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Cyaransaruiopt 2023-2024 yu.roa

IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTaBJIEHAa Ha OCHOBE
TpeOoBaHMIl K pe3yJbTaTaM OCBOCHUS OCHOBHON 00pa30oBaTEeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIErO
oOpazoBanmst, mpencraBieHHbIXx B ®I'OC OO0, a Ttakke Ha OCHOBe (hemepanbHON paboueit
MpOrpaMMbl BOCIIUTAHUS U C YUETOM KOHIIENIMHU MPENnojiaBaHusi yueOHOro npeamera « XuMush» B
o0Opa3oBaTenbHbIX opranu3anusiax Poccuiickoit denepanumu.

[IporpaMmma mo xuMuu JaéT NpelICcTaBlIeHHE O MesiX, oOmed crpaTerud oOydeHus,
BOCIIUTAHUS M Pa3BUTHS OOYyYalONIMXCS CpeAcTBaMHU y4yeOHOro mpeaMmera, YCTaHaBIMBAeT
00s13aTeNbHOE IPEIMETHOE COAEpPXKAHHUE, MPEAyCMaTpUBAeT pacHpeielieHUe €ro mo KjaaccaM u
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM MPOrpaMMBbl M0 XUMHH, OMpPEAENsieT KOJTUUECTBEHHbIE U
KaueCTBEHHbIE XapAaKTEPUCTUKH COAEP)KAHUS, PEKOMEHAYEMYIO IOCIEJ0BATEIbHOCTh H3YyUEHUS
XUMHH C y4ETOM MEXIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JIOTMKM y4eOHOro Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aloluXcsl, OnpeneiseT BO3SMOKHOCTH MpeaIMeTa s peasn3aluu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW MporpaMmbl Ha YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yiabTaTaM 00yUYeHHs] XUMUU Ha YPOBHE
Helned M3ydyeHus IpeIMeTa W OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHON JAESITEIbHOCTU
00y4Jaromierocs Mo OCBOCHUIO Y4eOHOT0 COAEPIKaHMUS.

3HaHHE XUMHUU CIY>KUT OCHOBOW i (hOPMUPOBAHMSI MHUPOBO33PEHHUs O0YYaIOIIErocs, ero
NPEACTABICHUNA O MaTepUalbHOM E€IMHCTBE MUpPA, BAXKHYIO POJIb UTPalOT (GopMUpYyeMble XUMHUEH
NPEACTABJICHUS O B3aWMOIPEBPALICHUAX SHEPTHH M 00 3BOJIIOLHMU BEIIECTB B MPHPOAE, O IMYTAX
peiieHuss II00aNbHBIX HpOOJIEeM  YCTOWYMBOILO  pPa3BUTHSI  4YENOBEYECTBA —  ChIPHEBOIA,
HHEPreTUYECKOM, MUIIEBON U KOJOrNUeCcKOi 0€30MMacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peasiM3alliid BO3MOXKHOCTEU JJISI caMOpPa3BUTHS U (OPMUPOBAHMS KYJIBTYPHI
JMYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHOW rPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 0O0YyJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOH  JAesITeNbHOCTH,  OKCIHEPUMEHTAJbHBIX |
UCCIIEZIOBATENIbCKUX ~YMEHUH, HEOOXOAMMBIX Kak B IOBCEIHEBHOM JKM3HM, TaKk U B
npo¢eccroHaIbHON A TeNTbHOCTH;

3HAaKOMHT CO CHENU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIa{bIBAET OCHOBBI LIEJIOCTHOTO B3TJI1a
Ha EIMHCTBO TMPUPOIBI M YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM JTarnoM B (HOPMUPOBAHUHU
€CTECTBEHHO--HAy4YHOM I'paMOTHOCTH 00 y4aroLuXcs;

cmocoOcTByeT (OPMHUPOBAHHIO IIEHHOCTHOIO OTHOIIEHUS K ECTECTBEHHO--HaAyYHBIM
3HAaHUAM, K TPUPOAE, K YEIOBEKYy, BHOCHT CBOW BKJaJ B DJKOJIOTMYECKOe O0Opa3oBaHUeE
00yYJarOIIIXCsl.

JlanHble HampaBieHHsT B OOY4YEHHHM XUMHH OO0eCHeuyMBaroTCs CrHeuu(uKond copepikaHus
y4eOHOro IpeaMeTa, KOTOPBIN SIBJISETCS NEelaroru4ecky aJanTHUPOBaHHBIM OTpaKeHHEM 0a30BOi
HayKH XMMHH Ha ONpPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO O0IIEro oOpa3oBaHHsS OPUEHTHUPOBAH HA OCBOCHUE
O0yYaIOLIMMHUCS CUCTEMBI TMEPBOHAYATBHBIX MOHITHH XUMHH, OCHOB HEOPraHHMYECKOH XUMHH U
HEKOTOPBIX OTAETbHBIX 3HAYMMBIX MTOHSITHI OpPraHNYeCKONH XUMUH.

CrpykTypa coiepxaHUsi MpPOrpaMMbl MO XUMHHM C(GOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoaa kK e€ umsyueHuto. CopepkaHHMe CKJIQJbIBAE€TCS U3 CHUCTEMbI MOHATHH O XHMHUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIIMIY MOCIEI0BATENbHOTO Pa3BUTUSI 3HAHMI HAa OCHOBE TEOPETHUYECKUX
MpeJICTaBICHUIM pa3HOr'0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUE€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepnonnueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;

— YYEHHUS O CTPOCHUHU aTOMa M XUMUYECKOU CBA3H;

— MpeCTaBlIeHUH 00 3JIEKTPOIUTUYECKOM JUCCOLUAIIMHU BEIIECTB B paCTBOpax.



Teopernyeckue 3HaHMS pacCMaTPUBAIOTCA HA OCHOBE OMIMPUYECKU IOIYYEHHBIX MU
OCMBICJIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIEOBATENBHO OT OAHOTO YPOBHS K JPYrOMY, BBITOJIHSS
GyHKIMM OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOICTB, CTPOEHHMSI U BO3MOXKHOCTEH HMPAaKTUYECKOIO
IPUMEHEHUS U MOTYYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl IO XHUMHUHU CIIOCOOCTBYET (DOPMUPOBAHMIO MPEICTABICHUS O
XUMHUYECKOM COCTaBIIOIIEH HAay4YHOM KapTHMHbI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBI,
LIEHHOCTHOI'O OTHOILIEHUS K HAy4YHOMY 3HAaHUIO M METOJaM II03HaHHUs B Hayke. M3ydyeHue xumuun
IPOUCXOANUT C MPUBJICYECHHEM 3HAHUHM U3 paHee U3yYEHHBIX Y4eOHBIX mpeamMeToB: «OKpyKaroumii
Mup», «buonorus. 5—7 knaccel» U «Du3mKa. 7 KI1ace».

[Ipu n3yyeHun XUMHHM TPOMCXOAUT (OPMHUPOBAHUE 3HAHWNW OCHOB XMMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM AeATEIbHOCTH YelloBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajada y4yeOHOro mperMera COCTOMT B (DOPMHUPOBAHUU
CHUCTEMbl XMMHUYECKMX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUYECKUX
NOJOKEHUH, JOCTYNMHBIX OO0OOLICHWH MHMPOBO33PEHUYECKOr0 XapakTepa, s3bIKa HAyKH, B
IpUOOIIEHNH K HAayYHbIM METOAAM MO3HAHMSI NPU U3YUYEHUU BELIECTB U XMMHMUECKUX peakUui, B
(GopMHpOBAaHUM W Pa3BUTUM [O3HABATEJIbHBIX YMEHMH M HX MPUMEHEHHMM B Y4eOHO-
[I03HABATEJIbHOW M y4eOHO-MCCIIEe0BATENbCKOM AeATeNbHOCTH, OCBOGHHUM IpaBUI O€30MacHOro
oOpalleHus C BeIECTBAMH B [1OBCE/IHEBHON >KHU3HU.

[Ipy m3ydeHMM XUMHM Ha YpPOBHE OCHOBHOI'O OOILIEro OOpa30BaHMs Ba)KHOE 3HAUYEHUE
nproOpeny Takue 1N, Kak:

— (opMUPOBaHHE HHTEUIEKTYaJlbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPUHATHIO PEIIEHHH, ClIOCOOH Oi aganTHpoBaThCs K ObICTPO
MEHSIOLIMMCSI YCIIOBUSAM JKU3HU;

— HanpaBIEHHOCTh OOY4YEHHMS Ha CHCTEMAaTHYeCKOe TMpHOOLIeHHEe OoOydaroumxes K
CaMOCTOSITENIbHOW [MO3HABATEIbHOMN AESITEbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUMMUCS OIbITa
Pa3HOOOpPA3HOM JEATENbHOCTH, TO3HAHUS M CaMOINO3HAHHUSA, KIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHLIUI ), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHHUE JUIsl PAa3JIMUHbIX BUJOB €A TEINbHOCTH;

— ¢dopmupoBanue o0miell (yHKIIMOHABHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
Yyuclie yMEHUIl 00BSCHATh U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUPA, UCIOJIb3YsI 3HAHUS U OIIBIT,
MOJyYeHHbIE TIPU W3YYEHUH XUMHH, IPUMEHSITh UX IIPU PEelIeHUH Mpo0JieM B TTOBCEAHEBHON KU3HU
U TPYJOBOU AESTENBbHOCTH;

— (opmupoBanue y oOyyarolMxcs I'yMaHUCTUYECKUX OTHOLIEHWH, MOHMMaHUS LIEHHOCTH
XMMHMUYECKUX 3HAHUM [UIsi BBIPAOOTKM HKOJIOTMYECKH II€JIECOO0pa3HOro MOBENEHUS B OBITY U
TPYAOBOM JEATEIILHOCTU B LEJSIX COXPAaHEHUS CBOErO 3J0pOBbS M OKPYXKAKOLIEH NPUPOJHON
cpensl;

— pa3BUTHE MOTUBALMH K 00y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS 00I€4eIOBEYECKUX [[EHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoduIIsi U
HAIPaBJICHHOCTH JlajbHEUIIero o0yyeHusl.

OO0miee 4yucino 4yacoB, OTBEAEHHBIX JJI M3YyYEHUS XMMHUHM Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 dacoB (2 Jaca B Heleno), B 9 kinacce — 68
4yacoB (2 yaca B HEZIEJIO).

COJEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHayaibHbIEe XUMUYECKUE IOHATHS

[Ipenmer xumuu. Ponp XMMUHK B )KU3HU 4eNOBEKA. XUMUSA B CUCTEME HayK. Teia u BENIECTBa.
®dusnyueckre CBOMCTBA BEIECTB. ArperaTHoe coOCTosiHUE BenlecTB. [loHsTHE 0 MeTO/1ax MO3HAHUS B
xumun. Yucteie BemecTBa U cMecH. CriocoObl pa3/iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE dJIeMeHThl. CUMBOJIBI XUMUYECKUX 3J1eMeHTOB. [IpocThie
Y CJIO’)KHBIEC BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.



Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHas aromHas Macca. OTHOCUTENbHAs MOJIEKYJIspHas Macca.
MaccoBas 107151 XUMHUYECKOT' O 3JIEMEHTA B COCIUHEHUU.

Kommnuectso Bemectsa. Monb. MomsipHas Macca. B3auMoCBsA3b KOJIMYeCTBA, MAacChl M YUCIIA
CTPYKTYPHBIX €AMHUIL BellecTBa. Pacuérel Mo ¢popMyaamM XUMHUECKHX COSTUHEHUH.

Ou3nyeckue M XHUMHUYECKHE SBJICHUSA. XUMHYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEHIECTB. XUMHUYECKHE ypaBHeHHS. Kiaccupukamus XUMHYECKHUX peakIui
(coenmuHeHUs1, pa3JIOKEHUs, 3aMEIICHUs, O0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHMUYECKOW TOCYI0H, MpaBWUjamMu pabOThl B JIa0opaTopuu W MpuéMaMu
oOparmeHust ¢ 1a0OpaTOpHBIM O0OPYNOBAaHUEM, HW3YYEHHE M ONHCAaHHE (PU3UIECKUX CBOWCTB
00pa31l0B HEOPraHUYECKUX BEIICCTB, HaOMOAeHNUE (U3NYECKUX (TJIABJICHUE BOCKA, TAsHHUE JIbJa,
pacTHpaHHUe caxapa B CTYIKE, KAIEHHE M KOHIEHCALUs BOJbI) U XMMHYECKUX (TOpEHHE CBEYH,
IIPOKaJMBaHUE MEIHOW MPOBOJIOKH, B3aUMOAEWCTBUE MeJa C KUCIOTON) sIBJICHUH, HAOJIIOJeHNE U
ONKMCAaHHE MPU3HAKOB MPOTEKAHHUS XUMHUYECKUX pEaKIui (pa3fioKeHHe caxapa, B3aUMOJIEWCTBHE
CEepHOM KHUCIOTBI C XJOpuaoM Oapusi, pasznoxkeHue ruapoxkcuga meau (ll) mpu HarpeBanuu,
B3aMMOJelcTBUE Kemne3a ¢ pacTBopoM coiu meau (11), uzydenue cnocoboB paszneneHus: cMecei: ¢
MOMOIIIbI0O MarHura, (GUIbTpPOBAaHUE, BBIapUBAHUE, AUCTUIUIALUSA, XpoMmaTorpadus, MmpoBeneHue
OYHCTKH TOBAPEHHON COJIM, HAOJNIOJEHHEe W ONUCaHUE PE3YJIbTaTOB MPOBEIACHHUS OIbITA,
WJUTIOCTPUPYIOIIETr0 3aKOH COXPAaHEHUS MAaCChl, CO3JJaHUE MOJIENICH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Bajknelmue npeacTABUTEH HEOPraHUYECKNX BeHIECTB

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kuciaopom — 31eMEHT M NPOCTOE BEIIECTBO.
Haxoxxnenue kuciaopona B mpupone, Gpusnueckue U XMMHYECKHE CBOMCTBA (peaklUU TOpEHUs).
Oxcuppl. Ilpumenenue kucinopoma. CrocoObl TONy4eHHS KUCIOpOAa B J1abopaTOpuH U
npoMbIuIeHHOCTH. KpyroBopor kwuciopoga B mpupoge. O30H — amioTporHas MoaudUKaius
KHCII0pOJa.

TennoBolt >pdexkT XUMUYECKOW peakiuu, TEePMOXUMUYECKHE YpaBHEHHUS, OJK30- H
SHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroilb M METaH. 3arps3HEHHE BO3AyXa, YCHIEHHE
MapHUKOBOTO 3P eKTa, pa3pynieHue 030HOBOT'O CIIOS.

Bomopon — anemeHT u mpocTtoe BemecTBo. HaxoxaeHrne Bogopoaa B mpupoje, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE, CITOCOOBI MoTyueHus. KucioTe u comnm.

MoutsipHbIil 005EM Ta30B. Pacd&rsl IO XUMHYECKUM YpaBHEHUSIM.

Oduznueckne cBoiicTBa BOJBL. Boma kak pactBoputenb. PactBopsl. HacwimeHnsie u
HEHACBIILEHHbIE paCTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE. MaccoBas 1015 BEIIECTBA B paCTBOPE.
Xumnueckue cpoiictBa Boabl. OcHoBaHusA. Poiib pacTBOpPOB B HpUpOJE U B KU3HM UEJIOBEKA.
KpyroBopot Bozbl B npupoje. 3arpsizHeHne NpupoaHbix BoJ. OXpaHa U 04K CTKA MPUPOIHBIX BO/I.

Knaccudukanuss nHeoprannyeckux coenuHeHnil. Oxcuapl. Krnaccudukanuss oxcumos:
coneoOpasyronue (OCHOBHBIE, KUCIOTHBIE, aMPOTEepHbIE) U Hecoseobpasyromume. Homenknarypa
okcuoB. dusnyeckue 1 XMUMUYECKUE CBOMCTBA OKCUIOB. [loyueHue okcuaoB.

OcHoBanms. Kraccudukanus ocHOBaHWiA: IMENOYM ¥ HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHui. ®Pusnmyeckne M XHUMUYECKUE CBOWCTBAa OCHOBaHuil. [lomydyeHue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucior. Homenknatypa kucioT. @u3ndyeckue U XHUMHYECKHE
cBoiicTBa KucnoT. Pan aktuBHocTr MetaiiioB H. H. bekerosa. [TonydyeHnue kucior.

Comu. Homenknatypa coseit. dusnueckue M XUMHUYECKHE CBoiicTBa cojieil. Ilomyuenue
COJIEH.

I'eneTnueckas cBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COEAUHECHUH.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpe/IeNieHHe COJIEpKaHMs KHCIOpoAa B BO3IyXe, MONy4YeHHE, COOMpaHue,
pacrio3HaBaHWEe W H3y4eHHE CBOWCTB KHUCIOPOJAa, HAONIOICHWE B3aMMOACHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHHs TopeHus (moskapa), O3HaAaKOMJIEHHE C
o0pa3liaMu OKCHJIOB U ONMCAHHE UX CBOWCTB, MOJy4CHHE, COOMpaHue, paclio3HaBaHUE U M3yUCHHE
CBOWCTB BoJoOpona (ropeHue), B3aumojeiictBue Bopopona c okcuaom wmeau (ll) (BozmokHO
UCIOJb30BaHUE BHUAEOMATEpUaIoB), HaOmOAeHHE O0O0pa3loB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEIOBAaHHE 0COOEHHOCTEM pacTBOpEHHUS BEIIECTBCPA3IMIHOMN PacTBOPUMOCTBIO,



IPUTOTOBJIICHUE PACTBOPOB C ONpENeNEHHON MaccoBOM J0Jiell pacTBOPEHHOIO BEILIECTBA,
B3aMMOJCHCTBHE BOABI C MeTaulaMu (HaTpueM U KaiublueM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEAOBaHWE OOpa3l0B HEOPraHWYECKUX BEIIECTB pPa3IUYHBIX KIACCOB,
HAOJII0/IeHNEe H3MEHEHMs] OKpacKd HHAMKATOPOB B pacTBOpax KHUCIOT M ILIEJIOYeH, H3ydeHUe
B3aumozenctBus okcuaa menu (1) ¢ pacTBopoM cepHON KHCIIOTHI, KHCIOT ¢ METaJNIAMU, PEaKIui
HEUTpAJIM3aL1Y, TOJy4EHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJTHOI'O METAaJIa IPYrUM K3
pacTBOpa COJIM, pEILIEHHWE OKCIEePUMEHTANbHBIX 3aJad 1o TeMe «Baxkneimme Kiaccel
HEOPraHWYECKUX COCTMHEHUI».

Ilepuoauyeckunii 3akoH u Ilepmoamueckas cucremMa xumudeckux jiemenros JI. W.
MenpeneeBa. CTpoenne aTroMoB. XMMHYecKasi CBA3b. OKHMCIHUTEIbHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBble MOMBITKU KJacCHU(PHUKAUU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILENOYHbIE U LIEJIOYHO3EMEIbHBIE METAJIbl, TAJOr€Hbl, MHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpBIe 00pa3yloT aM(poTepHbIe OKCUABI M THIPOKCH JIBI.

Ilepnonnuecknii 3akoH. llepmonmyeckass cucremMa XuMHueckux »dieMmentos J[. .
MenneneeBa. KoportkomepuogHas u anuHHomepuonHas ¢opmel [lepuonnyeckoir cucTeMbl
xumuueckux onemeHTtoB JI. M. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKHM CMBICT
NOPSZIKOBOIO HOMEpa, HOMEPOB NIEPHOJIA U I'PYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3oronbl. DnekTpoHsl. CTpOEHHE IIEKTPOHHBIX
obosiouek aromMoB mepBbIXx 20 xumuueckux avieMeHToB Ilepuonnueckoit cucremsr [[. U.
MenneneeBa. XapakTE€pUCTHKa XMMHYECKOrO 3JIEMEHTAa IO €ro IojJokeHHio B Ilepuoanueckoin
cucteme /. 1. MeHnaeneera.

3aKOHOMEPHOCTH M3MEHEHMsI Pajnyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETaJUIMYEeCKUX CBOMCTB M0 TPyNIaM U MepruoiaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoandeckoil CHCTEMBI XUMUYE€CKUX 3JIEMEHTOB JIJIs
pa3BuTus Hayku U nipaktuku. Jl. . MenzaeneeB — y4€Hblil U IrpaKJaHKH.

Xumnyeckas CBS3b. KoBanentHas (momnsipHas u HENoJIApHAsL) CBS3b.
DIEKTPOOTPHUIIATEIBLHOCTh XUMUYECKUX 31eMeHTOB. VloHHast CBS3b.

Crenenp okuciaeHus. OKUCIUTENbHO--BOCCTAHOBUTENBHBIE peakiuu. [Iporeccsl okuciaeHus
U BoccTaHOBJIEHU . OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3IoB BEUIECTB METAJNIOB U HEMETAJUIOB, B3aUMOIeHCTBHE THIPOKCHA IIMHKA
C pacTBOpaMH KHCIOT W UIENOYeH, IPOBEAEHUE OIBITOB, WIUIFOCTPUPYIOIINUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAaH OBUTENILHBIX PEAKIIMH (FrOpEeHHE, PEaKIMK pa3I0KEHNs, COSAUHEHNU).

Mescnpeomemnmnuie céasu

Peamuzanys MeXNpeAMETHBIX CBSI3€M IIPH M3YYEHUU XUMHUH B 8 KJAcC€ OCYILECTBIACTCS
yepe3 MCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO--HAYYHBIX MOHSITHH, TaK U MOHATHH, SBIISIOIINXCS
CHUCTEMHBIMHU JUJISL OT/IENBHBIX IIPEAMETOB €CTECTBEHHO--HAYUYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE OHITHS: Hay4YHbIH (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CHUHTE3, KjaccupuKalus, IEpUOAUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: wMarepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJI, W30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPHUUYECKUU 3apsl, BELIECTBO, TelOo, O00BEM, arperatHoe
COCTOSIHME BEIIEeCTBA, ra3, (M3MYECKHUE BEIMYHMHBI, C€IWHUIBI HU3MEPEeHHS, KOCMOC, IJIaHEeTHI,
3B€31161, COJIHILE.

buonorus: ¢orocunres, npixanue, buochepa.

I'eorpadums: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, MOJIE3HBIE UCKOMAEMEBIE,
TOIJINBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKAsl peaKkUHs

Ilepnonnuecknii 3akoH. llepumonmyeckas cucremMa XuMHYeckux »dieMmentos J[. .
Menneneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XMMHUYECKUX 3JIEMEHTOB
NEpBBIX TPEX IMEPUOAOB, Kajus, KajdblUsl M HUX COCAUHEHHH B COOTBETCTBHM C IIOJIO)KEHHEM
31eMeHTOoB B [leproauyeckoit cucteme U CTpOEHUEM X aTOMOB.



Crpoenue BelecTBa: BUAbl XUMUYECKOW CBSA3U. THIBl KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKOM PEIIETKA U BUJJA XUMUYECKON CBA3H.

Knaccupukanuss M HOMEHKJIAaTypa HEOPraHMYeCKMX BeIlecTB. XHMMHUUYECKHE CBOMCTBa
BEIIECTB, OTHOCAIUXCS K pa3IMYHbIM KJjlaccaM HEOPraHWYECKUX COEAMHEHUM, TeHEeTHYeCcKas CBS3b
HEOPraHWYEeCKUX BEILECTB.

Knaccudukanus XuMUYECKMX PEaKUMi MO pa3iMyHbIM IpU3HaKaM (IO YUCIY U COCTaBy
Y4YaCTBYIOLIMX B PEAKIMH BEIIECTB, IO TENJIOBOMY 3((PEeKTy, 10 U3MEHEHHIO CTENeHEeH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB, 10 00OPaTUMOCTH, MO YUACTHIO KaTalIu3aTopa). DK30- U SHAOTEPMUUYECKHUE
pEaKIH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonstue o ckopocTn XUMHU4ecKol peakuuu. [lonHsTue 006 oOpaTHUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakiusax. [[oHsATHEe 0 TOMOreHHBIX U FeTepOreHHbIX peakuusax. [lonsTue o katanuse.
[Tonatue o xuMHU4YecKoM paBHOBecHH. DAKTOPHI, BIUSIONIME Ha CKOPOCTh XUMUUECKON pEeaKlUU U
MOJI0’KEHUE XUMUYECKOI'O PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU, DJIEKTPOHHBIM 0OanaHc  OKUCIUTENbHO-
BOCCTAaHOBUTENbHOM peakiuu. CocTaBlI€HHE YpPaBHEHUH OKHCIMTEIbHO--BOCCTAaHOBUTEIbHBIX
peakiuil ¢ UCIOIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OaslaHca.

Teopust 37EKTPOIUTUYECKON AMCCOUUALUU. OJIEKTPOIUTHI U HEDIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexXaHu3M AMCCOLUAIUK BEIIECTB C Pa3IMYHBIMU BUJIAMU XMUMHYECKOH CBs3U. CTEleHb
nucconyanuu. CUIIbHBIE U C1a0ble AJIEKTPOIUTHI.

Peakiiun moHHOro oOMeHa. YcCloBMsI NMPOTEKAaHUS PEAKLMH HMOHHOIO OOMEHa, HOJIHBIE U
COKpAaIllCHHBIC HMOHHBIE YypaBHeHUs peakuuid. CBOMCTBA KHCIOT, OCHOBAHUN M COJIEH B CBETE
Ipe/icTaBICHUI 00 2IEKTPOIUTHYECKON aucconnanuu. KauectBeHHble peakiuy Ha HOHBL. [loHsATHE
0 THJIPOJIM3€ COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PpEHIETOK HEOPraHWYeCKUX BEIIECTB —
METaJJIOB U HeMeTaJuIoB (rpaduTta U anmasa), CJI0KHBIX BEIIECTB (XJIOpHaa HATPHsI), UCCIEA0BaHNE
3aBUCUMOCTH CKOPOCTM XHUMHYECKOW peakIuud OT BO3JAEUCTBUSA PA3IMYHBIX (PaKTOpOB,
UCCIIEZIOBAHNUE DJIEKTPOIPOBOAHOCTH pACTBOPOB BELIECTB, MPOLECCA AMCCOLMALMU KHUCIOT,
menouel v cojeld (BO3MOXKHO HCIIONB30BAaHME BHJIEO MATEPUAJIOB), IPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOIUX TPU3HAKK TPOTEKaHWsl peakuuii HMOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIeJICHHE ra3a, o0pa3oBaHHE BOJIbI), OMBITOB, HJUIIOCTPUPYIOLIMX NPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTENIbHBIX peakuui (TOpeHHe, peakluu pa3iokKeHHs, COCAMHEHMsI), pacllO3HaBaHHE
HEOPraHWYECKUX BEIIECTB C IMOMOIIbI0 KAueCTBEHHBIX pEaKkIUil Ha MOHBL, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtasibl 1 HX COeJUHEHUS

OObmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€PHbIE CTEEHU
okuciaeHus. CTpoeHne M (U3MUECKHE CBOICTBA MPOCTBIX BELIECTB — TaJOI'€HOB. XUMHUYECKHE
CBOMCTBa Ha IIpUMepe xJjopa (B3auMoJeiicTBHE C MeTajulaMHM, HeMeTaUIaMH, IeJI0YaMHu).
Xnoposonopoa. ConsHas KUCIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YeHHE, IpuMeHeHue. JlefictBue
XJIOpa ¥ XJIOPOBOJOpOJa Ha OpPraHu3M 4YenoBeka. BakHeillme xJopuibl U MX HaXOXJAECHUE B
IpUpoeE.

Obmass xapakrepuctuka o3yeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTeNneHH OokucieHus. CTpoeHue M (U3MYECKHE CBOMCTBA IMPOCTHIX BELIECTB —
KUCIIOpOJa U Cepbl. AJUIOTPOIHBIE MOAM(DUKALIMY KHCIOPOa U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHue, puzndeckne 1 XuMuueckue cBoiicTBa. OKCUIbI Cephbl KaK MPEACTaBUTENIN
KHUCIOTHBIX OKcHoB. CepHast KHUCIOTa, (U3MYEeCKHMe M XUMHUYECKHe cBoicTBa (00mme Kak
IpeACTaBUTENS Kjacca KUCIOT M crneruduueckue). XUMHUYECKUE pPEaKLUH, JIeKallue B OCHOBE
IPOMBILIEHHOT0 crioco0a MoiydeHus: cepHoil KuciotTbl. [Ipumenenue cepHoil kuciotsl. Conu
CEpHOI KUCIIOTHI, KAYEeCTBEHHAsI PeaKIis Ha Cylb(paT-noH. HaxoxaeHue cepsl u €€ COeAMHEHU B
npupoje. XHMHUYECKOE 3arps3HEHUE OKPYXAlOLEW cpelbl COEAMHEHUSMU Ccepbl (KHUCIOTHBIE
JIOX U, 3arpsI3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 NPENOTBPAILEHUS.

Obmass xapaktepucTtuka »3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCICHUS. A30T, paclpOCTpaHEeHUE B IpUpoJe, GU3NUecKrue 1 XUMUYECKIe
cBoiictBa. KpyroBopor azota B mpupone. AMMuak, ero (u3nyecKkue M XUMHYECKHE CBOMCTBa,
nojay4yeHue u npuMmeHenue. Coinm aMMOHHUS, UX PU3NYECKHE U XUMUYECKHUE CBOICTBA, IPUMEHEHHUE.



KauecTBeHHass peakuus Ha HWOHBI aMMOHHS. A30THas KHCJIOTa, €€ MoiydyeHue, (usnueckue u
XUMUYECKUE CBOMCTBa (00IIME Kak TMpeAcTaBUTENs Kiacca KUCIOT U crenududeckue).
Vcnonp3oBaHUE HUTPATOB U COJICH aMMOHHUS B KaueCTBE MUHEPAIBHBIX yI0OpeHHid. XUMUYECKOe
3arpsi3HEHUE OKpYXKaloLel Cpeabl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKH, 3arpsa3HEeHHE BO31yXa,
nouBsl ¥ BogoéMoB). Docdop, amnorponubie Mogudukauu Gocdopa, puznueckue 1 XUMUIECKHE
cBoiictBa. Oxcua docdopa (V) u dochopHas kuciora, pusnueckue U XUMUYECKHE CBOMCTBA,
nonydeHue. Mcmons3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX yIOOPECHUH.

Obmast xapakrepuctuka osneMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepPHbIC CTETEHH OKHCIICHHSA. YTIIEPOJ, aJUIOTPOIHBbIE MOJU(UKAIMU, pacnpoCTpaHEHHE B
npupozae, Gu3nYecKkue U XUMHYECKUe CBOMCTBA. Anmcopbums. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriepoaa, ux (u3nyeckue U XMMHUYECKHE CBOWCTBA, JEHCTBUE HA KUBBIE OPraHU3MBI,
NOJy4eHHE W MPUMEHEHHe. DKOJIOTHYECKHe MPOoOJIeMbl, CBs3aHHBbIE ¢ okcuaoMm yriepoma (1V),
TUIIOTE3a TI00aIbHOTO MOTEIICHUS KJIMMaTa, TapHUKOBBINA 3¢ (eKT. YronpHas KHCIoTa U €€ COJH,
X (pU3NYECKHE U XUMHYECKHE CBOWCTBA, NMONy4YeHHE U NpuMeHeHue. KauecTBeHHas peakiuus Ha
KapOoHaT-HOHBI. Mcronp30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIEHHOCTH M CEIIHCKOM
XO3SUCTBE.

[lepBoHavasibHbIe TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COENWHEHUSAX Yriepoja
(MeTaH, 3TaH, TUJICH, alleTUJICH, STAHOJI, TJMIIEPUH, YKCyCHas Kuciota). IIpupoaHbie HCTOYHUKH
yII€BOJOPOIOB (Yroib, IPUPOIHBIN ra3, HeQTh), MPONYKTHI UX NepepadOTKH (OEH3HMH), UX POJIb B
ObITYy M OpOMBIIIIEHHOCTH. [loHSATHE O OMOJOrMYecKH Ba)KHBIX BELIECTBAX: KHUpaX, Oelkax,
yriaeBoJax — M HX pPOJM B JKU3HU 4YeloBeKa. MarTepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHHI.

Kpemnwuii, ero ¢usuyeckue ©u XUMHYECKHE CBOWCTBA, IMOJyYeHHE U MPUMEHEHHE.
Coenunenust kpeMHus B npupone. O6uue npeacrtapienus 06 okcuae kpemuus (1V) u kpemHueBoit
kucinore. CUIMKaThI, UX UCIOJb30BaHUE B OBITY, B MPOMBILIUIEHHOCTU. BaxkHelne cTpouTeabHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, LIeMEeHT, OeToH, xeye300eToH. [Ipobnembl OGe3omacHOro
UCIOJIb30BaHUS CTPOUTEIbHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

U3ydyeHue o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISSHOM KHCJIOTHI, IPOBEIECHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-MOHBI M HAOJIOJEHUE NPU3HAKOB UX IMPOTEKAHMS, OIBITHI,
oTpakaromue (u3nueckne W XUMHYECKHE CBOWCTBA TajJOr€HOB U HUX COEAMHEHHMH (BO3MOXKHO
UCIOJb30BAaHUE BHAEOMATEpUAIOB), O3HAKOMJIEHHME C O00pa3llaMH XJIOPHUIOB (TajJOreHH]IOB),
O3HaKoOMJIeHHe ¢ oOpa3uamMu ceppl M €€ COEOUHEHHUSIMU (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATEpUaAIoB), HaOIIOAEHME  mpolecca  OOyriIMBaHHMsA — caxapa  IOX  JACHCTBHEM
KOHIIEHTPUPOBAHHOM CEpHOW KHCIIOTHI, U3yUY€HHE XHMUYECKUX CBONCTB pa30aBIEHHOH cepHOU
KHCJIOThl, NMPOBEACHUE KAaYECTBEHHOM peakUMHM Ha cynb(aT-uoH M HaO/oJeHHe Ipu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMU CBOWCTBaMHU a30Ta, ¢ochopa W HUX COEAUHEHUU
(BOBMOXKHO HCIOJB30BAaHUE BHUIEOMATEpHUaOB), o0pa3laMu a30THBIX U (HOCHOpPHBIX ynoOpeHHi,
noJy4yeHue, coOupaHue, pacro3HaBaHle U U3yUYeHUE CBOMCTB aMMHUaKa, MPOBECHIE KaUeCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (ocdaT-uoH U U3yuEeHHE IPU3HAKOB X MPOTEKaHUs, B3aUMOJIECHCTBUE
KOHIIEHTPUPOBAHHOM a30THON KMCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB),
U3y4yeHUE MOeNell KpUCTAINIMYECKUX PEelIETOK aiMmasa, rpaguta, QyJaepeHa, 03HAKOMIIEHHE C
IPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U  YCTPOHCTBOM
IpOTHBOrasa, Mojy4eHue, coOupaHue, pacro3HaBaHHE U U3YUYECHHE CBOMCTB YIJIEKMCIIOrO Trasa,
MPOBEACHUE KAYECTBEHHBIX peakluii Ha KapOOHAT W CHIIMKAT-UOHBI U U3YYECHHE MPU3HAKOB HX
OPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIUEH CHIMKATHOM HPOMBIIUIEHHOCTH, pELICHHE
HKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHelne HeMeTaJlJIbl U X COSTUHEHUSD.

MeTanjbl 1 HX COeJMHECHUSA

OOm1as xapakTeprCTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH HX MOJOKECHUS
B Ilepuonndeckoii cucreme xumuueckux snemeHToB [[. M. MeHnneneeBa U CTpOEHHSI aTOMOB.
Crpoenne MertamioB. Meramnueckass CBSI3b M MeETaNIMYeCKas KpUCTANIMYECKas peléTka.
DONEeKTPOXUMUYECKUN psii HampsbkeHUil MerajuioB. Dusnueckue U XUMHUYECKHE CBOMCTBa
MetasoB. O6umme crnocoObl MosydeHuss MeTaioB. [IoHsATHE O KOpPpO3WU METalIoB, OCHOBHBIE
crocoObl 3ammThl UX OT Koppo3uu. CriaBbl (CTanb, YyryH, AIOPATIOMHHHM, OpoH3a) U HX
IPUMEHEHHUE B ObITY ¥ IPOMBIIIIEHHOCTH.



[lenounble MeTasuibl: ojoxeHue B Ilepuonnueckoit cucreme XuMHUECKUX 3ieMeHToB Jl. 1.
MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXeHUE B mpupojae. uznyeckue 1 XMMHUYECKUE CBOWCTBA
(na mpumepe HaTpus U Kamus). OKCUABI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menouHbIx
METAJIJIOB U UX COCIUHEHUM.

[IlenouyHO3eMENbHBIE METAJUIBI MAarHUi M KajblUi: nonoxeHue B [lepuognueckoil cucreme
xuMuueckux snemeHtoB Jl. M. MenpgeneeBa, cTpoeHHME HX aTOMOB, HAxXOXJEHHE B IPHUPOJIE.
dusnyeckue M XMMUYECKUE CBOMCTBA MarHus M Kajabuusa. BaxHellme coelvMHEHUs KaabLUs
(oxeum, TuapoKcH I, conu). JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHCHHSI.

Amomunuil: nonoxenue B llepuogumyeckoil cucreme xumudeckux osiaemeHtoB J[. .
MengeneeBa, CTpO€HHE aToMa, HaxoXjaAeHUe B mpupoje. Pu3Myeckue U XMMUUYECKHUE CBOMCTBA
arOMUHUSL. AM(OTEpPHBIC CBOMCTBA OKCUA M TUIPOKCH 1A AJTFOMUHHUS.

Kenezo: mnonoxenue B Ilepmoguueckoil cucreMe Xxumudeckux »diaemeHtoB /. U.
MeHneneeBa, CTpOCHHE aTOMa, HaXOXAeHUE B mpupone. Pru3nyeckue U XMMHYECKUE CBOMCTBA
xkene3a. Oxcunpl, ruapokcunsl U comu sxene3a (1) m sxemeza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3ljaMi METaJJIOB U CIJIaBOB, MX (U3NYECKUMHU CBOWCTBAMU, U3YUCHUE
pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPUaIOB), 0COOEHHOCTEH
B3aUMOJICUCTBHSl OKCHJAa KalblMsl ¥ HATpust C BOAOM (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIEOMATEPUATIOB), HMCCIEIOBAHUE CBOMCTB KECTKOW BOMBI, Ipollecca TOPEHHUS Kele3a B
KHCTI0po/ie (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUS Ka4ECTBEHHBIX
peakiuii Ha WMOHBI: MarHus, KajblHs, adroMUHHS, 1uHKa, xene3a (I1) u xeneza (1), meau (1),
HAOJIIO/IEHHEe U OMHCAHME MPOIECCOB OKPAIIMBAHUS MJIAMEHH WOHAMH HATpUs, Kajdus U KaJbLUA
(BO3BMOXKHO HCIOJb30BAaHUE BUACOMATEPUAJIOB), HCCIEA0BaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/IA
AJTIOMUHUST ¥ THAPOKCHIA IIMHKA, PEIICHHWE JKCIEPUMEHTAJILHBIX 3a1ad 1Mo TeMme «Baxuewnmme
METaJUJIbl U UX COCTUHEHUS.

Xumus ¥ OKpY:Kamolas cpeaa

BemiectBa u martepuanbsl B IOBCEIHEBHOM JKHM3HU 4YeJOBEKAa. be3omacHOe MCIOJIb30BaHHE
BEUIECTB M XHMHUUYECKMX peakuuid B ObITy. llepBas momMompb Hpu XUMUYECKHX OXKOrax H
OTpaBJICHUSAX.

XUMHUYECKOE 3arpsi3HCHHE OKPYXKaromlel cpensl (mpenesibHas JOMyCTUMas KOHIICHTPAIIUS
BeniecTs, ganee — [1JIK). Posb xumMuu B perieHn# 5K0I0ruuecKuX mMpooJiem.

Xumuueckuii Ikcnepumenm:

n3y4eHue o0pa3ioB MaTepuaioB (CTEKIIO, CINIABBI METAJUIOB, IIOJUMEPHBIC MaTePUAJIbI).

Mescnpeomemnmnuie céasu

Peanuzanus MexXnpeaMETHBIX CBSi3ed IpPU W3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBIISETCS
Yyepe3 HCIOJIb30BaHNEe KaK OOILIMX €CTeCTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHSTUH, SBISIOLIMXCS
CUCTEMHBIMHU JUISL OT/AENbHBIX PEAMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBeHHO-HAy4YHbIC MOHSATHS: HAay4HbIM (aKT, TUMOTE3a, 3aKOH, TEOpHUs, aHAJH3,
CHUHTE3, KiIaccupuKauus, TMEPUOANIHOCTh, HAOMIOAEHUE, HKCIEPUMEHT, MOACIMPOBAHUE,
U3MepeHue, MOJIelIb, SIBJICHNE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHS, MaTEPUATIBI.

®usmuka: wmaTepus, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWI, H30TOIbI,
paMOAaKTUBHOCTb,  MOJIEKYJa, JJEKTPUUECKUM  3aps], MPOBOJHUKH,  IOJIYNPOBOIHUKH,
TUDIIEKTPUKH, (OTOPIIEMEHT, BEIIEeCTBO, TEJIO0, 00BbEM, arperaTHOe COCTOSHHUE BEIIeCTBAa, TIas,
pacTBOp, paCTBOPUMOCTb, KPUCTAINIMYECKAsT PEIIETKA, CIIJIaBbl, (PU3NUECKHUE BEIUYMHBI, CAMHHIIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorusi: ¢ortocunTe3, apixaHue, Ouocdepa, sKocHcTEMa, MHHEpalbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, MUTATEIbHbIC BEIIECTBA.

I'eorpadusi: atmocdepa, runpochepa, MUHEpaAIbl, TOPHBIC TTOPOJIBI, MOJE3HBIE NCKOMAeMBbIE,
TOILIIMBO, BOAHBIE PECYPCHI.

IMNJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOTI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



JIM4yHOCTHBIE pPE3YyJbTaTHl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 00IIEro oOpa3oBaHUS
JOCTUTAIOTCSL B XOJl€ OOy4YeHHUs] XMMHH B €IUHCTBE Y4eOHOM M BOCHUTATENHHOW NEATEIHHOCTH B
COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUWCKHMH COIMOKYJIbTYPHBIMH U TYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATBIMA B OOINECTBE MpaBWJIAMH M HOPMaMHU IOBEIECHHUS M CIOCOOCTBYIOT
mpoleccaM CaMOITO3HAHMS, CAMOPA3BUTHSI U COITMATIM3AIMK 00y4YarOIIUXCSl.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOHM IO3UTHBHBIX LEHHOCTHBIX OPHUEHTAIMH U PACHIMPEHHE OIbITa JEeSITeNbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTH:

1)naTpuoTn4ecKoro BOCIUTAHUS .

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY W HAYYHOMY
HACJIeIUI0, TOHWMAHMs 3HAYCHHS XHMHYECKOM HAyKHM B JKM3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMHGpOpMAIME O TEPEIOBBIX JOCTIKEHUAX W OTKPBITUSIX
MHUPOBOW U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUAX 00 YCTpPOHCTBE MHUpa
1 OO0IIIEeCTBa;

2)rpaska1aHCKOro BOCIMTAHMSA:

IOpPEACTAaBICHUS O CONHAJBHBIX HOPMaX M TpaBUiaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE, KOMM YHUKATHBH O KOMITETEHTHOCTH B OO IIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEIOBATENILCKOM, TBOPUECKOW H JAPYrUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pazHoo0pa3HON COBMECTHOM AESATEIbHOCTU TMPHU BHIMOJHEHUM YYEOHBIX, MO3HABATEIbHBIX 3a/1ad,
BBITIOJIHEHUH XUMHUYECKUX OJKCIEPUMEHTOB, CO3/IaHMH YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B TIPOILECCE ATOM Y4eOHOW AESATENHHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHHUE U TTOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX
HOPM C y4€TOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3)eHHOCTH HAYYHOTO NO3HAHUS .

MHPOBO33pEHUYECKHE  TPEACTABJICHHUS O  BEMIECTBE W XUMHYECKOM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHSI HAyKH W COCTaBJIONIUE OCHOBY ISt
MOHUMAaHUs CYIIHOCTH HAYYHOH KapTHHBI MUpPa, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHS MPUPOBI, B3aUMOCBA3SIX UYEJIOBEKAa C MPUPOIHON Cpenod, 0 poiau XMMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

M03HaBaTeNIbHbIE MOTHBBI, HANpaBJICHHbIE HAa IIOJyYEHHE HOBBIX 3HAHUN 1O XHUMUH,
HEOOXOMMMBIC 1T OOBSICHEHUsT HAOMIOMaeMbIX TIPOIIECCOB M SBJICHUHN, ITO3HABATEILHOM,
WH()OPMAITMOHHON M YMTATEIbCKOW KYJIbTYPhl, B TOM YHCJIE HaBBIKOB CAMOCTOSTEILHON pabOTHI C
y4eOHBIMM TEKCTaMH, CHPABOYHON JIMTEPATypOH, JOCTYNMHBIMH TEXHHUYECKUMH CPEICTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYEHHIO W TO3HAHHUIO, JHO003HATEIHbHOCTh, TOTOBHOCTh MU CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIEAOBATEILCKOM IeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBICHHOCTH U YPOBHS 00Yy4€HUs B JaJIbHEHIIIEM;

4)(popMHupoBaHUsA KYJIbTYPbI 310POBbS .

OCO3HaHUE IICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37]0POBBIO, YCTaHOBKH
Ha 3/J0pOBBIA 00pa3 >KW3HU, OCO3HAHUE TMIOCIAEACTBUH W HEMPUATHE BPEAHBIX MPUBBIYEK
(ynoTpebneHus anmKorojisi, HApKOTHKOB, KYypEHHUS), HEOOXOAUMOCTH COOJIOJCHUS TPaBUII
0e30macHOCTH MpU OOPAIICHUH C XUMUYECKHUMH BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5)TpynoBoro BocnuTraHus:

WHTEpeC K MPAKTUYECKOMY HM3YyUEHHUIO0 Tpodeccuil U Tpyaa pa3MyHOro poja, yBakeHUE K
TPYAY U pe3yJbTaTaM TPYAOBOH AEATENLHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUH 1O XUMHUHU, OCO3ZHAHHBIA BBIOOP WHIUBHIYAJIHHOU TPACKTOPUU MPOJIODKEHUSI 00pa3oBaHUs
C Y4€TOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycrenrHol mpodeccuoHaaIbHON ASITEIPHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh 2/IalITUPOBATLCS B TPO(ECCHOHANILHON Cpelie;

6)3K0J10rM4YeCKOr0 BOCIIUTAHMSI:

9KOJIOTMYECKHU 11eJIec000pa3HOe OTHOIIEHUE K IMPUPOJIe KaK MCTOUYHUKY KU3HM Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAaHHS, MOHMMAaHWE IICHHOCTH 3J0POBOr0 W Oe3omacHoro obpasza XU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3NYECKOMY M TICHXHUECKOMY 3/I0POBBIO, OCOZHAHUE
[IEHHOCTH COOJIFOJICHHSI TIPaBUJI O€30MacCHOr0 MOBEICHUS MpU PaboOTe C BEHISCTBAMH, a TAaKXKE B
CUTYaIHIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;



CIOCOOHOCTH MPUMEHSTh 3HAHUS, MMOJIy4aeMble MPU U3YYEHUU XUMHUH, JJIs pElIeHus 3a1ad,
CBA3aHHBIX C OKpYXarolled NpPUPOAHOU Cpedod, s MOBBILIEHUS YPOBHS 3KOJIOIMYECKOMN
KyJIbTYpbl, OCO3HaHUSA TI00albHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM U MyTed UX peleHus
MOCPEACTBOM METOAO0B XUMHUH, SKOJOIMYECKOrO MBIIUICHUSI, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMATIbHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeTampeaMETHBIX pPE3yJbTATOB BBIACIHAIOT 3HAYUMBIE A  (HOPMUPOBAHUS
MUPOBO33peHHsI OOIIeHayYHbIC TMOHATHS (3aKOH, TEOpHSs, NMPHHIIMII, TUMOTe3a, (PaKT, CUCTEMA,
MPOIIECC, DKCIHEPUMEHT M JPyroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHWUU M3 ATUX MPEAMETOB (hOpMHPOBATH MPEACTABICHHUE O
[IEJIOCTHON Hay4YHOW KapTUHE MHpa, M YHUBEpcajbHbIE ydeOHbIe neWcTBHs (TO3HABATEIbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOphIE oOOecreunBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY IJIAHUPOBAHUIO M OCYIIIECTBICHUIO Y4E€OHOU JesATeINbHOCTH.

Ilo3HaBarebHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jjornyeckme 1eMCTBUA:

YMEHHUS UCIIOJIb30BATh MPUEMBI JJOTMYECKOr0 MBIIJIEHUS IPU OCBOSHUH 3HAHUM: paCKpbIBATh
CMBICJI XMMHYECKUX MOHATUN (BBIIEIATh UX XapaKTEepHblE IPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b
C IPYTUMU MOHATUSMU), UCIIOJIB30BATh MOHATHS 175 OOBSICHEHHS OTAENbHBIX (PaKTOB U SIBICHUH,
BBHIOMpPATh OCHOBAaHUS M KPUTEPUH IS KIACCU(UKAIMU XUMUYECKUX BEIIECTB M XHMHUYECKUX
peaKIuii, yCTaHABIMBATh MPUYNHHO-CICICTBEHHBIE CBS3U MEXKAY OOBEKTaAMH HU3Y4YEHUS, CTPOUTH
JIOTUYECKUE paCCyXJeHUs (MHIAYKTUBHBIC, IEAYKTUBHBIE, MO AHAJIOTWH), J€JIaTh BBIBOABI U
3aKJIIOUEHUS,;

yMEHUE MPUMEHATh B IpOLlECCE MO3HAHUA NOHATHA (MPEIMETHbIE U MeETalpelIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHMHH, IPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XHUMHUU MOJEJIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTA),
XUMU4eckas QopMyna M yYpaBHEHHE XUMHUYECKOHW peakuuu — TPU pPEIIeHuH Yy4eOHO-
MO3HABATEJIbHBIX 3aJ1a4, C YYETOM ITHUX MOJEIbHBIX MPEICTABJICHUN BBISIBIATh U XapaKTEPU30BaATh
CYIIIECTBEHHBIC ITPU3HAKU M3y4aeMbIX O0BEKTOB — XHMHUYECKHX BEIIECTB U XMMHUUYECKUX PEAKIIUM,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, TPUUUHHO-CIIEICTBEHHBIE CBS3H U MPOTUBOPEUHS B U3y4aEMBbIX
MpoLeccax U SBJICHUSX.

ba3oBble uccienoBarejbckue 1eCTBUA:

YMEHHE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE
B KaueCTBE OCHOBBI JUII (D)OPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MPUOOpPETEHUE OMbITa IO IJIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHUIO YYCHHUECKHX
HKCIEPUMEHTOB, YMEHHE HAOJII0/aTh 3a XOAOM IPOIECcca, CaMOCTOATEILHO MPOrHO3UPOBATH €r0
pe3ynbTaT, (OpMyIMpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yjbTaTaM IMPOBEAEHHOIO OIbITA,
UCCIIEZIOBAHHUS, COCTaBIISATh OTUET O MPOJIETaHHOM paborTe.

Pabora ¢ ungopmanueii:

yMeHUEe BbIOUPATh, aHATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO PA3IUYHBIX BUJIOB U
dbopM mpencTaBieHUS, MOIyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIATEpATypa
XUMHUYECKOTO COAEP)KaHMs, CIPaBOYHbIE Moco0usi, pecypcel MIHTepHETa), KPUTHUECKHA OLICHHBATH
MPOTHBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSATh Pa3NMYHbIE METOJbI U 3apOChl MPHU MOUCKE U O0TOOpe MHPOPMALUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIl BBIMOJHEHUS Y4eOHBIX M MO3HABATEIBHBIX 3a7a4
ONpENEeNEHHOr0 THIMA, NPHOOPETEHHE OIbITa B OOJACTH WCHOJB30BaHUS HHGOPMAIIMOHHO -
KOMMYHUKATHUBHBIX TEXHOJIOTMH, OBJAJCHUE KYyJIbTYpOM AaKTUBHOIO HMCIIOJIb30BAaHUS PA3ITHMYHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OpPMY TIPEACTABICHUS
uHGOpMAIIMU W WIUTFOCTPUPOBATH peIlacMble 3a/adyd HECIOKHBIMH CXEMaMH, JAHarpaMMaMu,
npyruMu opMaMu rpauKi U BX KOMOMHAIIMSIMH;

yMEHHE UCHOJIb30BaTh W aHAJM3UpPOBATh B Mpolecce yuyeOHOM M HCCIeq0BaTEIbCKON
JeSITETPHOCTA MH(POPMAIIUIO O BJIUSHHUH IMTPOMBIILICHHOCTH, CEJIbCKOT0 X035HUCTBA U TPAHCIIOpTa Ha
COCTOSTHUE OKPYXAIOIIEH TPUPOIIHON CPEIbI.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eiiCTBUS:



yYMEHHUS 33/1aBaTh BOMPOCHI (B X0/€ Aranora u (Win) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMOit
TeMbl, POPMYJIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BHITTIOIHEHUS NMPEI0KEHHON 3a1auu;

YMEHHUS NPEJCTaBIATh MOJYUYEHHbIE PE3yJIbTaThl IO3HABATENbHON JEATEIbHOCTH B YCTHBIX U
NUCHbMEHHBIX  TEKCTaX; JeJaTh [PE3CHTAlMI0  pPe3yJbTaTOB  BBIIOJIHEHUS XUMHUYECKOI O
sKcrepuMeHTa (J1abopaTOpHOrO OMNbITa, JIAOOPAaTOpHOM pPAaOOTHI IO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, y4eOHOT O ITPOEKTA);

YMEHHSI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATENBbHOU U
UCCIIEIOBATEIbCKOM JeATEIbHOCTH IIPU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éra 00ImX
MHTEPECOB M COTJIACOBaHMs MO3MIMNA (00CYXIeHUs, 0OMEH MHEHHSMH, «MO3TOBBIE IITYpMBI»,
KOOp/IMHALIMS COBMECTHBIX JIEHCTBUH, ONpe/iesieHue KPUTEPUEB 0 OLIEHKE KauecTBa BBIIOJIHEHHON
paboThI U IpyTHE).

PeryasiTuBHbIe yHUBepcalbHbIe y4eOHbIe 1eiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OMPENENATh LENU JEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO IE€ATEIbHOCTD, BEIOUPATh Haubosee
3¢ dekTrBHBIE CITOCOOBI pelIeHus] yIeOHBIX U MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISATh
WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aJIFOPUTM JEHCTBUN MPHU BBINOJHEHUHU 3aJaHUN C yUYETOM
MOJyYeHHs] HOBBIX 3HAHUKH 00 H3yyaeMbIX OOBEKTaX — BEIIEeCTBAX M PEaKIHSIX, OLEHHBAThH
COOTBETCTBHE IIOJIyY€HHOI'O pe3yJibTaTa 3asBJICHHOM LEId, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IIpe/laraéMble B YCIOBUHU 3aJJaHUI.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMETHBIX peE3yJNbTATOB [0 OCBOCHUIO O00S3aTENBHOIO COJEp)KaHu,
YCTaHOBJIGHHOTO JaHHOH (QenepanpHOil paboueld mTporpaMMoOil, BBIACNSAIOT: OCBOCHHBIE
00y4arOLMMHKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI el CTBUH, criennduueckue ajs mpeaMeTHON
obmactu «XuMHs», BUIBl JEATEILHOCTH IO TOJYYEHHIO HOBOT'O 3HAHMS, €0 HMHTEPIpPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUsX.

K koumy obOydenus B 8 kjiacce mpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C()OPMUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHUIA:

® pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHUHA: aTOM, MOJEKYJa, XUMHYECKHI
3JIEMEHT, IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECH (OIHOPOAHASI M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAsE aTOMHAas U MOJIEKYJIsIpHash Macca, KOJMYECTBO BEIIECTBA,
MOJb, MOJSIpHAs Macca, MaccoBas JOJds XUMHUYECKOro »JJIeMEHTa B COEIUHEHHH,
MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIbHOCTh, CTEIIEHD
OKHCJICHUS, XMMHUYECKas peakius, KiIacCUHUKAIMs pPEAKUUi: peaKkmuu COeTUHEHUs,
pEaKIMU Pa3JIOKEHUs, peaKLUU 3aMEIlEHHs, Peakiui 0OMeHa, 3K30- U SHAOTEPMHUUECKUE
peakiuu, TerJIoBol 3(pPeKT peakuuu, SAPO aToMa, NIEKTPOHHBIM CIOM aToma, aTOMHas
opOuTanb, paguyc aroma, XMMUYecKas CBs3b, MOJSIPHAsS U HEMOJApHAs KOBaJEHTHAs
CBs3b, HMOHHAs CBA3b, HWOH, KaTHOH, aHUOH, pPacTBOpP, MaccoBas JOJis BellecTBa
(poLieHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHMX HOHATUH U NPUMEHSTH ITU
MIOHSITUS IIPU ONMCAHUM BELECTB U UX MPEBPAICHU;

® ICIOJIb30BATh XUMHUYECKYIO0 CHUMBOJHMKY ISl COCTABIEHUS (OPMYJT BEIIECTB U ypaBHEHHMA
XUMHUYECKUX PEaKIIHil;

® OmpeAenarTh BaJEHTHOCTb AaTOMOB OJJIEMEHTOB B OWMHApHBIX COCAMHEHUSX, CTEHNEHb
OKHCIIEHUSI DJIEMEHTOB B OWHAPHBIX COCOUHEHUSX, IMPUHAUIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COCOUHEHUH 1o ¢GopMysnaM, BHJ XUMHYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHASI) B HEOPTAaHUYECKUX COCIUHCHUSX

e packpeiBaTh cMbica llepmoamueckoro 3akoHa [I. M. MenneneeBa: neMOHCTPHUpPOBATh
MMOHMMAaHHUE TIEePUOJNYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX JJIEMEHTOB OT HUX
nonoxenuss B llepmoanueckoil cucreme, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOraapo;

e OMNHCHIBATh U XapakTepu3oBaTh TaOmuuHyio ¢Gopmy Ilepuoanueckoit cucTembl
XMMHUYECKUX SJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas mnoarpynna (A-rpymma)y u
«mobounast moarpynna (b-rpynma)», wmanbsle U GoiblIME TEPUONbI, COOTHOCHTH
o0o03HaueHus, Kotopele umerorcs B Tabimue «llepuoanueckas cucreMa XHMHUYECKHX



anementoB J[. M. MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIIee 4YHUCIO SJICKTPOHOB H
pacrpezielieHue UX MO0 JIEKTPOHHBIM CIIOSIM);

KJIACCHU PUITUPOBATh XUMHUYECKHE DJIEMEHTHhI, HEOPraHWUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YHUCIY M COCTAaBY Yy4YacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY
abdexty);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIACCOB,  TOATBEpKJasi  OMHCAHWE  TPUMEpPaMH  MOJICKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIHI;

NPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTHU MPOTEKAHUS XUMUYECKUX NTPEBPAIICHHUI B Pa3IMUHBIX YCIOBUSIX;
BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJI0 XUMUYECKOTO 3JIeMeHTa Mo (GopMyJie COECAMHEHHS, MAaCCOBYIO JIOJO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEAKIUU;

NPUMEHITh OCHOBHBIC ONEPAIMH MBICIUTEIBHOW JEATCIbHOCTH — aHaliu3 W CHUHTE3,
cpaBHeHHE, 0000IIeHHe, CHUCTEeMaTH3alMio, KJIACCH(UKALNIO, BBIIBJIEHHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSI3€d — JJIi M3y4EHUs CBOWCTB BEIIECTB M XMMHMUYECKHX peaklui,
€CTeCTBEHHO-HAaY4YHbIE METO/Abl MO3HAHUS — HaOII0JeHHE, U3MEpEeHHe, MOJEIPOBaHNUE,
SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIN);

ClleoBaTh NpaBHJIaM IOJb30BAaHUS XMMHYECKOM TMOCylod ©  Jab0paTOpHBIM
o0opynoBaHHEeM, a Tak)Ke MpaBHiaM oOpalleHUss C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMH 110 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYyYEHHUIO U
cobupaHuio ra3o00pa3HbBIX BeEHIECTB (BOAOpPOAAa M KHCJIOpPOJAA), IIPHUTOTOBJICHUIO
pacTBOpPOB C OMpPENeIEHHOW MacCOBOM J0JIEH pacTBOPEHHOIO BEIIECTBA, MUIAHUPOBAThH U
MPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IMIEIOYEH U
KHCIIOT C ITOMOIIBIO0 MHANKATOPOB (JTakMyc, (heHonPTaIenH, METUIIOPAHK U JPYTHE).

K kouiy obydenus B 9 kjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00 yUAIOIIUXCSl YMECHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHI: XUMHUYECKMH JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
3EKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHUS, XUMUYECKash PEaKLUs, XMMUYECKas CBS3b,
TEIJIOBOM 3¢ (deKT peakmuu, MOib, MOJAPHBIH 00BEM, pacTBOp, dSJIEKTPOJIUTHI,
HEDJICKTPOJUTHI, DJCKTPOIMTHYECKAss UCCOIMAINsA, pPEAaKUUd HOHHOrO OOMEHa,
KaTajau3aTop, XHMMHYECKOE paBHOBECHE, oOOpaTUMble M HeoOpaTHMblE peakluH,
OKHUCJIMTEJIbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, OKUCIUTEIb, BOCCTAHOBUTENb, OKHUCIIEHUE
U BOCCTAHOBJIGHHE, aJUIOTPONHUs, aM(OTEpPHOCTh, XUMHUYECKas CBSI3b (KOBaJEHTHAs,
MOHHAs, MeTaJNIN4ecKas), KpucTajulMueckass pemeTka, KOppo3us MeETallJIOB, CILJIaBBHl,
CKOPOCTh XUMUYECKOM peakuuu, mpenenpHo nonycrumas konuentpanus 111K Bemecrsa;
WUTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHMX IOHATHM M IPUMEHATH 3TH
HNOHSTHS IIPU ONMCAHUU BELECTB U UX MPEBPAILECHU;

HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUs (POPMYJI BEIIECTB U YpaBHEHUN
XUMUYECKUX PEAKLIHI;

OIpPEENATh BaJEHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX 3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOr0 COCTaBa, IPUHAMIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIUHEHUN
no ¢opMmynaM, BUJA XHUMHYECKOH CBS3M (KOBallGHTHAs, HMOHHAs, MeTaJUIMYecKas) B
HEOPraHUYECKUX COECAMHEHUAX, 3apsi HOHA [0 XUMUYECKOU GopMmyJie, XapaKTep cpeibl B
BOJHBIX pAacTBOpPaxX HEOPraHMYECKUX COCIWHEHUN, TUIl KPUCTALIMYECKON pEeHIETKU
KOHKPETHOTI' O BEILIECTBA;

packpbiBaTh cMbICi [lepuoanueckoro 3akona JI. . Menaeneesa u 1eMOHCTPUPOBATH €T0O
[IOHMMAaHHE: OIMUCBhIBAaTh M XapaKTepu3oBaTh TaOIMuHylo (opmy Ilepuonnueckoit
CHCTEMbI XUMUYECKUX 3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJaBHAs moArpymnmna (A-rpyrra)y
u «mobounass moarpynmna (b-rpynma)», manbsle W OoJblIME TMEPUONbI, COOTHOCHTH
0003HAauEHHUs, KOTOpbIE HUMEIOTCS B MEPUOAMYECKON TaOmuIle, C YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHMS] aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsj sapa,



o0Ilee YMCIO SJEKTPOHOB W pacCHpeleleHHe UX IO SJCKTPOHHBIM CIIOSIM), OOBSICHSTH
o01Ire 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB AJIEMEHTOB U UX COCTUHEHHH B mpenenax
MaJblX MEPUOJOB U IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCHU PUITUPOBATh XUMHUYECKHE DJIEMEHTHhI, HEOPraHWUYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (IO YUCIYy M COCTaBy Y4YacTBYIOIIMX B PEaKIHH BELIECTB, MO TEMJIOBOMY
3¢ deKTy, Mo U3MEHEHHIO CTEeTeHEH OKUCICHUS XUMHUECKUX dJIEMEHTOB);
XapaKTepru30BaTh (OMHUCHIBATh) OOIIME U creU(PUUECKue XMMUYECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB, MOATBEPXKIAsl ONMHMCAHUE TPUMEPaAMHU MOJICKYJSPHBIX U HOHHBIX
YPaBHEHMI COOTBETCTBYIOINX XUMUYECKUX PEAKIUH;

COCTaBJISAITb YPABHEHUS AJIEKTPOJIUTUYECKOM JUCCOLMALIMU KHUCIIOT, LIEJIOYEN U COJEH,
NIOJIHBIE U COKpAIIEHHBIE YpPaBHEHHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHS pEaKIlHii,
MOJITBEPIKTAIOIIUX CYIIECTBOBAHUE TCHETHYECKOW CBSI3U MEXK]Y BEIIECTBAMU Pa3IUIHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUA TMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOT O OallaHca ATUX PEaKIIHii;

IPOrHO3UPOBAaTh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTHU
NPOTEKAHUS XUMHUECKUX ITPEBPALIEHUH B Pa3IMYHbIX YCIOBUIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJI0 XMMUYECKOT0 3JIeMeHTa Mo (opMyJie COECAMHEHHS, MAaCCOBYIO JIOJIO0 BELIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW PEaKIInH;

coOmonaTh MpaBWia MOJb30BAaHUS  XMMHYECKOW TOCYyAo W 1a00paTOpHBIM
o0opynoBaHUEeM, a TaKXe MpaBuiIa OOpalleHHs C BEIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU 1O BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB MO TOJYYCHUIO U
coOMpaHuUIo ra3000pa3HbIX BEIECTB (aMMHUaKa U YIIEKUCIIOro rasa);

IPOBOJUTh PEAKIMH, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB pa3jMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOPHA-, OpPOMHUI-, HOAWA-, KapOoHaT-, docdar-,
CHIIUKAT-, CyJb(aT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U NOHBI U3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKHUX BEIIECTB;

IPUMEHITh OCHOBHbBIE ONEpPAllMM MBICIUTEIBHON AEATEIbHOCTH — aHaJW3 U CUHTE3,
CpaBHEHHUE, 000011IeHrEe, CUCTEMAaTU3all1I0, BbISIBJIEHUE TPUUYUHHO-CIIEICTBEHHBIX CBS3EH
— JUIsI W3Y4YEHUsI CBOWCTB BEIIECTB M XMUMHYECKUX pEaKLUH, €CTEeCTBEHHO-Hay4HbIC
METO/bl TO3HAHUS — HAOJI0AeHNEe, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIi
Y MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyecTBo 4acoB
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM MPOrpaMMbl Bcero Konrpoabnere HpaxTuyeckue oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasjnea 1.IlepBoHayajibHble XUMHYECKHE OHATHUS
XuMusT — BaXkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK
MPaKTUYECKOH eI TeTbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubmmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazgeny 20
Pa3jnes 2.BaxHeiinmme npeacTaBuTe M HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. ITonsitue 6 bu6mmotexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bognopon.IlonaTue o kucinorax 8 1 bu6mmoteka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [TonsiTHE 00 5 1 1 bub6moreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmmoreka [JOK
HEOPTaHUYECKUX COSTUHEHUI https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 30

Paspnes 3.1lepuoagnuecknii 3axon u Ilepnoauyeckas cucrema xumudeckux djiemMeHToB /[. U. MenaeseeBa. CTpoeHue aToMOB.
Xumnueckasi CBsi3b. OKHCJIUTEIBHO-BOCCTAHOBHUTEIbHbIE PEAKIIMHU

[Tepuognueckuii 3aK0H U

31 [lepnonnueckas cucrema 7 bu6motexa IIOK
' XUMHYECKUX d351eMenToB 1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHne aToMma
XuMH4YecKas CBA3b.
3.2 OKUCIUTEIBHO- 8 1 bubmorexa LIOK

BOCCTAHOBHTCIIbHBIC PCAKIINH

https://m.edsoo.ru/7f41837¢
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bubmorexa [IOK

Hroro no paszeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOI'PAMME
9 KJIACC
KoanuectBo yacos JIEKTPOHHBIE
Ne n/n HanmeHoBaHue pa3aesioB U TeM Kontpoabmsie | TpaKTieckie (uugposbIe)
NporpamMmmsl Bcero paboThi paBoTHI ggi);;(c)::nenbﬂme
Pa3nen 1.BemecTBo 1 XumMnuyeckne peakunu
11 [ToBTOpeHue u yriydieHue 3HaHU 5 1 bubmuorexa LIOK
OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubmorexa [IOK
peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTUUECKAS TUCCOLMAITHS. 8 1 1 Bbu6moreka [JOK
XUMHYECKHE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2.HemeTanibl M MX COeIMHEHUS
21 OOm1as XxapakTepUCTUKA XUMUYECKIX 4 1 bubmotexa LIOK
snemeHToB VIIA-rpynmer. ['anorens https://m.edsoo.ru/7f41a636
OO1m1as xapakTeprCTUKAa XUMUYECKUX Bu6morexa LIOK
2.2 snemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEMHEHHUS
OO1m1as xapakTeprCTUKA XUMUYECKUX
2.3 BHeMeHTOE VA-EpynnH. A3zort, pochop u ux 7 1 ﬁﬁfﬁff/ﬁ.ﬁiﬁiﬂﬁ/? £412636
COEMHEHHUS
OO1m1as xapakTeprCTUKA XUMHUYECKUX
24 3neMeHTuo§ |VAI-)prHHBI. Yrnepon n 8 1 2 ﬁtilggjl/(;;?;ji(]i)(?rﬁ/? 412636
KPEMHHI U UX COeIMHEHUS
Wroro no pazneny 25

Paznea 3.MeTaJJIbl M UX COCIUHECHUS
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3.1 OO01re cBoiCcTBa METAIIOB 4 E‘[Ptlggl/?rfe;jz(])lc)orﬁﬂ £412636
3.2 Bakuelimue MeTayibl 1 UX COSTUHEHUS 16 1 2 Egsglld/c;r:e;jzcﬁ)or{fﬂ £412636
Wroro no pazneny 20
Pa3znea 4. Xumus u okpyskamoumas cpeaa
4.1 BeniectBa u MaTepuaibl B )KM3HH YeJIOBEKa 3 Bubmmorexa HOK
' https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
IMOYPOYHOE IIJNIAHUPOBAHUE
8 KJIACC
Ne KoJunyecTBo yacos DJieKTPpOHHbIe NG poBbIE
II/-I[ Tema ypoka Beero Konrposabhusbie | IIpakTHueckue oOpa3oBaTe/bHbIE
padoThI padoThI pecypcsl
1 [Ipenmet xumuu. Posib XUMUH B KU3HA 1 bub6munorexa IIOK
yenoBeka. Tena U Bemecrsa https://m.edsoo.ru/ff0d210c
2 [Tonsatre 0 MeTomax MO3HAHKS B XUMHUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[TpaxkTnueckas padota Ne 1 «IIpaBuia paboTsl Buborexa [OK
3 B JJAOOPATOPHH U TIPUEMBI 00 PAIIICHUS C 1 1 https://m.edsoo.ru/f0d23dc
71a00paTOPHBIM 000PYIOBAHUEM) — '
4 Yuctele BemecTBa U cMecu. CriocoObI 1 bubmoreka IIOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «Pa3nenenue Bu6mmoexa LIOK
5 cMmecel (Ha mMpuMepe OUMCTKU TOBapEeHHOM 1 1 https://m.edsoo.ru/ff0d28c8
COJIN)» — '
bubmorexa [IOK
6 ATOMEL H MOJIEKY b1 1 https://m.edsoo.ru/ff0d2a6¢c
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE 3IIEMEHTHI. 3HAKH (CUMBOJIBI) bubmotexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIC BEIIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE brbmotexa [IOK
https://m.edsoo.ru/ff0d2d50
10| Xemewscoman Gopmyna. Barcnmsoom atowos BuSmonexa LIOK
https://m.edsoo.ru/ff0d2eae
XHMHYECKUX DJICMCHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bub6muorexa IIOK
OTHOcHUTE IbHAS MOJICKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast J0JII XUMHYECKOI'0 3JIEMEHTA B but6mmoreka [JOK
COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemniectBa. Mosb. MosspHas but6moreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUMHICCKHE SBJICHUS. bubmoreka IIOK
Xumudeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBus IpOTEKaHUs bu6mmotexa IIOK
XUMHUYCCKHUX PEaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIECTB. bubmmoreka [IOK
XUMHYECKHE ypaBHECHHSI https://m.edsoo.ru/ff0d3b88
17 BrrunciaeHus KoJu4ecTBa, MacChl BEIlleCTBa bubmiorexa [IOK
110 YPaBHEHUSIM XUMHYECKUX PEeaKIuit https://m.edsoo.ru/ff0d5708
18| (coommmem, prmonenmn samematms BuSmaorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19| ommcronemmer OdoBuerne n BuSmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIys 3HAaHUI
20 KonrtponeHas pabora Nel mo reme bu6muotexa LIOK
«BerectBa 1 XUMHYECKHE PEAKITHNY https://m.edsoo.ru/ff0d4290
21| Rnenopon o amemenn w npotros semecrao Bumaorexa LIOK
' https://m.edsoo.ru/ff0d448e
O30H
29 duznueckue U XUMUYIECKHE CBOMCTBA bubmorexa [IOK

KHCI0poAa (peakuy OKUCIEHHs], TOPEHHE).

https://m.edsoo.ru/ff0d4614
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[Mousarme 00 oxkcuagax

CriocoObI mosTyueHus: KUCI0poa B

bu6morexa IIOK

23 71a00paTOPUU ¥ TIPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenue kucaoposa
20| nomamme.o repwoxmmctton ypasmens bubmorexa LIOK
P My ’ https://m.edsoo.ru/ff0d4790
9K30- M YHJTOTEPMHUUYCCKUX PEAKITUAX
25 | Jurpmsmenc soyiysa, cnocoom ero BuSmmorera LIOK
p AYXS, https://m.edsoo.ru/ff0d4c4a
PEOTBPAIICHUS
26| dlonysenme n cotwpane xietoposs BuSmorerxa LIOK
Y1 oHp poa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE ero CBOWCTB)»
27 Bonopon — 3J1eMEHT U TPOCTOE BELIECTBO. bubmmoreka LIOK
Haxox/eHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKre U XUMHYECKUE CBOMCTBA bubmmoreka [IOK
Bojopoaa. [Tpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX M COMAX bubmotexa [IOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI OTyueHUs BOJIOPO/Ia B bubmnoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| dlonysenmen cobupane soxopoma Bumioroxa LIOK
- b AOpOAE, https://m.edsoo.ru/ff0d4f42
W3yYEHUE ero CBOWCTBY»
. . but6mmoreka [JOK
32 MoutsipHbiil 006EM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/f0d542e
| Do b comsees e Bumorera 0K
HOMY Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
o | Domenenun oo o 1 s Butmorers 110K
pear: N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 du3nYecKre 1 XUMHUYECKUE CBOKMCTBA BOIBI brbmotexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lorsTre 00 bubmmoreka [JOK

HHAWKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona kak pacrBoputens. HaceieHnnbie u

37 HEHACHILLEHHbIE pacTBOPbI. MaccoBas 40Jis bubmorexa HOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
o
3 | dlpurorossene prormopen ¢ onpererianoi butimtorexa LIOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei pacTBOPEHHOTO BEIIECTBAY
39 Kontponpenas pabora Ne2 mo teme bu6mmoteka [IOK
«Kucnopona. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KIACCH(PUKAIUS, bubmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41| xnenommix, oomosmmmn n aorepmix buGmnorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccuduxanus, bubmiorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XumMru4ecKue CBOMCTBA bu6motexa [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiaccudukanusi, bub6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmyyenue u XuMHU4YECKHE CBOWCTBA KUCIIOT budmiorexa [IOK
https://m.edsoo.ru/ff0dfee2
16 Comu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [IOK
MOJYYCHNUS, XAMUYIECKUE CBOW CTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe bu6motexa [IOK
«OCHOBHBIE KJIACChI HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMH CHUI
48 ['enernueckas cBA3b MEXK]y KJaccamu but6moreka [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edso0.ru/00ad9a50
49 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUM E::g;?/ﬁ?ﬁlsgﬁﬁlma d9ch?
o
S0 | "Ocosmte ctacont neopramce BuGmiorexa LIOK
. https://m.edsoo.ru/00ad9ela
CO€JIMHEHUM
51 [TepBble MONBITKH Ki1accuukanuu bu6moteka [IOK

xuMudeckux aiemMeHToB. IlonsaTue o rpynmnax

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
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CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3axoH u Ilepuoguueckas

bu6morexa IIOK

52 CHUCTeMa XMMHYECKHUX deMeHToB /JI. 1. hitps://m.eds00.ru/00ada52¢
Mengeneepa
53 [Tepuonpl, rpynmnsl, HOATPYIIIIBI bubmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX sifIEp. bubmmoreka [IOK
W3oTombl https://m.edso0.ru/00ada342
55 | oweneron Tlepmamtrcsod onoremst 1. 1L BuGmorexa LIOK
https://m.edsoo.ru/00ada6bc
Mengeneepa
XapaKTepucTUKa XUMHYECKOTO 3JIE:MeHTa o Bubmorexa [IOK
56 ero nosioxkeHuto B [lepuoandeckoii cucreme ]
https://m.edsoo.ru/00ada824
J. . Menneneera
3navenwue [leppoanueckoro 3akoHa Jis
57 pa3BUTHs HayKu U nipaktuku. J[. U. bu6motexa [IOK
MemnneneeB — y4€HbIH, eAaror 1 https://m.edsoo.ru/00ada96e
TPaKJIaHUH
58 DJIEKTPOOTPHUIIATEIILHOCTH ATOMOB bubmmoreka [IOK
XUMHUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckast CBsI3b Enbmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas moisipHasi XaMU4YECKasi CBSI3b bubmotexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemonsipHast XuMU4ecKasi CBS3b bubmaorexa LIOK
https://m.edsoo.ru/00adaab9
bub6munorexa IIOK
62 Crenens oxucieHus https://m.edscL)E).rUIOOadanS
63 OKHUCIUTETHbHO-BOCCTAHOBUTEILHbBIC PEAKITUN Bubmmorexa HOK
https://m.edso0.ru/00adb076
64 OKMCIINTEIN U BOCCTaHOBUTEIHN bubmotexa LIOK
https://m.edso0.ru/00adb076
65 KonrtponsHas pabora Ne4 o reme «CtpoeHue bu6morexa [IOK
aToMa. XMMHYECKAs CBA3EY https://m.edso0.ru/00adb486
66 PesepBHbIii ypok. O6001meHne u Bbu6morexa LIOK

cucTeMaTu3anusa 3HaHu1

https://m.edsoo.ru/00adh33c¢
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67 PesepBHblii ypok. O00611eHNE U 1 bubmmoreka LIOK
CHUCTEMATH3aIMs 3HAHHUM https://m.edsoo.ru/00ad9ch2

68 Pe3epBHbIii ypok. O6001IEHUE U 1 bu6moteka [IOK
CHUCTEMATH3aLMs 3HAHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 4
9 KJIACC
Ne KoaunuyecTBO 4acoB Jara yeKTpOoHHBbIE N pPOBbBIE
/i Tema ypoka Beero KonrTpoasbnbie | IlpakTuyeckue w3ydenus o0pa3oBare/bHbBIE
padoThI padoThI pecypchbl
Ilepnonnueckuii 3aKoH.

1 Ilepnonnueckas cucrema 1 but6moreka [JOK
XUMHYECKUX 351eMenToB 1. U. https://m.edsoo.ru/00adh59e
MenaeneeBa

, | eeonemeem s e BuGaoess LOK

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

3 Knaccudukanys 1 HOMEHKIATypa 1 bu6morexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudeckoi CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo reme

5 «IToBTOpEHUE M YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyaccay

6 Knaccudukanust XuMudeckux 1 but6moreka [JOK
PEAKIIHii 110 PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

7| poweuen, Tommne & romorenmmn | Bu6mtorera LIOK

’ https://m.edsoo.ru/00adbe9a
TeTEPOTr CHHBIX PEAKITUAX
[ToHsAITHE O XUMHUYECKOM PAaBHOBECHHU.

8 ®DaKTOpBI, BIUSAIOIIME HA CKOPOCTD 1 bu6morexa [IOK
XMUMHYECKON PEakIluu U MMOJI0KCHHE https://m.edso0.ru/00adc28c¢
XUMHUYECKOTO PABHOBECHS

9 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC 1 bub6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOTUTUYECKON 1 bubmoteka [IOK
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nucconuanyuu. CuiabHble U cialble
SIEKTPOJIHUTHI

https://m.edso0.ru/00adcd68

11 HMounble ypaBHEHUS peaKIIi Bubmorexa HOK
yp peaxi https://m.eds00.ru/00add448
12| oonosanat s coors npeneasncr BuGmorexa LIOK
p uﬂ https://m.edso0.ru/00add5d8
06 BJ'IGKTPOJ'II/ITI/I‘-IGCKOI/I aucconualnnn
| M ot core s ccr Bumonea 0K
el . https://m.edsoo.ru/00add8b?2
QJICKTPOJHUTUYICCKON JUCCOLMAITNH
14 TToHATHE O THUAPOIM3E CONEM bubmrorexa [JOK
AP https://m.eds00.ru/00add9d4
15 O0001Ie e U cucTEMaTU3aLUs but6moreka [JOK
3HAHUU https://m.edso0.ru/00addd12
15| e e Bumorexa L1OK
p https://m.edso0.ru/00addbfa
3aga49»
17 | O e Acoocmmmn BuGaorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
18 | Ko roa s oo BuGmorexa LIOK
pruMep https://m.edsoo.ru/00addfe2
XJjopa
10 | o o o, pomraone BuGmorexa LIOK
» HOMIYH ’ https://m.edsoo.ru/00adel104
IIPUMEHEHUE
20| s s croromn BuGmiorexa [1OK
yHeHue N ’ https://m.edsoo0.ru/00ade348
I/I3y‘{CHI/Ie €€ CBOUCTB»
20| e ot corm o 5 BuGmorexa LIOK
peakimy, A https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
22 OO6m1ast XxapakTepUCTHKA SJIEMEHTOB bubmmorexa [{OK
VIA-rpymis https://m.edsoo.ru/00ade64a
23 ANnoTponHbIe MOTUPHUKAIINH CEPBI. bu6moreka [IOK

Haxoxaenue cepbl U €€ coeIMHEHUM

https://m.edsoo.ru/00ade64a
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B IIpUpOJE. XMMUYECKHE CBONCTBA
cepsl

CepoBopopo, ctpoenue, Gpu3ndecKue

bubmmoreka [IOK

24
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
| g e Cor Bumoress LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHE PEAKIUY, JIEKALIUE B
OCHOBE IPOMBILINIEHHOTO cIloco0a
26 IIOJIyYEHHUSI CEPHOU KHUCIIOTHI. bu6moteka [IOK
XUMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpelibl COeAUHEHUSIMU
cephl
27 Briunciienmne MmaccoBoi 10JIM BBIXOJA bu6moreka [JOK
POJIYKTA PEAKIIMH https://m.edsoo.ru/00adec8a
OO6mast XxapakTepUCTHKA SJIEMEHTOB
28 VA-rpynnsl. A30T, pacnpocTpaHEHUe bu6morexa [IOK
B IIpHUpPOJIE, PU3NICCKHE U https://m.edsoo.ru/00adeea6
XHMHUYECKHE CBOMCTBA
29 fI/IIVII\I/IVII/II/‘I{aeI:;KiIFeO C(EI(/)I;IIZ:EZKII/IIEJII/I YCHHUE U bubmaorexa TIOK
» HOTY https://m.edso0.ru/00adf004
MIPUMEHEHUE
30| dlonysenne mumbass, myaorme o Buorexa LIOK
s ath: https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3OTHas KHCIOTa, € PU3nYecKue u bu6moreka [IOK
XMMHYECKUE CBOICTBA https://m.edsoo.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJIEM
YAROOP ’ . https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl
COCIMHCHUSAMH a30Ta
33 $§§$§ pI.{gIKIf:II(I:[n((l));); q)gpll):pl(q\?cfne u bubmorexa LHOK
p . https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTyICHUE
34 Hcnonp3oBanue hochaToB B KauecTBe but6mmoreka [[OK
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MUHEpaJIbHBIX Y00 PEHUH.
3arpsA3HeHNUe IPUPOIHON CPEIIbI
¢dbocdaramu

https://m.edso0.ru/00adfc20

VYraepon, pacnpocTpaHeHUE B

bubmmoreka [IOK

35 HpI/IPOJIe, (busznUecKre 1 XMMUYECKUE https://m.eds00.ru/00adfd9c
CBOMCTBa
Oxkcunsl yriaepoaa, ux Gu3ndecKkue u
36 XHMHYECKHE CBOMCTBA. but6moreka [JOK
DKOJIOrUYeCKUe MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ oKcuioM yriepona (1V)
37 VYronbHas KHCIOTA U €€ COJIn bubmorexa [IOK
https://m.edso0.ru/00ae006c¢c
[IpakTnueckas padorta Ne 4 mo reme
"[TonydyeHue yrieKucaoro rasa. bubmumoreka [IOK
38 )
KauecTBeHHas peakiius Ha KapOoOHaT- https://m.edso0.ru/00ae027¢e
noH"
[TepBoHavaIbHBIC TOHATHS 00
39 Opl“IleI/I‘leCKI/IX BEIECTBAX KAaK O Brbmorexa HOK
https://m.edsoo.ru/00ae054e
COEMHEHUSIX yriepoaa
40 Kpemnuii u ero coenuneHus bubmorexa LIOK
https://m.edso0.ru/00ae080a
[Ipaktueckas paborta Ne 5. Permenue
a1 JKCIEPUMEHTAIBHBIX 3a1a4 10 TEME bu6moTteka [JOK
«Bakneilme HeMeTaIUIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHU S
Kontponsuas padora Ne3 mo teme
42 «Baxcrl){eﬁmne geMeTaJI.HBI 1 UX bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS)
OO611ast XapakTepUCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.
MeTtannumyeckasi CBI3b 1 bu6mmoreka [JOK
43 .
MeTaJJIMYEeCKasi KPUCTaJIMYeCKast https://m.edsoo.ru/00ae103e
pemérka. duznyeckre cBOWCTBA
METaJJIOB
XUMHYECKHAE CBOI/ICTPa METaJIIOB. Bu6motexa LIOK
44 DNEKTPOXUMUYECKUH psf

HANPsDKEHUN METAJIOB

https://m.edso0.ru/00ael1156
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OO61ue criocoObl MOoNTy4YeHus
mertaoB. CiraBel. Beruucinenus 1mo

bubmmoreka [IOK

45 YPABHCHHSM XUMHHCCKHX PCAKLIK, https://m.edsoo.ru/00ae1156
€CJIM OJIMH M3 PEarcHTOB COACPIKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UHN METAIIIOB bubmorexa LHOK
https://m.edsoo.ru/00ael278
bubmmoreka [JOK
47 Wenotrere Merab! https://m.edS(EE).ru/Oan14b2
48 OKcHuAbl U TUAPOKCHUIBI HATPUS U bubmmoreka [JOK
KaJTHst https://m.edsoo.ru/00ael14b2
49 IIlenouHo3eMeTbHBIE METAIUIBI — bu6moreka [JOK
KaJblHI 1 MarHUM https://m.edso0.ru/00ael5e8
50 Baxnuelimue coequHeHns KajablUs Eubmorexa OK
https://m.edsoo.ru/00ael5e8
51 O606HjeHI/Ie U CUCTEMAaTU3aLusI
3HAHUHN
59 JKEcTKOCTh BOMIBI U CIIOCOOBI €6 bub6mmoreka [JOK
yCTpaHEHHS https://m.edso0.ru/00ae1886
53| "RGemoen somm weromt & bubmiorera LIOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmmoreka [JOK
>4 AEOMHHHH https://m.edsﬁn.ru/Oanch
55 AmdoTepHbIe CBOWCTBA OKCHIA H bubmmoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmumoreka [IOK
56 Keneso https://m.edS(I){).ru/Oan1d86
57 OKcuabl, TMAPOKCUJIBI U COJIH JKEJe3a bubmmorexa [IOK
(I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O606H56HI/IG U CUCTEeMaTh3aIus
3HAHUHN
[Ipaktuueckas padora Ne 7. Pemienue
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK

«BaxHeiinme MeTaaiabl U UX
COCOMHCHU A

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Beruucnenuns no ypaBHeHUAM
XMMHUYECKUX PEaKIUil, €CIIN OJIUH U3

60 peareHToB J1aH B U30BITKE UK 1 bubmmorexa [{OK
COCPKUT MpUMecH. Beruncienus https://m.edso0.ru/00ael1750
MacCOBOH JI0JIM BBIXOZA MPOTYKTa
peakuuu
61 O606I.EICHI/I€ U CHCTEeMaTH3aIus 1
3HAaHUU
KonTtponbsnas pabora Ned mo reme
62 «BaxHeiime MeTaIbl U UX 1
COEJTMH CHUSD
63 BemecTBa 1 matepuansl B 1 bubmmoreka [IOK
[IOBCEIHEBHOM KNU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE 1 bubmumoreka [IOK
OKPYIKaIOIIEH Cpesibl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun 1 bu6muoreka [IOK
9KOJIOTHYECKUX MPOOJIEM https://m.edso0.ru/00ae4270
66 PezepBHblii ypok. O00011eHNE U 1 bu6mmorexa LIOK
CHCTEMAaTH3aIHsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblii ypok. O0001IEHNE U 1 bu6mmorexa [IOK
CHUCTEMAaTH3alHsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O0001IEHNE U 1 bu6moreka [IOK
CHCTEMAaTH3aIisl 3HAHHIMA https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET



