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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpIKaHMUS, PEKOMEHIyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha OMpPEeeIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPYyroMmy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKUe LIeJIH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIbHOM JESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaloIllero MHUpPA, WCIOJb3Yys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJ1IeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOW JAESATEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

OT1aesbHbIE TEMbI H3Yy4al0TCH € MCNO0JIb30BaHUeM oOopyaoBanus LlenTpa oOpa3oBanus
€CTEeCTBEHHO-HAYYHOM U TEXHOJIOTMYeCKOM HAaNpaBJIeHHOCTH «Touka pocray:

- [lepBOoHaUaIbHBIE XUMHYECKHE MIOHATHUSA
- Bopga. PactBopsl. [TonaTue 06 ocHOBaHHSIX



- OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COECAMHEHUN
- Hemeraiubl 1 UX coelMHEHUS
- OCHOBHbIE 3aKOHOMEPHOCTH XUMHUUYECKUX pEaKIUi

- Meramis 1 ux COCINHCHUA



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYI0BaHUEM, U3YUYEHHUE U OIHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIOTOM) SBIICHUH, HaOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoieiicTBHE keje3a ¢ pactBopom conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE DPEAKUUU. TOIUIMBO: yroiab W METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoZie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpaszyromue. Homenkinatypa okcunoB. ®Pusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnyeckas cBA3b MEKY KJIacCaMU HEOPTAaHUYECKUX COETUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHHS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOIIOMAEHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaibleM) (BO3MOXKHO  KCIOJIb30BAaHHWE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJNIaMH, PEeakUui HEUTpaau3aluy, I[OJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUI CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB TNEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTAJIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o xaranuse. [loraTue o xumuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsITHE O rHMApPOIN3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOINPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BbIJCICHHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaibl U MX COeITMHEHHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, WIeJo4yaMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. CONM CEPHOUM KUCIOThI, KAYECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanue HUTpATOB H COJEH aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue ¥ XMMUIECKHUE CBONMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKAlMK, pPACIPOCTPAaHEHHE B TMpHUPOJE, (PHU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r100aJbHOTO TMOTEIUICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY U MPOMBIIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoeauHeHHs KpemMHUs B mnpupoje. OOmume mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHUE CBOMICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOOICHUE TIpoliecca OOyTiMBaHUS caxapa Moja JACHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COSAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMO/JICNCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUue, cCOOMpaHue, paclio3HaBaHUE U W3Yy4YECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHNEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus atToMoB. CTpoeHne MeTamioB. Merauinueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJIBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUEeCKUEe U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE atoMa, HaxOXJeHHUE B mpupoae. Pusmueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkeie3a. OKCUIbI, TUIAPOKCUIBI U coyn kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNe aM(OTEPHBIX CBONCTB THAPOKCUA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momours mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0B MaTEpPUANOB (CTEKIJIO, CIUJIABBI METAJJIOB, TIOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOIOTHS, MaTePUAIIHI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITMYECKAST
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MaKPOAJICMCHTHI, TUTATCIbHBIC BEIESCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEpPHOM MHpOpMAaIMEl o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUST 00pa3oBaHUs ¢ YUYETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHSl  AKOJOTHYECKOW  KYJIbTYpbl, OCO3HAHHUS IJIOOAJBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTAaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KA4YE€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIYIaeMYI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMUHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Ipouecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XO[e Auanora U (Wiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUSI XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON d(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XHUMHUYECKOU (hopMmyie, xapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: ONMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmmuyecTBo yacos Buabi DJIeKTpOHHbIe (LN (PPOBbIE)
NAeATeJbHOCTH odpa3oBaTebHbIE pecypcbl/
N HaumenoBanue o0yyarommxcs ¢
/' pa3aesioB U TeM KontposbHbie IpakTuyeckue | Y4€TOM padoueii Hcnoan3oBanue 000py10BaHUA
e NporpamMmal Beero padoThI padoThI NPOrpamMMbl IlenTpa
BOCIIUTAHUS o0pa3oBaHHsieCTECTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HanpaBJjieHHOCcTH «Touka pocra»
Paszpnea 1.IlepBoHavaibHble XMMUYECKHE MOHATHS
XuMUs — BaKHAs 1) quamnor
o0macTb HaIpaBJIEHHBIH Ha
11 €CTEeCTBO3HAHUS U 5 5 MMOHUMAaHHUE bu6mmoreka [IOK
' NPaKTUYECKON 3HAYEHUS] https://m.edso0.ru/7f41837¢c
NeSITeIbHOCTH XUMHYECKON HayKu
YyeloBeKa B KHU3HU
COBPEMEHHOTO
oO11ecTBa,
CIIOCOOHOCTH
BJIQ/IETh
Bemectsa 1 HOCTOBepHOﬁV bubmmoreka [IOK
12 MTeCKIe 15 1 uH(opMmarmeii o https://m.edsoo.ru/7f41837c
Mepe0BBIX
peakuuu

JOCTIKEHUAX B
OTKPBITUSIX MUPOBOM
U OT€YECTBEHHOM
XAMHH,
3aMHTEPECOBAHHOCTH

Ha6op OI'D no xumun



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

B HAYYHBIX 3HAHHIX
00 ycTpoiicTBe MUpa
u o0miecTa
2)Y4eOHble
CUTYalluu
HaIlpaBJICHHBIC HA
dbopMupoBaHue
IIPEACTABICHUH O
BELIECTBE U
XUMHYECKOU
peakuuu

Hroro no pazneny

20

Pa3nen 2.BaxHeiiye npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

2.1 TTousarue 00
OKCHUIAX

Bo3nyx. Kucnopon.

2.2

Bopopon.Ilonarue
0 KHCIIOTaX U COJISIX

2.3 ITonusarue 00
OCHOBAHHUAX

Bopa. PactBopbl.

OCHOBHBIE KJIaCChI

2.4 HEOPraHUYECKUX 11

COEIMHEHUN

1) VYueOnble
CUTYaIuu
HarpaBJICHHBIC HA

MOJTy4CHUE
HOBBIX 3HAaHHWW TIO
XHMHUH, HEOOXOIUMBIC

TUTS 00BsACHEHUS
HaOJIFO1aeMBIX
MIPOIIECCOB M SIBJICHHH,
MO3HABATEILHOM,
uH(pOpMAITMOHHOW |
YUTATEIbCKOMN
KYIbTYpbl, B  TOM
YUCIIE HaBBIKOB
CaMOCTOSATEIILHOM

paboThl ¢ y4eOHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
Ha6op OI'D no xumun



https://m.edsoo.ru/7f41837c
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TEKCTaMH,
CIIPaBOYHOU
JUTEPATYypOH,
JOCTYITHBIMU
TEXHUYECKUMU
cpencTBamMu
UH()OPMAITMOHHBIX
TEXHOJIOTHIA;
2)[IpakTukym,
bopMupyromit
UHTEpeC K OOYyueHUIO
u MO3HAHUIO,
T110003HATEITEHOCT,
TOTOBHOCTH u
CIIOCOOHOCTH K
caM000pa3oBaHUIO,
MPOEKTHOM u
HCCIIEN0BATENbCKON
JEeSITeNIbHOCTH, K
OCO3HAaHHOMY BBIOOpY
HAIPaBJIIEHHOCTH U
YpOBHS OOy4YeHUs B
najJbHENIeM

Hroro 1o pasaciy

30

Pasznen 3.Ilepuoauyeckuii 3axon u [lepuoagnyeckas cucrema xumuueckux 3j1eMenToB /. U. MenaesneeBa. Ctpoenue
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUN

aTOMOB.

3aKOH H
3.1

cucreMma

[Tepuonnueckuii

[lepuonnueckas

1) Y4eOHbie
CUTYaIuu
HaIpaBlIEHHBIEC HA

MOJTy4YeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

Ha6op OI'D no xumun



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

XUMHUYCCKUX
anemenTtoB /1. W.
Menpeneesa.
Crpoenue aToMa

3.2

Xumudeckas CBS3b.
OKXHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuu

HOBBIX 3HAHHM 1O
XHMHH, HEOOXOIUMBIC
TS 00BICHCHUS
HaO0JII0/1aeMBIX
MPOLECCOB U SIBJICHHUI,
IMO3HABaTEILHOM,
uH(pOpMaITMOHHOW U
YUTATEILCKOMN
KYJIbTYpb, B  TOM
qucie HaBBIKOB
CaMOCTOSTEILHOU
paboTel ¢ y4eOHBIMU
TEKCTaMH,
CIIPABOYHOMU
JUTEPATYypOi,
JOCTYITHBIMU
TEXHUYCCKUMH
cpencTBamMu
nH(pOpPMaITMOHHBIX
TEXHOJIOTHIL;
2)IIpakTukym,
dbopmupyronui
WHTEpEC K
0o0yueHuto u
ITO3HAHUIO,
710003HATEIILHOCTb,
TOTOBHOCTH U
CIOCOOHOCTH K
camM000pa30BaHHUIO,
MIPOEKTHOMN U
HCCIEN0BATENBCKON

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Ha6op OI'D o xumunu



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

JESTENIbHOCTH, K
OCO3HaHHOMY
BBIOOpY
HAIpPaBJIEHHOCTH U
ypoBHs 00OyueHuUsl B

HallbHENIIIEM
Hroro mo paszueny 15 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

Buabl geATe1bHOCTH
o0yyarommxcs ¢

uexkTponHble (HuGpoBbIE)
o0pa3oBaTe/bHbIE Pecypchl

yueTom padouei HUcnoan3oBanue
HaumeHoBaHue
NMPorpamMmbl o0opynoBaHusi
Nen/m | pasaenos u Tem Konrpoabnbie | IIpakTuyeckue .
Bcero BOCIIMTAHUS €CTeCTBEHHOHAYYHOH U
NMPOrpaMmmbl padoThI padoThI .
TEXHOJIOTHYECKOii
HanpasjaeHHocTH LenTpa
oOpasoBanus «Touka
pocTay
Pa3nen 1.BemiecTBO 1 XUuMHUYeCKHE peaKIIUH
[ToBTOpEHUE 1 1) VY4eOHbIe
11 yriyOneHue 3HaHUH 5 1 CUTyaluu bubnuoreka [IOK
OCHOBHBIX Pa3JIeIOB HanpaBJICHHBIC HA https://m.edsoo.ru/7f41a636
Kypca 8 xiacca IOJIY4YCHHUEC HOBBIX
3HaHUU N0 XUMUHU
OcHoBHbIE . ’ Bbu6mmoreka IIOK
12 3aKOHOMEPHOCTH 4 HCOOXOAMMBIC ZULA https://m.edso0.ru/7f41a636
: XUMITIECKIX 00BsCHEHUS
peaxiuit HaOJII01aeMbIX HaGop OI'D o xumuu
MIPOLIECCOB U SBJICHUI
2)IIpakTukym,
dbopmupyrommit
DIEeKTpOIUTHYECKAs unTepec k oGyuennio u | bubinorexa [TOK
Aucconuanus. I03HAHHUIO, https://m.edsoo.ru/7f41a636
1.3 XUMHYECKHE 8 1 1 TIOG03HATETHHOCTb,
peakunu B FOTOBHOCTE M Ha6op OI'D no xumuwy,
pacTBOpax CIIOCOGHOCTD K nudposast JabopaTopus

camMo00pa30BaHuIo,
MIPOEKTHOMN U



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

HACCIEeN0BaTEIbCKON

JeSITeIbHOCTH
Hroro no pazneny 17
Pazjnen 2.HemeTanibl 4 MX COeIMHEHUS
OOwas 1) YueOHblie
XapaKTepUCTHKA CUTYaIluN bubmorexa [IOK
2.1 XUMHUYECKUX 4 HallpaBJICHHBIE HA https://m.eds00.ru/741a636
- MOJTy4€HHE HOBBIX
onemeron VIIA Y‘i Ha6op OI'D no xumuu
rpynnsl. I'agorenst 3HAHWUM 110 XUMUMY,
O6mas HE0OX0UMBbIE A5
XapaKTEPUCTHKA 06gﬂCHeHm[ bubnuoreka [JOK
99 XUMHUYECKHX 6 HADIIO1acMBIX . https://m.edso0.ru/7f41a636
) ymeMmeHToB VIA- MPOIICCCOB U SABJICHUH
rpymmsl. Cepa u eé 2)HpaKTHKyM, Ha6op OI'D o xumun
COCIMHEHUS opmupyroLmit
O61was WHTEpEC K 00YYCHHIO U
MO3HAHUIO
XapaKTepUCTUKa ’
S — J10003HATENBHOCTD, Bbu6mmorexa LIOK
23 SeMeHToB VA- 7 TOTOBHOCTE U https://m.edsoo.ru/7f41a636
- rpyIIBL. A30T CIIOCOOHOCTH K
bocd op. _— ’ caM000pa30BaHUIO, Habop OI'D 1o xumnn
COEMHEHHs MIPOEKTHOMN U
UCCIIEIOBATENbCKON
Ob6mas
JESITEIbHOCTH
XapaKTEePUCTHKA bubnnoreka [JOK
24 XUMUYECKUX 3 https://m.edsoo.ru/7f41a636

anemeHToB |[VA-
IPYIIbL. YTIEpOa U
KPEMHHH U UX

Habop OI'D no xumun



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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COCIMHCHUS
Wroro mo pazueny 25
Pa3nen 3.MeTajuibl U HX COeANHEHUS
31 OO6mue cBoiicTBa 4 1)becena 0 | bubmuoreka [JOK
' METaJJIOB LIEHHOCTHOM U | https://m.edsoo.ru/7f41a636
9KOJIOTUYESCKU
1eaecooOpazHoe
OTHOIIIEHUH K TPHUPOJIC
KaK HCTOYHHKY IKH3HU
Ha 3emile, OCHOBE ¢¢€
CYIIIECTBOBAHUS
2)[IpakTukym,
BaskHeimme (bopMupyOmIHit bubmuorexa [JOK
32 METALIEL 1 X 16 1 WHTEpEC K OGYMEHHIO 1 https://m.edso00.ru/7f41a636
MTO3HAHUIO,
FosHE JIF0003HATENIHLHOCTb, Habop OT'S no xummn
TOTOBHOCTh u
CIIOCOOHOCTD K
caM000pa3oBaHUIO,
MPOEKTHOM u
HCCIIeIOBATCIbLCKOM
JIeATEeIIbHOCTHU
Utoro mno pazneny 20
Pa3nen 4.Xumusi u okpyxamomas cpeaa
B Huasor HanpasieHHbl |  Bu6nuoteka [JOK
elecTBa u
41 MATCPHATIH B AWK 3 Ha OCO3HaHHE § https://m.edsoo.ru/7f41a636
3HAYCHUS XUMUYCCKOMN
Hejobexa HAYKH B KH3HU Ha6op OI'D no xumun



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

COBPEMEHHOTO
oO1ecTBa,
CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOU
uHpopmanuei o
NEePEeIOBBIX
JOCTUKEHUSIX U
OTKPBITHSIX MUPOBOM U
OTCUYSCTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U

oOmrecTBa
Hroro mo pazgeny 3
PesepBHOE BpeMs 3 bu6mmoreka [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
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OcodeHHOCTH OLCHKU IPEIMETHBIX PE3YyJbTATOB IO XUMHUHU

1. CMcoK UTOTOBBIX IJIAHUPYEMBIX PE3YJIHTATOB C YKa3aHUEM 3TAloB UX (OPMUPOBAHUS U CIIOCOOOB OLIEHKH

8 KJacc

Ne MpoBepsemMble yMeHUs (KpUTEPUUN OLEHKN)/NNaHUpyemble pe3ybTaThl ®opma oueHusaHma | MNpumepHaa aata

OLICHOYHOM nposeaeHuna

TTPOIIEYPHI

1 c1edosams TpaBUIIaM IMOJIb30BAHUS XUMHUYECKOH MOCYA0N 1 [IpakTrueckas CEHTSIOph
1a00paTOPHBIM 000PYIOBAHUEM, a TAK)KE MPaBHUIIaM 0OpaIeHus C pabora
BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMU O BBITIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OTBITOB

2 UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (popmMyI XuUMUYEeCKUI CEHTSIOph
BEIIECTB JUKTaHT

3 onpedesimsb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX [TpoBepounas OKTSI0pb
8bIYUCAAMb OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIeCTB | paboTta

4 npuMeHsamb OCHOBHBIE OTIepAIlH MBICIIUTEIbHOMN esTenbHOCTH — aHanu3 | [IpakTuueckas OKTSI0pb
Y CHHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMAaTH3alINI0, KIaCCH(PUKAIIHIO, pabora
BBISIBIICHUE PHYMHHO-CIICACTBCHHBIX CBA3EH — /sl pa3lie/ieHus CMecei);

5 3anuchIBaTh YpaBHEHHSI XUMUYECKHUX PeaKIMii, ONMpasich Ha 3HaHUe 3aKkoHa | [IpoBepounas OKTSI0pb
COXpPaHEHHUs MacChl BELIECTBA pabota
PaccraBisaTh K03 PUIIMEHTHI B XUMUYECKUX PEAKITUSIX

6 CucremaT3MpoBaTh 3HaHUSA 10 TeMe «BemlecTBa u xumMuyeckue peakuun» | KoHnTponbHas HOSIOpb

paboTa
7 Boruncnsate TernoBoit 3 ekt XuMHUYecKuX peakiuii [TpoBepounas JeKadpb
paboTa
8 c1edo8amy TIpaBUIIaM 0OpallleHus C BEIeCTBAMU B COOTBETCTBUH C [TpakTuueckas JIeKadpb




WHCTPYKIHUSMU TI0 BBIIIOJHEHHIO TA00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 pabora
MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (KKCIOPOIa)
npumensims OCHOBHBIE OTIEPAIIMU MBICIUTEIILHON IEATEIbHOCTH — aHAaJH3
Y CUHTE3, CpaBHEHUE, 0000IICHNE, CHCTEMAaTH3aIINIO, KIIaCCH(HKAITHIO,
BBISIBJICHUE IPUYNHHO-CIICACTBEHHBIX CBSA3EH — JUIS MTOJTyICHUS
ra3000pa3HBIX BEMIECTB (KUCIOPOIa)
9 ciedosamy TpaBUiIaM 00paIeHHsI ¢ BEIIECTBAMH B COOTBETCTBHUH C [IpakTuyeckas JIeKaopb
WHCTPYKIUSMH TIO BBIITOJHEHHUIO Ta00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 pabota
MOJTYYSHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJIOPO/IA)
npumensims OCHOBHBIC OTIEPAIINU MBICIUTEIILHON IEATEIbHOCTH — aHaJH3
Y CHHTE3, CpaBHEHHE, 0000IIeHIE, CUCTEMAaTH3alIHI0, KITaCCH(UKAIIHIO,
BBISIBJICHUE IPUYNHHO-CIICJICTBEHHBIX CBS3EH — JUTS TTOJTyICHUS
ra3000pa3HBIX BEMIECTB (BOJAOPO/Ia)
10 Pemrate 3amaun Ha BeIYMCICHUS 00BEMA U KOJIMYECTBA BEIIECTBA Ta3a 1Mo [TpoBepounas STHBaph
(dbopmyre U ypaBHEHUIO XUMUYECKUX PEAKIIHN pabota
11 [IpuroraBnuBaTh pacTBOPHI C ONIPEAEIEHHON MAacCOBOM J0€H [IpakTrueckas SITHBAph
PacTBOPEHHOTO BEIeCTBA paboTa
12 CucremartusupoBath 3HaHHs 110 TeMe «Kuciaopoa. Bomnopon. Bona.» KontponbHas deBpaib
pabora
13 Xapaxmepu3o8amu (ONUCbIBAMsb) OOITHE XUMHUECKHE CBOMCTBA OKCHUJIOB, [TpoBepouHnas STHBaph
MOATBEPK/1asi OMMCAHKUE TPUMEPAMHU MOJIEKYJISIPHBIX YpaBHEHUIA paboTa
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHii
14 Xapaxmepu3zo8amu (Onucvl8ams) 00OIIME XUMUUECKHE CBOMCTBA ocHOBaHUH, | [IpoBepouHas dbeBpaib
MOATBEPK/1asi OMMCAHKUE TPUMEPAMHU MOJIEKYJISIPHBIX YpaBHEHUH paboTa
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH
15 3anuchIBaTh XUMUYECKHE POPMYIIbI KUCIOT XuMUYeCcKuit deBpanb
JTUKTaHT
16 3anuceIBaTh XUMU4eckre GopMyIbl coyien XUMHUYECKUT deBpaib
JTUKTaHT
17 xapakmepuzo8amu (onucviéamy) oOIIEe XUMUYECKUE CBONCTBA U ITpoBepouHas deBpanb
MOJIy4€HUEKUCIIOT, IOITBEPIK 1asi OMHMCAaHNE IPUMEPAMU MOJIEKYIISIPHBIX paboTa
ypaBHEHU COOTBETCTBYIONIUX XUMHUYECKUX PEaKIIHiA
18 xapakmepuzoéamu (onucviéamy) oOIIEe XUMUYECKUE CBONCTBA U ITpoBepouHas MapT
MIOJIy4eHHUE COJIeH, MOATBEPkKAasi OMMCAHKUE MMPHUMEPAMU MOJIEKYISPHBIX paboTa




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

19 [TpakTuueckas MapT
credosams TIpaBUIIaM TipaBuiIaM oOpaIieHus C BEIeCTBaMU B pa6ota
COOTBETCTBUU C HHCTPYKIIUSMH IO BBITIOJHEHUIO JTA00PATOPHBIX
XUMHYECKUX OIBITOB
IUTAHUPOBATH M MTPOBOIUTH XUMUYECKHE dKCIIEPUMEHTHI, HallpaBJICHHbIC Ha
MPUMEHEHHE 3HAHUI O CBOMCTBAaX KUCJIOT, OCHOBAaHUM, COJIEH, OKCHUJIOB
20 CucremMaTU3UpOBaTh 3HAHUS 10 TeMe «OCHOBHBIC KJIaCChl Heopranmdeckux | KoHTposbHas MapT
COCTMHEHU I paboTta
21 onpeodensimsb CTCTICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; [TpoBepouHnas anpenb
pabora
22 onpeodensimsb CTCTICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; KonTpobpHas Mait
BHJT XUMHYECKOH CBSI3M (KOBAJICHTHAS ¥ HOHHAs) B HEOPTraHUYIECKHUX paboTa
COCIMHEHUSX; TUI KPUCTAJUTMUECKOH PEIICTKH
COOTHOCHUTH 0003HAYCHHSI, KOTOPHIE UMEIOTCS B TAOJIUIIE
«ITepnognyeckas cuctema xumudeckux sneMeHToB [. 1. MenneneeBay ¢
YUCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XUMUYECKUX JIEMEHTOB
(cocTtaB u 3apsj sijpa, o0Iee YUCIo IEKTPOHOB U
pacrpeeneHue ux 1Mo JIEKTPOHHBIM CIIOSIM);
9 knacc
Ne MpoBepaemble yMeHUA (KpUTEPUU OLEHKKN)/NNaHUpyemMble pe3yibTaTbl dopma oueHumBaHus | NpumepHan gata
OLIEHOYHOH nposeaeHmsA
MIPOLIEYPhI
1 CucremaTtusupoBath 3HaHuA 10 TeMe «[loBTopenue u yrnyonenue 3Hanuii | KonTponbHas CEHTIOph
OCHOBHBIX Pa3/IeJIOB XUMUU Kypca 8 Kiaccay paboTa
2 PACKpbI8amy CYyUHOCMbKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITHil [TpoBepounas OKTSIOpb
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STHX PEaKIvii; paboTa
3 coCmaegnsims ypaBHEHHS JEKTPOIUTHYECKON TUCCOIMAIUY KUCIIOT, [TpoBepounas OKTSI0pb




LIEJI0YEH U COJICH;IIOIHBIC U COKpALEHHBIC YPABHEHUS PEAKLIUKA HOHHOTO
00MEHa; ypaBHEHUS PEaKIIHid, TIOITBEPK TIAIONIIX

paborta

4 npoeooumsb peakuuu, NoATBEPKAAIOIINE KaYeCTBEHHbIN cocTaB pa3nnuHbix | [IpakTuueckas OKTS0pb
BEILECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOpUA-, OpOMUI-, HOIU-, pabora
kapOoHat-, pocdar-, cunmkar-, cynbpar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHMSI ¥ MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOLINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

) CucremMaT3MpoBaTh 3HAHUSA 110 TeMe «JIEKTpoJInTHUecKast nuccounanus. | KontposbHas HOSI0pb
XUMHUYECKUE PEAKIIMU B pacTBOpax» pabora

6 npoeoouUmsb peakuy, Ha MOJIyYeHUE COJITHOM KUCIOThI U U3y4YEeHUE €€ [IpakTnueckast HOSI0pb
CBOMCTB, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: paboTa
pacrno3HaBaTh OMBITHBIM IYTEM XJIOPHUI-UOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

7 [IpoBOIUTH BBIYUCIIEHUS IO YPAaBHEHUSM XMMHUECKUX peaklui, eciu oauH | Pemenue 3agayu HOSIOpb
W3 pEeareHTOB JaH B U30BIT

8 [TpoBOIUTH BHIYMCIIEHNE MAaCCOBOM J10JIM BBIXOJA MPOIYKTA PEaKIIUU Pemenue 3agau JeKadpb

9 [Tonydath aMMHak, H3ydaTh €ro CBOMCTBA, ONMUPASICh HA TEOPETUUECKUE [IpakTnueckas nekabpb
3HAHUS pabora

10 [TosnyunuTs yriaekucislil ra3, M3y4aTh €ro CBOMCTBA, ONMUPAsCh HA [IpakTnueckas STHBAPb
TeOopeTUdecKre 3HaHUsI, TPOBOJUTH KaUeCTBEHHYIO peaklnio Ha kKapOboHaT- | paboTa
VOHBI

11 Pemats skciepuMeHTaNbHbIE 33a4u 10 TeMe «Baxkneimme Hemetabsl U | [IpakTuueckas dbeBpaip
WX COCAMHEHUS» paboTa

12 CucremaTH3UpoBaTh 3HAHUA 110 TeMe «BakHeline HeMeTaulbl U UX KonTpomnbhas dbeBpaip
COEJIMHEHUS paboTa

13 [IpoBOIUTH BHIYUCIICHHUS IO YPABHEHUSIM XUMHUECKUX peakluid, eciu onauH | Pemenue 3amay MapT
W3 PEareHTOB COJCPKUT MPUMECH

14 Pemenue skcriepuMeHTaNbHBIX 337a4 110 TeMe "JKE€cTkocTh Bobl 1 MeToabl | [IpakTrueckas amnpesnb
e€ yctpaHeHus" paboTa

15 Pemenue skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «BakHelmme Mmetauibl 1 ux | IIpaktuueckas anpelb
COEIMHEHUS» paboTa

16 CucremaTtu3zanus 3HaHUN 10 TeMe «BakHenme MeTalbl U UX KontponbHas Mai

COCAMHCHUA»

paboTa




2. TpeﬁoBa}mﬂ K BBICTABJICHUIO OTMETOK 3a IIPOMEKYTOYHYIO aTTECTALIUIO

HpI/I opraHusanuu HpOMG)Ky’[‘O‘IHOfI aTTeCTallun UCIIOJIB3YCTCA HAKOIIUTEIILHBIN noaxon, KOTOpI)If/'I OCHOBBIBACTCA HA BBIBCACHUU FOI{OBOP'I
OTMETKH (C/a — cpeaHee apu(pMETHIECKOE) YCIIEBAEMOCTH YUalIMXCsl HA OCHOBE COBOKYITHOCTH YETBEPTHBIX OTMETOK.

3. 'paduk KOHTPOJIbHBIX MEPONPUSITUIA

YTBEeprK[aeTca eXXerogHo, COCTaBNAETCA C YYeTOM PAcnUCaHUA YPOKOB.

8 K/1acc — 4 KOHTpPO/IbHbIe paboTbl (Ypoku B pacnucanum — 20,39, 50, 66).

9 Knacc — 4 KOHTPO/IbHbIE paboTbl (Ypoku B pacnucaHum —5, 17, 42, 62).



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypchl
No Nara /Ucnosib3oBanue
Tema ypoka Koutpoabubie | I[lpakTuueckue o0opynoBanus
n/n Bcero U3yUYEeHUs .
padoThI padoTsl €CTeCTBEHHOHAYYHOH U
TeXHOJIOTHYeCKOMH
HANPAaBJIEHHOCTH
enTpa oOpa3oBanus
«Touka pocra»
[Ipenmet xumuu. Poss XuMuu B )KU3HU 1 bu6mmoreka [IOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 MeTOaX MO3HAHUS B XUMUU 1 Bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuia
paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM)
bubmuoreka [JOK
Yucteie BemecTBa U cMecH. CriocoObl 1 https://m.edsoo.ru/ff0d26ca
pasznenenus cmeceit
Ha6op OI'D noxumun
ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

7 [IpocTeie 1 CI0KHBIE BEIECTBA
Haoop OI'D noxumum
8 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmorexa HOK
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
9 Xumunueckas popmyina. BaneHTHOCTh bbmmorexa [OK
pMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
OTHOcCHUTENbHAS aTOMHAs Macca. bu6moreka [IOK
10
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
11 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTUHECHUN https://m.edsoo.ru/ff0d350c
[IpakTrueckas padora Ne 2 bubmorexa LOK
. https://m.edsoo.ru/ff0d28c8
12 «Paznenenne cmeceit (Ha mpumepe
. Haodop OI'D nmoxumuu
OYHMCTKHU TIOBAPCHHOW COJIH)»
13 KoanuectBo BemecrBa. MoJib. bubnmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
bu6mmoreka [JOK
DuU3NYECKUE U XUMUYECKHUE SBJICHUA.
14 T —— https://m.edsoo.ru/ff0d37fa
pearht Ha6op OI'D noxumun
bubnuoreka [JOK
15 [Ipu3Haku u ycnoBUs MPOTEKAHUS https://m.edsoo.ru/ff0d3al6
XUMUYECKUX PEAKIUN
Ha6op OI'D noxumun
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK

XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BrlunciaeHus KOJIM4ecTB a, MacChbl

17 BEIIECTBA M0 YPABHEHUSM XUMHUYECKHUX bubmmorexa [JOK
" . P https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukarus XUMHUECKUX peaKIui bubmmorexa [IOK
https://m.edsoo.ru/ff0d3f34
18 (coemuHEeHMS, Pa3I0KCHHUS,
samemens, 0bmera) Ha6op OI'D noxumumn
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeUuCcT. O000IeHHE 1 bubmorexa HOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlis 3HAHUH
20 KonTponsnas pabora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u bubnmorexa [JOK
AIES. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
. bu6mmoreka [IOK
duznyeckue U XUMHUYECKHUEe CBOICTBA
https://m.edsoo.ru/ff0d4614
22 KHCJIOpoJia (PeaKkIuy OKUCIICHUS,
Haoop OI'D moxumuu
ropenue). [Tonstue 006 okcuaax
CriocoOslI MotyueHus: KUCIopoia B Bu6nuoreka [LIOK
23 J1a00paTOPHUH U MPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumenenune kucmopoaa Ha6op OI'D noxumun
TennoBoii 3hHeKT XUMHIECKOM Bu6nuorexa [TOK
24 peakiuu, MOHSITHE O https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM YpaBHEHUH, DK30- U Ha6op OI'D noxumun,
SHAOTEPMHUUECKUX PEAKITUIX uudposast 1aGoparopust
Tonnuso (HedTh, YTOJab U METaH).
(e, yr ) bubnmuoreka [JOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

INpeaAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o reme bubmuorexa [IOK
26 «[lony4yeHnue u coOupanme KICIOpo/a, https://m.edsoo.ru/ff0d4ae2
HU3yYECHHUE Er0 CBOMCTB) Ha6op OI'D noxumun
97 Bonxopox — anemeHT u npocroe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DuU3NYECKre U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopoza. IIpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 I1
OFPITHE O KHCIOTax 1 colix https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
Crioco0sI moTy4eHust BOA0Opoaa B
30 S https://m.edsoo.ru/ff0d4dd0
patop Haoop OI'D nmoxumuu
[IpakTnueckas padota Ne 4 o Teme bubnuoreka [IOK
31 «ITomyuenue u coOupanue BoI0poOa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE €r0 CBOMCTB) Hadop OI'D noxumun
39 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa
33 BCIICCTBA ras3a I10 €ro U3BECTHOM bubmorera [JOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 00bEMOB ra3oB 1Mo
34 ABHCHMIO PEAKI[MM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
. bubnuoreka [JOK
dusnyeckue 1 XMMUYECKHE CBOMCTBA
35 BOILL https://m.edsoo.ru/ff0d587a
s Ha6op OI'D noxumun
CocraB ocHoBaHui. [TonsTHE 00 bubmorexa LIOK
36 https://m.edsoo.ru/ff0d59e2

HHAUKATOpax

Haoop OI'D moxumun



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacblleHHnbie

bubmuoreka [JOK

37 Y HEHACHIIIEHHBIE pacTBOPHL. MaccoBas
t P P https://m.edsoo.ru/ff0d5h40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTraeckas padorta Ne 5 mo Teme
bubmmoreka [{OK
«IIpuroroBneHue pacTBOPOB C
38 OIDeCTEHHOH MACCOBOI HoMCi https://m.edsoo.ru/ff0d5eba
pea .. A Haoop OI'D noxumumu
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bonopona. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne n XUMHUYECKHE CBOWCTBA bubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(POTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB Haodop OI'D nmoxumuu
bu6mmoreka [IOK
OcHoBaHusI: cocTaB, Ki1accuduKaus,
42 HOMCHKIATVDA https://m.edsoo.ru/ff0d67ca
P Haodop OI'D nmoxumuu
. bu6mmoreka [JOK
[TonyyeHue u XUMHUYECKUE CBOMCTBA
43 O CHOBAHILA https://m.edsoo.ru/ff0d67ca
Haoop OI'D moxumuu
) bu6mmoreka [JOK
Kucnotsl: cocras, knaccuduxarus,
44 HOMCHKIATYDA https://m.edsoo.ru/ffOdfee2
M Ha6op OI'D noxumun
. bubnuoreka [JOK
[TonyyeHue u XUMHUYECKUE CBOMCTBA
45 HCnOT https://m.edsoo.ru/ffOdfee2
Ha6op OI'D noxumun
Conu (cpemHue): HOMEHKIIATYpa, bubnunoreka [JOK
46 CocoObI NOJTYYEHUs, XUMHUECKHUE https://m.edsoo.ru/00ad9474

CBOICTBA

Ha6op OI'D noxumun



https://m.edsoo.ru/ff0d5b40
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

[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC

bubmuoreka [JOK

47 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHX
. Haoop OI'D noxumum
COEIUHEHUID)
48 ['eneTnueckas cBsi3b MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O000111eHNE U cCUCTEMATH3AIINS 3HAHUN
m I https://m.edso0.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUYECKUX bubmmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o bubmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnyueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoandaeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB J[. . MenaeneeBa
53 Ilepuoasl, rpyIIIbL, ITOATPYIIIIEI Eubmaorexa HOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToOMOB 2JIeMeHTOB [lepuoanueckoit bubmorexa LOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnmuoreka [JOK

ITepnoanueckoii cucreme /1. M.
MeHpeneeBa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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3nauenue [leproanueckoro 3aKoHa asis
pa3BuTUA HayKu U npaktuku. 1. 1.

bubmuoreka [JOK

>7 MenneneeB — y4€HBIM, MIEArOT U 1 https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 HomHast xirecias cossb 1 https:// m.edSO(])_.[ ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TeIIeHb OKHCIICHHS . https:// m.edso;I ru/00adae28
63 OKHCIUTETHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos//m.e dsogru 100adb076
65 [ToaroroBka K KOHTPOJILHOM paboTe 1
66 KontponbHas padorta Ned4 o Teme 1 bubnuoreka [JOK
«CTtpoeHue atoMa. XMMHUECKasi CBA3b https://m.edsoo.ru/00adb486
67 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edso0.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE
pecypchl

Ne Mara HUcnonb3oBanue
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | 000pyAOBaHUsA
padoThI padoTsbI .
€CTEeCTBEHHOHAYYHOH U
TEeXHOJIOTUYeCKOM
HANPABJIEHHOCTH
enTpa oOpa3oBanus
«Touka pocra»
[lepnoanueckuit 3aK0H.
[Tepronnueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKnX djeMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3BMEHECHUH
CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 Bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOI0B
Knaccudukanus 1 HOMEHKIaTypa 1 bubnmuoreka [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunan xumuueckoii CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KounTtponsnas pabora Nel mo teme
«[ToBTOpEeHue u yrnyOneHue 3HaHHA 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
bu6mmoreka [JOK
Knaccudukarus XuMHUYECKUX
1 https://m.edsoo.ru/00adbch0

peaKLII/Iﬁ IO PA3JIMYHBIM IIpU3HAKaM

Ha6op OI'D noxumun



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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IToHATHE O CKOPOCTU XUMHUYECKON

bubmuoreka [JOK

7 peakuuu. [IoHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
T€TEPOr€HHBIX PEAKIIUAX Ha6op OI'D noxumum
[TonaTHE 0 XMUMHUYECKOM PaBHOBECHHU.
@aKTOpBbI, BIUSIOIME HA CKOPOCTh bubmorexa HOK
8 XHMUHECKOH PEAKIIMH 1 TIONOSKEHIE https://m.edsoo.ru/00adc28c
Haoop OI'D noxumumu
XUMHUYECKOTO PAaBHOBECHSI
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC bubmmorera [JOK
9 peakt https://m.edsoo.ru/00adcade
Haoop OI'D noxumumu
Teopus 3MEKTPOIUTHYECKON bubnuoreka [IOK
10 mucconuanyn. CHIIBHBIE U CIIa0bIE https://m.edso0.ru/00adcd68
BIIEKTPOIUTHI Ha6op OI'D noxumumn
11 HoHHbIe ypaBHEHUS peaKIuit bubamorera LOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U bubmuorexa [JOK
12 OCHOBAHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIMTUYECKON JUCCOIHAITIT Haoop OI'D nmoxumuu
XuUMHYECKHE CBOMCTBA COJICH B CBETE bubmuorexka [JOK
13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIUALINHI Haoop OI'D moxumuu
14 [TonsaTue o ruposmse conen Bu6mmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTru3amus bubnuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. bubnuoreka [IOK
16 «Pemienne 3kcnepruMeHTaIbHbIX https://m.edsoo.ru/00addbfa

3aaaq»

Ha6op OI'D noxumun
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KonTtposneHas padota Ne2 mo teme

bubmuoreka [JOK

17 «INEKTPOJIUTUYECKAS TUCCOLIAALIUSL. httos://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO61ast XxapakTepuCTHKa raJOTreHOB. bubmmoreka [{OK

18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE https://m.edsoo.ru/00addfe2
Xjopa Ha6op OI'D noxumumn
XnopoBogopoa. CoJisiHast KHCIIOTA, bubmmoreka [{OK

19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, https://m.edso0.ru/00ade104
IIpUMEHEHNE Hatop OI'D noxumun
[IpakTnueckas padota Ne 2 o Teme bubnuoreka [IOK

20 «[Tomy4ueHne COJITHON KUCIIOTHI, https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY» Ha6op OI'D noxumun
Berarcnenus o ypaBHEHUAM

21 XUMUYECKUX PEAKIUi, €CITN OJIUH U3 bubmorexa LOK

https://m.edsoo.ru/00ade488

peareHTOB JaH B U30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B IIpupoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo, CTpoeHHUE, bubnnoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA, bubnuoreka [JOK

25 ¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA, https://m.edsoo.ru/00adea28
NPUMEHEHHE Ha6op OI'D noxumun

26 XUMHUYECKUE PEAKIUH, JICIKALLNE B bu6mmoreka [JOK

OCHOBC IMPOMBIIIJIICHHOTO criocoba

https://m.edsoo.ru/00adec8a
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IIOJTY4EHUS CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arps3HEHUE
OKpYKaroIlEen Cpelibl COCTUMHEHUSIMU
cepsl

Briuucienne MmaccoBOM 0JIU BBIXOAa

bubmmoreka [{OK

27
MIPOAYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
28 VA-rpynibl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B Npupoe, hpuznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMmak, ero pusudeckue u bu6moreka [IOK
29 XUMUYECKHE CBOMCTBA, MOTYICHUE U https://m.edsoo.ru/00adf004
IIpUMEHEHNE Ha6op OI'D noxumun
[IpakTrueckast pabota Ne 3 o Teme bubnuoreka [IOK
30 «ITomydyenne aMmmMuaka, U3y4eHUE €ro https://m.edso0.ru/00adf180
CBOMCTB» Ha6op OI'D noxumun
N bubmuorexa [JOK
A3oTHas KucjoTa, e€ pusnueckue u
31 CIMIMECKIE CROMCTRA https://m.edsoo.ru/00adf306
Haoop OI'D moxumuu
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPAIbHBIX
32 oOpenuil. Xumuueckoe Bu6mmorexa LIOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIe cpeibl
COEIMHEHUSIMU a30Ta
docdop. Oxcua pocdopa (V) u bubmuoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U https://m.edsoo.ru/00adf68a
XMMUYECKUE CBOUCTBA, ITOIYyYCHUE Ha6op OI'D noxumun
34 Hcnonw3oBanue pochaToB B bubnuoreka [IOK

KauCeCTBC MUHCPAJIbHLIX YO 6peHHI>i

https://m.edsoo.ru/00adfc20
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3arpsi3HeHHEe IPUPOTHOM cpebl
docharamu

Yraepoa, pacipocTpaHEeHHE B

bubmmoreka [{OK

35 npupoje, GU3nIecKre U XUMHUECKUE https://m.edsoo.ru/00adfd9c
CBOICTBa Ha6op OI'D noxumun
Oxkcunpl yriaepojaa, ux Gpusndeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
bu6moreka [IOK
37 VYTonbHas KUCIIOTA U €€ COJIH https://m.edsoo.ru/00ae006¢
Haoop OI'D nmoxumuu
[IpakTnueckas padota Ne 4 o Teme
" bubmuorexa [JOK
[TosydyeHue yriekuciaoro rasa.
38 O — https://m.edsoo.ru/00ae027e
" peakdl P Haodop OI'D nmoxumuu
WOH
[lepBoHauanbHBIEC TIOHATHS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [TOK
P B https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepo/ia
bu6mmoreka [JOK
40 Kpemuwuii u ero coenuHeHus https://m.edsoo.ru/00ae080a
Ha6op OI'D noxumun
[IpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 337124 I10 TEME bubnunoreka [JOK
«BaxHeiume HeMeTalIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS»
KonTtponeHas padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxHele HeMeTaubl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOmast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJIJIOB.
Merammueckas CBs3b U

bubmmoreka [{OK

43 METAJUIMYECKask KpUCTAIUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOKMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubmmoreka [{OK
44 DNEeKTPOXUMHUYECKUN PSiJT https://m.edsoo.ru/00ae1156
HaNpsHKEHUM METAIOB Ha6op OI'D noxumum
O61ue crnocoObl NOTy4eHUS
meTaioB. CiutaBel. Beraucienus mo bu6moreka [IOK
45 YpPaBHEHUSAM XUMHUYECKUX PEaKIUU, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT Ha6op OI'D noxumumn
npuMecH
46 [ToHsaTHE O KOPPO3UU METAJLIOB bubmorexa TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [lenotrbie MeTAMIL https://m.edsoo.ru/00ael4b2
OKcHIbI M THAPOKCUIBI HATPUS U bubnmorexa [TOK
48 - https://m.edsoo.ru/00ae14b2
Haoop OI'D nmoxumuu
[lemoyHO3EMENBHBIC METAILIBI — bubmnorexa [IOK
49 Kb 1 MarHHi https://m.edsoo.ru/00ae15e8
Ha6op OI'D noxumun
50 Baxxneime coeqUHEHUS KaJIbIU bubmorexa LIOK
https://m.edsoo.ru/00ael5e8
51 OO6o01IeHre 1 cucTeMaTHU3aIus
3HAHUMN
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK



https://m.edsoo.ru/00ae103e
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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

yCTpaHEHHUS

https://m.edsoo.ru/00ae1886
Haoop OI'D noxumum

[Ipaktuyeckas padora Ne 6 o reme

bubmmoreka [{OK

53 "YKECTKOCTH BOJIBI M1 METOBI €€ https://m.edsoo.ru/00aelae8
ycTpaneHus" Ha6op OI'D noxumun
bubmmoreka [{OK
54 AmroMuH#i
https://m.edsoo.ru/00aelc64
AmpoTepHbIe cBOWCTBA OKCHIA U bubmmorera [JOK
55 IbOKCHa https://m.edsoo.ru/00aelc64
P s Ha6op OI'D noxumum
bu6moreka [IOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 OKcHIbl, THAPOKCUIIBI M COJTH JKeTie3a bu6moreka [IOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTru3arus
3HAHUM
[IpakTuueckas padota Ne 7. Permenue
bu6mmoreka [JOK
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
59 . https://m.edsoo.ru/00ae3de8
«Baxuenme MeTamibl ¥ UX
Haoop OI'D moxumuu
COCTMHCHUS
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COIEPKUT IpUMeCH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peaxiuu
61 O06o01IeHre U cucTeMaTHU3aIus
3HAHUI
62 KonTtponpsHas padota Ne4 o teme



https://m.edsoo.ru/00ae1886
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«BaxHeun1me MeTajuibl 1 UX

COCIIMHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX MPoOIeM https://m.edso0.ru/00ae4270
66 PesepBHblIi ypoK. O606£ueH1/1e U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpnaman @.I"., AkuirionepHoe 00111€CTBO
«3narenscTBo «lIpocsemenue»

M.B.3yeBa, H.H.I'apa [lIxonbHbIi npaktukym. Xumus 8-9 kiaccsl MockBa

«dpodar»

I''M.Irpemmnep, I A.Ilnuyruna J{unakrudyeckue Urpsl Npu 0Oy4eHUH XUMUU

METOANYECKHUE MATEPHAJIBI 1JIAA YYUUTEJIA

Xumus, 9 knace/ Pymsuruc I'.E., ®enpaman @.I., AkiinonepHoe o0111ecTBO
«M3parenscTBO «lIpocBemenue

» Xumus, 8 kinacce/ Pymsutuc I'.E., ®enpnman @.I°., AkuroHnepHoe 00111eCTBO
«M3parenscTBO «lIpocBemenue

A.M.Paneuxnii B.IL.I'opmkoBa Jlunaktuueckuii Marepuan no Xumuu Mocksa
«IIpocBemenue»

M.A. Ps60B COOpHUK 33724 ¥ YIPAKHEHUN 110 XUMHUHU. § KIIacc

P.I1. CypoBueBa Tectbl mo xumuu Mockga: JIpoda

M.B.3yeBa, H.H.I'apa [lIkonbHbIil npakTukym. Xumus 8-9 kiaccsl MockBa:

Apoda



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/class/8/ POIII

http://school-collection.edu.ru/catalog/ Equnas xommexius LIP
http://chemistry-chemists.com/Libraries DnekrpoHHas 6MOIHOTEKA 10 XUMHUHU

http://www.hemi.nsu.ru/ DnexTpoHHbIN yueOHUK 110 XuMuH 8-11 Kiacchl

MATEPHAJBHO-TEXHUYECKOE OBECITEYUEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

Ha 3anstusx ucnons3yercs obopynoBanue L{enTpa 0Opa3oBanus eCTeCTBEHHO-HAYYHOU 1
TEXHOJIOTMYECKOW HampaBiIeHHOCTH «Todka pocTay - HOyTOYKH, i poBasi 1abopaTopus Mo

xUMuH, Habop OI'3 no xumum.






