreka IIOK
48 TUAPOKCHIBI HATPHS https://m.edsoo.ru/00ae
U KaJIuA 14b2
Illemouno3emenbHbBIS bubmuorexa [JOK
49 METAaJLIbI — KaJbIIHi https://m.edsoo.ru/00ae
1 MarHu# 15e8
Baskieiiiie bubnnoreka IIOK
50 https://m.edsoo.ru/00ae
COCAUHEHMS KaJIbIUs
15e8
O6o0mmeHue u
51 CHCTEMAaTHU3allH
3HaHUU
JKEcTKOCTh BOABI U bubmmoteka [IOK
52 CIoCOOBI €€ https://m.edsoo.ru/00ae
yCTpaHEHHs 1886
IIpakTHueckas
pabota Ne 6 o Teme bubnmnorexka HOK
53 "YK&cTKOCTh BOJKI U https://m.edsoo.ru/00ae
METObI €€ lae8
ycTpaHeHus"
bu6nuoreka [IOK
54 AnroMuHUH https://m.edso0o.ru/00ae
1c64
AmMdoTtepHbie bubmmoreka LJOK
55 CBOMCTBA OKCHA U https://m.edso0o.ru/00ae
THIPOKCHUIA 1c64
but6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
57 Oxcupl, bubmmorexa [JOK

TUAPOKCUABI U COJIN

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58

59

xkenesa (I1) u xenesza
D)

0O0001EeHue 1
CUCTEeMaTH3aIHs
3HAHUM

[IpakTnueckas
paborta Ne 7.
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS

35e6

bu6nuoreka [IOK
https://m.edsoo.ru/00ae
3de8

60

61

62

63

Brruucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
pEeaKuHnii, €CII OJIUH
13 pearcHTOB JIaH B
HU30BITKE HJIH
COACPKUT IPUMECH.
Breruucnenus
MAaCCOBOH IOJIU
BBIXO0/Ia TIPOJTYKTA
peakiuu
O06o06mIeHNE U
CHCTEMaTH3aIus
3HAHUM

KonTponabnas pabora
Ne4 o Teme
«Baxneiinine
METaJUIBl U UX
COCIMHEHHUS

BemecTBa u
MaTepHuabl B
MMOBCETHEBHOM
JKU3HU YeJIOBeKa

bubmuorexa [JOK
https://m.edsoo.ru/00ae
1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae
350

64

XUMHYECKOE
3arpsi3HEHUE
OKPYKaroILEe cpebl

bu6nuoreka [IOK
https://m.edsoo.ru/00ae
4270

65

Posp xumuu B
petieHuun
IKOJIOTHIECKUX

bu6nuoreka [IOK
https://m.edsoo.ru/00ae
4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66

npobiem

0O00011eHuEe 1
CHCTEMAaTH3alHs
3HAHUM 110

TeMe" DIEeKTPOIUTUY
eckas nucconuanms’,
"Tunponus",
"Peakiiuy MOHHOT'O
obMena"

bu6nmoreka [IOK
https://m.edsoo.ru/00ae
0d0a

67

O0o0061IeH e U
CHCTEMATH3AIIH
3HAHUH I10
teme'""Hemerasabr"

bu6nmoreka [IOK
https://m.edsoo.ru/00a
db33c

68

O06o0061IEHNE U
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"Mertannb!"

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

bubmuorexa [JOK
https://m.edsoo.ru/00a
d9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,

AxnuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxkrmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

VYuebnuk xumun 8 kiacc, 9 knacc «M3narensctBo «IIpocBemeHuney
HacrtonpHast kHura yuntens xumuu «3narensctBo «Ipodar.
Xumus 8 kiacc Pabouas terpanp O. C .I'abpuensH, A. B. SurykoBa
Xumust 9 knacc Pabouas terpaas O.C.I'abpuensn, A.B SAmrykosa

Kypnan «Xumus 1 )KU3HB»
XUMUYECKask SHUMKIIONEINS « ABAHTA-TLTIOCH

XUMHUYECKHUM SHUUKIIONIeandeckuil cinoBapp, M.JI. Knynsuu, Mocksa.


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{JOK
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