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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (eaepasbHOil pabdoueil nporpaMMbl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENogaBaHus yueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCSA CPEACTBAMU Yy4EOHOTO
npenMera, YCTaHABIMBAET  00s3aTEIbHOE MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeiesieHne ero Mo KiaccaM M CTPYKTypUpOBaHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH € Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TpoIlecca, BO3PACTHBIX
ocoOeHHOCTe O00ydJarouuxcsi, OMNpenensieT BO3MOXXHOCTH —TNpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHPHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TIIOOATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001Iel U (HYHKIIMOHATBHOW TPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
ATanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUs B OOYyUYEHHU XUMHUU OOECNEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMUMHH Ha ONPEIEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ uzyueHuro. Conaep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUYECKOMN CBSI3H;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYromMy, BBINONHAS (QYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIOCOOCTBYeT  (POPMHUPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOM COCTABJISIOIICH HAYYHOM KapTUHBI MHpPa B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM IIO3HaHWS B Hayke. M3ydeHue XUMHUM NPOUCXOAUT C MPUBJICUYCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHWNA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXKHEHUIUX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECCKUX IOJOKCHUH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B
OpUOOIIEHNN K HAyYHBIM METOJaM TIO3HAHWS TIPH HW3YYCHUH BEIIECTB W
XUMHUYECKUX PEaKIUid, B (POPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-MO3HABATEIBHONM M y4eOHO-HCCIENOBATEIbCKON
NEATeNIbHOCTH, OCBOCHUHM MpaBui Oe€30MacHOro oOpalieHuss C BEIIECTBaMHU B
MMOBCEHEBHOM KU3HHU.



[Ipy u3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE I, KaK:

— (¢opMupoBaHHE UHTEIUIEKTYyaJbHO pPA3BUTON IJHWYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

— HampaBIIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCcKoe MPHOOIICHUE
O0yJarommMxcsa K CaMOCTOSITENIbHON MO3HABATENBHON AESITENbHOCTH, HAYYHBIM
METOoZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCclIOBUM, CIIOCOOCTBYIOIIMX MTPUOOPETEHHUIO 00YyUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, IMO3HAHUS M CAaMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opmupoBaHue oOIIeH (QYHKIIMOHATBHOH U E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY)KafoIero MUpa, UCIOJb3ys 3HAHWS W OIBIT, MOJYyYECHHBIC MPH HU3YYCHHUH
XHUMUH, TPUMEHATh HMX TpPH PEIICHHH TpoOJieM B TIOBCETHEBHOW IKU3HU W
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYarolIMXCSi TyMAaHMCTUYECKUX OTHOIIECHMUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN [ BBIPAaOOTKH 3KOJOTHYECKU
11eJIECO00Pa3HOro TOBEAEHUS B OBITY WU TPYHOBOM JAEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJIbHEHIIETO
o0y4eHHUSI.

OOmiee uuciO YacoB, OTBEAEHHBIX JJS M3YYEHHs] XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 dyacoB: B 8 kitacce — 68 acoB (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poinb XMMUU B KU3HU YellOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemecTBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

@u3NYecKne U XUMHUYECKHUE SBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHUE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpoBaHUE,
BbITIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHHE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1rapocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aineMeHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. I[lpumenenue xucinopona. CrnocoOsl
MOJIyYEHUsI KHUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. Kpyrosoport
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBoil >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUYECKHE pEaKUMU. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHHE apHUKOBOTO 3¢ (eKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxkaeHue BOmOpoaa B
npuposie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MousipHblil 00BEM ra30B. Pac4€Thl 0O XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb. PacTBopbLI.
HachlieHHbleE 1 HEHACBIILIEHHBIE PacTBOPbl. PacTBOpHMMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4YesoBeKa. KpyroBopot Boabl B IIPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccudukanus neoprannueckux coenuHenuit. Okcunbl. Knaccuduxanus
OKCHJOB: coyieoOpa3syromnie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Du3znyeckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPaCTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukanus xkucinor. Homenkmnarypa kucior. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[lonyyeHne KUCOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas CBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPIKAHUS KUCIOPOa B BO3/IYXE, MOJIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHns ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
ONMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIb30BaHUE BHJICOMATEPHUAIOB), HaOMOIeHHEe 00pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KanublMeM) (BO3MOXXHO  HCIIOJb30BaHUE  BHUIACOMATEPHUAIIOB),
UcClieIOBaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3yueHue B3aumojieiictBuss okcuna menu (ll) ¢ pactBopom cepHOM KHUCIOTHI,
KUCJIOT C METaUlaMM, PEAaKUUN HEUTpaau3aluu, IOJYYEHHUE HEPACTBOPUMBIX



OCHOBAaHMWH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAIUM XUMUYECKUX 3JeMeHTOB. l[loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMMUYECKUX AIIEMEHTOB /l.
N.  Menneneera.  Koporkomepuomnas W JJIMHHONEpHOAHAas  (OpMBI
[Tepunonuueckoit cucrtembl xumuueckux 3nmeMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IEpHOJIA U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl [[. M. MenpneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHutro B [lepuoanueckoit cucreme [I. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi cUCTEMbl XUMHYECKUX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. 1I. MenneneeB — y4€Hbli U
rpaXkJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIpouiecchl okucaeHus u BoccTaHOBIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHUHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmuwie ceazu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHSITUN, SIBISIOIINXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE TTOHSTUSI: HAY4YHBIM (aKT, TUIOTE3a, TEOPUs,
3aKOH, AaHalu3, CHUHTe3, KilaccupuKalusa, NEPUOJUYHOCTb, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®uznka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PaMOAKTUBHOCTb, MOJIEKYNA, dJIEKTPUUECKUN 3aps]l, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €TUHULIBI
U3MEpPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, CoMHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
M0JIE3HBIE NCKOIAaEeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo 1 XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHYECKUX 3J€MEHTOB /1.
N. MengeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHHMH CBOMICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, KaIusl, KalblMs U UX
COCIMHEHUI B COOTBETCTBMM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeleCTBa: BHUJIbI XUMHUYECKOM CBSI3U. THIBI KPUCTANIMYECKHUX
pPEMIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEJIMHEHUM, TeHETHYECKas CBS3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TeIJIoBOoMY 3(ddekrty, 1o
U3MEHECHMIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, 1O
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIH, TEPMOXUMHYECKHUE
YpaBHEHHSI.

[TonsiTue 0 ckopocTu XuMHUYeckor peaknuu. [loHaTHE 00 0O0pPaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusx. llonstue o karamuse. [IoHssTHe 0 XuMHueckoM paBHOBecur. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKONW pEaKUUU U TMOJOKEHUE XUMUUYECKOrO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIUM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue ypaBHEHUU

OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCOMUALNH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHTHI.

Peakiiuu noHHoro oOMeHa. Y ciaoBus NPOTEKaHUSI peakuii MOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHBbIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMW U cCOJied B CBET€ TMPEJCTABICHUN 00 3IEKTPOJIUTUUYECKOU
nucconnanu. KauecTBeHHbIE peakiiuyi Ha HOHBIL. [IoHATHE O rUAPOIN3E COIEH.



Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPraHMYEeCKUX
BEILIECTB — METAJNIOB M HEMETa/IOB (TpaduTa M anmasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS PA3IUYHBIX (AKTOPOB, UCCIEIOBAHUE BJIEKTPOMPOBOTHOCTU
pacTBOPOB BEILECTB, IMpollecca AUCCOLMALMUA KHUCIOT, WIeNoYe u comei
(BO3MOXKHO  KCTOJIb30BAaHME BHJIEO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHue ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakivu pas3jioKeHUs, COSAUHEHUS ), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBI KAYECTBEHHBIX PpPEAKIUA HAa  HOHBI, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTasibl 4 MX coeTMHEHUS

OO6mast xapakTepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe CTereHu okucieHus. CTtpoeHue U (U3NUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHUYECKHE CBOHMCTBA Ha TMpUMEpe  XJopa
(B3aUMOJIEHCTBME C MeTaylaMH, HEeMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHast KucioTa, XMMHUYECKHE CBOICTBA, MOJy4YyeHHE, MpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOJA HA OpPraHW3M 4YeJoBeKa. BakHelinne XJIOpuIbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue M (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePhl. AJITOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYEeCKHe cBOMcTBa. OKCHIABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciora, (U3MUECKHE W XHUMHYECKHE CBOMCTBa (00IIME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE peaKilnw,
JeKalue B OCHOBE MPOMBIIICHHOTO CHOCc00a TMOJYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COSIUHECHHMH B TPHUPOJC. XHUMHUECKOE
3arpsA3HEHUE OKPYXKAIoIIEeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITIOCOOBI €T0 MIPEIOTBPAIICHHS.

OO6mrast xapaktepuctuka diaemMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
dusznueckre u XUMUYECKHE CBoMcTBa. KpyroBopoT a3zoTa B mpupoae. AMMHUAK, €ro
du3nYecKue 1 XUMHUYECKUE CBOMCTBA, MOJydyeHue U npuMmeHenue. Con aMMOHUS,
ux (pU3nyYecKue U XMMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe U XUMHUUYECKHE
cBoicTBa (0OIIME KakK MPEACTAaBUTENsl Kiacca KHUCJIOT M CHelH(pUUYECKHe).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KayeCTBE MHUHEPAJbHbBIX
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ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu Gochopa, GUMUECKHE MU XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonbs3zoBanue pocharoB B kauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHHU  OKHUCICHHUS.  YIIEepoA,  aUIOTPOIHBIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MpuUpoje, (U3UYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
dbuzuyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
MOJIydEHUE W TIPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONU, UX (PU3NUECKUEe U XUMUYECKUE CBOWCTRA,
nojiydeHue W TnpuMmeHeHne. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COCTUHECHUSIX
yriaepoza (MeTaH, 3TaH, dTHIICH, alleTUJIEH, 3TAHOJ, TJIUIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKK YTIEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HEPTH),
OPOAYKThl UX TEepepadoTKu (OEH3MH), UX pPOJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OGMOJIOTMYECKHN Ba)KHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojax — U ux
pojiM B OKM3HM UeloBeKa. MarepuanbHOe €IUHCTBO OPraHMYeCKHX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢wusnyueckue W XHMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHus B mnpupoje. OOmme mnpeacTaBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B TIPOMBIIICHHOCTH. BakHeime crpouteabHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMpl 0e30macHOTO HMCIOJIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIOB B IOBCEAHEBHOW KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIIOJCHNUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpakaromue (QU3NYEeCKne W XUMUUYECKHE CBOWMCTBA
rajoreHoB M MUX COEJAMHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmlamu  cepel u €€  coeAMHEHUSMH  (BO3MOXHO  HCIIOJH30BAHHE
BHJIEOMATEPUAIIOB), HAOJIOIEHUE TpoIlecca OOYIJIMBaHUs caxapa MoJl JIecCTBUEM
KOHIIEHTPUPOBAHHOMW CEPHOM  KHUCJIOTBbI, H3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, MPOBEACHUE KAYECTBEHHOM peaklinuu Ha Ccynbdar-
MOH U HAOIIOJEHUE MpU3HAKAa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3UUYECKUMU
CBOMCTBaMHU a30Ta, (ochopa M UX CcoeaUHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE
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BHJIEOMATEepUaNIOB), oOpa3liaMu a30THBIX U (POCcHOPHBIX yIOOpEeHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKAaHUsl, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KU CIIOTHI C MEBIO
(BO3MO>KHO HCIO0JIb30BaHUE BUJICOMATEPUAIIOB), M3y4YECHUE MoJIeren
KPUCTAJIUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTHUBOTasa, MoJydeHUue, COOMpaHue, pacrlo3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUIEHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelme HeMeTaaIbl U UX COSUHEHUS.

MeTta/uibl M UX COETMHEHUS

OO6m1as XxapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepuogumueckout cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAss  pemeéTka.  DJIEKTPOXUMHUYECKUUA  Psll
HanpsDKeHU MeTaioB. OU3NYecKue U XUMUYECKUE CBOICTBA MeTauioB. O0mue
CrocoObl ToNy4eHus: MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ POMBIILIECHHOCTH.

[lemouHble MeTaJUIbl: NoJokeHUE B [lepuoanyueckoil cucteMe XHUMHYECKHUX
snemeHnToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl u
TUAPOKCUABI HaTpus W Kanud. [IpuMeHeHue MIeNTOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbLWM: TIOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux 3yeMeHToB [[. . Menaeneesa, ctpoeHue
MX aTOMOB, HAaXOXJI€HUE B IIpupojac. Pu3nyecKkue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkunelmume coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucTeMe XUMUYECKNX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aroMa, HaxoXKAeHUe B mpupone. duzndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUJIa U THAPOKCUIA
AJFOMUHHSL.

Keneso: nonoxenune B [lepuoguueckoil CHCTEME XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToma, HAaXOXJIeHWE B npupone. Ddusznueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUILI U conu xene3a (1) u xxenesa
(1), ux coctaB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:
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O3HAKOMJICHHME C o00pa3llaMd METAUIOB U CIUIAaBOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KIS W HATpUs C BOJOM (BO3MOXXHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KHUCIOPOJIE
(BO3MOXKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMii HAa MOHBI: MArHWs, KaJbIUsS, AJIIOMUHMS, IIMHKA, XKeje3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W OMMCAHUE MPOLIECCOB OKPAIMBAHUS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ KaJlblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHUS
U TUAPOKCHUA [IUHKA, PEIICHUE SIKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeine
METaJUThl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa m maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroIiew cpenbl (TpeaesibHas AOMycThMast
KOHIleHTpaus BemiecTs, gaiee — [1JIK). Poib xumMuu B pemieHnu 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIAaBbl METAJUIOB, MOJUMEPHbBIC
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanust MeXIMpeAMETHBIX CBSI3eM NMPU HM3YUYEHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITHI, TaK ¥ TIOHATHM, SABJISIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOT'O [IHUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHUHTE3, KiIaccu(UKaIusi, TEPUOJUIHOCTb, HAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTePHUAIIBI.

®usnka: MaTepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIMbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUUYECKUN 3aps]l, MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKasI
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, €AUHUIIBI U3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA0OpeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpocdhepa, MUHEpabl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs] XUMUU B €IMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMM W HOPMaMH TIOBEJCHUS M CHOCOOCTBYIOT MpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEIWI0, TMOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAYKUM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUe O
NEPEAOBBIX JOCTH)KEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyruxX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOUM JesATEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTWHBI MHpA, TPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMH, CIPaBOYHOMN
JIUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,
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UHTEpPEC K OOYYEHHIO M T[O3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0ooOpa3oBaHWIO, TMPOEKTHOW U  HCCIEI0BATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHMUE IMOCIEICTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHoOro poja,
yBOXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBAHMS, IOHUMAHUE [IEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
paBMII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBIIIECHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00ANBbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIEHUSI, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIEC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIINAI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHHE O ILEJIOCTHOU
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpble oOecneunBaloT (GopMupoBaHUE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
NeSATEeIbHOCTH.
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Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE el CTBUS

Bba3oBble 1oruyeckue aeiicTBuA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKY, yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMU TMOHSITHUSMH), UCIIOJIb30BaTh
MOHATHUS JUIS1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE paCCyX ACHUS (MHIAYKTHUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TMO3HAHUSI TMOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHUYECKOW PEAKIMU — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaATh CYIIECTBEHHBIC
MPU3HAKK U3YYaeMbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIui,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue AeHCTBHA.

yYMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI i (POPMUPOBAHMS TUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

npuOOpEeTeHne OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOJII0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIUpoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUSA, COCTABIATh OTUET
0 mpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB M (HOPM MPEACTABICHHS, TIOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4gHO-TIONyJIIpHAs ~JUTEpaTypa XUMHYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33]1a4 ONPEEeIEHHOTO TUIA, TPUOOPETEHHUE OMbITa B
00JaCTH  WMCMOJB30BaHMUS ~HMHPOPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpOi aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANTBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIuu u
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WUTIOCTPUPOBATh pElIacMble 3aJlaud  HECIIOXKHBIMU CXEMaMH, JHUarpaMMamu,
IpyruMH popMaMu rpauKyi U UX KOMOMHALUSMU;

yMEHUE WCMOJIb30BaTh M AaHAJU3UpOBaTh B Mpolecce yduyeOHOH U
HCCIIeIOBATEIBCKON NESITEILHOCTH UH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CEJIBCKOT0 XO3SIIICTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIeW MNPUPOTHOM
Cpepbl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHUs 3aJaBaTh BONPOCHl (B Xojie JAuaiora U (WUiaU) JUCKYCCHH) TO
CylIeCTBY  OOcCyXjaeMod  TeMmbl, (QopMyIupoBaTh CBOM  NPEHJIOKEHUS
OTHOCHUTEJILHO BBITMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  Pe3yJbTaThl  I[MO3HABATEIILHOM
JEATeIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JenaTh MPe3eHTaINI0
PE3YIbTATOB BBITIOJIHEHUSI XUMHYECKOTO HKCIepUMEHTa (J1a00paTOpHOTO OIIBITA,
71a00paTOpPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM W HCCIIEIOBATENIbCKON  NIESITENIBHOCTH  TPU  PEIICHUU
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMUSI
no3uiuit (00CyxJeHrs, 0OMeH MHEHUSIMU, «MO3TOBBIE MITYPMbD», KOOpAWHALIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KPUTEpPUEB IO OIEHKEe KauecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe yHUBepcaJibHbIe YUeOHbIe elicTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEACNsITh ILEJU JeATeIbHOCTH, IIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA aJrOPUTM JCWCTBUM MPU BBIIOJHEHUM 3aJaHUH C YYETOM
MOJIyYeHUS HOBBIX 3HAHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IIOJYUYEHHOrO pE€3yJbTaTa 3asBICHHON LEIH, YMEHUE
MCITIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepasbHON pabodeld MporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIONMIMMUCA Hay4yHbl€ 3HAHUSI, YMEHUS U CIIOCOOBI
NEeUCTBUM, chermuduYeckue ISl MPeAMETHOM 00gacTu  «XHUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJIYYEHHIO HOBOTO  3HAHUSA, €ro UWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyudenus B 8 ki1acce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

e PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHI: aTOM, MOJIEKYyJa,

XUMUYECKUI 3JIEMEHT, MPOCTOE BEIECTBO, CI0XHOE BEIECTBO, CMECh
(oHOpPOHAS U HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASA aTOMHASI U
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MOJIEKYJISIpHAsi Macca, KOJHMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10Js1 XMMHUYECKOTO JIEMEHTAa B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETEHb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCIMHECHUSA, PEAKUHMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
o0OMeHa, HK30- U SHJOTEPMUYECKHUE PEaKLIMH, TEIUIOBOM 3P(EKT peakuuu,
SApO aToMa, JJEKTPOHHBIM CJIOM aToma, aTOMHash OpOUTa b, paauycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAS W HEMOJApPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(MpoIreHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWYECKUX TIOHSITUU U
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYIO CHUMBOJHUKY JUISI COCTaBJICHHS (PopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJEHMsI  DJJIEMEHTOB B  OWHApHBIX  COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIJIACCY COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3W (KOBaJI€HTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepuonuueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBAaTh IMOHMMAaHUE MEPUOJIUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MOJN0KeHUs B [lepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuonnueckoit
CUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTb MOHATHUS «TJAaBHAs
noarpynna (A-rpymma)» u «rmodounas moarpymnmna (b-rpymma)y, Mansie u
OombIIMe TEPUOJBI, COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogmdeckass cucremMa XuMHueckux osiemeHtoB J[. .
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsij sA1pa, 00IIee YUCIO AIEKTPOHOB
U pacnpeiesIeHUe UX MO AJIEKTPOHHBIM CIOSIM);

KIaCCU(UIIMPOBATH XUMUYECKHAE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peaklHH (MO YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTh) OOILIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT UX KQ4ECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TMPOTEKAaHHS XHMUYECKUX IPEBpPALICHUN B
Pa3JIMYHBIX YCIOBUSX;
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BBIYHUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYIO M  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOr0 JJieMeHTa 1o Qopmyre
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUUECKOHN pPeaKinu;

IPUMEHATh OCHOBHBIE OINEpaIlliyd MBICIUTEIHHON AEATETLHOCTH — aHAJIMU3
U CHHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTeMaTH3allHio, KiacCU(UKAIHUIO,
BBISIBIICHUE MPUYUHHO--CJICJACTBEHHBIX CBSI3€H — ISl M3YyUEHHs] CBOMCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, ECTECTBEHHO-HAy4YHbIC METO/IbI
MO3HAHUS — HAONIOJIEHWe, W3MEpPECHHE, MOJICTUPOBAHUE, HKCICPUMEHT
(peanbHbIN U MBICJICHHBIN);

cieioBaTh ~ NpaBUJaM  TOJB30BaHUST ~ XUMHUYECKOM  mocymoll |
nabopaTopHbIM 00OpyAOBaHHMEM, a TaKXKe MpaBuiIaM oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C HWHCTPYKUUSIMH TI0 BBINOJTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO TOJYYCHUI0O U COOHPAHHIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OMPENCIIEHHOW MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTHL  XUMHYECKHE  DKCIIEPUMEHTHI  TI0
pacIio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TTOMOIIBbIO0 MHIUKATOPOB
(makmyc, dheHondTaaenH, METHIOPAHX U IPYTHE).

K xoniy oOyuenus B 9 kj1acce npeIMeTHbIE PE3YJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHUH: XUMHUUYECKUU
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHSI, XMMHYECKasl peakilsi, XUMHUYECKasi CBs3b, TEIIOBOM A dexT
peakuud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJEKTPOJIUTBI, SJICKTPOJUTHYECKAs AUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHWE W  BOCCTAHOBJICHHE,
aloTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
METaJUIM4ecKas), KpUCTaUIM4yeckas pemeTka, KOppo3us METallIoB,
CIUIaBbl, CKOPOCTb XHWMHWYECKOM pPEaKUHUH, NPEAEIbHO JIOIYCTHUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX IIOHSATHU W
IMPUMEHSATH 3TU NOHATUS MIPU ONKMCAHWH BELIECTB U UX MPEBPALICHHU;
UCIOJb30BaTh XMMHYECKYIO CHUMBOJIMKY I COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONpPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJIACCy COEIMHEHUH 1o (opMyraMm, BUI XUMHYECKOU
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CBs3UM (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3apsi]] MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, TUI KPUCTALTMYECKOU
PELIETKM KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cmbIci Ilepuomnueckoro 3akona J[. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro IMOHHWMAaHWE: OINUCHIBATh M XapaKTEPU30BATH
Tabnuunyo ¢opmy llepronnueckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB:
paznuuath TOHSATHUSI «TJIaBHas moarpymnmna (A-rpymnmna)y U «mnoOodHas
noarpynna (b-rpynma)», maible U OOJbBIIME TEPUOABI, COOTHOCUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TMEpUOAMYECKOW Tabmiuie, C
YUCIIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEeMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHUCIO JJIEKTPOHOB U
pacrpefieyieHue HX 10 DJIEKTPOHHBIM CJI0sIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUMN B
npeaenax Majiblx MEPUOJ0B U TJIaBHBIX MOATPYIIL C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUYECKHE DJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKUE pEAKUHMH (M0 YUCIAY M COCTaBY Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBa MPOCTBIX M CIOXKHBIX BELIECTB, IOATBEpPKIasd OMNHUCAHUE
npUMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJUTHYECKOM JUCCOLMALIMM  KHUCIIOT,
IEJIOYEH U COJIEU, TIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMA NOHHOTO
oOMeHa, ypaBHEHHUS pEakluid, MOATBEP>KIAIONIMX CYIIECTBOBAHUE
TEHETHYECKOU CBS3U MEXKIY BELIECTBAMU PA3JINYHBIX KJIACCOB;
PacKphIBaThb CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUU
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PeaKInii;
IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHU,
BO3MOKHOCTH TPOTEKAHHMSI XMMHYECKHUX MPEBPAIICHUI B Pa3IMYHbBIX
YCIOBUSAX;

BBIYUCIIATD OTHOCHUTENBHYIO MOJIEKYJSAPHYIO W MOJISIDHYIHO  MAaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmye
COEMHEHUS, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPABHEHUIO XUMHUUYECKOW PEAKILINH;

coONoaTh  MpaBWiIa  MOJB30BaHUS ~ XUMHUYECKOW  TOCyIod |
1a0opaTopHbIM  O0OpYJOBAaHUEM, a TakXkKe TMpaBwia OOpalleHus ¢
BCIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSAMH 110 BBIIIOJHECHUIO
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7a00paTOPHBIX XHMHYECKUX OIBITOB IO TOJYYCHHIO W COOHUpaHUIO
ra3z000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

NPOBOAUTL  PEAKIWH, TOATBEP)KIAIONIME  KAYEeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMHM/I-,
uonua-, kapobonat-, ¢ocdar-, cunMkaT-, cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M WOHBI MU3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OIEpaIlU MBICIIUTEIILHON JCATEIBPHOCTH — aHAJN3
U CHUHTE3, CcpaBHeHHE, O00O00IeHrne, CHUCTeMaTH3alllio, BBHISBICHUE
IPUYUHHO-CIICJICTBEHHBIX CBS3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB U
XAMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHHS —
HAOJIFOJICHHE, M3MEPEHHUE, MOJCIUPOBAHHUE, DKCIICPUMEHT (pEeaslbHBId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KosmmuecTBo 4acos DJIeKTPOHHbIE
No HauMeHoBaHHne
n/ a3/1eJ10B 1 TeM B K I (uncposere)
. E S cer OHTPGOJII)H palc;nqeuc 06pazoBaTebHbIe
porp ] bI€ pa0d0ThI e padoThl pecypeb
Pazjea 1. IlepBonayaibHble XUMHYECKHE OHATHS
XUMHUS — BaykHas
oOiacts
€CTECTBO3HAHUS U brbnmorexa HOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
EeATENHLHOCTH -
JeJI0BeKa
BemecTtBa u bu6moreka [IOK
1.2 XAMHAYECKHE 15 1 0 https://m.edso00.ru/7f4183
peaxkmuu 7c
Hroro mo pazueny 20

Pa3znen 2. BaxkHeiinmue npeacraBu

TCJIN HEOPraHU4YE€CKHUX BECIIECTB

B .
Kl?liﬁzxon bu6moreka [IOK

2.1 pOJL. 6 0 0 https://m.edsoo.ru/7f4183
Ilousatue 06 7c
OKCHJIaX T
Bonopon.Ilonsitue bubnuoreka [JOK

2.2 0 KHCJIOTax U 8 0 1 https://m.edsoo.ru/7f4183
COJISIX /c
Bopna. PactBopsr. bubnuorexa [JOK

2.3 ITousarue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUAX /c
OCHOBHBIE KJIaCChl bubmuoreka [JOK

2.4 HEOPraHMYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeMHEHU ic

Utoro no pazneny 30

Pazpnen 3. Ilepuoanueckuii 3akon u Ilepuoguveckasi cucremMa xumudeckux 3aementos /1. U.
MenpaeseeBa. Ctpoenne aToM0OB. XUMHYeCKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucrema
XUMUYECKUX
aneMmeHToB J[. 1.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c



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
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Menpene-eBa.
Crtpoenue aToma
XnumMuyeckas
CBSI3b. bu6mmoreka [{OK
3.2 OKHUCIUTEIBLHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIBbH 7c
bIC pEaKIuu
bubmmoreka [{OK
Wroro no pazneny 15 https://m.edso0.ru/7f4183
7c
bubmmorexa [{OK
PesepBHOE BpeMms 3 0 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68 4
YACOB I10
ITPOI'PAMME



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
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9 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJI0B M TeM B K I (unpponnie)
. E 0)1 - cer OHTpﬁo.JIBH palc;nqecx 06pazoBaTebHbIe
porp 0 bl€ Pa0OThI e padoThbl pecypeb
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peaKIMu
[ToBTOpEHUE N
yriyOnenue bubnuorexa [IOK
1.1 3HAHUN OCHOBHEIX 5 1 0 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
Kjacca
OcHOBHBIE
bu6moreka [IOK
1.2 3AKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuui -
DIIEKTPOJIUTUYECK
ast JyuccolIanus. bu6moreka [IOK
1.3 XuMHYecKue 8 1 1 https://m.edsoo.ru/7f41a6
pEaKuuu B 36
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
Oo01mas
XapaKTEPUCTHUKA
XHI;MII GEKHX bu6mmoreka [JOK
2.1 4 0 1 https.//m.edsoo.ru/7f41a6
siemeHToB VIIA- 36
TPYIIIBL. -
T"anorensr
Oo6rast
i;&a;::gz;;nm bubmuoreka [JOK
2.2 6 0 0 https://m.edsoo.ru/7f41a6
siieMeHToB VIA- 36
rpynnsl. Cepa u eé _
COEIMHEHHS
OOmas
XapaKTepUCTUKa
XUMHYECKUX bu6mmoreka [JOK
2.3 a1neMeHTOB VA- 7 0 1 https://m.edsoo.ru/7f41a6
rpymmsl. A3or, 36
¢bochop u ux
COEIMHEHHS
24 OO6mras 8 1 2 bubmuoreka [JOK

XapPaAKTCPUCTHKA

https://m.edsoo.ru/7f41a6



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
https://m.edsoo.ru/7f41a636
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XUMHYECKHUX 36
anemeHToB IVA-
rpynnsl. YTiaepox
1 KPEMHMM U UX
COCAUHCHUA
Wroro mo pazueny 25
Pasjen 3. Merasuiibl U MX COeIMHEHUS
OO6mue cBoiicTBa bubmorexa [JOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJJIOB 36
Baxueiimme bubmmorexa [{OK
3.2 METaJUTBI B UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
Hroro mo pazueny 20
Pasznea 4. Xumusi ¥ OKpy:Kaomas cpeaa
BemecTBa n bu6moreka [IOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HM YeJI0OBEKa 36
Hroro mo pazgeny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO 68
YACOB IIO0

I[TPOTPAMME



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
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ne KoJsinuecTBO yacoB DJIeKTPOHHBbIE
B nugposbie
E/ Tema ypoka Bcer KOHTpﬁOJIbH Hpalc;nqecx 0BPA0BATEbLHBIC
0 ble padoThI He padoThI pecypesI
I1 .P
Mpever xinni. Por, utmmorexa LIOK
1 1 0 0 https://m.edsoo.ru/ff0d2
yenoBeka. Tena u 10c
BEIIIECTBA -
ITonsaTtue o metomax Bubnmoreka OK
2 1 0 0 https://m.edsoo.ru/ff0d2
IMO3HAHUS B XMMUH 276
[IpakTnueckas pabora
No 1 «IIpaBuna
paboTHI B bubnuorexa [JOK
3 naboparopuu U 1 0 1 https://m.edsoo.ru/ff0d2
puEMBI 0OpaleHus ¢ 3dc
J1a00paTOPHBIM
000pyTOBaHUEM
UucTele BEMIECTBA U bubnuorexa [JOK
4 cmecu. CriocoOsl 1 0 0 https://m.edsoo.ru/ff0d2
pa3aesieHusl cMecei 6ca
[IpakTrueckas padota
Ne 2 «Pasnenenne bubnuorexa [JOK
5 cMmeceil (Ha mpumepe 1 0 1 https://m.edsoo.ru/ff0d2
OYHCTKY OBAPEHHOM 8c8
COJIH )»
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2
a6c
XUMHUYECKHUE
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (CUMBOJIBI) 1 0 0 https://m.edsoo.ru/ff0d2
XUMHYECKUX be8
JJIEMEHTOB
[IpocThie u crnoxHbBIE Brbmorexa LJOK
8 1 0 0 https://m.edsoo.ru/ff0d2
BEIIECTBA 260
ATOMHO- bubnuoreka [IOK
9 MOJIEKYJISIpHOE 1 0 0 https://m.edsoo.ru/ff0d2
YYEHHUE d50
10 3aKOH MOCTOSHCTBA 1 0 0 bubmuoreka [JOK
COCTaBa BEILECTB. https://m.edsoo.ru/ff0d2



https://m.edsoo.ru/ff0d210c
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
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XuMuyeckas eae
dbopmyna.
BanentHocThs aTOMOB
XAMHAYECKAX
DJIEMEHTOB
OTHOCHUTEILHAS
aToMHasg Macca bubnnoreka LHIOK
11 ) 0 https://m.edsoo.ru/ff0d3
OTHOCHUTEILHAS 23¢
MOJICKYJIsIpHasi Macca T
MaccoBas 1o
XHMHq:c;IoI;oM bubmmoreka [{OK
12 0 https://m.edsoo.ru/ff0d3
DJIEMEHTA B 50c
COEIMHEHUH =
KoaunuectBo bu6moreka [IOK
13 BeliecTsa. MoJib. 0 https://m.edsoo.ru/ff0d5
Mounsipuas Macca 230
dusnveckue u bu6moreka [IOK
14 XUMHYECKHUE SABJIECHUS. 0 https://m.edsoo.ru/ff0d3
XUMHUYECcKasi peaKIus 7fa
[Ipu3Haku u ycmoBust bubnuorexa [JOK
15 MIPOTEKAHUSA 0 https://m.edsoo.ru/ff0d3
XUMHYECKUX PEAKIIUIL alé
3aK0H COXpaHEHUS
MACCHI BGHE)GCTB bu6moreka [IOK
16 ' 0 https://m.edsoo.ru/ffod3
XUMHAYECKHE bss
ypaBHEHUS -
Brruncnenus
KOJIMYECTBA, MACCHI bubnuorexa [JOK
17 BEIEeCTBA IO 0 https://m.edsoo.ru/ff0d5
YpaBHEHUSIM 708
XUMHUYECKUX PEAKIU
Knaccuduxkanus
XUMHUYECKUX PEaKIUi bubmuoreka [JOK
18 (coemuHeHwus, 0 https://m.edsoo.ru/ff0d3
pasIIoKEHUs, 34
3aMeleHus, oOOMeHa)
M. B. JlomoHOCOB —
z;;ig(;neﬂﬂﬂ bubmuoreka [JOK
19 ’ 0 https://m.edsoo.ru/ff0d4
O060011IEHNE U 0ca
CHCTEMATHU3AaLUS —
3HAHUH
KouTtponsHas padorta bubnnorexa LIOK
20 1 https://m.edsoo.ru/ff0d4

Nel 1o Teme

290



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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«BemiecTBa u
XUMHYECKHUE
peaKuum»

Bo3nyx — cMech
ra3os. Cocras

bu6mmorexa [{OK

21 Bo3ayxa. Kucmopon 0 https://m.edsoo.ru/ff0d4
— BJIEMEHT U IIPOCTOE 48e
BemiecTBo. O30H
dusnveckue u
XUMHYECKHE CBOMCTBA bubmmoreka [{OK
22 KHCIOpoaa (peakiuu 0 https://m.edsoo.ru/ff0d4
OKHCJIEHHUS, TOPEHHUE). 614
[TorsTHe 00 OKCHIAX
CriocoOslI mosryueHust
igggggfggﬂi ; Bu6miorexa [JOK
23 0 https://m.edsoo.ru/ff0d4
MTPOMBIIIIJICHHOCTH. 973
[Tpumenenne —
KHCIIOpO/1a
TennoBoii a3 dext
XUMHUUYECKOHN PEaKIlnu,
TIOHSTHE O bubnuorexa [JOK
24 TEPMOXUMHYECKOM 0 https://m.edsoo.ru/ff0d4
YPaBHEHMH, DK30- U 790
SHJOTEPMHYCCKHUX
peaKImsIX
TommBo (HedTs,
yroJib U METaH). bubnuorexa [JOK
25 3arpsi3HEeHUE BO3/1yXa, 0 https://m.edsoo.ru/ff0d4
CII0COOBI €ro c4a
MPEAOTBPAILICHUS
[IpakTrueckas paboTa
fﬁgﬂnyz;ﬁ: " bubmuoreka [JOK
26 0 https://m.edsoo.ru/ff0d4
cobupaHue 262
KHCTIOpO/1a, U3y4eHUe
€ro CBOMCTB»
Bonopon — snement
u nzlgolsz)[e BEII[ECTBO. Bubmorexa LJOK
27 0 https://m.edsoo.ru/ff0d4
Haxoxnenue B ddo
IpUpoJie
dusnveckue u
XUMHUYECKHUE CBOMCTBA Bubmiorexa LJOK
28 0 https://m.edsoo.ru/ff0d4

BOJOpPOJIA.
[IpumeHeHue

ddo



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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BOJIOpOJIA
IlonsTHE O KHCIIOTaX Bubmaoreka LJOK
29 0 https://m.edsoo.ru/ff0d5
U COJIAX
0d2
CriocoObI moTydeHust bubmmoreka [JOK
30 BOJIOpOJIa B 0 https://m.edsoo.ru/ff0d4
naboparopuu ddo
[IpakTnueckas pabora
Ne 4 e
«;IOHHO zliﬁe " bubmmoreka [{OK
31 ¥ 0 https://m.edsoo.ru/ff0d4
cobupaHue BOJI0Opoa, 42
U3Y4YEHUE €ro -
CBOMCTBY
MoutsipHbIii 00BEM bubnuoreka [JOK
32 razoB. 3aKOH 0 https://m.edsoo.ru/ff0d5
ABoraapo 42e
Brrunciaenust 00néma,
a BEIeCcTBa
e D e Bu6mmorexa L[OK
33 0 https://m.edsoo.ru/ff0d5
HU3BECTHOMY 520
KOJIMYECTBY BEIIECTBA -
U 00BEMY
Brruucienus o06EM0B
ra3oB [0 YPaBHEHHIO bubnuoreka [IOK
34 peaku Ha OCHOBE 0 https://m.edsoo.ru/ff0d5
3aKOHa 00BbEMHBIX 708
OTHOIIICHUH T'a30B
duznueckue u bubnuoreka [JOK
35 XUMHYECKHE CBOMCTBA 0 https://m.edsoo.ru/ffod5
BOJbI 87a
CocTaB OCHOBaHUH. bubmuoreka [JOK
36 [TonsTue 06 0 https://m.edsoo.ru/ff0d5
HHIUKATOpax 9e2
Bopa xak
pPacTBOPHUTEIIb.
Hackimennbie u bu6mmoreka [JOK
37 HEHACHIIIIEHHBIC 0 https://m.edsoo.ru/ffod5
pactBopbl. MaccoBas b40
JIOJISl BEILIECTBA B
pacTtBope
[IpakTuueckas pabota
Ne 5 mo Teme bu6mmoreka [JOK
38 «[Ipurorosnenune 0 https://m.edsoo.ru/ff0d5

pacTBOPOB C
OIpeneNnEéHHON

eba



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
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
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MacCcOBOI1 nonei
pacTBOPEHHOTO
BEIIECTBAY

Kontponsnas pabora

Ne2 110 Teme bu6mmoreka [IOK

39 1 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bonopon. 342
Boma» T
OKcHuIBI: COCTaB, bubmmoreka [{OK

40 KJIacCH(UKAIHS, 0 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u
XUMHYECKHE CBOMCTBA bubmmoreka [{OK

41 KUCJIOTHBIX, 0 https://m.edsoo.ru/ff0d6
OCHOBHBIX U 64e
aM(}OTEepHBIX OKCHUIOB
OCHOBaHHUSA: COCTaB, bu6mmoreka [IOK

42 KaccupuKanms, 0 https://m.edsoo.ru/ff0d6
HOMEHKJIATypa fca
[Tonyyenue u bubnuoreka [IOK

43 XUMHUYECKHE CBOMCTBA 0 https://m.edsoo.ru/ff0d6
OCHOBaHUH 7ca
KucnoTsr: cocras, bubnuorexa [JOK

44 KJ1accuuKanus, 0 https://m.edsoo.ru/ffodf
HOMEHKJIATypa ee2
[Tonyyenue u bubnuoreka [JOK

45 XHMHYECKHE CBOMCTBA 0 https://m.edsoo.ru/ffodf
KHCIIOT ee2
ggﬁg{(lfﬁ;f;{pze)' bubGnuoreka IIOK

46 ’ 0 https://m.edsoo.ru/00ad
CITOCOOBI noJtyenus, 9474
XUMHYECKHE CBOHCTBA
[IpakTrueckas padoTa
Ne 6. Pemienue
AKCIIEPUMEHTAIIbHBIX bubnuoreka [JOK

47 3aJa4 10 TeMe 0 https://m.edsoo.ru/00ad
«OCHOBHBIE KJ1acChI 9b7c
HEOPraHUYECKUX
COCIMHEHUI»
EZ;(?;EZ&E;EHBL bu6mmoreka [JOK

48 0 https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9350
COCTMHCHU I

49 O06o061IeHNEe U 0 bu6mmoreka [JOK

cucreMaTu3anusa

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



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
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
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3HAaHUU 9ch2
KontponsHas pabora
Ne3 1o Teme bu6mmoreka [IOK

50 "OCHOBHEBIE KJIACCHI 1 https://m.edsoo.ru/00ad
HEOPraHNYECKHUX 9ela
coeqrueHui"
[IepBble MONIBITKN
EJPII'(;[C;I;IS::I;I(I:I?(HHH bubmmoreka [{OK
51 0 https://m.edsoo.ru/00ad
anemenToB. [lonsaTue 9ffa
0 TPYIINaxX CXOTHBIX =
9JIEMEHTOB
[Tepuonnueckuii
f?:;;oimemﬂ Bu6morexa LIOK
52 0 https://m.edsoo.ru/00ad
CHUCTEMA XMMUYECKHX a59¢
anemenToB [I. 1. B
MenneneeBa
TlepHOIEL, TPy bu6moreka [IOK
53 nonrpynn’H ’ 0 https://m.edsoo.ru/00ad
ab2c
CtpoeHune aToMOB. bubnuoreka [IOK
54 CocTaB aTOMHBIX 0 https://m.edsoo.ru/00ad
sazep. U3oTomsl a342
Crpoenue
AIEKTPOHHBIX
000JI0YCK aTOMOB bubnuorexa [JOK
55 3JIEMEHTOB 0 https://m.edsoo.ru/00ad
ITepuouyeckoit agbc
cuctemsr /1. 1.
Menneneesa
XapakTepucTuka
XHUMHYECKOIO
3JIEMEHTA MO €ro bubmuoreka [JOK
56 MTOJIOKCHUIO B 0 https://m.edsoo.ru/00ad
[Tepuonnueckon a824
cucteme /1. 1.
MeHpeneeBa
3HadeHUe
ITepunoanueckoro
3aKOHa UIs pa3BUTHUS bubnuoreka [JOK
57 HayKH Y NMpakTUku. 1. 0 https://m.edsoo.ru/00ad

. MenneneeB —
YUEHBIH, IEJaror u
rpaKJIaHUH

a96e



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
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
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)
DreKTpooTpHITE LN utorea LIOK
58 1 0 https://m.edsoo.ru/00ad
XUMHNYCCKUX
aab8
DJIEMEHTOB
HMonHas xumuaeckas Bubmaorexa LJOK
59 1 0 https://m.edsoo.ru/00ad
CBA3b ac34
Kosanentnas bubmmoreka [{OK
60 MOJISIPHAsT XUMUYECKast 1 0 https://m.edsoo.ru/00ad
CBS3b aab8
Kosanentrnas bubmmoreka [{OK
61 HETIOJIsIpHAs 1 0 https://m.edsoo.ru/00ad
XUMHUYECKAS CBI3b aab9
bu6moreka [IOK
62 CreneHpb OKUCIEHUS 1 0 https://m.edsoo.ru/00ad
ae28
OKucCIUTEIHbHO- bu6moreka [IOK
63 BOCCTAHOBUTEIbHBIE 1 0 https://m.edsoo.ru/00ad
peaxiuu b076
o N — bu6moreka [IOK
64 1 0 https://m.edsoo.ru/00ad
BOCCTAHOBUTEINA
b076
[TpomexxyTounast bubnuoreka [IOK
65 UTOTrOBAas aTTECTALU 1 1 https://m.edsoo.ru/00ad
3a Kypc 8 Kinacca b486
P I .
O?ggiizﬁeyEOK bu6mmoreka [JOK
66 1 0 https://m.edsoo.ru/00ad
CUCTEMATHU3ALIUS
o b33c
3HAHUNI
P I .
O?:giiiﬁeyEOK bu6mmoreka [JOK
67 1 0 https://m.edsoo.ru/00ad
CUCTEMATHU3ALIUS
. 9ch2
3HAHUMI
P I .
O%Ssg BIZII){IEGYEOK bu6mmoreka [JOK
68 m 1 0 https://m.edsoo.ru/ff0d6
CHCTEMATHU3AaLUS 1c6
3HAHUN -
OBILIEE KOJIMYECTBO 68 4

YACOB II1O ITPOTPAMME



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
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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
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
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9 KVIIACC
e KoaungecTBo 4acoB DJIeKTPOHHBbIE
A uudposbie
n/ Tema ypoka
. yp Bcer KOHTpﬁOJIbH Hpalc;nqecx 0BPA30BATEbHBIC
0 ble padoThI He padoThI pecypesI
[Tepuonnueckuii
3aKOH.
[lepuoanueckas bubnuorexa [JOK
1 cucremMa 1 0 0 https://m.edsoo.ru/00adb
XUMHYECKUX 59
anemenTtoB /l. W.
Meuneneena
3aKOHOMEPHOCTH B
W3MEHEHUN
CBOMCTE bubnuotexa [JOK
2 1 0 0 https://m.edsoo.ru/00adb
XAMHAYECKAX 6b6
3JIEMEHTOB IIEPBBIX -
TPEX MEPUOJOB
Knaccudukamus u
HOMeHK?;aT Ha bu6mmoreka [IOK
3 P 1 0 0 https://m.edsoo.ru/00adb
HEOPraHMYECKUX 762
BEILIECTB -
Bunnr xumnueckoit
CB;;H 1 THIEL bu6moreka [IOK
4 1 0 0 https://m.edsoo.ru/00adb
KPUCTAJUTHYECKUX ach
pEMmETOK T
Knaccuduxkanus
XUMHYECKUX bubmuorexa [JOK
5 peakiui 1o 1 0 0 https://m.edsoo.ru/00adb
Pa3IMYHBIM ch0
MIPU3HAKAM
KonTposbHas
pabota Nel mo
teme «IloBTOpEeHME
6 u yrinyOneHnue 1 1 0
3HAHWI OCHOBHBIX
paszennoB Kypca 8
KJaccay
Iloustue o
CKOPOCTH
XI/IMI;ILICCKOI‘/’I bu6mmoreka [JOK
7 1 0 0 https://m.edsoo.ru/00adb
peakiuu. [lonstue c0a
0 TOMOTE€HHBIX U =
reTepOreHHBIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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peaKImsIX
Iloustue o
XAMHAYECKOM
PaBHOBECHH.
DakTopsl,
BJIMSIIOIIKC HA bu6mmoreka [{OK
8 CKOPOCTh https://m.edsoo.ru/00adc
XUMHAYECKOU 28c
peakiuu u
MOJIOKEHUE
XAUMHYECKOT'O
paBHOBECHS
OxucmTesNbHO- Bubmmoreka IIOK
9 BOCCTAaHOBUTEIILHEI https://m.edsoo.ru/00adca
€ peaKknuu de
Teopus
BIEKTPOJTUTHYECKO bubnuotexa [JOK
10 W JUCCOLMALINH. https://m.edsoo.ru/00adc
CuiipHBbIE U ci1a0ble d68
AJIEKTPOJIUTHI
Honnslie bu6moreka [IOK
11 YpaBHEHUS https://m.edsoo.ru/00add
peakun 448
XuMuyeckue
CBOMCTBA KUCJIOT U
OCHOBAHHH B CBETE bubinorexa LIOK
12 . https://m.edsoo.ru/00add
MpeACTaBICHUI 00 548
ANEKTPOJIUTUYECKO -
1 IUccolanun
XUMHAYECKHE
CBOMCTBA COJIEH B
cBETC bu6mmoreka [JOK
13 . https://m.edsoo.ru/00add
MpeACTaBICHUI 00 8h2
ANEKTPOJUTUYECKO -
W IUccoManun
bu6mmoreka [JOK
14 Housne o . https://m.edsoo.ru/00add
TUAPOJIN3E COJEeH 9q4
O06o06mIeHNEe 1 bu6mmoreka [JOK
15 CHUCTEMATHU3AIHA https://m.edsoo.ru/00add
3HAHUM di2
IIpakTuueckas
;)60Ta Ne bu6mmoreka [JOK
16 p c https://m.edsoo.ru/00add
«Pemienue

OKCIICPUMCHTAJIbH

bfa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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
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bIX 3aaa4»

KontponbHas
pabota Ne2 o
TEME
bu6mmoreka [IOK
17 («QMEKTPOJIHTHIECK https://m.edsoo.ru/00add
asi TUCCOLIMAIN. ecO
XUMHAYECKUE T
peakuuu B
pacTBOpax»
Oo61mas
Xapaiteprctitia bubnuorexa [JOK
18 T'alloreHoOB. https://m.edsoo.ru/00addf
XUMHYECKHUE e2
CBOMCTBA Ha T
puMepe Xopa
XJI0pOBOJOPOIL.
ConsgHast KHUCIIOTa,
XHMUUCCKIE bu6moreka [IOK
19 . https://m.edsoo.ru/00ade
CBOICTBA, 104
MOJIyYCHHUE, -
MIPUMEHEHHE
[IpakTrueckas
pabota Ne 2 o
bu6mmoreka [IOK
eMe «Ilonyuenue
20 TEME (L OTTyHCHHI https://m.edsoo.ru/00ade
COJISHOM KHCJIOTHI, 348
HU3yYEHHE €€ —
CBOMCTB)»
Brruucnenuns no
aBHEHUSIM
zEIMquCKHX bu6mmoreka [JOK
21 N https://m.edsoo.ru/00ade
peaKkIuii, eciu 488
OJIMH U3 PEarcHTOB -
JIaH B U30BITKE
Oo01mas
XapL:KTepI/ICTI/IKa bubnuoreka [JOK
22 https://m.edsoo.ru/00ade
aiieMeHTOB VIA- 643
I'pyIbI -
AnnoTtponHslie
MOAU(pHUKAIIUU
cepel. Haxoxxnenue
cep I U 68 a bu6mmoreka [JOK
23 P . https://m.edsoo.ru/00ade
COEIMHEHNH B 643
npupoje. T
XUMHYECKHE

CBONCTBA CEpBI



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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24

CepoBogopon,
CTpOCHHUE,
¢busnveckue u
XUMUYECKHE
CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/00ade
802

25

Oxcumpl cepsl.
CepHas KHUCIIOTA,
¢busnveckne u
XUMUYECKHE
CBOIICTBA,
MIpUMEHEHHE

bu6mmoreka [{OK
https://m.edsoo.ru/00adea
28

26

XUMHUYeCKue
peaKuuH, JIeKaIne
B OCHOBE
MIPOMBIIIIICHHOTO
crocoba
MTOJTYy4EHUS CEPHOMN
KUCJIOTEI.
XuMHugeckoe
3arpsi3HEHUE
OKpYyKaroen
cpeapbl
COCIMHCHUSMU
Cephl

bu6moreka [IOK
https://m.edsoo.ru/00adec
8a

27

Brrunciaenue
MAacCOBOMU JI0JIN
BBIXO/Ia MTPOTYKTa
peaKiuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adec
8a

28

Oo01mas
XapaKTepUCTUKa
anemMeHTOB VA-
rpynnsl. A3oT,
pacnpocTpaHeHue
B MIPUPOJE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adee
a6
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AmMMuak, ero
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4eHHE U
IIpUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf0
04

30

IIpakTrueckas
padota Ne 3 o

bu6mmoreka [JOK
https://m.edsoo.ru/00adfl
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https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adec8a
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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
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teme «[lonmyuenue 80
aMMHaKa,
M3Yy4YEHUE €ro
CBOMCTBY
A30THast KHCIOTa
’ bu6mmoreka [IOK

e€ pusndeckue u
XUMUYECKHE
CBOICTBA

https://m.edsoo.ru/00adf3
06
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Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MUHEPAJIbHBIX
yA0OpeHMil.
XUMUYECKOE
3arpsi3HEHNE
OKpyKaromen
Cpebl
COCIUHCHUSIMHA
azora

bubmmoreka [{OK
https://m.edsoo.ru/00adf5
18

33

docdop. Oxcua
docdopa (V) u
dbochopnas
KHCTIOTA,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4YeHUE

bu6moreka [IOK
https://m.edsoo.ru/00adf6
8a

34

Hcnonb3zoBanue
¢docdaros B
KauecTBe
MUHEpaJIbHbIX
y1oOpeHuit.
3arpsi3HeHue
MIPUPOJTHON CpeIbl
dhocdaramu

bubmuoreka [JOK
https://m.edsoo.ru/00adfc
20

35

Yraepon,
pacrpocTpaHeHue
B IIPUPOJIE,
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd
9c

36

Oxcunel yriepona,
ux (puznyeckue u
XUMUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adfe
be
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
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
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CBOMCTBA.
ODKOIOTHYECKHUE
poOJIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)

YronpHasg KuciioTa

bu6mmoreka [{OK

37 i https://m.edsoo.ru/00ae0
u e€ conun
06¢c
[IpakTnueckas
pabota Ne 4 o
teme "[lonydyenue bubnuotexa [JOK
38 YIIIEKHUCIIOTO Ta3a. https://m.edsoo.ru/00ae0
KadecTBeHHas 27e
peakius Ha
kapOoHaT-HOH"
[TepBoHayanbHbIE
MOHATHS 00
bubmnoreka IJOK
39 Oprafmieciix https:// m.edsoc%.I ru/00ae0
BCIICCTBAX KaK O 5de
COCTUHCHHIX
yriepoa
. bu6moreka [IOK
40 Kpemruii n ero https:// m.edsoc%.I ru/00ae0
COCTUHCHMS 803
[IpakTuueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAJIbH bubmiorexa LHOK
41 https://m.edsoo.ru/00ae0
BIX 3aJ1a4 110 TEME bf2
«Baxneinmue —
HEMETaJUIbl M X
COCIUHCHUS»
KonTposbHas
pabota Ne3 o bubnuoreka [JOK
42 TeMe «BaxkHelme https://m.edsoo.ru/00ae0e
HEMETAIIIbI U UX 18
COCIMHCHUS
OOmas
XapaKTepUCTUKa
XUMHYECKUX bu6mmoreka [JOK
43 DJIEMCHTOB — https://m.edsoo.ru/00ael
METAJLIOB. 03e
Merammyeckas

CBA3b U



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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
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MeTaJlIndecKast
KpUCTAJUTMYECKast
pemeéTKa.
dusnyeckue
CBOMCTBA METAJJIOB
XUMUYECKHUE
CBOMCTBA
METaJLJIOB. bubmmorexa [{OK

44 DNEKTPOXUMHIECK https://m.edsoo.ru/00ael
Ul psin 156
HaIpsHKEHUH
METAaJIJIOB
OO0mue crnocoOs!
TTOJTydCHUS
METAJIJIOB.
g:i?cﬁi.ean o bubmiorexa LIOK

45 https://m.edsoo.ru/00ael
YpaBHEHUSIM 156
XUMHUYECKUX
peaKkuuii, eciu
OJINH U3 PEareHTOB
COJICPXKUT IPUMECH
[TonsTHE O bubnuorexa [JOK

46 KOppO3uH https://m.edsoo.ru/00ael
METalJIOB 278
Ienounsie bu6mmoreka [JOK

47 https://m.edsoo.ru/00ael
METaJLIbI 4b2
Oxcuasl 1 bu6mmoreka [JOK

48 TUAPOKCHIBI https://m.edsoo.ru/00ael
HATpUs U KaJIus 4b2
[llerouHO3eMEIBH bubmuoreka [JOK

49 bl€ METaJLJIbI — https://m.edsoo.ru/00ael
KaJILIIUM ¥ MarHui 5e8
Baxneiimme bu6mmoreka [JOK

50 COCIMHCHUS https://m.edsoo.ru/00ael
KaJbLHs 5e8
O06o06mIeHNEe 1

51 CHCTEMAaTHU3alHs
3HAHUM
K&cTkocTh BOJBI U bu6mmoreka [JOK

52 crocoOsbI e€ https://m.edsoo.ru/00ael
YCTpaHEHHUS 886

53 [IpakTnueckas bubnuorexa [IOK

pabota Ne 6 o

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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
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teme "XKécTkocTh e8
BOJBI U METOEI €€
ycTpaHeHus "
bu6mmoreka [{OK
54 AnmroMuH#R https://m.edsoo.ru/00aelc
64
AmdorepHbIe bubnuorexa [JOK
55 CBOICTBA OKCUJIA B https://m.edsoo.ru/00aelc
THIPOKCH 1A 64
bubmmoreka [{OK
56 Keneso https://m.edsoo.ru/00ael
d86
KCHIBI
?mcp (f‘KC’HHH ; Bu6miorexa [JOK
57 https://m.edsoo.ru/00ae3
coymm xkene3a (1) u 566
xenesa (1)
O06o0menne u
58 CcHUCTEMaTH3aIHS
3HAHUMN
[IpakTnueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTAJIbH bubmiorexa LIOK
59 https://m.edsoo.ru/00ae3
BIX 3a7a4 I10 TEME des
«Baxneimue —
METAJIIbI U UX
COEIMHEHUS
Brrunciaenus mo
yYpaBHEHUSM
XUMHUYECKUX
peakuuii, eciiu
s o o LOK
60 A https://m.edsoo.ru/00ael
COJICPXKUT 750
MIPUMECH.
Breruucnenus
MacCOBOH JI0JIH
BBIXOJIa TMPOJIyKTa
peaxkiuu
O06o06mIeHNEe 1
61 CHCTEeMaTH3aIus
3HAHUMN
IIpomexyrounas
62 HTOTrOBas

aTTeCTaluAa 3a KypcC



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
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
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9 kiacca
B
MZ?:;T:?B?B bu6mmoreka [{OK

63 P N 1 https://m.eds00.ru/00ae3f
IIOBCEIHEBHOM 50
J’KU3HU YeJIOBEKa T
X
gaI;IM;zIeeC;?ee bu6mmoreka [IOK

64 P . 1 https://m.edsoo0.ru/00ae4
OKpYyKaromen 270
Cpeabl T
Po
Pom, i Bubnorexa LK

65 1 https://m.edsoo.ru/00ae4
HKOJIOTHYECKUX 270
npooieM —
P i .
O?fg;‘;ﬁeyﬁ“ Bu6miorexa [JOK

66 1 https://m.edso00.ru/00ae0
CHCTEMaTHu3aIus doa
3HAHUI =
P i .
O?:gzggeyﬁm‘ Bu6miorexa [JOK

67 1 https://m.edsoo.ru/00adb
CUCTEMATHU3ALU 33c
3HaHUN -
Pese 1 VPOK.
06 Ogif;{lg eyfl : bu6moreka [IOK

68 1 https://m.edsoo.ru/00ad9
CUCTEMATHU3ALU ch?
3HAaHUN -

OBLIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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
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
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YYEBHO-METOINYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOT'O TIPOLHECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

1. Xwumus, 8 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., Akuinonepuoe
obmectBo «M3aaTenscTBO «IIpocBenieHne»

2. Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkunonepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Tabpuensn O. C., Bockob6oitnukosa H. I1., Amykosa A. B. HacronbsHas
KHMTra yautens. Xumus. 8 kii.: Metoauueckoe nocodue. - M.: [Ipoda,
2021.

2. Ta6puensu O. C., OctpoymoB U. I'. HactonbHast kaura yautens. Xumus. 9
KI1.: Meroaudeckoe nocooue. - M.: Jlpoda, 2017.

3. Ta6puensu O. C., Amykora A. B. Pabouas terpans. 8 k. K yuedonuky O.
C. l'abpuensna «Xumus. 8.» - M.: lpoda, 2021.

4. T'abpuensn O. C., SmykoBa A. B. Pa6ouas terpans. 9 ki. K yue6uuky O.
C. l'abpuensna «Xumus. 9. — M.: [Ipoda, 2021.

5. Ta6puensu O. C., AmykoBa A. B. Terpaas 115 1a60paTOPHBIX OMBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8
kiace». M.: Jlpoda, 2018.

6. T'aGpuensu O. C.. AmykoBa A. B. Tetpaas 1151 1a60paTOPHBIX OMBITOB U
npaktuueckux padot. 9 ki. K yuebnuky O. C. I'abpuensna «Xumus. 9
kiace». M.: Jlpoda, 2018.

7. Tabpuensn, O. C. Metoauueckoe nmocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 knacc / O. C. I'abpuensn. — M. : Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

8. T'abpuensu, O. C. Metonuueckoe nocobue k yuebuuky O. C. ['abpuensina
«Xumusiy. 9 knace / O. C. 'abpuensa. — M. : Ipoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

9. TabpuensH, O. C. MeTonuyeckoe nocooue Xumus 8-9 kimacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

10. I'abpuensn, O. C. Xumus 8-11 kmacc. Merogudeckne peKOMEHIAAIUN U
pabouast mporpamMmma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/



https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
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11.T"abpuensn, O. C. JlononHuTenpHas riaBa K yueOHUKY «Xumus 9 kiaccy
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/

12.Xumus. 8 xi.: KonrposnbHble 1 poBepouHble padboThl K yueouuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A.
VYmakosa u ap. - M.: [lpoda, 2017.

13. Xumus. 9 kin.: KontponbsHbie 1 mpoBepouHbie paboThl K yueOHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A.
VYmakosa u ap. - M.: [lpoda, 2020.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

[MopTan GpyHmaMeHTaIBLHOIO XUMUYeCcKoro oopasosanuss ChemNet.
Xumudeckas nHGOpMaIoHHas ceTh: Hayka, 00pa3oBaHHe, TEXHOJIOTHU
http://www.chemnet.ru I"azeta «Xumus» u caiit ayis yuurens «5 uny Ha ypok
XAMUN

http://him.1september.ru Enunas komnexuus [{OP: TIpeamerHas KoyeKius
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
sKcrepuMeHThI: xumus. Kosekius Poccuiickoro o01eo0pa3oBaTeibHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickast oumiizaia MIKOJbHUKOB 0 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: 3JICKTPOHHBIA YUSOHHUK I
CpPEIIHEM IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: JICKTPOHHBIN YICOHHK
http://www hemi.nsu.ru OTKpeITBIH KOUTEIK: XUMHUS
http://www.chemistry.ru JluctannnoHHast OJIMMIIHAIA 110 XUMHUH:
TEJICKOMMYHHKAIIMOHHBIA 00Pa30BaTeIbHBINA MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHunoHHbIC
IBPUCTHUCCKUE OJIMMITHAJIBI 10 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarensHas Xumus
http://home.uic.tula.ru/~zanchem 13 ombiTa paboThl yUUTESI XUMUH: CAUT
H.1O. CpicManoBoOM

http://sysmanova.narod.ru Kabuuet xumuu: caiit JI.B. PaxmanoBoii
http://www 104.webstolica.ru Kiraccupukanus XuMH9ecKuX peakiuii
http://classchem.narod.ru KoaTpern — Xumus it Bcex: yaeOHO-
WH()OPMAITMOHHBINA CAUT

http://kontren.narod.ru Marepuaiibl kadeapbl PU3NISCKON U KOJUTOUTHOU
xumuu FOxHOTrO (henepanbHOro yHUBEpPCUTETA
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http://www.physchem.chimfak.rsu.ru Metoauka oOydeHuss XUMHUH: CalT
kadenpel xumun HI'TTY

http://mctnspu.narod.ru Meronndeckoe 00beTUHCHHE YUUTEICH XUMHH
Cesepo-Bocrounoro okpyra ropoga MocCKBbI

http://bolotovdv.narod.ru HanoMeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO
http://www. nanometer.ru OHtaliH-ClIpaBOYHUK XUMHUYECKUX DJIEMEHTOB
WebElements

http://webelements.narod.ru [Monynspraas 6MOIMOTEKA XUMHYESCKIX
3JIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1 ClipaBOYHBIC MaTEPHAIIBI IO
XAMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupTyanbHas XUMHYECKas IIIKOJIA
http://maratakm.narod.ru Caiit «Mup XumMun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.xumuk.ru Xumudeckas crpannuka Spocinasckoro Ilentpa
TEJICKOMMYHHKAIUH ¥ HHGOPMAIIMOHHBIX CHCTEM B 00pa30BaHHH
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopra
ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yaeGubie u
CTpaBOYHBIC MATEPHATIBI

http://www himhelp.ru Xumus: Marepuainsl « Bukunenun» — cBoOOIHOM
SHIUKJIOTICAUH

http://ru.wikipedia.org/wiki/Xumus Xumus 11 BceX: HIUTFOCTPUPOBAHHBIC
MaTepHabl 10 00IIeH, opraHMYecKOi 1 HeopraHuueckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xu3ab — XX BeK: HAy4HO-TIOMYJISIPHBIHI
KypHaI

http://www. hij.ruXumo3a: coobiecTBo yuuteneii Xumuu Ha nmoprajie «CeTb
TBOPYECKUX YUUTEIICH

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkonsHnKaM 0
XUMHU: callT xumudeckoro gaxynprera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHast OMOJIMOTEKA 10 XUMUU U
TEXHHUKE

http://rushim.ru/books/books.htm DnexTponnas 6ubIMOTEKA YICOHBIX
MaTepHaJoB 1Mo XMMKHK Ha moprtaie Chemnet
http://www.chem.msu.su/rus/elibrary DnemeHTbI )KH3HH: CAUT YUUTEIIST XUMHUH
M.B. ConoBbeBoii

http://www.school2.kubannet.ru Sumuknonenus «[Ipupona Haykuy: XuUMuUS
http://elementy.ru/chemistry nanusie
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