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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOECHHS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTaBICHHBIX
B OI'OC OO0, a Ttakxke Ha OCHOBe (enepanbHO padoueld TPOrpaMmbl
BOCIIUTAHUS U ¢ YIETOM KOHIIETIIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS
B oOpa3oBaTenbHbIX opranuzanusx Poccutickoii denepammu.

[IporpaMmma mo xumuu Aa€T TpEeACTaBICHUE O IEsAX, OOIIed cTpareruu
OoOydeHHs, BOCHHUTAHUS W PAa3BUTHUA OOYYAIOUIUXCS CPEICTBAMH y4EOHOTO
peaMeTa, YCTaHABIIMBAET o0s13aTeNbHOE MPEIMETHOE COZIepKaHue,
MIpEAYyCMAaTPUBACT PACHOPEACICHUE €ro II0 KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazesiaM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIEseT KOJIWYECTBEHHBbIE U
Ka4E€CTBEHHBIE XapaKTEPUCTUKU COZIEp/KaHMUS, PEKOMEHAYEM YO
MOCJIEIOBAaTEIbHOCTh ~ U3YYEHUSI XUMHU C Y4ETOM  MEXKMOPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOydJarouIuMXcsi, OMNpPENEeNIIeT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHUs, a TaKke TpeOOBaHUN K
pe3ynbTraraM OOy4eHHs] XMMUU Ha YPOBHE LIeJIeld U3YUYEHHUs IPEIMETa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIbHONW JIEATENbHOCTH OOY4Yalolerocs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUEe XUMHUHU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACcTaBJICHU O MaTepuaIbHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (OopMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrud M 00 HSBONIOIMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TIIOOATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 3paBOOXPAHEHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peayiv3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
(dbopMupoBaHUS KYIbTYpPhI TUIHOCTH, €€ 001Iel U (YHKITMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEMH
OOy4arolMxcs, HAaBBIKOB WX CAMOCTOATEIbHOM yueOHOW JIeATeIbHOCTH,
SKCIEPUMEHTAIBLHBIX M HUCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(DHeCCHOHATBHON e TEIbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAYYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0y4arOIIUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOIMYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKM XMMUHU Ha ONpPENEIEHHOM JTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 001ero oOpa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX MOHSITUH
OPraHUYECKON XUMUHU.

CrtpykTypa coaep:aHusi MPOrpaMMbl IO XMMHH C(POPMUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja k €€ m3ydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI
MNOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHUIN O XUMHUYECKOM
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpHO OPraHM30BaHbl IO MPUHLHUITY
MIOCJIETIOBATEIFHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX IMPEICTABIICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNSI;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— y4YE€HUS O CTPOCHHH aTOMa U XMMUYECKOH CBS3H;

— TMpelICTaBiICHUH 00 DSIEKTPOJIUTHUYECKON JOUCCOLMalMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHWA pacCMaTPUBAIOTCA HAa OCHOBE AMIIUPHUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO
YpPOBHS K JPyroMy, BBINOJHSS (GYHKIMA OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO0 NMPUMEHEHUS W IOJyYEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue TmporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKON COCTAaBJIAIOIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MPUPOABI, LIEHHOCTHOTO OTHOLICHWS K HAy4YHOMY 3HAHUIO U
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MNPUBICYEHUEM
3HaHUW W3 paHee W3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKaloUil Mupy,
«buonorus. 5-7 xknacce» u «Puszuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOJUT (POPMUPOBAHHWE 3HAHMI OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESATENbHOCTH YEJOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBON KYJIBTYpHI.
3amaya yd4eOHOTO mpeamMeTa COCTOUT B (DOPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAaHUN — BaXHEUIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKEHU,
JOCTYIHBIX OOOOIEHW MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Y4EOHO-NO3HABATENPHOW U Yy4e€OHO-MCCIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOECHHMM NPAaBWJI O€30MACHOr0 OOpalleHHus ¢ BEIIeCTBAMHU B
ITIOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYEHUE MPUOOPENN TaKHE LI, KaK:

— (QopMHpOBaHUE WHTEIJIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELIEHU,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HU;

—  HAmnpaBJIEHHOCTb OOy4YE€HHS Ha  CHUCTEMAaTUYECKOe MPHUOOIICHHE
o0ydJaromuxcs K CamMOCTOSTEIbHOM MO3HABATENHHON JEsATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCclIoBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEpPCAIbHOE 3HAYCHHUE IS
pa3UYHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue oOuie (QYHKIMOHAIBHOM U €CTECTBEHHO-HAay4yHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OILCHUBATHh SIBICHUS
OKPYKaIOLLIET0 MHpa, WCIOJb3YSl 3HAHUS W OMbIT, MOJYYECHHbIE MPU U3Y4YEHUU
XUMHH, TPUMEHSTh WX TpPU pEIIeHUH NpoOJieM B TOBCEAHEBHOW KHU3HU MU
TPYIOBOM NEATEIbHOCTH;

— ¢dopmupoBaHre y O0O0yYarOmMXCS TyMaHUCTUYECKUX  OTHOIICHHH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGUIIS M HAMPABIECHHOCTU JAJIbHEUIIEro
o0yJeHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX JUJISI M3Y4YEHUS] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE TIOHATHSA

[Ipeamer xumuu. Ponp XUMHM B )KM3HH Y€JIOBEKa. XUMUSA B CHCTEME HAYK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOmax Mo3HaHUSA B XUMUU. YHCThIE BELIECTBA M CMECH.
CnocoObI pa3aeiIeHUs] CMECCH.

ATOMBI W MOJEKYJBl. XHUMHYECKHE dJIeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U CclloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BajgeHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewnlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Mok, MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€rbl mo dopmynam
XUMHUYECKUX COCTMHEHUH.

DuU3NYECKUEe U XUMHUUECKUE SBJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BemlecTB. XuUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUUYECKOW MOCYHOM, IpaBuiaMu pabOThl B Ja00OpaTOpUu U
npuéMamMu 0OpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yYEHHE U OMUCAHUE
¢uznuecknx CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKeE,
KUIIEHUE U KOHAEHCAIMs BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOW) sIBICHUM, HAOII0IeHUE U
OMMCaHUE TMPU3HAKOB IMPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIIOM Oapus, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3aMMOCHCTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIOCOOOB pa3feNieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeICHUE OYUCTKUA MOBAPECHHOU
CONM, HaOMIOJIGHWE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHMSI MAacChl, CO3JIJaHUE MOJENIEH MOJEKYII
(I1apoCTEeP>KHEBBIX).

Ba:kHeiiline npeacTaBuTe 1M HEOPraHUYECKUX BElIECTB

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j1€eMEHT M IPOCTOE
BelecTBo. HaxokaeHue kuciopojga B mpupoae, (GU3HMYECKHUE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcupawl. Ilpumenenune kuciopoma. CrocoObl



MOJyYEHHUsI KHUCJIOpoJa B JabopaTopuu U HOpoMblluieHHOCTH. Kpyrosopot
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poa.

TermoBoit 3¢ dekT XuMHUUECKOW peakiuu, TEPMOXUMHUYECKHE YpPaBHEHWS,
9K30- U DHAOTEPMUUECKHE peakiuu. TOIIMBO: yroib W METaH. 3arpsi3HCHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bomopon — snemeHT m mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupose, ¢GU3MYECKHMe M XUMHYECKHME CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnotsl u conu.

MoutspHblii 00bEM Ta30B. Pacuérbl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWCTBa BOAbL. Boma Kkak pactBopurtelnb. PacTBOpBL.
Haceliennbie U HEHACHIIEHHBIE PacTBOpPhI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupoJie U B KU3HU yenoBeka. KpyroBopor Bojabl B pHUpPO/IE.
3arpsi3HeHHEe NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyrome. Homenkiatypa okcujioB. Du3MUECKME U XUMHUYECKHE
CBOMCTBA OKCUIOB. [loirydeHne okcuios.

OcnoBanusi. Knaccudukanus ocHOBaHMM: IETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Pusznueckne M XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydueHne OCHOBaHHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucior. Gusnveckue u
XUMHWYECKHE CBOMCTBa KHCIOT. Psn aktuBHOocTH MetayuioB H. H. bekerosa.
ITonyyeHnne KucCoT.

Comu. Homenknarypa comeil. @uzndeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXTY KJIACCAMU HEOPTraHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNICHUE COACPKaHUsI KUCIOPOAa B BO3AyXe, MOTyUYEHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJIOM U YCJOBUSI BO3HUKHOBEHHUS U
peKpaileHuss ropeHus (mokapa), O3HAKOMJIEHHE C O00pa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpAaHHME, pACO3HABAHUE W HU3YyUCHUE
CBOMCTB Bojopoja (ropeHue), BaumojaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHKME BHJICOMATEpHaNioB), HabI0IeHHEe 00paslloB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBAHHE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHON pACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C ONPEAEIEHHOMN
MacCOBOM J0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCIIOJb30BAaHUE  BUICOMATEPHUAIIOB),



UCCIIEZIOBaHNE O00pa3l0oB HEOPraHMYECKHUX BEIIECTB PAa3lIMYHBIX KIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKM MHAMKATOPOB B PAaCTBOpPAxX KUCIOT M ILIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHME OJHOI0 MeETajula JPYrMM M3 pacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3aad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuecknin 3axkoH u Ilepuoamuyeckass cucremMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKAsl CBSI3b.
OKHCINTENBbHO-BOCCTAHOBUTEIbHBIC PEAKIUU

[lepBbie MOMBITKU KIacCU(UKAIUM XUMHUYECKUX HJeMeHTOB. l[loHsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METaJUIbl,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBI.

Ilepuoanuecknit 3akoH. [lepuoauueckas cucrema XUMUYECKUAX SJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JJIMHHONEPUOIHAsA  (QOPMBI
[lepuoguueckoii cuctembl xumuueckux 3neMeHToB 1. M. Menneneesa. [lepromasl
n Tpynnbl. PHU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEpuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CtpoeHne
ANEKTPOHHBIX ~ 000J0YeK aroMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTa 110 ero noyioxkenuto B [lepuoanueckon cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB MO IPyInaM U NePUoIaMm.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
3JIEMEHTOB U1 pa3BUTUA HaykKu U npaktuku. JI. . MenneneeB — y4€HbId U
IPaKIaHWH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIPHASs))  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl OkucaeHUs: U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3y4eHHE OOpa3lOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUIPOKCHIA LHMHKA C PAacTBOPAMU KHUCJIOT M IIECJIOYEH, ITPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakuy pa3iokKEHUsI, COETUHEHUS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
NOHSTUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO11ue ecTecTBEeHHO--HAayYHbIE MOHATHS: Hay4YHbIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusnka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIH],
M30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEILECTBA, ra3, (pU3NUecKre BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE€371b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaldbl, TOPHBIE MOPOABI,
II0JIC3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeuecTBo 1 XumMH4ecKas peakuust

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3IIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB INEPBBIX TPEX NEPUOJNOB, Kalus, KalpUUd M HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHHEM DJJIeMEHTOB B llepmomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PEMIETOK, 3aBUCMMOCTDh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHYECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIUMXCA K pa3IM4YHbIM KjaccaM HEOPraHWYeCKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccuduxanus XuMHUUECKUX PEaKLMM MO Pa3IMYHbIM MPU3HAKAM (10 YHUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHMSI XMMHUYECKHX 3JIEMEHTOB, 0 00paTMMOCTH, IO
YYaCTHIO KAaTaau3aTropa). DK30- U IHAOTEPMHUUECKUE PEAKLIUH, TEPMOXUMUYECKHE
YPaBHEHHUS.

[Tonsatue o ckopoctu xumuueckod peakuuu. IloHdaTne 006 oOpaTuUMbBIX U
HEOOpaTUMBIX XUMHYECKUX peakuusx. [IoHsATHEe O TOMOreHHBIX U TreTepOreHHBIX
peakuuax. [lonstue o xkaranuse. [lonsatue o xumuueckom pasHoBecuu. DaKTOpHI,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAKUUH M TOJOKEHHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHON peaKuuu. CocrasneHue YPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIBb30BAaHUEM  METOAA
AJIEKTPOHHOT O OanaHca.

Teopus 37AEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOJIUTHI U HEATEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMU BHAAMU
xuMmuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U cadble 3JEKTPOIUTHI.

Peakniun noHHOro oOMeHa. Y ClIOBUSI MPOTEKAHUS pPeaKlMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAllEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJel B CBETE TMPEACTABICHUN 00 IJIEKTPOIUTHUECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIN3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpaduTa U aimMasza), CJIOXKHBIX BEIEeCTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu
OT BO3JIEUCTBUSI PA3JIUYHBIX (DAKTOPOB, MCCIAEAOBAHUE DIECKTPOIMPOBOJHOCTH
pPacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIEU
(BOBMOXKHO  HCIIOJIb30BaHWE BHUACO MAaTEepUajoB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKAaHUS  PEaKIuid  HOHHOrO  OOMEHa
(oOpa3zoBaHue oOcajika, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3ioXKEHHUs, COSAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEUIECTB C IIOMOIIBKD KA4E€CTBEHHBIX pEaKkUWid Ha HWOHBL, pEIICHHE
AKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COeIUHEHUA

OOmiast xapakrtepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZICIICTBME C MeETaUlaMH, HEMeTaUlaMH, IIejgo4aMu). XJIOPOBOIOPO/I.
ConsiHasg KucnoTa, XUMUYECKUE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHUE. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNOBEeKa. BaxkHenmue XJIOpUAbl U UX
HaXO0XJICHUE B IPUPOLE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJTIOTPONHBIE MOAU(PUKALIMKA KUCIIOPOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTPOEHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK INPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MYecKMe U XUMHYECKHE CBOMCTBa (00mIME Kak
OpEeJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE PeaKiui,
JeXKallie B OCHOBE MMPOMBIIIEHHOIO Cloco0a MOJIyYeHUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUs Ha



cynabdar-uoH. Haxoxnenue cepsl U €€ COCAUHEHHM B MpHpPoAE. XUMHUECKOE
3arps3HEHHE OKPYXKAIOMIeW Cpelbl COCIWHEHUSMU Cepbl (KUCIOTHBIE TOXK[IH,
3arps3HEHHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEOTBPALCHUSI.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHHUA. A30T, paclpocTpaHEHHE B MPUPO/E,
dusnueckre U xuMuueckue cBorctra. KpyroBopot azora B npupojae. AMMHUAK, €ro
¢u3ndyecKkue U XMMHIECKHUE CBOMCTBA, MOTydYeHHe U mpuMeHeHue. Comu aMMOHMS,
uX pu3NUecKre U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiius Ha
MOHBI aMMOHHMS. A30THasi KHCIOTa, €€ MOJydYeHHe, (PU3NUYECKUe U XUMUUYECKUE
cBoiicTBa (OOLIME Kak MPEACTaBUTENsl Kjlacca KHUCIOT M CHelu(HUUecKue).
Hcnonp3oBaHWE HUTPATOB W COJEH aMMOHHUSI B KadecTBE MUHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKaloLIeh cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIW, 3arpsS3HEHHE BO3MyXa, MOYBBI W BOmoéMOB). Docdop,
ajutoTpornHbie Mogudukanuu ¢docdopa, puznueckue M XUMHUUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopras kucnora, GU3HIECKUE 1 XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pocdaroB B KauecTBE MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MOIU(PUKALUKA, PACHPOCTpAHEHHWE B TMpUPOJE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopor yriepoaa B npupoje. OKCuabl yriaepoja, ux
dusnuecke W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJy4YeHHEe W TPUMEHEHHE. DKOJIOTUYECKHE MPOOJEeMbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a T1100adbHOrO MOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
adexr. YroapHas kuciioTa U €€ coiu, uX (GU3NICCKUE M XUMHUYECKHE CBOMCTBA,
nonydeHrue U mnpuMeHeHne. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEUIECTBAX KAK O COSAUHEHUSX
yriaepojna (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
NPOAYKTHI UX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OUONOrMYECKN BaKHBIX BELIECTBAX: JKUpaX, OeNKaX, YrieBojax — U Ux
poIM B OKM3HM 4elioBeKa. MarepuanbHOe €IWHCTBO OpPraHUYeCKHX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero ¢Qusmueckue M XHUMHYECKHE CBOICTBa, MONyYEeHUE W
npuMeHenue. CoenuHeHUs: KpeMHHsi B mpupoge. OOmue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKAThl, KX UCIOJIH30BAHHE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeiilne cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuu IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEJUHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHATIOB),
O3HaKOMJICHHE C oOOpas3lamMu XJIOpPUIOB (TAJIOT€HUIOB), O3HAKOMJIEHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMH  (BOSMOXXHO  HMCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HAOIIOIeHNE Mporiecca OOYIIIMBaHUS caxapa Mo JACUCTBHEM
KOHUEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, M3y4YEHUE XHUMHUUYECKUX CBOWCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluu Ha cyibdar-
MOH W HaOJIOJeHWE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PHU3UYECKUMH
cBoiictBamMu azora, (ochopa U HX COEAMHEHHH (BO3MOXHO MCIOJIb30BAHKE
BUICOMATEPUaoB), 00pa3liaMu a30THBIX U (POCHOpPHBIX yAOOpPEHUH, MOTydeHHE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB aMMMaKa, IPOBEJCHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4ECHUE MoZeNnen
KPUCTAUIMYECKUX PEHIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IPOIECCOM  aACOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOICTBOM MPOTUBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE U H3y4EHUE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX peakUuil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOJAYKIIMEH CHJIMKATHOM TPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTATbHBIX
3a1a4 1o TeMe « BaxkHenme HeMEeTaIUIbl U UX COCUHEHUSD.

MeTa/qiibl 1 MX COeIMHEHUSA

OO61mast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepmommueckonm cucreme XuMu4ecKux daeMeHtoB JI. M.
MenpneneeBa u crpoeHuss aToMoB. CTpoeHHE MeTaJioB. MeTrauueckas CBs3b U
METAUIMYECKAs] ~ KpUCTa/UIMuecKass  pemérka.  DJIEKTPOXUMHUUYECKUU  Psif
HanpspkeHuil metaiioB. dusnyeckrue U XMMUYECKUe CBOMCTBA MeTaiuioB. O01ue
crocoObl TosiydeHHus MeTayuioB. [loHATHE O KOpPPO3UMM METAIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Koppo3ud. CriaBel (CTalb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIILIICHHOCTH.

[llenounsie MeTaiibl: nojiokeHue B Ilepuoguyeckoi cucreMe XUMHUYECKHUX
sanementoB . V. MenpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (HAa mMpumMepe HaTpusi u kanus). OKCuabl u



TUJIPOKCHABI HATpusd MW Kamusa. lIpuMeHeHue MIeNOYHBIX METauIOB U HUX
COCTMHEHNH.

IIlenoyHo3eMenbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumuudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanblua. Baxuelive coequHEHUs KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTPaHEHMUS.

AmoMuHHI: TioniokeHue B Ilepruonnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHHME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA aMFOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

XKenezo: nmonoxenue B [lepuoguyueckoid CUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiacHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA xerne3a. OKCuabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(IIT), nx cocTaB, CBOWMCTBA U MOITYYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHE PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHIA
KaJIbIlUsi U HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
VICCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOXKHO ~ HUCIIOJb30BaHUE  BHUICOMATEPUATIOB), MPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KalbIUs, aJlOMUHMUS, [IUHKA, KEJe3a
(IT) u xene3a (III), meau (II), HaOmroACHNE W ONMUCAHUE TIPOIECCOB OKPANTUBAHUS
IJJaMEHU MWOHAaMU HaTpusl, Kajlusg U Kaiblusi (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «Baxkueimue
METAJUIbl U UX COETUHEHUS.

XUMHUSA U OKpYsKaIOLIas cpeaa

BemectBa U marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaromlew cpenl (MpenesibHas J0omycThUMas
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbl METALIOB, MOJMMEpPHBIC
MaTrepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4YEpe3 HCIIOJIIb30BAaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--Hay4HOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-Hay4YHbIEe MOHSATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpUs, aHaiu3, CHUHTE3, KiIaccuukanus, MEepPUOJAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHUE, MOJEINb, SBJICHUE, MAPHUKOBBIM
a(dekT, TeXHOIOT U, MaTepraIbl.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsj, HPOBOIHHKH,
NOJIYIIPOBOAHUKH, JUAJIEKTPUKHU, (POTORJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, CoJHLIE.

buonorusi: ¢orocunTes, npixanue, Oumocdepa, SKOCHUCTEMa, MUHEpPATbHBIE
ya00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTBA.

['eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOABI,
TIOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yJbTAaThl OCBOCHMSI MPOrPAMMBI  OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIIUTATEJIbHOW JAEATETbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUICKHUMU
COLIMOKYJIbTYPHBIMH M J1YXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIecTBe MNpaBWJIaMKW U HOpPMaMHU IMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIUNA 00yJarOITUXCsl.

JIm4HOCTHBIE  pe3yNbTaThl  OTpPaXalOT  T'OTOBHOCTh  OOYyYaroluXxcs
PYKOBOJCTBOBAThCSl CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd W
pacIIUpEeHuUe OMbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydYHOMY HAcCJIE€AWI0, TOHUMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEePEAOBBIX JOCTUKEHUSX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U OOIIECTRA;

2) rpamIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIIeIOBAaTEIbCKOM, TBOPYECKOW W  JpYrMX  BHUOAX
JEsITeIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOH [EATENbHOCTH IpU
BBITIOJIHCHUU YYEOHBIX, TMO3HABATEJbHBIX 3a/1a4, BBIMOJHEHUU XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIaHUH YUE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
U B3aMMOIIOMOIIM B TMPOLECCe 3TOH Y4EOHOW MAEsITENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApHUIUEH C TMO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOI O MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH WU COCTABJISIOIINE
OCHOBY i1 TIOHMMaHHUsI CYITHOCTH HAyYHOW KapTHHBI MHpPA, MPeICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHA MPUPOJIbI, B3aWMOCBS3AX YEJIOBEKAa C
MPUPOIHOMN CPEIOH, O POJIU XUMHUHU B MO3HAHUHU 3THX 3aKOHOMEPHOCTEN;

MO3HABAaTEIbHbIE MOTHUBBI, HAMIPABJICHHBIC HA MOJIyYeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOaeMbIX TPOIIECCOB M SIBJICHHUIA,
NO03HABaTEIbHOM, MH(OPMAIIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOM



JAUTEPATYpOl, MJOCTYIHBIMU TEXHUYECKUMHU CpeICTBaMH HHGOPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKH Ha 3I0POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBHI U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOroJisd, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTH  COOMIOACHUS MpaBUJl O€30MaCHOCTH TMpH  OOpallleHUH C
XMMHYECKUMHU BELLIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO IPOPECCUl U Tpyaa pa3InyHOro poja,
YBOXEHUE K TPYAy M pPe3yJbTaraM TPYAOBOH AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMsI TPEAMETHBIX 3HAHUI 10 XUMHH, OCO3HAHHBIM BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00Opa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIreurtHo! npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITHPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHPOJIE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, IOHUMAHHE LIEHHOCTH 310POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBuiI 0€30MaCHOTO MOBEACHUS MTPH paboTe C BELIECTBAMH, a TAK)KE B CUTYaLIUsX,
YIPOXKAIOIIMX 3/I0POBBIO U KU3HU JIIOCH;

CHOCOOHOCTH NMPUMEHSTh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHBIX C OKPYKAKOLIEH IPUPOAHON CPENOH, I MTOBBIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHMs IJIOOAJBHOIO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MYTE MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBAaThCS UM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOHN U COLIUAJILHON MPaKTUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX PE3YJIbTaTOB BBIACISIOT 3HAYMMBIE UL
dbopMUpPOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpus,
OPUHLMII, TUIIOTE3a, (PAKT, cucTeMa, MpoLecc, HIKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMEeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHWU U3 3TUX MNPEAMETOB (OPMHUPOBATH MPEJICTABICHUE O LEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATUBHBIE, DPETYJIATHBHBIE), KOTOpblEe 00€CINEeYMBAIOT (POPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICI XUMUYECKHUX TMOHSATUN (BBIACIATh WX XapaKTepHBIC
MPU3HAKW, YCTAHABJIWBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHSMU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUSI OTJCIBHBIX (DAKTOB W SBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUU ISl KIacCU(DUKAIUM XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIE CBSI3UM MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJBI U 3aKJIIOUYEHUS;

yMEHUE TPUMEHSITh B TIpPOlleCCE€ TO3HAHUSI TMOHATUS (NPEIMETHBIE U
MeETaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — P pelIeHUU y4eOHO-TT03HABATENIbHBIX 33/1a4, C YYETOM
ATUX MOJIENBbHBIX MPEJCTABICHUN BBIBISATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUS B U3y4AEMbIX ITPOLIECCaX U SIBJICHUSIX.

ba3oBrble ucciienoBarebCKue 1eicCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

NpUOOpPETeHHE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
YYEHHYECKHX OKCIEpUMEHTOB, YMEHHE HaOIoIaTh 3a XOAOM Mpoliecca,
CaMOCTOSITETIbHO MTPOTHO3UPOBATh €r0 pe3ylibTar, POpMYIUpPOBaTH 00OOLIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbIX BUAOB U (HOPM MPECTaBICHUS, TOTYy4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl HHTepHeTa), KpUTUYECKH OIEHWBATh MPOTUBOPEUYHBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIUIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
MHPOPMAIIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIi BBITTOJHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPEJCIEHHOI0 TUIIA, MPUOOPETEHHE OMbITA B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O MCIIOIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WJUTIOCTPUPOBATh pEIIacMble 3aJlaud  HECJIOXKHBIMH CXEMaMH, JuarpamMMaMi,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHE HCHOJIb30BaTh M AaHAJIM3UPOBATH B Mpolecce Yy4eOHOU H
UCCIICIOBATENHCKON JCATEIBHOCTH WH(OPMAIMIO O BIUSIHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTa Ha COCTOSHUE OKpYKaloIIew NnpupoaHon
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiaM) AUCKYCCHM) IO
CylIecTBy  OOCyXaaemMod  Tembl, (OPMYIUpPOBaTH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEILHON
NEATeIbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOTO dKCIEpUMeEHTa (JIabopaTOpHOTO OIIbITA,
1a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM
MO3HABATEIBbHOM W MCCIEOBATEIIbCKOM  JIEITEIbHOCTH  TPU  pElIeHUU
BO3HUKAIONIMX IMPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (0OCyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBUM, OIPEACIICHUE KPUTEPUEB MO OLIEHKE KadecTBa
BBITIOJTHEHHOM paboOTHI U ApyTHE).

PeryasiTuBHble YHUBEpPcAJIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITENILHO OIPEAENATh LENU JEATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh W TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeLHOCTDh, BbIOMpaTh Hanbosee 3pHEKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISTH WM KOPPEKTUPOBATH
MPEIUIOKECHHBIA AJITOPUTM JICMCTBUK IIPYM  BBINOJHEHUM 33JaHUKA C YYETOM
MOJIyYECHUsI HOBBIX 3HAHUM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, ITPEAJIaraéMbl€ B YCIIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 110 OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepaibHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHbIe 3HAHUS, YMEHUS M CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENbHOCTA 1O  TIOJYYEHUIO HOBOIO  3HAHUS, €ro  HWHTEPHpETaluH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyueHus B 8 kiiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXxkaTh C(HOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpONIHAS U HEOJAHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, B3JEKTPOOTPUIIATEIBLHOCTh, CTEIECHb
OKHUCJICHHs, XMMHUYECKasl peakius, KiacCUpUKAIMs pPeaKIui: peakiuu
COCMHEHMS, PEAKLIHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUuu
0oOMeEHa, 7K30- U PHJIOTEPMHUUECKUE PEAKIIMH, TEIJIOBOM A EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CIIOM aToMma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIPHAS] KOBAJIEHTHAs CBS3b,
MOHHas CBSI3b, MOH, KAaTHOH, aHWOH, PacTBOpP, MAaccoBasi JOJIsI BEIIECTBA
(IpolleHTHAs! KOHIICHTpAIIKs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHITUH H
MPUMEHSIThH 3TU MTOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BaTh XHWMHUYECKYI0O CHUMBOJIMKY JJI COCTaBlieHUs (opmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

e ONpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTCTICHb  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAas) B
HEOPraHWYECKUX COCIMHEHUSX;

e packpeiBaTth cMmbicH Ilepuommueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJokeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHS, 3aKOHa ABOTraapo;

e ONUCHIBATHL M XapakTepus3oBaTh Ta0aMuHylo (opmy Ilepuonnueckon
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpynma (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbsie u
OOJbIIIE€ TEPUOJbI, COOTHOCHUTh OO0O3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MeHnneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps]l sA1ipa, o0lee YUCIO AIEKTPOHOB
Y pacnpeiesICHUE X MO JIEKTPOHHBIM CJIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YUCIYy U COCTABY YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (DPeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOMCTBAa BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBHUSAX;

BBIUKCIISAIT OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO  MAaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XWMHYECKOTO »dJeMeHTa 10 ¢dopMyIe
COEJIMHEHH S, MAaCCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIIUU;

MPUMEHSATH OCHOBHBIE OIEpaIlMi MBICIUTEIBLHON ACSITEIbHOCTA — aHAIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluio, KIacCUPHUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JIJI1 MU3YyYEHHS] CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBI U MBICJICHHBIN);

CIeAOBaTh  MpaBWJaM  MOJb30BAHUS ~ XMMHUYECKOM  MOCYJIOM |
na0opaTopHbIM O0OpPYAOBAaHMEM, a TaKXe MpaBujiaM oOOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3o00pa3HBIX BeEHECTB (BOAOPOAAa W KHCIOPOAA), TMPUTOTOBICHHUIO
PacTBOPOB C OIPEIECIEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh U MPOBOJUTH  XMMHMUYECKHE  DIKCIEPUMEHTHI  TI0
pPacrno3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(makmyc, dheHondranent, METHIOPAHK U JPYTHE).

K xoHIily 00yueHus B 9 kjiacce npeMETHbBIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXxaTh C(hOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHH: XUMHYECKUI
DJEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl peaklysi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkIuu, MOJlb, MOJIAPHBIA  O0BEM,  pPacTBOpP,  DIJIEKTPOJIUTHI,
HEDJICKTPOJIMTBL, JJIEKTPOJIUTHYECKAs JUCCOLMALNs, PEaKIUd HOHHOIO
oOMEHa, Karalu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasi, MOHHAaf,
METa/NInYecKas), KpUCTAJUIMYECKas pelETKa, KOPpPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPeaeiabHO JOMyCTUMas
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHATHUS IPU ONMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JJIsl COCTaBieHUs (GopMyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

OIpEAEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJIacCy COEAMHEHMH Mo (popMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAJIEGHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCAMHEHMSIX, 3aps] MOHA M0 XUMHUUYECKOH (Qopmyre, XapakTep Cpeisl B
BOJHBIX PAacCTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona J[. WM. MeHngeneeBa u
JIEMOHCTPUPOBaTh €ro IOHWMAaHUE: OIHUCHIBATh W XapaKTEPHU30BAThH
Tabinunyto ¢opmy llepuonnueckoil CUCTEMBI XMMUYECKHUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y u «mododHas
noarpynna (b-rpynma)», wmanble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003Ha4YEHUsI, KOTOpPbIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacripeiefiecHMe HX 10 3JEKTPOHHBIM CJIOSM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIWHEHUN B
MpeAeiax MaJlbIX MEPUOIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UUIUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHMUYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUHU (MO YUCIY M COCTaBYy Y4YacTBYIOLIMX B PEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIIECHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W chHenupUUecKue XUMUUYECKHUE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIas OMNHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YPAaBHEHUS BJEKTPOJIMTHYECKON JUCCOIMALUM  KHUCIIOT,
LIEJ0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMI MOHHOTO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MTOCPEZCTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKINi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYKCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIAPHYIO ~ MAcChl
BCIIECTB, MAacCOBYIO JOJIF0O XHUMHYECKOro JJeMeHTa 1o (dopmyrie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYCCKON PEaKIUH;

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XUMHYECKOW  TMOCYIOH U
nabopaTopHbiM 00OpyIOBaHHWEM, a TakKe TpaBWiIa OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMH TIO BBIMOJIHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOJIUTh  PEAKIMH, IOATBEPKJAIONIME  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
nonu-, kapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINEC B
BOJ/IHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEILHON ACATEIHPHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOO0OIICHUE, CHUCTEMaTU3allil0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIMH, eCTECCTBEHHO-HAyYHbIC METOAbl ITO3HAHHS —
HaOJIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



8 KUIIACC

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne

HaunmeHnoBanue pa3iesioB u

KoaunuecTBo yacos

DJIeKTPOHHBIE (LM poBbIe)

n/n TeM NPOrpaMMbl Bcero KonTposbHbie IMpakTnyeckue
paGoTs: paGoTh: oOpa3oBaTe/bHbIE peCypchl
Paznea 1. [lepBoHauajibHble XMMUYECKHE TOHATHS
XuMust — BaxkHasi 00J1acTh
11 €CTECTBO3HAHHUS U 5 0 ) but6mmoreka [JOK
IIPAKTUYECKOH IEATENBHOCTH https://m.edsoo.ru/7f41837¢
YyernoBeKa
12 BemectBa u xumMnueckue 15 1 0 but6moreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nen 2. BaxkHeluue npeacTaBuTe 1M HEOPraHUYeCKMX BeleCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 0 0 bu6mmoteka [IOK
00 okcuaax https://m.edsoo.ru/7f41837¢
5 Bonopon.IlonaTtue o kucmorax g 0 | bubmmoreka LIOK
U COJSIX https://m.edsoo.ru/7f41837¢c
3 Bopa. PactBopsr. [TonsiTre 06 5 | | bubmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 1 1 bubmmoreka [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3ieMeHToB /[. U. Menaeneea. CTpoenne aToMOB.

XumMudeckas cBs3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKnuu

3.1

Ilepuoanyeckuii 3aK0H 1

7 0

bubmorexa [IOK




Ilepnonnueckas cucrema
XHUMHUYCCKUX 2JICMCHTOB

. Y. MenneneeBa. CtpoeHue
aToma

https://m.edsoo.ru/7f41837¢c

XUMHYecKkas CBSI3b.

3.2 OKUCIUTEIBHO- 8 bubmotexa [TOK
https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIIHHBIC PEAKIIUH
Wroro no pazneny 15 bubmorexa IOK
https://m.edsoo.ru/7f41837 ¢
but6moreka [JOK
Pe3zepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM
Ne n/m (uudgposbie)
NporpaMmabl Bcero Konrpoabnsie | IlpakTnueckue
oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBo 1 XMMHYECKHE PeaKIMH
11 [ToBTOpEHUE U yriyOiieHue 3HAHU I 5 | bu6motexa [IOK
’ OCHOBHBIX Pa3JIeJI0OB Kypca 8 KJacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmotexa [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTUYECKAS U CCOLIAAITHS. g | 1 bu6motexa [IOK
’ XUMHUUYECKHE PEAKIIMU B pACTBOpaAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
)1 OO6miast xapaKTepuCTUKAa XUMUY €CKIX 4 | bu6morexa [IOK
’ aneMeHTOoB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX
N but6moreka [JOK
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0miast XxapaKTepuCTUKAa XUMUY ECKIX
23 aneMmeHToB VA-rpynmnsl. A3ot, pocdop u ux 7 1 bubamorexa [IOK
) PyHBL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX
B P P bubmmoreka [IOK
24 anemeHnToB [VA-rpynmsl. Yriaepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Uroro mo pazneny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmumoreka [IOK
. 7| 4
3.1 Obmme cBOACTEA METAILIOB hitps://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.cdsoo.rw/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKa 3 bubmorexa TIOK
) B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3eDBHOE Bhe 3 bubmmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hdara
Tema ypoka undposbie
n/n Bcero Konrpouabnbie | IIpakTnyeckue | H3y4eHHS
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Posib XUuMHUM B KU3HU | 0 0 bu6mmoreka [JOK
yenoBeka. Tena u BemiecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
[TonATHE 0 MeTOAAX TTO3HAHHUS B bubmotexa [JOK
2 1 0 0
XUMUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaxktnueckas padorta Ne 1 «IIpaBuna
3 paboThI B JIa0OpAaTOPHH U TPUEMBI ! 0 | bubmotexa [JOK
oOpartieHus ¢ J1abopaTopHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »
Yucteie BemecTBa U cMecu. CriocoObl bubmoteka IJOK
4 . 1 0 0
pazeneHust cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpaxkTuueckas pabota Ne 2
5 «Pa3nenenne cmecei (Ha mpumepe 1 0 1 bubmorexa [OK
8 | (A TIPTMEp 18.09.2023 | https:/m.edsoo.ru/f0d28c8
OUYHCTKH ITOBAPEHHOM COJIN )»
bubmioreka [IOK
6 A 1 0 0
TOMBEH MOJCIYAIH 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHE DJIEMEHTHI. 3HAKU | 0 0 bubmoteka [JOK
(CHMBOJIBI) XUMHYECKHUX 3JIEMCHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTRIC I CIONGLHE BetlieeTsa 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢
bu6moreka [JOK
9 ATOMHO-MOJIE 0€ yueHue 1 0 0
TOMHOMOICIYIPHOE YHCHH 02.10.2023 | https:/m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIECTB. 1 0 0 bu6moreka [JOK




Xumudeckas Gopmyna. BaneHTHOCTD 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKUX JIEMEHTOB
1 OTHOCHTENBbHASI aTOMHAs Macca. bubmmorexa [IOK
OTHOcHUTENbHAs MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBast 70151 XUMUYECKOT O bu6mmoreka [JOK
AJIEMEHTA B COCIMHEHUN 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Momnb. bubmotexa [JOK
MonsipHas Macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DdU3nUeCKre U XUMUYECKUE SIBJICHUSI. bu6moreka [JOK
XuMHYECcKas peakus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUSI TPOTEKAHUS bubmmorexa [IOK
XUMUYECKUX PEaKIIUM 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEIIECTB. bubmotexa [JOK
XUMHYECKHE YPAaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Boruncrienus KoiIm4ecTBa, MacChl
17 BELIECTBA 10 YPaBHEHMUSIM XUMHUYECKHUX bubmmorera [IOK
HeeTBa o yp 06.11.2023 | https:/m.edsoo.n/ff0d5708
peaxiui
Krnaccudukarus XAMHUYIECKUX peaKIuit
18 (coe I/IHq;HI/IHH A3JI0KCHUS e bubmorexa [OK
A P ’ 08.11.2023 | https://m.edsoo.n/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JIoMOHOCOB — yU€HBII1-
19 SHIUKJIONEANCT 0606y eHHue U butmmorexa [IOK
" et Hj 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3allus 3HAaHUH
20 Kontponpnas pabora Nel o teme bubmuorexa LIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN 15.11.2023 | https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. Cocras
21 BO3, ﬂyxa Kucnopong — anemeHnT u bubmmorera [IOK
AV pot 20.11.2023 |  https://m.edsoo.ru/ff0d448e

npoctoe BemecTBo. O30H




dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHUCIIOpoia (peaKIuu OKUCIECHUS bubmorexa [OK
POAA (PEAiH ’ 22.11.2023 | https://m.edsoo.ru/ff0dd614
ropenue). [ToHaTue 00 okcumax
CriocoObI OJTy4eHHS KUCTTOPO/Ia B
23 nJabopaTopun ZIIIH OMI)IIHHCHI:-I())ICTI/I bubmorera TIOK
parop P ‘ 27.11.2023 | https:/m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopoaa
TennoBoii 3¢ dexT XUMHIECKOn
24 peakuuu, NOHATHE O bubmioreka [IOK
TEPMOXUMHUYECKOM yPaBHEHHUH, 3K30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIUIX
TommBo (HedTh, YroJib U METaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro bubmorexa [OK
P AR, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTB pAIlCHHS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonmyuenue u coOupanue KuciIopoaa brbmorexa [OK
i 1P posa, 06.12.2023 | https:/m.edsoo.ru/ff0ddae2
W3YYCHHE €r0 CBONCTBY»
27 Bonopon — snemMeHT u mpocToe bubmoreka IIOK
BemiectBo. Haxoxmenne B mpuponae 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 duznuecKkre 1 XUMUYECKHUe CBONCTBA bubmotexa [JOK
Bojopoza. [Ipumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COMSX bubamorera [IOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI oJTy4eHHs BOIOPO/Ia B bubmuotexa [JOK
nabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 1o Teme
31 «[lomy4yeHnue u cobupanue Bo10poa bubmmorexa [IOK
v onp AOPOAE, 08.01.2024 | https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBONUCTBY»
32 MoutsipHbIii 005EM ra30B. 3aKoH bubmotexa [JOK




ABorazipo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brranciaenns o0bMa, KOJIUYECTBA
33 BEILIECTBA I'a3a MO €ro U3BECTHOM brbmiorexa LIOK
. , Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY
Brrancnenust 006EMOB ra3oB 1o
34 ABHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA brbmorexa OK
Ypaz PeAKIuTiL 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUM ra30B
@OU3NYECKUE U XUMHUYECKHIE CBOMCTBA bubmotexa [JOK
35
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 00 bu6mmoreka [JOK
WHJUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHnbie
37 u HI;HaCLI peHHLII; aCTBOPBI B bubmmorexa [IOK
! PACTEOPEL. 20.01.2024 |  https://m.edsoo.n/ff0d5b40
MaccoBas 107151 BelIecTBa B pacTBOpe
[TpaxkTueckas padota Ne 5 mo Teme
13 «IIpuroroBiieHre pacTBOPOB C bubmotexa [JOK
OnpeaenéHHON MacCOBOM 10JIel 31.01.2024 | https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIIECTBA
39 KontponpHas pabora Ne2 o teme bubmmoreka LIOK
«Kucnopoxn. Bogopoxa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKkcuppl: cocTaB, KJlaccu(puKanus, bubmmorexa [IOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHue ¥ XUMHYECKHUE CBOICTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [OK
’ P 12.02.2024 |  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccuduxamnus, bubmotexa [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonyueHune u XUMHUYECKUE CBOMCTBA bubmuotexa [JOK




OCHOBaHUH 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiaccudukanusi, bubmmorexa [IOK
HOMEHKJIATypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 ITonmyyenue U XuMHU4YECKHE CBOWCTBA bubmmoreka [IOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Comu (cpequue): HOMEHKIaTypa,
46 cnoco((SLII) nlf)ﬂ )eHI/ISI XI/IMI/I‘IZEKI/IG bubmiorera IOK
© YHCHIL 28.02.2024 | https:/m.edsoo.rw/00ad9474
CBOIicTBa
[TpakTueckas padota Ne 6. Pemenue
A7 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmotexa [JOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHHI
48 I'enerndueckas cBs3b MEXK]y Kilaccamu bubmmorexa [IOK
HEOPraHM4YECKUX COCTUHECHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
O06o0mIeHne  CUCTeMaTH3aIUS bubmotexa [JOK
49 .
3HAHUHU 11.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbeHas pabora Ne3 o teme
50 "OCHOBHBIE KJaCCHl HEOPraHMYECKUX bubmorexa OK
. P 13.03.2024 | https://m.edsoo.ru/00ad9ela
coeIMHEHH I
IlepBbie MONBITKH KiaccHu(bUKALMU
51 xml/)mqecxnx JJIEMEHTOB ?IOH?[];I/IC 0 bubmorera IOK
' 18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKoH U
bu6mmoreka [JOK
52 [Tepuoanyeckas cucreMa XUMHUYECKUX
20.03.2024 | https://m.edsoo.ru/00ada52c¢
anemenToB /1. 1. MenneneeBa
53 Ilepuonrl, rpyHIbl, HOAT PYIIIEI bubmorexa HOK
PHOMEL, TPYIIIBL TOATPY 01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atToMoB. CocTaB aTOMHBIX bubmuotexa [JOK




sanep. M3otomnsl 03.04.2024 | https://m.edsoo.ru/00ada342
CTpocHHE JICKTPOHHBIX 000J104YEeK
55 aToOMOB 3JeMeHTOB [leprnoanueckoi bubmmorera [IOK
pros 08.04.2024 | https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €T0 MOJIOKECHUIO B bu6moreka [JOK
ITepuoanueckoii cucreme . U. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoandeckoro 3akoHa
57 JUTS pa3BUTHUS HayKu U nipaktuku. . W. bubmmorexa [IOK
MenpeneeB — y4€HbIN, megaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DJIEKTPOOTPULATEIBHOCTh ATOMOB bubmotexa [JOK
58
XHMHUYECKHX DJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuudeckas cBsi3b bubmorexa [OK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas noisipHast XuMH4YecKast bu6mmorexa [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoyspHas XuMHU4ecKas bubmmoreka LIOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmnoreka [JOK
62 C
TCICHD ORACICHIA 30.04.2024 | https://m.edsoo.ru/00adae28
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
63
peaxkiu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTETN U BOCCTaHOBHUTEIN bubmorera TIOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsnas padora Ned mo teme bubmmorexa [IOK
«CtpoeHue atoma. XuMU4ecKas 13.05.2024 | https://m.edsoo.ru/00adb486




CBA3b»

66 Pe3epBHbIii ypok. O6001IeHUE 1 ! bubmmorexa [IOK
crUcTeMaTH3aIvs 3HaHWI 15.05.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O6001IEHUE T | bubmotexa [JOK
CcHCTeMaTH3allks 3HaHUH 20.05.2024 | https://m.edsoo.ru/00ad9cb2
68 Pe3epBHblii ypok. O0001IeHUE U | bubmmorexa [IOK
CHCTeMaTH3allHs 3HaAaHUI 22.05.2024 | https://m.edsoo.ru/ff0d61¢c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara
Tema ypoka nupposbIe
n/n Bcero KonTpoabubie | IlpakTuyeckue | H3y4eHMs
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Ilepnonuyecknii 3aK0H.
| Ilepuoanueckas cucrema | 0 0 bubmioreka [IOK
XUMUYECKuX 3yiemeHToB /1. U. 04.09.2023 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEHEHUHU
N bu6mmnoreka [JOK
2 CBOMCTB XUMUYECKHUX 3JIEMEHTOB 1 0 0
" 06.09.2023 | https://m.edsoo.ru/00adbob6
MEPBBIX TPEX MEPUOJIOB
3 Krnaccudukanuys 1 HOMEHKIaTypa | 0 0 bubmotexa [JOK
HEOPraHUYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunpl xuMu4ueckoil ¢BSI3U U THUIIBI | 0 0 bu6mmoreka [JOK
KPUCTAJUINYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponbeHas pabora Nel o teme
5 «IloBTOpEHUE OJieHHe 3HAaHUH 1 1 0
BTOpPEHUE U YIIyOJeHUEe 3HaHUM 18.09.2003
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca
6 Krnaccupukanus XuMu4ecKux | 0 0 bubmmorexa [IOK
peakiuil Mo pa3aTuyHbIM MIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbeb0
IToHsiTHIE O CKOPOCTH XUMHYECKOU
7 eaxud. IloHsiTHEe 0 TOMOTr€HHEIX U 1 0 0 bubmorexa HOK
P ' 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIUAX
[TonsiTHe 0 XUMUYECKOM
g paBHOBecuu. PakTOpPbI, BIAUSIOIINE | 0 0 bubmmorexa [IOK
Ha CKOPOCTh XUMHUYECKOW pEakiuu U 27.09.2023 | https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMUUYECKOTO




paBHOBECHS

OKMCIINTEIBbHO-BOCCTAHOBUTEIILHEIC

bu6moreka [JOK

xJjiopa

9
peakunmn 02.10.2023 | https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTHUECKON
10 I/IC(I:O na I/II/IpCI/I.HBHLIe U cliadble bubmiorera TIOK
A HHAtH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HoHHbIe ypaBHEHUS pEaKIU bubmorexa LHOK
P peaxtt 09.10.2023 |  https:/m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
2 OCHOBAHHI B CBETE MMPEACTABICHUM bubmotexa [JOK
00 DIEKTPOTUTUIECKOM 11.10.2023 | https://m.edsoo.ru/00add5d8
UCCOLMAI[AN
XHUMHUUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEICTABICHUN 00 Bubmiorexa IOK
pedl ! 16.10.2023 |  https:/m.edsoo.ru/00add8b2
AIEKTPOJIUTHIECKON T CCOLMAITIN
14 ITousiTHEe O THApPOIN3E CoJier bubmorexa HOK
AP 18.10.2023 |  https:/m.edsoo.ru/00add9d4
I O06o00IIeHNEe ¥ CHCTEMaTH3aIIHS bu6moreka [JOK
3HAaHUH 23.10.2023 | https://m.edsoo.ru/00addd12
ITpaxtnueckasg padora Ne 1.
16 «IE)CH_IGHI/IG BKCHpe UM EHTAIbHBIX bubmorexa IIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3aa4dy
KonTponbHas padora Ne2 o teme
17 «IIEKTPOIUTHY ECKAS IUCCOLIAALNA Eubmiorexa IOK
p A ML 06.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX»
OO0m1ast XxapaKTeprCTHKa Tajor €HOB.
18 XHUMHAYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
puMep 08.11.2023 | hitps:/m.edsoo.ru/00addfe2




Xnopoonopon. ConsiHast KUCIIOTA,

19 MHUYECKHE CBOMCTBA, MOJyYECHHUE butmmorexa [IOK
o » HOTYHEHIE, 13.11.2023 |  https:/m.edsoo.ru/00ade]04
MIPUMEHEHUE
[TpaxkTueckas padota Ne 2 o Teme
20 «lTomydyeHnrue constHOM KUCIOTBI bubmorera TIOK
i N . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
H3y4YeHHE €€ CBOWCTBY
Brraucnenus mo ypaBHEHUSM
21 XAMHAYECKUX eal}clpnﬁ €CJIY OJVH U3 bubmorera TIOK
PCATi, A 20.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
2 OO011ast XapaKTepUCTHKA 3JIEMEHTOB bu6mmnoreka [JOK
VIA-rpynmsi 22.11.2023 | https://m.edsoo.ru/00ade64a
ATIoTpOInHbIe MOAU(PHUKALIUH CEPHI.
3 Haxoxnenue cepol 1 €€ coeTMHEHU I bubmotexa [JOK
B IIpUPOJE. XUMUYECKHE CBONCTBA 27.11.2023 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBojiopo/i, CTpOEHUE, bubmoteka IJOK
¢dusnyueckre 1 XMMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHas KHCIIOTa,
25 (I)PI3I/I§€CKI/I];) u xmeqGCKHe bubmmorexa [IOK
. 04.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHHNE
XUMHUYECKHE PEaKIINH, JIeKAIINE B
OCHOBE IMPOMBIIIJIEHHOTO CII0c00a
26 MOJY4YEHUS] CEPHON KHCIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaroIIen cpelibl COSTUHEHUSIMU
cepbl
7 Brraucnenne maccoBoi 107K BBIX01a bu6mmoreka [JOK
NPOAYKTA PEaKUU 11.12.2023 | https://m.edsoo.ru/00adec8a




OO61as xapaKTepuCTUKa 3JIEMEHTOB
VA-rpynmsl. A3or,

bu6mmoreka [JOK

28
pacrnpocTpaHeHue B IpUpoe, 13.12.2023 | https://m.edsoo.ru/00adeea6
du3HUecKre ¥ XUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nYecKue u
29 XAMHUYECKUE CBOMCTBA, OJYYCHUE U bubmorera IIOK
> HOIYH 18.12.2023 | https:/m.edsoo.ru/00adf004
MIPUMECHEHUE
[TpakTueckas padota Ne 3 o teme
30 «lTonyyenue aMMuaka, U3y4eHHUe ero bubmorera TIOK
. 7 St 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»
A3zoTHas kucnoTa, e€ GU3nYecKue u bubmmorexa [IOK
31 .
XUMHUYECKHE CBOMCTBA 08.01.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHWUS B KaU€CTBE MHUHEPAIbHBIX
32 oOpeHnit. XUMHYECKOE bubmorera TIOK
YAODPCHIH. § 10.01.2024 |  https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAKOIIEH CPEIbI
COCTMHCHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u
33 (1)0(:(%)0 pHaﬂ anﬂ(cl))Ta (b(blfm(qe)cm/le u bu6amorexa [IOK
P . 15.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOMCTBA, MOTyICHUE
Hcnonb3oBanue gpocdaros B
34 KaueCcTBE MUHEPATbHBIX YI00pEHUH. bubmotexa [IOK
3arps3HeHNe PUPOIHON CPeIb 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocdatamu
Yraepon, pacipocTpaHeHUE B
35 npu I; Ie[ gmnrt)lecxie U XUMHUYECKHE bubmmorera [IOK
PHPOE, 22.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOICTBa
b K
36 Okcunpl yraepoja, ux GU3HIecKue u nomorexa O

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




XUMHUYECKHE CBOMCTBA.
DKOJIOrHYECKHE MPOOIEMBI,
CBsA3aHHBIE C OKcuioM yriepozaa (IV)

24.01.2024

37 YroapHas KHCIOTa U €€ COMn bubmmorera [IOK
29.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTiueckas padora Ne 4 mo Teme

13 "TlosryueHue yriiekuciaoro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOOHAT- 31.01.2024 | https://m.edsoo.ru/00ae027¢
roH"

[TepBoHavabHBIE TOHATHS 00
39 OpPraHWYECKHUX BEIIECTBAX KaK O bubmorera TIOK
05.02.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTJepo/ia
40 Kpemnuii u ero coennnenus bubmorexa HOK
07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5.

41 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 bubmmorexa [IOK
1o TeMe «BaxkHeume HeMeTauibl U 12.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COCTHHECHUS
Kontponpaas padora Ne3 mo teme

42 «Bamlljieﬁmne ECMCTaHHH U UX bubmorexa [OK

14.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMH CHUS
OO011ast XxapaKTepuCTHKA
XUMHYECKUX DJIEMEHTOB —

43 MeTaJUIoB. MeTalimyecKkas CBs3b U bubmoteka [JOK
METaJJIMYEeCKask KpUCTAJUINY €CKasl 19.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. dusznueckue cBONCTBA
METaJIJIOB

44 XUMHUYECKHE CBOHCTBA METAJIIOB. bubmorera TIOK

https://m.edsoo.ru/00ael 156




DJIEKTPOXUMHYECKUN PAJT 21.02.2024
HANPSIKEHUN METaJJIOB
OO61mue crocoObl MOoTyYeHUs
MeTtamioB. CriaBel. Beraucnenus mo
45 aBHEHUSAM XUMHUYECKUX PEaKIINH bubmorexa HOK
yp PEAKIHH, 26.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OIMH M3 PEareHTOB COACPIKUT
IPUMECH
46 ITousTHE 0 KOPPO3UH METAIIIOB bubmorexa TIOK
PP 28.02.2024 | https://m.edsoo.ru/00ael278
bu6mmnoreka [JOK
47
Ienotreie MeTael 04.03.2024 | https://m.edsoo.ru/00ael4b2
43 OKcHuIbl U THAPOKCHUIBI HATPUS U bubmotexa [JOK
Kaus 06.03.2024 | https://m.edsoo.ru/00ael14b2
IlenoyHo3eMeNnbHbIC METAJLIbI — bubmoteka IJOK
49 . N
KaJIbIU{ 1 MarHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueiine coenuHeHus Kaablus bubmorexa HOK
g H 13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O000I11IEHNE U CHCTEMATH3AIIMS
3HAHUHI 18.03.2024
57 JKEcTKOCTH BOJIBI M CITOCOOBI €€ bubmotexa [JOK
YCTpaHEHUS 20.03.2024 | https://m.edsoo.ru/00ael1886
[TpakTuueckas padora Ne 6 o Teme
53 "JKEcTKOCThL BOABI 1 METOMEI €8 bubmorexa OK
" 8 8 01.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmotexa [JOK
54 A
TIOMHHHH 03.04.2024 | https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubmmorexa [IOK
TUJIPOKCUA 08.04.2024 | https://m.edsoo.ru/00ael c64




bu6mmoreka [JOK

36 Aereso 10.04.2024 | https:/m.edsoo.nw/00aeld86
57 OKcHJbI, TUIPOKCHIBI M COJTU XKeye3a bubmmorexa [IOK
(IT) u xxene3a (II) 15.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o01IeHne 1 cucTeMaTH3aIHs
3HaHUU 17.04.2024
[TpaxkTuueckas pabota Ne 7.
59 Pemenune s3xcnepuMeHTaNbHBIX 33124 bubmmoreka [IOK
1o Teme «BaxkHenme MeTalibl U UX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHEHHUSDY
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIINi, €CJIU OJIUH U3
60 peareHToB JjaH B U30bITKE HIIH bubmuorexa LIOK
COIEPKUT NpUMecH. Brruncnenus 24.04.2024 | https://m.edsoo.ru/00ael750
MAacCOBOM JI0JIM BBIXO/1a MPOAYKTa
peaxiuu
61 O06o01eHne 1 cucTeMaTH3aIus
3HAHUMN 29.04.2024
KontponpHas pabora Ned o reme
62 «BaxHelmme MeTajibl U UX 30.04.2004
CO€JIMHCHHUS»
BemectBa u maTepuanisi B bu6mmnoreka [JOK
63 .
IIOBCEIHEBHOM KMU3HU YEIOBEKA 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubmotexa [JOK
OKpY’KaroIel cpesbl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHUn bubmmorexa [IOK
AKOJIOTUYECKUX TTPOOJIeM 13.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0o0meHue u bubmotexa [JOK




cucTeMaTu3anus 3HaHUN

15.05.2024

https://m.edsoo.ru/00ae0dOa

67 PesepBHbIii ypok. O0o01meHNe U ! bubmmorexa [IOK
crcTeMaTH3aIvs 3HaHWI 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O6001mIeHNE U | bubmmoreka [IOK
CHCTeMaTH3allis 3HaHUH 22.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kiacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiuoHepHOe 00111€CTBO
«M3narensctBO «lIpocBenienue
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinoHepHOoe 00IIECTBO

«M3narenscrBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Pynsutuc, ®enpaman: Xumus. 8 kiaacc. YueoHoe mocooue. ba3oBelil ypoBeHb.
Mocksa "IIpocsemienue ", 2018 Pyn3zutuc, @enpaman: Xumus. 9 kiacc.

VYuebHoe nocobue. ba3zosrwiil ypoBens. Mocksa. "[Ipocsemenue", 2018

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

https://multiurok.ru/

https://infourok.ru/

https://oge.sdamgia.ru/

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/
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bu6morexa IIOK
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