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COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Cll0KHBIE BEIIECTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Konnuectso Bemectsa. Mousb. MoisipHas Macca. B3anMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCcTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne (GU3NUECKUX (IIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUI, HAOII0ICHUE U
OlKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUUECKUX peakIuil (pa3iokeHue caxapa, B3auMoJieicTBue
CepHON KHUCIIOTHI € XJOpHJIOM Oapus, pasznoxkeHue rujapokcuaa menu (II) mpu HarpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIAPUBAHUE, JUCTWIULILMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYecKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl NOMY4YEHHs KHUCIOpoJa B J1abOpaTopuu H
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIJIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJIJIAMH, PEaKITUi
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJHOTO METajuia IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

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



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, peakiy Pa3ioKEeHUs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOr'0 LIUKIIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEaKI[MH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 M3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPaBHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonsaTue o xumMuyeckoM paBHoBecHU. DaKTOPHIL, BIUSIIOIINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUUECKOI0 PaBHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMA KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(akTOpOB, UCCIEIOBaHUE EKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUU
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (Qu3nyecKkue CBOWCTBA MPOCTHIX BEIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHUYECKHE CBOWCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynb(ar-uoH. Haxoxnenue cepbl U e
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B MpuUpoae, (U3NYEecKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docthopa, puzndyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,



bu3MYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanuwe ¢ocharoB B KayecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekT. YroabHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMONIOTMYECKH Ba)KHBIX BEILIECTBAX: XKHpaX, Oenkax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuwms (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJloT€HOB M MX COEJUHEHHH (BO3MOMXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBiICHHON CEpHOMN
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3llaMu a30THBIX U GOChOPHBIX YAOOpEHMUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uoH ¥ U3ydeHHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEJbI0 (BO3MOKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOWCTBOM ITPOTUBOIa3a, MoIydeHne, CoOupaHue, paclo3HaBaHUE U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
MIPOMBINIJIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.
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Crpoenne MeramioB. Mertamndyeckas CBSI3b M METAUIMYECKAs] KPUCTAIMYECKAS PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®usnyeckue U XMMHYECKUE CBOMCTBA MarHus M KajiblMs. BakHeHlne COEIMHEHHUs KalabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJACHHUE B Ipupoae. Pusznyeckne U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemesa (III), ux cocras, cBoicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA Kajbl[Usi W HATPUS C BOJOM (BO3MOXXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajbllus, allOMUHUS, [IMHKA, xene3a (I1) u xenesa
(ITI), memgu (II), HaGmro/ieHNEe W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO01ure ecTeCTBeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAITTHYECKasl PeIIETKa, CIUIaBbl, (PU3NUYECKIe BETMUUHBL, €TUHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaibl, TOpPHbIE TMOPOJIbI, IOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEr0 0OOpa3oBaHUs
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYaOIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOM,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITON ydeOHOW AesTeNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINU HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEJCTAaBICHUS O  BELIECTBE UM  XHMHYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
MOHWMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUPA, PEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MIPUPOJIBI, B3AaNMOCBS3AX YEIIOBEKa C MPUPOJHON CPENIOid, O POJIM XUMHUH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MHQPOPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITETIHHON PaOOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKOW NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUHA W HENPHUSTHE BPEIHBIX IPHBHIYCK
(ynorpeOyieHUsI aJKOTroJsi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH MTpU OOPALIEHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(dEeccHii U TpyAa pa3aIudHOro pojia, yBaKEHHE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHHUS, OTy4aeMble IIPU U3YUEHUH XUMUH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYEeCKUX MPOoOJIeM M MyTel MX pellieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISAIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
IpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTebHbIE YHMBepcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpbIBaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3alMOCBSA3b C JAPYTMMHU TOHSTHSIMH), HCIIOJIB30BATh MOHATUS ISl OOBSICHEHMSI OTIENIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PpaCCYKIACHHsS (MHIYKTHBHbBIC, JI€IyKTUBHbIE, [0 aHAJOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
NPUMEHSIEMbIE B XUMHUM MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!
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YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KadecTBE OCHOBHI Uii (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE TMPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpOBaTh O00OOLICHHS W BHIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIe TOcOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMTOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOUPATh ONTUMANbHYIO (OpMYy MpeAcTaBIeHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbIe 3aJaud HECJIOKHBIMHU CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM TMPEATIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHOW pPAaOOTHI MO MCCIEAOBAHUIO CBONCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
oO0IIMX MHTEPECOB U COTJIAacOBaHMs MO3UIUN (0OCyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBBIE
MITYPMBI», KOOPJIWHAILIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIHHO OMPENENITh IEeU ACSITeIbHOCTH, IIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JSHCTBUI TPH BHITTOJIHEHUH 3a1aHUN
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LIeJH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

OpeIMETHOW 00sacTH «XUMHS», BUIBl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y OOYUAIOIINXCS YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J0JIs1 XUMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHNYECKHE BEIeCTBa, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONUCAHUE T[pPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
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BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHI0, KJIacCU(UKAINIO, BBIABICHHE NMPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE METOIbl TO3HAHMS — HAOII0ACHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TIOCYIOH U  JIaOOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBIMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB O MOJYUYECHUIO U
coOMpaHHi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJA), MPHUTOTOBICHHIO
pPacTBOPOB C OINPEAEIEHHON MacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas pEaklMs, XUMUYEeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE peaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKON peakluu, MpeneiabHO IOIyCcTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U MPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMAX, 3apsi]i HOHA 10 XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMaHME: OINUCHIBATh M XapakTepu3oBaTh TaOnuuHyio ¢opmy Ileprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas moxarpymmna (b-rpymma)», maneie U OGONbIINE MEPUOJIBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHOMUECKON TabIUIE, C YUCITOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1apa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
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o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB W WX COCAMHCHHUH B
npeaenax MajablX MEPUOJIOB U IIIaBHBIX MOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;
KJIACCU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUICCKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo U3MEHEHUIO CTENCHEH OKUCICHUS XUMUYECKUX JIIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOMKMEe M CHEMU(UUECKHE XHUMHYECKHE CBONCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi OMMCAHUE TPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALMU KHUCIIOT, IEJI0UYEN U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAIOIMINX  CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXKAY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKXHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (hOpMyIie COeTUHEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia IOJNB30BAHHUS XHMHUYECKOW TIMOCYNOoM ©  JTa0OpaTOpHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKITUSMH TI0 BBIIOJTHCHUIO 1a00paTOPHBIX XUMUIECKUX OITBITOB IO MOJYUYECHUIO U
coOMpaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIMU, MOATBEPKAAOLINE KAYECTBEHHBIM COCTAB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM NyTEM XJOpHuaa-, OpoMHI-, HOAUA-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHSATh OCHOBHBIE OINEPAlUH MBICIUTEILHON JEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEeMATHU3allMI0, BBISBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAy4YHBIE METObI IO3HAHUS — HAOIIOICHHUE, U3MEPEHNE, MOIETUPOBAHUE, YKCIIEPHUMEHT
(pealbHBIN ¥ MBICIICHHBIH).

14



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
H Kosun4yecTBo 4acoB JJIeKTPOHHbIE
N auMeHOBaHHe (undpoBbIe)
/i Pa3e/IoB U TEM Beero KonrpoJbHbie IIpakTHyeckue oﬁpasosaTe JIbHBIE
IporpamMmmasl paboThl padoThI
pecypcbl
Paspnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas
0011aCcTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' NPaKTUYECKOM https://m.edsoo.ru/7f41837c
JeSITeIbHOCTHU
YyeJIoBeKa
BemecTtBa n BuG 10K
nOJInoTEeKA
1.2 XAMUYECKHE 15 1
https://m.edsoo.ru/7f41837¢
peakuuu
Wroro mo pazneny 20

Paznen 2. llepuoanuecknii 3axkoH u [lepuoguueckas cucrema XuMmu4eckux 3jemMeHToB /1.
N. MenneneeBa. CTpoenne aToMoB. XMMHY€ECKasl CBA3b

[Tepuoanueckuit
3aKOH U
[Iepuonnueckas
31 cucrema
XUMUYECKUX
anemenTtoB J[. U.
Menneneena.

Crtpoenue atoma

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

3.2

XUMHUUYECKAA CBI3b.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

12

Paspnen 3. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BelecTB

Boznyx. Kucnopon.

bubmuorexa [JOK
3.1 Tonsrue 06 6 https://m.edsoo.ru/7f41837c
OKCcHIax
3.9 Bonopona. Ilonstue 8 1 bubnuorexa [JOK
' 0 KUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. Eub OK
3.3 Tloustue 06 5 1 1 nosmorexa 11

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIACCHI

34 HEOpraHMIECKHX 11 bubmmorexa [IOK
' p 3 https://m.edso0.ru/7f41837¢
COCANHCHUUN
Hroro no pazneny 30

Pa3znea 4. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

OKHUCIIUTENBHO-
4.1 BOCCTAHOBUTEIILHBIE 3 Bubmaorexa ITOK
' https://m.edsoo.ru/7f41837c
peakiuu
TToro o basies 3 bu6mmoreka [IOK
pasaety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 Bubmorexa ITOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO
YACOB IIO 68
ITPOTPAMME
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9 KUIIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

Kountpoabubie

Bceero
paboThI

Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

[ToBTOpeHnue u
yrayOieHne 3HAaHUMA
OCHOBHBIX pa3zesioB
Kypca 8 kiacca

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

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XUMHUYECKHX
peakui

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.3

DIEKTPOTUTHIECKAS
JTUCCOLIHAITHS.
XuMH4YecKue
peaxkuu B
pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pasznea 2. Hemerananl 1 HX coeINHEHUS

2.1

Oomas
XapaKTEepPUCTHKA
XUMHNYCCKUX
asmemeHToB VIIA-
rpynisbl. ['agoreHsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2

Ob6mas
XapaKTEPUCTHKA
XUMHNYECKUX
sneMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3

Ob6mmas
XapaKTePUCTHKA
XUMHUYECKHX
3reMeHTOB VA-
rpynnsl. A3oT,
dochop u ux
COCIIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.4

OO0mas
XapaKTEePUCTHKA
XHUMHUYECKHX
aiemMeHToB IVA-
TPYIIbL. YTIEpOa 1
KPEMHHI U UX
COCAUHEHMS

Hroro no pazneny

25

bu6mmoreka [IOK

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

Pazgea 3. MeTaajabl M HX COeIUHEHUA

31 OO0mue cBoicTBa 4 bubmuoreka [JOK
' METaJUIOB https://m.edsoo.ru/7f41a636
Baxxneiinie BuG 1OK
noIMoTeEKa
2 1
3 METAJLIBL I uX 6 https://m.edsoo.ru/7f41a636
COEUHEHUS
Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemiectBa u

4.1 MaTepUaIbl B KU3HU 3 bubmorexa [OK
. ’ https://m.edsoo.ru/7f41a636
YeII0BEeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
’ b https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOB I10 68
ITPOTPAMME

18



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KosmuecTBo yacos Jlara JJIeKTPOHHBIE
KonrTpoas IIpakruue uudposbIe
n/ Tema ypoka Bce usyye
Hble o0pa3oBaTe/bHBI
I ro HUSA
paﬁoT[,[ € pecypchl
[Ipenmer xumuu.
bu6mmoreka [IOK
Ponp xumum B
1 https://m.edsoo.ru/ff
JKU3HH YeIOBEKA. 0d210¢c
Tena u BemectBa
Ilonsarue o bu6mmoreka [IOK
METOJIaX MO3HAHUSA 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTnueckas
pabota Ne 1
«IIpaBuna paboThI
B aGOpaTOpHH 1 bubmuorexa [JOK
. 1 https://m.edsoo.ru/ff
PUEMBI 0d23de
oOpareHus ¢
71a00paTOPHBIM
000py/I0BaHUEM
YucTele BENecTBa
u cmecu. CriocoObl bubmorexa [JOK
' 1 https://m.edsoo.ru/ff
PasACTCHITT 0d26ca
cMeceit
[IpakTnueckas
paborta Ne 2
«Paznenenue bu6mmoreka [IOK
cMmecel (Ha 1 https://m.edsoo.ru/ff
NIpUMEPE OYUCTKHU 0d28c8
[IOBAPEHHOM
COJIN)»
ATOMEL I bubnmoreka [JOK
1 https://m.edsoo.ru/ff
MOJIEKYJTbI 0d2a6e
XuMudeckre
AJIEMEHTHI. 3HAKH bubnmoreka [JOK
(cUMBOJTBI) 1 https://m.edsoo.ru/ff
XUMHUYECKHX 0d2be8
AJIEMEHTOB
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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

IIpocteie n

bu6mmoreka [IOK

8 CJIO’KHBIE https://m.edsoo.ru/ff

BEIIECTBA 0d2a6c¢

ATtomHoO- bubnuorexa [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4EeHHE 0d2d50

3akoH

MIOCTOSIHCTBA

CcOoCTaBa BEIIECTB.

Xumuueckas bubnmuorexa [JOK
10 dbopmyna. https://m.edsoo.ru/ff

BanentHocts 0d2eae

aTOMOB

XUMHYECKHUX

3JIEMEHTOB

OTtHocuTeabHAS

aToOMHas Macca. bu6mmoreka [IOK
11 OTtHocuTeabHAS https://m.edsoo.ru/ff

MOJIEKYJISIpHAs 0d323c

Macca

MaccoBas mons

NUMUHECKOro bu6mmoreka [IOK
12 S eMeHTA B https://m.edsoo.ru/ff

0d350c

COCTMHCHUH

KoaudgecTBo bu6mmoreka [JOK
13 BemecTBa. Moib. https://m.edsoo.ru/ff

MosnspHas macca 0d5230

duznueckue u

XHUMUYECKHE bu6mmoreka [JOK
14 SIBIICHUS. https://m.edsoo.ru/ff

Xumugeckast 0d37fa

peaxius

[Ipu3naku u

YCIIOBHS bubnmoreka [JOK
15 MPOTEKaHUS https://m.edsoo.ru/ff

XUMHUYECKHX 0d3al6

peakuun

3aKOH COXpaHEeHUs

MAacChl BEIIECTB. bubmorexa LIOK
16 p—— https://m.edsoo.ru/ff

0d3b88
ypaBHEHUS
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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

Brruncnenus
KOJIHNYECTBA,
MAaccChl BEIECTBa

bubmuorexa [JOK

17 1o ypaBHeHIAM https://m.edsoo.ru/ff
0d5708

XUMHYECKHUX

peaKuuit

Knaccudukanmst

XUMHYECKHUX

peakimit bubnmoreka [JOK
18 (coenuHeHwsl, https://m.edsoo.ru/ff

pa3ioKeHUs, 0d3f34

3aMeIICHHS,

obMmeHa)

M. B. JlomoHOCOB

— YYEHBI-

IO THCT. bu6mmoreka [IOK
19 O6oGmenue 1 https://m.edsoo.ru/ff

0d40c4

CHCTEeMaTH3aIns

3HAHUU

KonTponbhas

pabora Nel mo bubnnoreka [JOK
20 teMe «BemecTsa u https://m.edsoo.ru/ff

XHUMUYECKHE 0d4290

peakIum»

[TepBbie MOMBITKH

KJaccuukanuu

XHUMUYECKHX bu6mmoreka [JOK
21 AJIEMEHTOB. https://m.edso00.ru/0

ITonsarue o Oad9ffa

rpynmnax CXoTHbIX

2JIEMEHTOB

Ilepuonnueckuii

3aKOH U

[Tepuonnueckas bubmuorexa [JOK
22 cucrema https://m.edso00.ru/0

XUMHUYECKHX Oada52c

anemeHToB /l. U.

MenpaeneeBa

IIepuonst, bubnnorexka [JOK
23 TPYIIIBL, https://m.edsoo.ru/0

TOATPYIIIBI Oadad2c
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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
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

Crpoenue aToMOB.

bu6mmoreka [IOK

24 CocTraB aTOMHBIX https://m.edso0o.ru/0
anep. UzoTomnsl Oada342
Crpoenue
AJIIEKTPOHHBIX
000JI0YeK aTOMOB bubnmuorexa [JOK

25 3JIEMEHTOB https://m.edso0.ru/0
[Tepuoanueckoit Oada6bc
cuctemsl /1. W.

Meunpeneena

XapakTepucruka

XAMHYECKOTO

3JIEMEHTA TI0 €r0 bu6mmoreka [IOK

26 MTOJIO’KEHUIO B https://m.edso0o.ru/0
[Tepnoanueckoit 0ada824
cucteme /1. 1.

MeHneneeBa
3HadeHue
[Tepuoanueckoro
3aKOHA JIJIs
bubmuorexa [JOK
27 E ASBHTHA HayxH 1 https://m.edso00.ru/0
paktuku. 1. W. 0adag6e
MenneneeB —
Y4€HBII, IEAArOT U
rpakIaHUH
e
28 UIMITECKIX https://m.edsoo.ru/0
Oadaab8
2JIEMEHTOB
MoHnas bu6mmoreka [IOK
29 HIMIECKasS CBASE https://m.edso0.ru/0
Oadac34
KoBanentnas bu6mmorexa [IOK

30 NoJIIpHAst https://m.edsoo.ru/0
XAMHYECKas CBS3b Oadaab8
KoBanentnas bu6mmorexa [IOK

31 HETOJISIpHAs https://m.edsoo.ru/0
XUMHUUECKas CBSI3b Oadaab9
KoHTtponbHas

bubmuorexa [JOK
pabota Ne4 mo

32 https://m.edsoo.ru/ff

Teme «CTpoeHue
aToMa.

0d4290

22



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
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

XuMu4yeckas
CBSI3b)

33

34

35

duznueckue u
XUMHYECKHE
CBOMCTBaA
KHCIIOpOJia
(peakiuu
OKHCJICHHS,
TOpeHue).
ITonsTre 00
OKCcHIaX

Crnioco0sl
MOJTyYeHUS
KHCIIOpO/ia B
1a00paTOPUH U
MIPOMBIIIIIICHHOCTH
. Ilpumenenne
KHCII0poJia
Tennooii 3pdexr
XUMUYECKOU
peaKuuu, OHATHE
0
TEPMOXUMHUIECCKOM
YpaBHEHUH, IK30-
u
SHAOTEPMHUECKUX
peaKIusax

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d4790

36

37

Tonnuso (HedTb,
yroJib ¥ METaH).
3arpsizHeHue
BO3/1yXa, CIIOCOOBI
ero
IIPEIOTBPALLICHUS
[TpakTnueckas
pabota Ne 3 o
teme «llonmydyenue
U cobupanue
KHCII0pOJ1a,
U3YYEHUE ero
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0d4ae2

23



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

Bonopon —

3JIEMEHT B
1pocToe bubmuorexa [JOK
38 BELLICCTEO https://m.edsoo.ru/ff
' 0d4ddo
Haxoxnenue B
pupojie
dusndeckue u
XHMHYECKHE
cBOMCTBA bubmuorexa [JOK
39 https://m.edsoo.ru/ff
BOAOPOAA. 0d4ddo
IIpumenenue
BOJZIOpO/A
bubmuorexa [JOK
40 g?:ﬂme © https://m.edsoo.ru/ff
JIOTaX M COJISIX 0d50d2
CrocoObI
HoMyYeHus bu6mmoreka [IOK
41 https://m.edsoo.ru/ff
Bozopona 0d4ddo
nabopaTopuu
[IpakTnueckas
pabota Ne 4 o
teMe «llomyuenune bubnnorexa [HOK
42 U cobupanue https://m.edsoo.ru/ff
BOJIOpO/A, 0d4f42
M3y4YEHUE €ro
CBOMCTB»
MonsipHblil 00BEM bubnnorexka [JOK
43 ra3oB. 3aKOH https://m.edsoo.ru/ff
Asoraapo 0d542e
Brruncaenus
00BEMa,
KOJIMYECTBa
BEIIECTBA 1233 110 bu6mmorexa [IOK
44 https://m.edsoo.ru/ff
€ro U3BECTHOMY 0d55a0
KOJIMYECTBY -
BEIIleCTBA UITH
00BEMY
Brrunciaenus
00BEMOB Ta30B I10 bu6mmorexa [IOK
45 YpPaBHEHUIO https://m.edsoo.ru/ff
peaKuuu Ha 0d5708

OCHOBC€ 3aKOHa
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

00BEMHBIX
OTHOILIEHUH Ia30B

duznueckue n

bu6mmoreka [IOK

46 XUMHYECKUE https://m.edsoo.ru/ff

CBOMCTBA BOJIbI 0d587a

CocraB

OCHOBAHMIL bubmuoreka [JOK
47 Hosie o6 https://m.edsoo.ru/ff

0d59e2

WHAKATOpaX

Bona xax

PacTBOPHTEIIb.

Hackbiiennbie u

HCHACBIIIICHHBIC bubmorexa LOK
48 https://m.edsoo.ru/ff

pacTBOPBHI. 0d5b40

Maccosast 1oJis -

BEIIIECTBA B

pacTBope

[IpakTnueckas

pabota Ne 5 mo

TeMe

«IIpurorosienue bubnuorexa [JOK
49 PacTBOPOB C https://m.edsoo.ru/ff

onpencnEéHHON 0d5eba

MAaccOBOU A0JIeH

PacTBOPEHHOIO

BEIIIECTBAY

KonTponbHas

bu6mmoreka [IOK

50 padora Ne3 o https://m.edsoo.ru/ff

teme «Kucnopoz. 0d6342

Bonopoa. Bona»

OKCHUJIBI: COCTaB, bu6mmoreka [IOK
51 KJaccupukanus, https://m.edsoo.ru/ff

HOMEHKJIATypa 0d664e

[Tonyuenune u

XUMHYECKHE

CBOMCTBA bu6mmorexa [IOK
52 KUCIIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

amM(pOTEPHBIX

OKCHIOB
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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
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
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OcHOBaHUSA:

COCTAR bubnmoreka [JOK
53 ’ https://m.edsoo.ru/ff
Kiaccudukanus, 0d67ca
HOMEHKJIaTypa
[Tonyuenue u
N HMUHECKIE bu6mmoreka [IOK
54 CBOCTEA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHMI
Kucnotsl: cocTas, bubnuorexa [JOK
55 KJIacCU(pUKALS, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuenue u bubnnoreka [HOK
56 XUMHYECKUE https://m.edsoo.ru/ff
CBOMCTBA KHUCJIOT Odfee2
Conu (cpennue):
HOMEHKJIaTypa,
. bu6mmoreka [IOK
57 T — https://m.edso00.ru/0
’ 0ad9474
XUMHYECKHE
CBOICTBA
[IpakTuueckas
pabota Ne 6.
Pemienue
AKCIEPUMEHTAIbH bubnuoreka [IOK
58 BIX 3a/1a4 10 TEME https://m.edsoo.ru/0
«OCHOBHBIE 0ad9b7c
KJIaCChI
HEOPraHUYECKUX
COEJIMHEHUID)
TI'eneTnueckas
CBSI3b MEXKIY bubnuotexa [JOK
59 Kjaccamu https://m.edso00.ru/0
HEOPraHUYECKUX 0ad9a50
COEIMHEHU I
O06o06meHNe 1 bubmuorexa [JOK
60 CHCTEMAaTHU3allH https://m.edso00.ru/0
3HAaHUMN 0ad9ch2
KoHnTtponbHas
bubmuorexa [JOK
61 padora Ned o https://m.edso00.ru/0

Teme "OCHOBHBIE
KJIaCCHhI

0ad9ela
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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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

HEOPTaHUYECKUX
coenuHeHun"
bubmuoreka [JOK
Crenenn
62 1 https://m.edsoo.ru/0
OKHCJIEHUSI 0adae?8
OKuCIUTENbHO- bubmuoreka [JOK
63 BOCCTaHOBUTEIILH 1 https://m.edsoo.ru/0
bIE pEaKLIUU 0adb076
OKUCIHTENN 1 bu6mmoreka [IOK
64 1 https://m.edsoo.ru/0
BOCCTaHOBUTEIHN 0adb076
O6o0meHue u bubnmuorexa [JOK
65 cucTeMaTu3aus 1 https://m.edsoo.ru/0
3HAHUU 0adb076
PezepBHbIit
ox.OBobmetHe bubmuorexa [JOK
66 YPOK- 1 https://m.edso0o.ru/0
5 CI/ICTf)MaTI/IBaIII/ISI 0adb33c
3HAHUN
PesepBHrIil ypok.
o 6OgHIeHI/IeyII; bubmuorexa [JOK
67 1 https://m.edsoo.ru/0
CI/ICTel\faTI/BaIH/I?I 0ad9ch?
3HAHUAN e
PesepBHEbIil ypOK.
060 gmeHHeyll; bubmuorexa [JOK
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/BaIII/IfI 0d61c6
3HAHUI I
OBIIEE
KOJIMYECTBO 68
YACOB I1O
[TPOTPAMME
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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/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Jlara
Konrpon  IIpakruue uugposbie
n/ Tema ypoka Bce usyue
bHbBIE cKHe oOpa3oBaTe/ibH
L ro HUA
padoTbI padoThbI ble pecypchl
[Tepuoauueck
W 3aKOH.
[Iepnonnuecka
bu6nmoreka [IOK
s cUCTeMa
I 1 https://m.edso0.ru/0
Oadb59e
3JIEMEHTOB [I.
H.
MenneneeBa
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bubnnoreka IIOK
CBOICTB
- 1 https://m.edsoo.ru/0
0adb6b6
3JIEMEHTOB
IIEPBBIX TPEX
MEepPHOJI0B
Knaccuguxkarg
us 1 bubmmoteka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/0
HEOPraHUYECK Oadb7e2
WX BEIIECTB
Bunbr
XUMHYECKOH bubmmoteka [IOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KpUCTAJLIINYEC Oadbac6
KHUX PELIETOK
KonTponbHas
pabota Nel 1o
TeMe
«IToBTOpEHHE
U yrayOneHue
YL 1 1

3HAHWUI
OCHOBHBIX
pasziesnoB
Kypca 8
KJaccay

28


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
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukain
ns

bu6nmoreka [IOK

6 XHMquf o https://m.edsoo.ru/0

peaKiH 1o 0adbch0

Pa3IUYHBIM

MpU3HAKaM

IIonsatue o

CKOPOCTH

XHUMHYECKOU

peaK, bu6nuoreka [IOK
7 HoHsTHe o https://m.eds00.ru/0

Oadbe9a

TOMOT'€HHBIX M

reTePOTeHHBIX

peaKIusIx

ITonsaTue o

XHMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIIONINE Ha bu6nuoreka [IOK
8 CKOPOCTh https://m.edsoo.ru/0

XHUMUYECKOU Oadc28c

pEaKIK U

MTOJIOXKEHUE

XUMHYECKOTO

paBHOBECHS

OKHCIUTEIBFHO

- bubmmoteka [IOK
9 BOCCTaHOBUTE https://m.edso00.ru/0

JIbHBIE Oadcade

peaxiuu

Teopus

AIEKTPONTUTHY

€CKOM bubmmoteka [IOK
10 JIHCCOIIMAIIHH, https://m.edso00.ru/0

CHIIbHBIE U Oadcd68

ciadbIe

AIEKTPOJITHTHI

Honnsie but6mmorekxa [IOK
11 YpaBHEHHUS https://m.edsoo.ru/0

peakiuii 0add448

X UMIHECKHIE but6mmoreka [IOK
12 . https://m.edsoo.ru/0

CBOICTBa

0add5d8
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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

KHCJIOT U
OCHOBaHHUH B

CBETE

MIPE/ICTABJICHH

i 00

3JIEKTPOJIUTHY

€CKOH

JIACCOILMAITAN

XuMudeckue

CBOICTBa

COJICH B CBETE

HpejCTaBTCHN bu6nuoreka [IOK
13 . https://m.edso0o.ru/0

i 00 Oadd8b?

ANEKTPOIUTUY

eCKoM

JIACCOINAITAN

[TonstHe o bubnnoreka IIOK
14 TUAPOIIN3E https://m.edso0o.ru/0

coien 0add9d4

O06o0mIcHNE U bubnnoreka IIOK
15 cHCTeMaTHh3aIl https://m.edso00.ru/0

sl 3HAHUIA Oaddd12

[IpakTnueckas

pabota Ne 1. bubnmnorexka HOK
16 «Pemenne https://m.edso00.ru/0

JKCIIEpUMEHTA Oaddbfa

JTBHBIX 33124

Kontponbnas

pabota Ne2 1o

TeMe

«INEKTPOJIUTH bubmuorexa [JOK
17 yeckas https://m.edso00.ru/0

JYICCOIIMAIHS. Oaddec0O

Xumudaeckue

peakiuu B

pacTBopax»

OOmmas

XapaKTepUCTH bubmuoreka [IOK
18 Ka TaJIOT¢HOB. https://m.eds00.ru/0

XUMHYECKHUE
CBOMCTBA Ha

Oaddfe2

30


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

19

npumepe

xJjopa

XJ10poBOAOPO

n. Conanas

KHUCIIOTA,
XUMHUECKHE 1
CBOMCTBA,
MOJIy4eHHeE,
MIPUMEHEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adel04

20

21

22

23

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISIHOM
KHCJIOTBI,
U3y4eHHE €€
CBOMCTB»

Breraucnenus

3 (0)
YpaBHEHUSAM
XUMHYECKHUX
peakiui, eciu
OIINH U3
peareHTOB J1aH
B U30BITKE

Ob6mas
XapaKTepUCTH
Ka DJIEMEHTOB
VIA-rpymiibl

AmoTponHsie

Mo uUKaIIH

CepBhl.

Haxoxnenmne

cephl U e€ 1
COECTMHEHUN B
MIpUpPOJE.
XUMUYECKHUE
CBOMCTBA CEPBI

bubnuorexa [JOK
https://m.edsoo.ru/0
0ade348

bubnnoreka IIOK
https://m.edsoo.ru/0
0ade488

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeb4a

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadeb4a

24

CepoBoaopon,
CTpOEHUE, 1
buznueckue u

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ade802
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

XUMHNYCCKHUC
CBOMCTBA

OKCHUIBI CEPBI.
Cepnas
KHUCIIOTA,
dusnueckue u
XHUMUYCCKHC
CBOMCTBA,
MIPUMEHEHUE

bu6nmoreka [IOK
https://m.edsoo.ru/0
Oadea28

26

XuMH4YecKre
peakiuu,
JIe)KaIIue B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJIyYeHUS
cepHOM
KUCJIOTHL.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpYKaroleun
cpebl
COCIMHCHUSMU
cepbl

bubnnoreka IIOK
https://m.edsoo.ru/0
Oadec8a

27

Brraucnenne
MacCOBOM
JIOJIY BBIXOJa
MPOAYKTA
peakuuu

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oobmas
XapaKTepUCTH
Ka 2JIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHe
HUE B
pUpoJe,
buznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadeea6

29

AmMHak, ero
buznueckue u
XUMHUYECKHE

bu6nuoreka [IOK
https://m.edsoo.ru/0
0adf004

32


https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

CBOMCTBA,
MOJIyYeHUE U
MPUMEHEHHE

30

[IpakTnueckas
pabora Ne 3 o
TeEME
«Ionmyuenue
aMMHaKa,
U3YyYEHHUE ero
CBOMCTB»

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf180

31

A3zoTHas
KHCJIOTA, €€
dusnueckue u
XHUMHUYECKHE
CBOMCTBaA

bubnuorexa [JOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHHSI B
KayecTBe
MHUHEpaTbHBIX
ynoOpeHuil.
XUMHYIeCcKoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl
COE€TUHEHUAMU
azora

bubnnoreka IIOK
https://m.edsoo.ru/0
0adf518

33

34

®docdop.
Oxkcun
docdopa (V) u
dochopnas
KHCIIOTA,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
TIOJTydCHHE

Hcnonb3oBanu
e ¢pocdaros B
KauyecTBe
MHUHEPATBHBIX
ynoopeHuil.
3arpsi3HEHUE

bubmmoteka [IOK
https://m.edsoo.ru/0
0adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/0
0Oadfc20
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

IIPUPOJHOMN
cpensl
docharamu

35

VYrnepon,
pacrpocTpane
HUE B
pUpo/IE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/0
Oadfd9c

36

37

38

Oxcunpl
yriepoja, ux
dusnueckue u
XHUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKH
€ TIpOo0JIEMBI,
CBSI3aHHBIC C
OKCHUJIOM
yriepona (1V)
YronbHas
KHCJIOTa U e€
conu

IIpaxTHueckas
pabota Ne 4 o
TeEME
"IToryuenune
YIJIEKHCIIOrO
rasa.
KauectBennas
peakuus Ha
KapOoHart-
HOH"

bubnnoreka IIOK
https://m.edsoo.ru/0
Oadfebe

bubnnoreka IIOK
https://m.edsoo.ru/0
0ae006¢

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ae027e

39

ITepBoHavanbH
bI€ MOHITHS 00
OpPTaHHYECKUX
BEIIIECTBAX KaK
0
COCAUHEHHMIX

yriepoaa

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ae054e
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

40

Kpemnuit u
ero
COCIMHECHUSA

bubnmoreka [IOK
https://m.edsoo.ru/0
0ae080a

41

42

43

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxnenmue
HEMETaJUIbl U
ux
COCTMHEHUS»

KonTponbhas
pabota Ne3 o
TeMe
«Baxnenmmue
HEMETaJUIbl U
170'¢
COCTMHEHUS»

Oouras
XapaKTepPUCTH
Ka
XUMHYECKHX
3JIEMEHTOB —
METaJLIOB.
Mertannuuecka
sl CBSI3b U
MeTaaandecka
s
KPHUCTAJUINYEC
Kas pemeTka.
duznueckue
CBOMCTBaA
METAaJIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/0
0ae0bf2

bubnnoreka IIOK
https://m.edsoo.ru/0
0ae0el8

bubmmoteka [IOK
https://m.edsoo.ru/0
0ael03e

44

XHUMHYECKUE
CBOMCTBA
METaJIOB.
DIIEKTPOXUMHU
YECKHUU psAT
HaIpsHKEHUN
METaJUIOB

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael156
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Oo6mue

CII0COOBI
MOJTyYeHUS
METAaJLJIOB.
CraBsl.
Beruucnenus
o bu6nuoreka [IOK
45 E— 1 https://m.eds00.ru/0
0ael156
XUMHYECKHUX
peaKuuii, eciu
OJIMH M3
peareHTOB
COJICPXKUT
pUMecH
Ilonsarue o bu6nuoreka [IOK
46 KOppO3HHU 1 https://m.edso00.ru/0
METaJIJIOB 0ael278
bubnnoreka IIOK
47 ﬁi?;;izme 1 https://m.edso00.ru/0
Oael4b2
Oxcuanl u
FHAPOKCHBI bubnnoreka IIOK
48 HaTpHs 1 1 https://m.edso00.ru/0
0ael4b2
KaJIust
[Ienouno3zeme
JIbHBIC bubmmoteka [IOK
49 METaJIIbI — 1 https://m.edso00.ru/0
KaJIbIIUNA 1 0Oael5e8
Maraui
Baxwuerimue bubmmoteka [IOK
50 COCIMHCHUS 1 https://m.edso00.ru/0
KaJIbIUs Oael5e8
0O00011eHnEe U
51 CHCTEeMAaTHU3all 1
WS 3HaHUMN
KéctkocTh
BOBI 1 bu6nuoreka [IOK
52 COCOBEL & 1 https://m.eds00.ru/0
0ae1886
yCTpaHEHHS
[TpakTrueckast bubmuoreka [IOK
53 pabota Ne 6 1o 1 https://m.edso0.ru/0

TEME

Oaelae8
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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
https://m.edsoo.ru/00ae1ae8

"YKécTtkocTh

BOJIbI U
METO/IBI €€
ycTpaHeHus"
bu6nuoreka [IOK
54 AnroMuHUT https://m.edso0.ru/0
Oaelc64
AmdoTtepHbie
- bu6nuoreka [IOK
55 cpomeTEa https://m.eds00.ru/0
oxeuia u Oaelc64
TUAPOKCUIA
bubnuorexa [JOK
56 Keneszo https://m.edsoo.ru/0
Oaeld86
Oxcuppl,
TUJIPOKCU/IBI U bu6mmoreka [IOK
57 COJIM JKee3a https://m.edso0.ru/0
(I u xenesa 0ae35e6
D)
O6o0meHue u
58 cucTeMaTrusaill
Hsl 3HAHUH
[IpakTnueckas
pabota Ne 7.
Pemienne
JKCIEPUMEHTA bubnmnorexka HOK
59 JIBHBIX 33134 https://m.edso00.ru/0
TI0 TEME Oae3de8
«Baxuneie
METAaJIJIbI U UX
COCTUHCHUS
Brrunciaenus
o
YpaBHEHUSIM
XUMHYECKHAX
peaKuuii, eciu
OJTHH 13 bu6nuoreka [IOK
60 https://m.edso0.ru/0

pEareHToB aaH
B U30BITKE HIH
COLEPKUT
MIPUMECH.
Breraucnenus
MacCOBOM

0ael750
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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

JIOJIM BBIXO/1a
POIYKTa
peaxiuu

61

62

63

64

65

66

67

68

0O0001EeHuEe 1
cUCTEMATHU3AIL
U 3HAHUU

KonTponbHas
pabota Ned o
TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHECHUS»

BemiectBa n
MaTepualibl B
IMOBCEIHECBHOM
JKU3HU
JeIoBeKa

XHUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl

Ponp xumuu B
pelIeHn
SKOJIOTHYECKU
X TIpo0siemMm
PesepBHbIit
YPOK.
O06o06mIeHNE U
CHCTEMAaTHu3all
WS 3HAHWUH
PesepBHbIit
YPOK.
O06o06mIeHNE U
CHCTEMAaTHu3all
WS 3HAHUH
PesepBHbIit
YPOK.
O06o06mIcHNE U
CHCTEMAaTHu3all
WS 3HAHUH

OBILIEE
KOJIMYECTBO

68

bubnnoreka IIOK
https://m.edsoo.ru/0
0ae3f50

bubnnoreka IIOK
https://m.edsoo.ru/0
0ae4270

bubmmoteka [IOK
https://m.edsoo.ru/0
0ae4270

bubmmoteka [IOK
https://m.edsoo.ru/0
0ae0d0a

bubmmoteka [IOK
https://m.edsoo.ru/0
0adb33c

but6mmoreka [IOK
https://m.edsoo.ru/0
0ad9ch2
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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

YACOB 10
[TPOTPAMME

39



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/subject/29/
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