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IHOACHUTEJIBHAS 3ATIMCKA

[TporpamMma o XMMHH Ha YPOBHE OCHOBHOTO 00I11ero o0pa3oBaHus COCTaBIeHA Ha
OCHOBE TpeOOBaHWI K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa30BaTEIbHON MPOrpaMMbI
OCHOBHOTO 0011ero odpaszoBanus, npejacraBieHHbIXx B ®I'OC 00O, a Takxke Ha OCHOBE
denepanbHOl paboyell mporpaMMbl BOCIUTAHUS M ¢ YUETOM KOHIEHIUU MpernogaBaHus
ydyeOHOro nmnpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3auusax Poccuiickon
Denepannu.

[IporpamMmma o xumMuu Aa€T MpeACTaBICHUE O IENIX, OOIIel cTpaTeruu oOy4deHus,
BOCIIUTAHMS U pa3BUTHs 00YUYaIOIIMXCS CPEICTBAMU y4eOHOT O MpeIMeTa, YCTaHABIUBAET
o0s13aTeNbHOE TPEIMETHOE COJEepXKaHHe, NPEeIyCMaTPUBAET PpACHpPEIeNIEHUE €ro Io
KJIaccaM M CTPYKTYpPHUpPOBAHUE 10 pa3jenaM U TEMaM IIPOrpaMMBbl 10 XMMHUH, OIIPEAEIAET
KOJIMYECTBEHHbIE W KA4YE€CTBEHHbIE XapaKTEPUCTUKH COJAEpKAHUS, PEKOMEHAYEMYIO
IOCJIEIOBATENIBHOCTh ~ M3Y4YEHUS  XUMUM € Y4ETOM  MEXIPEAMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKA y4YEOHOIO IpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
o0Oy4armuxcs, ONpeesseT BO3MOXKHOCTH MpeaMeTa AJs pealu3alud TpeOOBaHHM K
pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTENbHOM MpOrpaMMbl HA YPOBHE OCHOBHOI'O
oOmrero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ybTaTaM 00y4eHHUS XUMUU Ha YPOBHE
Hesiell M3y4eHus NMpeaAMeTa U OCHOBHBIX BHJIOB Y4eOHO-IO3HABATEIBHON JIEATEIbHOCTU
00ydJaroIerocsi 1o OCBOCHHUIO y4eOHOTO COAEP KaHUSI.

3HaHMEe XUMHH CIYXUT OCHOBOW i  (OPMUPOBAHUS  MHPOBO33PEHUS
o0Oy4aroIerocsi, ero MpeacTaBIeHU O MaTepUAIIbHOM EIUHCTBE MHpPA, BAXKHYIO POJb
urparT GopMuUpyeMble XUMHUEW MPEACTABICHHS O B3aUMOIPEBPALICHUAX SHEPTHH U 00
SBOJIIOIMM BEUIECTB B MPUPOJIE, O MYTIX PELICHUS INI0OATbHBIX MPOOJIEM YCTOMYMBOIO
pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, HHEPreTHUYECKON, MHUIIEBONM M 3KOJOTMYECKOU
0e30MacHOCTH, MPOOIEM 3IPaBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peau3alli BO3MOXHOCTEU MJi caMOpasBUTHS U (HOPMHPOBAHUS
KYJIbTYpPBI JUYHOCTH, €€ 0011el 1 PYHKIIMOHAILHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpOBAHHME MBILUIEHUS W TBOPYECKUX CIOCOOHOCTEN
oOy4JaloIuxcsi,  HAaBBIKOB  UX  CAMOCTOSITEIbBHOM  yuyeOHOM  N1eATEIbHOCTH,
OKCIIEPUMEHTANBHBIX W HCCIEIOBATEIbCKUX  YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(dhecCHOHANBHON s TeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYyYHOrO MBILUIEHHS, 3aKJIaJblBAET OCHOBBI
LEJOCTHOIO B3IUIsiAa HA €OUHCTBO IPUPOJbI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YYaIOIIUXCS;

crocoOCTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K MPHPOJIE, K YEIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTHUECKOe 0Opa3zoBaHME
0o0ydJaromumxcs.

JlanHple HampaBieHHs B OOyUYEeHHMM XHMMHUU O00€CleYMBarOTC Ccrenu(uxoi
coaepkaHusl y4eOHOTO MpenMeTa, KOTOPBIM SBIISETCS MeIarornuecku aJanTUpPOBAaHHBIM
oTpakeHHeM 0a30BOM HAyKU XMMHUHU Ha ONPEJICIIEHHOM 3Tare €€ pa3BUTHS.

O0mas xapakTepucTHKA y4e0HOro npeamMera « XuMush»

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEr0 0OOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE O0OYyYalrOUIMMHUCS CHUCTEMBbl IEPBOHAYAJIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHMYECKOH XUMHUHU U HEKOTOPBIX OTAEJBHBIX 3HAYMMBIX MOHSATHI OpraHMYECKON
XUMHH.



CrpykTypa coaepXaHus MpOorpaMMbl N0 XHUMHHA CGHOPMHUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 noaxoza K e€ uzyueHuro. Comep>kaHue CKIIaIbIBA€TCs U3 CUCTEMbI OHITUI
0 XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI OHATHUI O XUMUYECKON peakuuu. O6e
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbI [0 NPHUHLMITY IOCIEIOBATEIBHOTO PAa3BUTHUS
3HaHWW HAa OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTaBICHUIN 00 3JIEKTPOJUTUUECKON TMCCOIMAIIY BEIIECTB B paCTBOPaXx.

TeopeTnueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBHO OT OJHOIO YPOBHA K JIPYroMy,
BBIMONHAS (QYHKIMM OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJyUYEHHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMmbl 10 XUMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEJICTABICHUS O
XUMHYECKOW COCTABIISIFOIIEH HAYYHOW KapTUHBI MUpPa B JIOTHUKE €€ CUCTEMHOM IPUPOIBI,
LEHHOCTHOT'O OTHOLLIEHHUS K HAyYHOMY 3HaHHUIO U METOAaM IMo3HaHUs B Hayke. M3yueHue
XUMHUH IPOUCXOUT C IPUBJICYEHUEM 3HAHUN U3 paHEe U3YyYEHHBIX yU€OHBIX MTPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knacce» u «Puznka. 7 Kiacc.

[Ipy uM3yyeHUM XUMHUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMUMHYECKOMN
HayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, INPAKTUYECKOH JeATeIbHOCTU
YyeloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyInbTyphl. 3amada y4eOHOro
npeaMera COCTOUT B (POPMUPOBAHMM CHCTEMbl XMMHUYECKHX 3HAHUN — Ba)KHEHIIMX
(akToB, MOHATHI, 3aKOHOB M TEOPETHYECKUX IOJOKEHUM, AOCTYNHBIX O000OIIEHUI
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKd, B NPUOOIIEHWHM K HAYYHBIM METOJaM
MO3HAHUS TPH M3YyYEHUU BEUIECTB M XUMUYECKUX peakiuii, B (QOPMUPOBAHUU U
Pa3BUTHM TO3HABATENBHBIX YMEHUH M HX MPUMEHEHUH B y4eOHO-NO3HABATEIbHOU U
y4e0HO-HUCCIEA0BATENBCKOM AESITEIbHOCTH, OCBOEHUH IPaBHJI O0€301aCHOr0 00paleHus
C BELIECTBAMU B IOBCEIHEBHOU JKU3HHU.

esun u3yyeHus yuyeOHOro npeamera « XuMus»

[Ipn wW3yyeHMM XUMUH Ha YpPOBHE OCHOBHOI'O O0OIIEro 0Opa3oBaHUS Ba)KHOE
3HauYEHUE IPUOOPETHN TaKue 1eJU, KaK:

— (QopmMupoBaHHE  UWHTEIJIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMoOOpa30BaHUIO, COTPYIHUYECTBY, CaAMOCTOATEILHOMY TMPHUHATUIO  PEIICHUIA,
CHIOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIFOLIUMCS YCIOBHAM JKU3HU;

— HAIPAaBJICHHOCTh OOYyYEeHMsI Ha CUCTEeMaTHYeCKOoe MPHOOIIeHHEe 00ydYaromuxcs K
CaMOCTOSITEIbHOM TO3HABATEIbHOW JIESITENIBHOCTH, HAyYHBIM METOJaM II03HaHU,
(GOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K XHUMHUU;

— o0ecrnieyeHne YCIOBHM, CIOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYarOIUMHUCS
OTbITa Pa3HOOOPA3HON AEATETLHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE Ui Pa3IMYHbIX BUJIOB
NESATENBHOCTH;

— (popmupoBanue oOmiel GyHKIIMOHATBHONW U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM UHCJI€ YMEHHUI OOBACHITHh U OLEHUBATH SIBJICHUS OKPY>KAIOLIEr0o MUPA, UCTIOIb3YS
3HAHMSL U OIBIT, IOJIyYEHHBIE NPU W3YYEHUM XHMMH, NPUMEHATH UX IPU PELICHUU
npoOJIeM B MTOBCEIHEBHOM KU3HU U TPYIOBOH JEATEIBHOCTH;

— (opmupoBanue y oO0y4arommxcss T'YMaHUCTUYECKUX OTHOUICHHH, MOHUMAHMS
[EHHOCTH XWMHYECKMX 3HAaHUH JUIg BBIPAOOTKH 3KOJOTHMYECKH IeJIecoo0pa3Horo
NOBEJCHUS B OBITY M TPYJOBOU ACSITEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBbS U
OKpYKarolIeH MPUPOIHON CPEbI;



— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO W

CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX LEHHOCTEW, FTOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NPO(UIS M HAMPABIEHHOCTH JalbHEHUIIIEro 00y4eHusl.

MecTo yueOHOr0o npeamera « XuMush» B y4eOHOM IJIaHe
OO0miee yuciao 4acoB, OTBEAEHHBIX AJISI U3YUYEHUS XUMHUU HA YPOBHE OCHOBHOTO

obmrero obpaszoBaHus, cocrabnseT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kitacce — 68 yacoB (2 yaca B HECIIO).

®opmbl yuéTa padodeil MporpaMMbl BOCIIMTAHUS

Ota paboTa OCYHIECTBISIETCS B CIEAYIOMUX hopMax:

1.

[ToOyxnenne o0y4aromuxcsi COOM0AATh Ha YPOKe OOIENPUHATHIE HOPMBI IOBECHMS,
npaBuiia OOUICHUS CO CTAPIIMMU (IIeAaroru4ecKUMU pabOTHUKAMH) U CBEPCTHUKAMHU
(oOyuaromumMucs ), MPUHITUIEI Y4eOHOW TUCIMIUIMHBI U CAaMOOPTaHU3aIIUH.
[IpuBneueHne BHUMaHUS OOYYAOMIMXCS K IIEHHOCTHOMY AaclEeKTy H3ydaeMbIX Ha
yYpOKax MpeAMETOB, IBIEHUIN, COOBITUI Yepes:

JEMOHCTpAIMI0  O0ydYalolMMCS  MPUMEPOB  OTBETCTBEHHOTO,  TPa)KJIaHCKOTO
MOBEJICHHUS, TPOSIBJICHUS YETIOBEKOIIOOUS U T0OPOCEPIEUHOCTH.

oOpalieHre BHUMAaHUS HAa HPABCTBEHHBIC ACIEKThI HAYYHBIX OTKPBITHI, KOTOpHIC
W3y4YalOTCsl B JIAHHBIH MOMEHT Ha YPOKE;, Ha YYEHBIX, TOJIUTHKOB, CBS3aHHBIX C
U3y4aeMbIMU B JIaHHBIH MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOpPbI OHU BHECIH B
pa3BUTHE HalIEH CTpaHbl U MUPA;

UCTIOb30BaHNE HAa ypoKax HWH(GOpMAIHMH, 3aTpardBarolleld BaKHBIE COIMAIIBHBIC,
HPABCTBEHHBIC, ITHUECKUE BOIIPOCHI.

Hcnonb30BaHre BOCIUTATENBHBIX BO3MOKHOCTEH CONEp)KaHMsI ydyeOHOro mpeameTa
st popMupoBaHHsL Y  OOy4arolUXCS POCCUMCKUX TPATUIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX W COIMOKYJIBTYPHBIX IEHHOCTEH dYepe3 moadop COOTBETCTBYIOIIUX
npOOJIEMHBIX CUTYallUi JUist 0OCYK/I€HUS B KJ1acce.

WuunuupoBanue oOCYXIACHHM, BbICKa3bIBAHUN CBOEr0 MHEHHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIIEHUS K U3Y9aeMbIM SIBICHUSM U TIPOUCXOISIITIM COOBITHSIM.
Bxrouenue B ypok UTPOBBIX MPOIIETYP, KOTOPBIE TIOMOTAIOT MOIEPKaTh MOTHBAIIUIO
oOyyaromuxcs K MOJIYYeHUIO 3HAHUM, HaTaKUBAHUIO MO3UTUBHBIX MEXKINYHOCTHBIX
OTHOIICHM B KJIacce, MOMOTalOT YCTAaHOBJIECHUIO JOOpOXkKeNaTebHOU aTMOC(EpPHI BO
BpeMsl ypoKa.

[IpumeHeHre Ha YpOKE HWHTEPAKTUBHBIX (GOpM  paboThl, CTUMYIUPYIOLIUX
MO3HABATENIbHYI0 MOTHBAIMIO 00YYaIOLIUXCS.

[Ipumenenne rpynmoBoil paboThl WiIu pabOTHI B Tapax, KOTOPHIE CIIOCOOCTBYIOT
pPa3BUTHIO HABHIKOB KOMAaHIHOW palbOThl © B3aWUMOJICUCTBHIO C JIPYTUMH
00yJaroIMMHUCS.

Br160op 1 ucnonp3oBaHuEe Ha ypOKax METO/IOB, METOJIMK, TEXHOJIOTHM, OKa3bIBAIOLIUX
BOCITUTATEIILHOE BO3JICHCTBHE HA JIMYHOCTH B COOTBETCTBHUU C BOCIHTATEIHHBIM
U7ieasiom, LIeNbI0 U 33aJladaMi BOCIIUTAHUS.

WuunuupoBaHnue W MOJAEPKKA HCCIEIOBATENbCKON NEATENBHOCTH IIKOJIBHUKOB B
dbopmMe opraHuzanuMy TPYNNOBBIX W WHAMBUAYAJIbHBIX UCCICIOBAaHUN (MHUHH-
WCCJICIOBaHMI), BKJIIOYCHHE B YPOK PA3IUYHBIX HCCIIEIOBATEIbCKUX 3aJIaHUN H
3aja4, 4YTo  JaéT  BO3MOXKHOCTH  OOydYarmoIIMMCS  NPUOOPECTH  HaBBIKU
CaMOCTOSITEILHOTO ~ PEIICHHUs] TEOPETUYECKON TMpoOJIeMbl, T€HEpUPOBAHUS U
o(opMIIeHHSI COOCTBEHHBIX THIIOTE3, YBAXHUTEIBHOTO OTHOIICHHUS K YYXKUM HUICSM,
nyOJIMYHOTO BBICTYILICHUS, ApTyMEHTUPOBAHUS M OTCTAaUBaHUS CBOEH TOUKH 3PEHMUS.



10. YcTaHOBIIEHHE YBOXKUTEIBHBIX, IOBEPUTEIHLHBIX, HE()OPMATBHBIX OTHOIICHUNH MEXITY
yUUTEJIEM U YICHUKaMH, CO3/IaHHe Ha YPOKaX SMOLMOHAILHO-KOM(pOPTHOU Cpe/Ibl.

COLEPKAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHaYabHBbIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HH YeNOBEKa. XUMHUS B CHCTEME HayK. Tena u
BelecTBa. duznueckue CBOKWCTBA BElIEeCTB. ArperaTHoe cocTosiHue BeiecTB. [lonstue o
MeTOJIaX MO3HaHMs B XUMUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3/ielIeHus] CMECei.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle 1 cn0KHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommmuecTBo BeniectBa. Monbs. MossipHas macca. B3auMocBs3b KosiMuecTBa, Macchbl
U 4WcIa CTPYKTYpPHBIX €IUHUI] BeliecTBa. Pacuérsl mo QopmynaM XHUMHUYECKHX
COECIMHEHU M.

Pu3nyeckne U XUMUYECKHE SIBICHHSI. XUMUYECKasl peaklys U €€ MPU3HaKu. 3aKOH
COXpaHEHHUs] Macchl BeIIecTB. XHUMHYecKHe ypaBHeHUs. Knaccuduxamus XUMHYECKUX
peakiuii (CoOeTUHEeHUs, Pa3I0KEeHUsI, 3aMeIIeHUsI, 0OMEHa).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XUMHUYECKOW IMOCYyI0il, mNpaBuiamMu paboThl B Jaboparopuul u
npuémMamu oOpalieHus ¢ JabopaTopHbBIM OOOpYIOBAaHUEM, H3yYEHUE U OIMCaHUE
(bU3HUYECKUX CBOMCTB 00pa30OB HEOPTraHWUYECKUX BEIIECTB, HaOMOACHUE (U3UUIECKUX
(TIaBIEHUE BOCKA, TastHUE JIb/Ia, pACTUPAHKE caXxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUs
BOJbI) W XUMHYECKHMX (TOpEHHE CBEYH, TMPOKATMBAHUE METHOW TMPOBOJIOKH,
B3aMMO/JICHICTBUE MeJla C KHCIOTOM) SIBICHUH, HaAOJMIOJE€HUWE M ONHMCAHME IPHU3HAKOB
NpOTEKaHWd XUMHMUYECKHX peakuuid (pa3jokeHue caxapa, B3auMOJCHCTBHE CEpPHOMN
KHUCTIOTHI € XJIOpuAoM Oapusi, pasnoxkeHue rumapokcuna meau (II) mpu narpeBanum,
B3aMMO/JIENCTBUE XKeie3a ¢ pacTBopoM cosir Meau (1), uzyuenue crnocoOoB paszaeneHus
cMeceil: ¢ TOMOLIpI0 MAarHuTa, (QUIbTPOBAHUE, BbIIAPUBAHUE, JUCTHILISALUA,
xpomaTtorpadusi, MpOBEeJICHUE OYUCTKU IOBAPEHHOW COJHM, HAOJIOJEHHWE U OINHUCAaHUE
pe3yJabTaTOB MPOBEICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl,
CO31aHKE MOJEJIel MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

BaxHeiilnne npeacTaBUTe M HEOPraHUYeCKHUX BeleCTB

Bo3gyx — cmech razoe. CocraB Bo3ayxa. Kucmopom — sneMeHT u mpocrtoe
BemiecTBO. HaxoxmeHne Kuciopoaa B mpupoje, (pusnueckne U XMMHUYECKHE CBOMCTBA
(peakuuu ropenusi). Oxcuaepl. [Ipumenenue kuciaoponaa. CiocoObl MOMydeHUsT KUCIOpoaa
B jaboparopur MU mpombliuieHHOCTH. KpyroBopor kucimopoaa B mpupoje. O30H —
IJIOTPOIHAsT MOAU(PHUKAIHS KHCIOPO/Ia.

TernoBo#t 3¢(hekT XUMUUECKON peakIiy, TEPMOXUMHUYECKUE YPaBHEHUS, 9K30- U
SHAOTEPMUUYECKUE peaklny. TOMINBO: yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — snemenT u mpocroe BemecTBo. Haxoxaenue Bomopoma B Ipupozne,
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, COcoObl momyueHus. Kucnorel n
COJIH.

MounsipHbiil 00bE€M ra3oB. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopsl. HacklenHsie u
HEHACBIICHHbIE pacTBOPBI. PacTBOPUMOCTH BellecTB B BoJe. MaccoBas 10151 BEIIECTBA B



pactBope. Xumuueckue cBoiictBa Bojbl. OcHoBaHMs. Poib pacTBOpoB B IpUpoOJE U B
JKU3HU 4desioBeka. KpyroBoport Boasl B pupoze. 3arpsi3HeHUE NpUpoAHbIX Bod. OxpaHa
Y OYHCTKA IPUPOJHBIX BOI.

Knaccudukamus Heopranmdecknx coeamHenuit. Oxcuabl.  Knaccudukanus
OKCHU/IOB: coJieoOpasyromme (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HeconeoOpazytoue. Homenknarypa okcunoB. @u3nyeckue U XUMHUYECKHE CBOMCTBA
OoKcuI0B. Ilonyyenue okcuaos.

OcnoBanus. Knaccuduxanust oCHOBaHMIA: IMETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. ®PuU3MYECKME U XHUMHYECKHME CBONCTBA OCHOBAHUI.
[TonydyeHue OCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenxmarypa xucior. ®Dusnueckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MetamuioB H. H. bekerosa. Ilomyuenne
KHCJIOT.

Comu. Howmenknatypa coneil. ®Pu3nyeckue MU XUMUYECKHE CBOWCTBA COJIEH.
[Tonmyuyenue comnen.

['eneTnyeckast cBsA3p MEXy KilacCaMU HEOPTaHMYECKUX COCIMHEHUI.

Xumuueckuit sIkcnepumenm:

KaueCTBCHHOE OIIPEIECICHUE COJIEpKAHUA KUCIOpOJa B BO3AyXE, IIOJIy4CHHE,
coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBOWCTB  KHUCIOpOAa, HaOIIOJeHHe
B3aUMOJICMCTBHS BELIECTB C KHUCIOPOJAOM M YCJIOBHUS BO3HHUKHOBEHUS M IPEKpaICHUS
ropeHust (mokapa), O3HAKOMJICHHE C OOpas3llaMu OKCHUIOB W OIMCAaHUE HMX CBOWCTB,
noJiyueHue, coOupaHue, paclio3HaBaHME M H3yYEHUE CBONCTB Bojopona (TOpeHwue),
B3auMojieiicTBue Bogopoaa ¢ okcumomM wmeau (1) (BO3MOXKHO HCHOJB30BaHUE
BUJIEOMATEpUANIOB), HAOIIOJeHHEe O00pa3lloB BEUIECTB KOJUYECTBOM |  MOIb,
UCCIIeIOBaHUE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J10JI€i1 paCTBOPEHHOTO BEUIECTBA,
B3aMMOJIEHCTBUE BOJbI C METaNIaMU (HAaTPUEM U KaibleM) (BO3MOKHO HCIIOIb30BAaHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOPa3I[0OB HEOPraHMYECKHX BELIECTB PA3IMYHBIX
KJIacCOB, HAOJIOJEHME HW3MEHEHHS OKpPAaCKM WHJMKATOPOB B pPAcTBOpax KHUCIOT U
Hiesouei, n3yyeHue B3aumojencTBusa okcuaa meau (I) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT ¢ METaJUIaMU, PEAaKIIMi HEUTPAIIU3ALIAH, ITI0Jy4EHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METaJljIa IPYTUM U3 PacTBOpa COJIM, PELIEHNE HKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BakHelne Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanveckuii 3axoH u [lepuoauyeckas cucreMa XMMHYECKHUX 3JIeMeHTOB /1.
N. Menpeneeba. CrtpoeHue aToMOB. XHMHYeCKasg CBsA3b. OKHCIMTEJBHO-
BOCCTAHOBHUTEJIbHbIE PeaAKIIUN

[TepBbic MOMBITKH KiIACCU(DUKAIIMN XUMUYECKUX AJIEeMEHTOB. [loHsATHE O Tpymnmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U LIETOYHO3EMENBHBIE METAIIIIbI, TaJIOTE€HbI, UHEPTHbHIE
ra3bl). DJI€MEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUBI U THIPOKCUBI.

Ilepnognuecknii 3akoH. Ilepuoaudeckas cucrema XUMU4YeCKuX diaeMeHToB /[, M.
Menpeneea. KopoTkonepuonHas u jummHHonepuogHas ¢opmbl llepuognueckoi
cucrtembl xuMudeckux anemeHToB [[. 1. Menneneesa. Ilepuoasl u rpynmsl. Ouszndeckuii
CMBICJI MOPSAKOBOTO HOMEPA, HOMEPOB NIEPHO/IA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX snep. M3ortombl. Onextponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB mepBbIX 20 XUMHUYECKUX 3JeMeHTOB llepunonnueckoit
cucremol J[. M. Mengeneea. XapakTepuCTHKA XUMHUYECKOIO DJJIEMEHTa IO €ro
nonoxenuto B [lepuonuueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHs pajadyca aTrOMOB XUMHUYECKUX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyIIIaM U IIEpUOJaM.



3nauenune llepuomumueckoro 3axkoHa u Ilepuoguyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHs HayKu U npakTuku. [. 1. MenaeneeB — yu€HbI U TPAXXKJaHNH.

Xumuueckas  cBsa3b.  KoBanmenTHass  (mojisipHass W HENOJISIpHAsi)  CBS3b.
DIEKTPOOTPULIATEILHOCTh XUMUUECKUX IJIEMEHTOB. MloHHAas CBA3b.

Crenenp oxucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchr
OKHCJICHUS U BOCCTAHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3y4YeHHEe OOpa3lOB BEIIECTB METAJUIOB W HEMETA/UIOB, B3aUMOJICHCTBUE
TUIPOKCHAA IMHKA C pPacTBOpaMu KHUCIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIHUX TMPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKIuu pa3ioKeHUs], COCTUHECHUS).

Mesicnpeomemmnie ceéa3u

Peannzanusi MeXNpeIMETHBIX CBS3€M NpU HM3YYEHUH XUMHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHSITHIMA, TaK
U TOHATHM, SBISIIOIIMXCS CUCTEMHBIMHU JUIA OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA.

OO0mIre ecTeCTBEHHO-HAYUHbIC TIOHATHUS: HAYYHBIM (DAKT, TUTIOTE3a, TEOPHUsI, 3aKOH,
aHaNMM3, CHHTE3, KiIaccuuKaius, NEPUOJUYHOCTh, HAOIIOEHNEe, JKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHHUE.

®usuKa: Marepusi, aTtoMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOII,
pPaAMOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUN 3apsifl, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, (PU3MYECKUE BEIMYMHBI, €IUHUIBI W3MEPEHUs,
KOCMOC, TUIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOJHbBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeECKas peakuus

[Iepnonnueckuit 3akoH. [lepuonnueckas cucreMa XUMUYECKuX aneMeHtoB /1. M.
MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB XMMHYECKHUX
3JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KA, KAUIbIUA U UX COCIMHEHUN B COOTBETCTBUU C
MIOJIOXKEHNEM 3JIEMEHTOB B [leproanueckoil cuctemMe U CTpPOEHUEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUIbl XUMUUYECKON CBA3U. THUIBI KPUCTATUIMUYECKUX PEHIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PEMETKM H BHAA
XUMUYECKOU CBS3H.

Knaccudukanuss M HOMEHKJIATypa HEOPraHUYECKHMX BELIECTB. XHUMHUUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHUI,
TEHETHYECKAS CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XMMHYECKHX peaklMid MO pa3IMYHBIM NpU3HAKaM (110 YUCIY U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHIO
CTETICHEH OKHUCJICHHS XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacCTHIO
KaTanuzaTopa). DK30- U DJHIAOTEPMUUYECKHUE PEAKIIUN, TEPMOXUMHYECKUE YPABHEHUS.

[TonsiTue o ckopocTH XuMuyeckod peakiuu. [loHstue 006 oOpaTUMbIX U
HEOOpATHUMBIX XUMHUYECKUX peaknusx. [lOHATHE O TOMOTEHHBIX U TETEePOTEHHBIX
peakuusx. I[lonstue o karanuse. [lonstne o0 Xumuyeckom paBHOBecuU. DakTOpHI,
BIIASIIOIIHNE HA CKOPOCTh XUMUYECKON pEaKIMU 1 MOJ0KEHUE XUMUYECKOT 0 PAaBHOBECHS.

OKHCIHUTENBHO-BOCCTAHOBUTEINIbHbBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. COCTaBICHUE YPABHEHUU OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOIB30BAaHUEM METOa AJIEKTPOHHOIO OajaHca.



Teopusi 3IEKTPOIUTHUECKOW AMCCOLUMALMU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Karvonbl, aHuWOHBI. MexaHu3M JAUCCOLMALMU BEIIECTB C pa3IMYHBIMUA BHUAAMU
xummudeckoi cBsizu. Crenenp Auccounanuu. CUabHbIE U c1adble JEKTPOIUTHI.

Peakuun wmonHoro oOMeHa. YcCJOBHS NPOTEKAHUS PEaKIUil HOHHOTO OOMEHa,
IIOJIHBIE U COKpPAILEHHBIE HOHHBIE ypaBHEHMs peakunidl. CBOKCTBa KUCIOT, OCHOBAHUM U
COJICM B CBETE MPEJCTaBICHUM 00 AIEKTPOIUTHYECKON aucconuaruu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THApONIM3E COJIEH.

Xumuueckuu IKCnepumenm:

03HAKOMJICHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METaJVIOB U HEMETAJUIOB (rpaduTa M anamasa), CIOKHBIX BELIECTB (XJIOpUJa HATpHs),
UCCIIEN0OBAaHUE 3aBUCUMOCTH CKOPOCTM XHMMHMYECKOM PpEAaKUUH OT BO3IEHUCTBUSA
pa3nuyHBIX  (PaKTOPOB, HCCIENOBAHUE DSJIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAUMU KUCIOT, LIeJIoYe U cosieid (BO3MOXKHO HCIIOJIb30BaHUE BHUIEO
MaTepHUaioB), MPOBEICHUE ONbITOB, WIUTIOCTPUPYIONINX MPU3HAKU MPOTEKAHUS peakui
HOHHOTO 0OMeHa (oOpa3oBaHHE OCajaKa, BBIJCICHHE ra3a, 00pa30BaHHUE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakuuu pas3ioKEHUs, COEIMWHEHHUs), PpPAaClO3HABaHHE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEaKI[Mii HA MOHBI, pEUICHUE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTa/uiibl 1 UX coeIMHEHHUS

OO61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOECHMSI aTOMOB, XapaKTepHbIE
cTenenu okucienus. CTpoeHue u (GuU3NYeCKue CBOMCTBA MPOCTHIX BEILIECTB — FAJIONEHOB.
XUMHYECKHE CBOICTBA Ha IMpuMepe XxJjopa (B3aUMOJEHUCTBHE C METaIaMH,
HeMeTajllaMu, IenodaMu). Xisoposogopoa. ConsiHas KUCI0Ta, XMMHUYECKHE CBOWCTBA,
NOJIyYeHUe, TpUMEHEHHE. [[elicTBUE XJIOpa M XJIOPOBOAOPOJA HAa OPraHMW3M YEJIOBEKA.
Baxnermme XJ10puapl 1 KX HAX0XKIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHn okuciaeHus. CTpoeHne U pU3nyecKue CBOMCTBA MPOCTHIX BEILIECTB
— KUCJIOpoJia U cepbl. AJIOTpONHbIE MOAU(PUKALIUKA KHCIOpOAa U Cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpOEHUE, GU3HUECKHE U XUMUYECKUe CBOMCTBA. OKCUIBI
cepbl KakK IPEeJCTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (Qu3Mdyeckue u
XUMHUYECKHE CBOMCTBa (0OIIME KaK MpEeACTaBUTENs Kiacca KUCIOT U CHELU(PUUYECKUE).
XYWMUYECKHE PEaKIUH, JIekKAIMe B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TMOTy4YeHUs
cepHoil kucnotel. [Ipumenenue cepHoi kuciaoTel. Coau CEpHON KUCIOThI, KAU€CTBEHHAs
peakuus Ha cynb(aT-uoH. HaxoxaeHue ceprl U €€ coeJuHEHUI B IpUpoae. XUMHUECKOe
3arpsi3HEHHE  OKpYXKAloIIe cpelbl COeNMHEHUSIMH cepbl  (KHCIOTHBIE  JIOXKJH,
3arpsi3HeHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 Mpe0TBpaLICHHS.

OO01as xapakTepucTuka 351eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTETIEHW OKHCICHHs. A30T, pacIpOCTpaHEHHE B MPHUPOAE, PU3UIECKHUE U
XUMH4eckue cBoiicTBa. KpyroBopoT a3zora B mpupoge. AMMHAK, €ro (QuU3WdecKkue u
XUMHYECKUE CBOMCTBA, MojydeHHe W mpumeHeHne. Comn aMMOHUS, WX (pusmueckue u
XUMUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHass peakiusi Ha HOHBI aMMOHHUS.
A3oTHas kuciorta, e€ moyiyueHue, ¢pu3MuecKkrue W XMMHUYECKHe CBOicTBa (0Olue Kak
Ipe/ICTaBUTENs Kiacca KUCIOT U crneuuduueckue). Mcnonp3oBaHue HUTPATOB U coJied
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yAOOpeHH. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolel cpeibl COEMHEHUAMH a30Ta (KUCJIOTHBIE JOKIM, 3arps3HEHHE BO3/1yXa,
nouBsl U BogoémoB). dDocdop, amnorponHsie Moaudukanuu dochopa, dusnyeckue u
xummuaeckue cpoiictBa. Oxcupn docdopa (V) u docdopHas kuciora, GuandecKkue u
XUMHUYECKUE CBOMCTBa, mosyueHue. Mcmomp3oBanume ¢QochaTtoB B KayecTBe
MUHEPAIbHBIX YA00pEHUM.



O61uas xapakrepuctuka 31neMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTEMEHW  OKHUCIEHHS.  YTIEepoJ, aJUIOTPONHbIE  MOIU(UKAIINH,
pacnpocTpaHeHue B Mpupoje, (U3MUECKHMe M XUMUYECKHE CBOMCTBA. AjacopOums.
Kpyrosopor yrinepona B mpupoae. Okcubl yriepoja, Ux (U3UYECKHEe U XUMUYECKHE
CBOICTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI, [TOJIy4YEHHE U IPUMEHEHHE. DKOJOTUYECKUE
npoOsieMbl, cBsi3aHHble ¢ okcuaoM yriaepoaa (IV), rumores3a rinobanbHOrO MOTEMJICHUS
KJIMMaTa, MapHUKOBBIA 3PdeKT. YroiapHas KHCIOTa U €€ coilu, HX (U3NYECKHe U
XMMHUYECKUE CBOWCTBA, MOTYYeHHE U TpuMeHeHne. KauecTBeHHas peakiys Ha kKapOoHaT-
uonbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEITBCKOM
XO35UCTBE.

[lepBonauanbHble TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHHSIX
yraepoga (MeTaH, 3TaH, 3TWIEH, AUETWIEH, 3TaHOJ, TJIMLEPUH, YKCyCHas KHUCIIOTA).
[TpupoaHble UCTOYHUKH YTIEBOAOPOJOB (Yrojb, MPUPOJIHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKU
BOXHBIX BEIECTBAX: >KMpaX, Oelikax, yrieBoJaX — M HMX POJU B JKU3HM UEIOBEKA.
MartepuanbHOe eIMHCTBO OPraHMYECKUX U HEOPTraHUUECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckne U XMMHYECKHE CBOMCTBA, MOJTYYEHUE U MPUMEHEHHE.
Coenunennsi kpemHus B npupojne. OOume npeacrasienus o6 okcuae kpemuus (IV) u
KpeMHHUEBON kucinote. CHIMKAThl, WX MCIIOJIb30BaHUE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxnelimme cTpouTeNlbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eroH. [IpoGrembl 6€30MacHOTO MCMONB30BAHUS CTPOUTEIBHBIX MAaTepUalOB B
MOBCEIHEBHOW KU3HHU.

Xumuueckui IKCnepumMenm:

U3y4yeHue oO0pa3l0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJIIHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX pPEaKUMi Ha XJIOPUI-MOHBI M HAONIOJCHHUE MPU3HAKOB HMX
MPOTEKaHHUS, OMbIThI, OTpakarolue (HPU3MUYEeCKue U XUMHUUYECKHE CBOMCTBA rajOreHOB U
UX COCAMHEHMH (BO3MOXHO HCIIOJNIb30BAaHUE BHUIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpasniaMu  XJIOpUJOB (TajoOreHUJ0B), O3HAKOMIJIGHHE C oO0pa3lamMu cepbl U €€
COEIMHEHUsIMU (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEpPHANIOB), HAOMIOJACHHE Mpoliecca
oOyranuBaHus caxapa HoJl J€HCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHCIIOThI, U3yUEHUE
XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, MPOBEACHHWE Ka4eCTBEHHOM
peakuuu Ha cyiab(paT-uOH M HaOIIOJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHUE C
bu3MYecKUMH  CBOMCTBaMHM a3zoTa, (Qochopa U HUX COeTUMHEHHH (BO3MOXKHO
UCTIOJb30BAHNE BHIEOMATEPHATIOB), OOpasliaMu a30THBIX U (PochOpHBIX ymOOpeHHI,
noJjiyueHue, cobupaHue, paclo3HaBaHHE M M3y4YEHHE CBOWCTB aMMHaKa, IMpPOBEJICHUE
KaueCTBEHHBIX peakKlMil Ha MOH aMMOHHUS U (ocdaT-uOH U U3Y4YeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHLCHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), U3YYEHHE MOJIENEN KPUCTANIMYECKUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TPOLECCOM aacopOuu
pacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,
NOJy4YeHHe, COOMpaHue, paclo3HaBaHHE W M3YYCHHE CBOWCTB YIJIEKHUCIOrO Tasa,
IPOBEJICHNE KAuyeCTBEHHBIX pEaKIUui Ha KapOOHAaT W CUJIMKAaT-UOHBI M H3YyUEHHUE
NPU3HAKOB WX  MPOTEKaHUS, O3HAKOMJICHME C  MNPOAYKUMEH  CHJIMKaTHOU
IPOMBIIIJIEHHOCTH, PELIEHUE >3KCIEPUMEHTANBHBIX 3aJad 1o TeMe «Baxueimune
HEMETAJIJIBl U UX COEUHEHUNY.

MeTtanibl 1 UX COeIHHECHUS

OOmast xapakTepuCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHMM HX
nonoxeHus B Ilepuoanueckor cucreme xumuueckux siemeHToB [[. . MeHnneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. Meramnyeckas CBSI3b M MeTaNIM4yecKas



KpUCTAJUITMYECKass pemeTka. OJEKTPOXMUMUYECKUM pSAJ  HANpsDKEHUH  METaJIOoB.
duznyeckrue U XMMHUYECKHe CBoCcTBa MeTaluioB. O0IIKe crnocoObl MOMyuyeHUs METaJIoB.
[ToHsiTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTamp, 4yTryH, JIOPaTIOMUHUNA, OpOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounble MeTamnbl: noJiokeHue B lleproanueckor cucreMe XHUMHUYECKUX
anemenToB JI. M. MeHnneneeBa, CTpOEHME HX aTOMOB, HAXOXICHUE B NPUPOIE.
dusnyeckne W XUMHUYECKUE CBOICTBa (Ha mpumepe HaTpusd M Kanus). OKcuasl U
TUAPOKCHUIBI HATPHS U Kauusl. [I[puMeHeHne IEeIOYHbIX METAJJIOB U KX COCITMHEHUN.

[[lenoyHO3eMeNbHBIE METAJIIIBI MArHUWA U KaJbLMK: monoxeHue B Ilepuogunueckoit
CHUCTEME XUMUUYECKHUX 31eMeHTOB [l. . MenneneeBa, cTpoeHHE UX aTOMOB, HAX0XKICHUE
B npupoae. Pu3nyeckue M XHUMHUYECKUE CBOWCTBA MarHus M Kaublusd. Baxnenmwne
COCIIMHEHUsI Kalbluig (OKCUI, TUAPOKCHH, coyid). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHHUS.

AmomuHuii: nonoxxenue B [lepuoanueckoil cucteMe xuMuueckux 3neMentos [, 1.
MenpeneeBa, CTpOEHHE aToOMa, HaxOoXJAeHUE B mpupone. PrU3MyecKkue U XUMHYECKUE
CBOMCTBaA aMOMUHUA. AMGPOTEPHBIE CBOMCTBA OKCUIA U THAPOKCH 1A aTFOMUHUS.

Kenezo: nosoxenne B Ilepuognueckoil cucteMe XUMUYECKUX 3ieMeHToB J[. .
MeHieneeBa, CTpOCHHE aTOMa, HAaXOXJEeHHE B npupojae. Pusnueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xenesa (II) u xenesza (I1I), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJlJIOB M CIUIABOB, UX (PM3NYECKUMU CBOWCTBAMU,
U3y4eHUE  Pe3ylbTaTOB  KOPPO3MM  METauioB  (BO3MOXHO  HCIOJB30BaHUE
BUJIEOMATEPHUAJIOB), 0COOCHHOCTEN B3aMMOICUCTBUS OKCHUJIa KAJIBIUS U HATPHUS C BOJAOU
(BO3MOKHO HMCIOJB30BAHHUE BHIEOMATEPUATIOB), UCCIEAOBAHUE CBOWCTB KECTKOM BOJBI,
npolecca ropeHus jkelie3a B KUCIopoie (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMI HA HOHBI: MAarHusl, Kb, aTFOMUHUS,
nuHka, kene3a (II) m xenesa (IIl), menu (II), HaOmomeHWE W OMHCAHWE MPOIIECCOB
OKpAIllMBaHUS TUIAMEHM MOHAMM HATpUA, KAl W Kaublus (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCJEIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA AITIOMUHUS U
TUAPOKCHIA LIMHKA, PEIICHUWE OHKCIEPUMEHTAIBHBIX 3adad 1o TeMe «Baxnenmmue
METaJUIbl U UX COCTUHEHUS».

XuMHS 4 OKPY:KaIIas cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAHME BEIIECTB M XHMHUUYECKMX peakiuii B ObiTy. [lepBas momours npu
XUMUYECKHUX 0KOTax U OTPABIICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpYyKawlled cpenapl (mpeaeibHas JOMycTUMAas
KOHLIeHTpauus Bemects, naigee — I[IJIK). Poap xumMum B pelieHHH 3KOJIOTHYECKUX
npoOeM.

Xumuueckuit IKcnepumenm:

u3ydeHne oOpasloB MaTepuajoB (CTEKIO, CIUIABbl METAIJIOB, MOJIMMEPHBIC
MaTepUaIbI).

Meoscnpeomemmnuie cea3u

Peanuzanusa MexnpenMEeTHBIX CBs3ed NOpu M3yYeHUHM XUMUU B 9 Kkiacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA, TaK
U TOHSTUM, SIBJISIIOIIMXCS CHUCTEMHBIMU [UJI1 OTACJIbHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OO01mue ecTecTBeHHO-HAYUYHBIE MMOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaJgu3, CHUHTE3, KIacCU(pUKAIKsi, TEePUOJAUYHOCTb, HAOIIOICHHE, OSKCIIEPUMEHT,



MOJICTTUPOBAHNE, W3MEPEHHE, MOJIENb, SBICHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJOTHUS,
MaTepHUaIbI.

dwusuka: marepus, aToMm, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHI, H30TOIIHI,
pPaIMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYCCKUU 3apsij], MPOBOJHUKH, MOIYIPOBOTHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TE€IO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCTb, KPUCTANIMYCCKAs PpEMIETKA, CIUIaBbl, (QU3NYCCKUC
BEJIMYMHBI, €IUHUIBI HM3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Connue.

buonorus: ¢dortocuHTe3, nbIXaHuWe, OWocdepa, DKOCHUCTEMa, MHHEpAIbHBIC
yJIOOPEHUS, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, ITUTATEIbLHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE IOPOJBI, TOJE3HBIC
UCKOTIaeMbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JJUUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3yJAbTATHl OCBOCHHSI MIPOTPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
JOCTUTAIOTCA B XOJ¢ OOy4YeHHUs XHWMHH B €IWHCTBE Yy4eOHOH W BOCIHTATEIIBHOU
JIEATEIIbHOCTA B COOTBETCTBUU C TPAJAUIITMOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMH 1IEHHOCTSAMH, IPUHSATHIMHU B OOIIIECTBE MPaBHUIAMH U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIA3AIUN
00yJaromuxcs.

JImyHocTHEBIE pe3ybTaThl OTpaXKarT TOTOBHOCTD oOydJaromuxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX I[EHHOCTHBIX OPUEHTAIMA W PacHIMpPEHHE
OIIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mnaTpUOTHYECKOr0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M
Hay4YHOMY HACJIEINIO, TOHUMAHUS 3HAYCHUSI XUMUYECKOM HAYKH B )KM3HU COBPEMEHHOIO
oOmiecTBa, CIMOCOOHOCTH BJIQJACTh JIOCTOBEpHOW HWHGMOpMAIMe O TEepPeaoBBIX
JOCTHXKEHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpaA U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHUS:

MPEJICTABJICHUS O COMAIBHBIX HOpMaXxX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B  OOILECTBEHHO  IOJE3HOM,
y4eOHOMCCIIeIOBATEILCKOM, TBOPUECKON M IPYyTrUX BUAAX ACATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HoM COBMECTHOM JIeATEIILHOCTH npu BBITIOJTHEHU U y4eOHBIX,
MO3HABATEIBHBIX 337124, BHIMOJHEHUN XUMUYECKUX IKCTIEPUMEHTOB, CO3/IaHUN y4eOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHMIO M B3aMMOINOMOINM B Mpolecce STOH
y4eOHON NeATEeNbHOCTH, TOTOBHOCTU OIIEHHUBATh CBOE TMOBEICHHUE M TMOCTYIKH CBOHMX
TOBAapUIIEl C TMO3UIMM HPABCTBEHHBIX W NIPABOBBIX HOPM C Y4E€TOM OCO3HAHUS
IIOCJIEACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHUECKUE TMPEJCTABICHUS O BEHIECTBE M XHUMHUYECKOW peakiluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTaBJISIONINE OCHOBY
JUIS. TIOHMMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHpa, TPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOTHON CpeioH, O
PO XMMHUHU B TTIO3HAHWU STUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA TTOJIy4Y€HUE HOBBIX 3HAHUH 110 XUMHH,
HEO0OXOAUMBIE JIJIsi OOBSICHEHUSI HAOIIOJaEMBIX MPOIIECCOB U SIBJICHUM, TTO3HABATEIILHOM,



UHPOPMAIIMOHHON M YUTATEIBCKOW KYJIbTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIHLHOU
paboThl ¢ y4eOHBIMHM TEKCTAMHU, CIIPABOYHON JINTEPATYpPOH, TOCTYIHBIMU TEXHUUYECKUMHU
cpeacTBaMM MH(GOPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOy4YeHHI0 U TO3HAaHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U
CrocoOHOCTh K caMOOOpPa30BaHUIO, MMPOEKTHON M HCCIENOBATEIbCKON AEATEIHHOCTH, K
OCO3HAHHOMY BBIOOPY HAMpPaBJIEHHOCTH U YPOBHS 00YYEeHUs B JalibHEUIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTU KHW3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3/10pOBbIH 00pa3 >KM3HU, OCO3HAHUE TOCIEACTBUI U HEMPUATHE BPEIHBIX
npuBblYeK  (yMOTpeOJieHUs  ajJKOToJsl, HApKOTHUKOB, KYpeHHs), HEOO0XOAMMOCTU
coOumo/ieHusl MpaBmwil OE30MaCHOCTH MPH OOpallleHMH C XUMHYECKUMHU BEIECTBAMH B
OBITY U peallbHOM KU3HU;

5) TpyaoBoro BocnuTaHUA:

UHTEpEC K NPAKTUYECKOMY H3Y4YeHHIO MpodeccHil u Tpylaa pa3iIuyHOro poja,
YBaXEHHE K TPYLy M pe3yJbTaTaM TPYIOBOM JAEATEIBbHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHS] MPEIMETHBIX 3HAHWM MO XUMHUHU, OCO3HAHHBINM BHIOOP HMHAMBHIYyaJIbHON
TPACKTOPUU TPOAOKEHHS] O00pa3oBaHHsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEW, YCHEIIHON
npoeCCHOHAIBHON JAESITEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
aJanTUpPOBaThCs B IpOo(deccuoHaNbHOMN Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHUSA

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHHE K MPUPOJAE KaK MCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHUE LIEHHOCTH 3J0pPOBOr0 M OE30MaCHOI0
oOpa3za U3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NCUXUYECKOMY 3JI0POBbIO, OCO3HaHHE LIEHHOCTH COOJIOJCHMsI MpaBuUi OE30M1acHOro
HOBEJICHUS TpU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYalLIUsX, YIPOXKAIOIIUX 3/10POBBIO U
JKU3HU JIIOACH;

CHOCOOHOCTH TNPUMEHSTh 3HAHUA, [OJIy4aeMble NPU HU3YYEHUH XUMHHM, IS
pelieHusl 3a7ady, CBS3aHHBIX C OKPYXKAalOLIeW MNPUPOIHON cpenoil, Ui TMOBBIIICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHMS [NIOOATIBHOTO XapakTepa 3KOJIOTMYECKHX
npoOsieM W MyTed MX peleHUs MOCPEACTBOM METOJ0B XHUMHUHU, 3KOJOTUYECKOTO
MBILUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABaTEJIbHOW, KOMMYHUKATUBHOM U
COLIMAIbHOM NMPaKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeiMeTHBIX  pPE3yJibTaTOB  BBIAEISAIOT — 3HAUMMBbIE IS
(opMHpOBaHUST MHUPOBO33pPEHMsI OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpUs, NPHUHIIMII,
TUroTe3a, (hakT, cuctemMa, mpoIecc, IKCIEPUMEHT U IPYToe.), KOTOPbIe NCIOIB3YIOTCS B
€CTECTBEHHO-HAaYYHbIX YYEOHBIX NMpEAMETaX W MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ITHX
npeaMeToB (OpMUPOBATh MPEACTABICHUE O LEJIOCTHOW HaydHOM KapTUHE MHpa, U
YHHUBEpCAJIbHbIE ~ ydyeOHble  JeicTBUS  (IIO3HABAaTEIbHbIE,  KOMMYHHMKAaTHUBHBIE,
perynsTUBHBIE),  KOTOpble  OOecrmeyuBalOT  (OPMHpPOBAaHME  TOTOBHOCTH K
CaMOCTOATEIbHOMY IUTAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOM! €ATEIbHOCTH.

Ilo3naBare/ibHBIE YHMBeEPCATbHbIC YYeOHbIe NelCTBUSA

ba3oBrbie JJornuyeckue aeicTBuA:

YMEHMS UCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUIEHHS NP OCBOECHHUU 3HAHMM:
pacKpbIBaThb CMBICT XWUMUYECKUX TMOHATUN (BBIIEIATh HMX XapaKTepHble MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH IOHSATHSMH), HCIOJIb30BaTh IOHATUS IS
OOBSICHEHHS OTHENbHBIX (DAKTOB M SIBICHUH, BBIOMPATh OCHOBAHUS M KPUTEPUU IS
KJacCUpUKAMM XUMUYECKUX BEIIECTB M XHWMHUYECKHUX peaKIuil, YCTaHaBIMBATh



IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YYEHHUs, CTPOUTH JIOTUYECKUE
paccyknaeHusi (MHAYKTHBHbIC, JCAYKTUBHbIC, IO AaHAJIOTMM), JeJNaTh BBIBOABI U
3aKJIIOYECHNS;

YMEHUE NPUMEHATh B IMpPOLECCE I[O3HAHWA MOHATUA (NPEAMETHBIE U
METalpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIIONb3YEMBbIE B XHMHH,
npeoOpa3oBbIBATh IIUPOKO MPHUMEHSEMble B XUMHUU MOJIETbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XUMU4eckasi (hopMyJia U ypaBHEHHUE XUMHUYECKOM
peaKkuyu — MpH pelIeHUuH y4eOHO-NO3HABATENbHBIX 3a/1ady, ¢ YYETOM 3TUX MOJEIBHBIX
NPE/ICTaBJICHUI BBIABIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMBbIX
O0OBEKTOB — XUMHUYECKHMX BEIIECTB W XHMMHMUYECKHX pEaKIUil, BBIABIATH 0OIIME
3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHBIE CBSI3M W MPOTHBOPEYMS B H3Y4aeMBbIX
IpoLeccax U sSBJICHUSX.

Bba3oBble ucciieqoBarebCKue AeHCTBUA:

YMEHHUE HCIIONb30BaTh IIOCTABJIEHHBIE BOIPOCH B KAayecTBE MHCTPYMEHTa
NO3HAHUA, a TaK)Ke B KAaueCTBE OCHOBBI JJIs1 (DOPMHUPOBAHMS TUIIOTE3BI MO INPOBEPKE
NPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJIEHUN;

OpUOOpeTeHrne OmNbITa MO I[UIAHUPOBAHUIO, OpraHu3alld W IPOBEJEHUIO
YUEHHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a X0A0M IPOIecca, CAMOCTOSITEILHO
IPOTHO3UPOBATH €r0 PE3yNbTat, (GOPMYIUPOBATH 0OOOIICHHS M BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEIEHHOTO OIBITA, UCCIEI0BAaHUSA, COCTABIIATH OTUET O MPOAETaHHON padoTe.

PabGora ¢ undgopmanueii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHbIX
BUJOB M (OpM MpeacTaBiCHMs], MOIYYaeMyH0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-
NOMyJIsIpHAs JIUTEparypa XMMHUYECKOIO COJEpXkaHHs, CIpPaBOYHBbIE MOCOOUS, PECYpChl
WNHTepHera), KPUTUYECKH  OLEHHMBaTh  IPOTHUBOPEUYMBYHD U  HEIOCTOBEPHYIO
uHpopMaIuo;

YMEHHE NPUMEHATH pa3IU4HblE METOJbl M 3alpochl IpU IOUCKE U O0TOOpE
UH(GOPMAILIUUA U COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JJIs BBIMOJIHEHHS y4eOHBIX U
MO3HABATENIbHBIX 3a/au OMNpeAeNEHHOr0 THIa, NPUOOpEeTEHHE OmbiTa B 00JIaCTH
UCTIONB30BAaHUA  HMH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBIIAJICHHE
KYJbTYPOW aKTUBHOT'O MCIIOIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BbIOMpATh ONTHUMAJIbHYIO (GOpPMYy MpEACTaBICHUS HHPOPMAIMU U HUIIOCTPUPOBATH
pelaeMble 3aJja4i HECJIOKHBIMU CXEMaMH, AuarpaMmmaMu, ApyruMu popmamu rpaduku
1 UX KOMOMHAITUSIMU,

yMEHHE  HCMONb30BaTh M aHaJU3UpoBaTh B  Mpolecce  y4eOHOH
UCCJIEIOBATEIbCKON  IEATENBHOCTH HMH(POPMALMIO O BIUSHUUA HPOMBIIIJICHHOCTH,
CEJIBCKOI0 X03MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIEe YYeOHbIe 1eiiCTBUA:

yYMEHHS 3aJlaBaTh BOMPOCHI (B XOJA€ AMaNora U (Wiau) AUCKYCCHM) IO CYIIECTBY
o0cyxaaeMoil TeMbl, (HOPMyIHPOBAaTh CBOU MPEIIOKEHUS OTHOCHUTEIHHO BBIMOJIHEHHUS
MPEJI0KEHHOM 3a7a4H;

YMEHUS MPECTaBIATh NOJyUYEHHbIE pe3yIbTaThl TO3HABATEIBHONU EATEIHHOCTH B
YCTHBIX M NHCbMEHHBIX TEKCTaxX; JeNlaTh MPEe3EHTALUI0 PE3YNbTaTOB BHIMOJIHEHUS
XUMHYECKOTO OKCIIEpUMEHTa (J1Ja0OpaTOPHOTO OMBITa, J1A0OPAaTOpPHOW pabOTHl IO
UCCIICZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOCKTA);

yMEHUS  y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOMU
NIO3HABATEIbHOW U HCCIEI0BATENbCKON NE€ATEIbHOCTH IPU PELIEHUU BO3HUKAIOIIMX
npo0OyieM Ha OCHOBE ydéra OOIIMX MHTEPECOB M COTVIACOBAHUS MO3UIMH (00CYXKIeHus,



OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbD», KOOPJAMHAIUS COBMECTHBIX JI€HCTBHIA,

oTpe/iesIeHne KPUTEPHUEB MO OIICHKE KaueCTBa BHIMIOJHEHHOW pabOThl U JPYTHE).

PerynsiTuBHbIC YHUBepcaJbHbIe YUeOHbIE 1eiiCTBHUSA:

YMEHHE CaMOCTOSITEJIBHO OINpEAENATh ILENIU JEATEIbHOCTH, IUIAHWPOBATh,
OCYLIECTBJISATh, KOHTPOJMPOBaTh U MPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOKO
NeATeTbHOCTh, BBIOMpaTh Haubosee 3P(HEKTUBHBIC CIMOCOOBI pEIICHUS Y4YEOHBIX H
NO3HABaTENbHBIX  33Ja4, CAMOCTOSITEIBHO  COCTaBIATH WJIH  KOPPEKTHPOBATh
IIPEJIOKEHHBIN AITOPUTM JEHCTBUM MPH BBINOJHEHUM 3aJaHUN C YYETOM IOJIY4YCHUS
HOBBIX 3HAaHUM 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKUUAX, OILEHUBATH
COOTBETCTBHE NOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHOW II€M, YMEHHUE HCIIONb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3a/1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJibTaTOB MO OCBOEHUIO 00S3aTEILHOTO COJIEP KAHMS,
YCTaHOBJIEHHOTO JTaHHOW (henepanbHON paboueil mporpamMMol, BBIAENSIOT: OCBOCHHBIE
0o0y4JarIMUMHCS HAYYHbIE 3HAHUS, YMEHUS M CIOCOOBI ACUCTBUH, crienuduyeckue s
npeIMeTHOM 00nacTu « XUMUS», BUJIbI 1€ATEIbHOCTH 0 MOJYyYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEpIIpEeTalui, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX y4E€OHBIX M HOBBIX
CUTYaLUsIX.

K konmy oOyuenus B 8 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOLIUXCSI YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUI

3JIEMEHT, TPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMeCh (OOHOpPOIHAs U
HEOJIHOPOJHAsI), BAJIEHTHOCTb, OTHOCHUTEJbHAs aTOMHas W MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas A0S XUMHUYECKOIO
JJIEMEHTa B COEIWHEHUHU, MOJISIPHBIA O00BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb,
31EKTPOOTPULIATENBHOCTb, CTEIEHb OKHUCIICHUS, XUMUYEeCcKast peakuusi,
KJacCU(pUKalMsl peakUuid: peakiuu COEIUHEHMS, PEaKIUH pa3j0KEHHUS, pPEaKIHU
3aMelleHus], peakuu 0OMEHa, FK30- U SIHAOTEPMHUUECKHE PEeaKINH, TEMI0BOU 3hPexT
peakiuu, siApo aToMa, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTallb, paguyc aToMa,
XUMHUYECKas CBSI3b, MOJSPHASI U HETOJSIPHAs KOBAJIEHTHAs CBS3b, HOHHAS CBS3b, HOH,
KaTUOH, aHWOH, PacTBOp, MaccoBasi J10Jid BELIECTBA (MPOLEHTHAs] KOHLIEHTpAlus) B
pacTBope;

® WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX TOHSITHUH U NPUMEHSTh 3TU
HOHSTHS IPU ONMCAHUM BEILIECTB U UX MPEBPAILECHUN;

® UCHOJB30BATh XUMHUYECKYI0 CHMBOJHUKY [JIsI COCTaBIeHUS (OpPMyN BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKIUN;

® ONpeleNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb
OKHUCJICHHSI 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJIEKHOCTh BEIIECTB K
OnpeneEHHOMY KIAcCy COEOUHEHHMH 1o (opMmynaM, BUI XUMHUYECKOH CBS3U
(KOBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbich Ilepuonnueckoro 3akona /[. Y. MenaeneeBa: 1eMOHCTPUPOBATh
NOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nosioxkeHuss B llepuonnueckoil cucreMe, 3aKOHOB COXPAHEHMsI MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOTraapo;

® ONUCHIBaTh M XapakTepu3oBaTh TabmuuyHyro ¢opmy Ileproguueckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3juyarh MOHATUSA «rJlaBHas noiarpynna (A-rpymnma)» u
«mobounas moxarpymmna (b-rpymnma)», mameie ¥ 0OJdbIIME TMEPHOIBI, COOTHOCHUTH
0003HayYeHMs1, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas cucreMa XUMMUYECKUX



anemeHTOB /. 1. MenneneeBa» ¢ 4MCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHsI aTOMOB
XUMHYECKUX DJEMEHTOB (COCTaB U 3apsija sjapa, oOllee 4YHUCIO DSJIEKTPOHOB H
pacnpejiesieHle UX 10 JIEKTPOHHBIM CIIOSIM);
KJIaccu(pUIMpoBaTh XUMUYECKHE SJI€MEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKIE
peakuuu (IO YUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
dbdexry);
XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, IOATBEpPXKJAasi OINMCAaHUE TNPUMEpPAMU  MOJEKYJSIPHBIX  YpaBHEHMM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOT'O COCTAaBa,
BO3MO’KHOCTHU IIPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B pa3IUYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJTIF0 XUMHYECKOT0 3JIeMEeHTa 1o (hopMyJie COEMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA
B PacTBOpE, MPOBOJIUThH PACUEThI 10 YPABHEHUIO XUMUYECKOM peakiny;
IPUMEHITh OCHOBHBIE ONEPAllMM MBICIUTEIbHONW NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHeHHUE, 00001IeHIe, CUCTEMAaTU3alUI0, KIaCCU(UKALIUIO, BBIABIEHUE TPUUYNHHO-
CJIEICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOWCTB BELIECTB M XMMHUUYECKUX PEaKLUM,
€CTECTBEHHO-HAay4YHblE  METOJAbl  IO3HAaHHUS —  HaOJIOJeHue, HU3MEpEHHue,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peabHbIN U MBICIEHHBIN);
clieloBaTh MpaBUJiaM TIOJB30BAaHUA XHMHUYECKOW TIOCYAOW U JabopaTOpHBIM
o0opyZ0oBaHMEM, a TaKKe IMpaBUjaM OOpAIlleHUsS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSIMHU 1O BBIITOJIHEHHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB M0 MOJYYEHUIO
U coOMpaHui0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C  ONPENEIEHHOW MAacCOBOM  [IOJIEM  pAaCTBOPEHHOIO  BEUIECTBA,
IUIAHUPOBaTh W TMPOBOAMTH XHMHMUYECKHE HKCIEPUMEHTBHI [0 PpPacClO3HABAHUIO
pPacTBOPOB ILIENOYEH U KUCIOT C MOMOLIBI0 MHAMKATOPOB (JaKkMyc, (heHondTaneunH,
METHJIOPAHXK U APYTHE).

K koHny oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yiabTaThl HAa 0Aa30BOM YPOBHE

JOJDKHBI OTpaXaTh c(hOPMUPOBAHHOCT y 00YJAIOMIUXCS YMEHUM:

PacCKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHN: XUMUYECKUUA SJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTUOH, AaHHUOH, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKas peaKUus,
XUMHUYECKasi CBSI3b, TEIUIOBOM 3(PQEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, pacTBOp,
3JIEKTPOJIATHI, HEANEKTPOIUTHI, SJEKTPOJIUTHYECKAS TUCCOLUALINS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMMHYECKOe paBHOBecHEe, OOpaTUMble U HEOOpaTUMbIE
peakuuu, OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHCIIUTEb,
BOCCTAHOBHUTEIb, OKHCJIICHHE W BOCCTAaHOBJICHHE, aIOTPONusi, aMQpOTEPHOCTD,
XUMUYECKass CBsA3b (KOBaJi€eHTHAs, HWOHHAs, MeETaJUIMYecKas), KpUCTaIn4yecKas
peléTKa, KOppo3usi METAIOB, CIUJIaBbl, CKOPOCTh XMMUUYECKOW PEaKIUH, NPEaAeTbHO
nonyctumas konnentpauus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHSATHU W MPUMEHATH 3TH
MOHATHS MIPU ONMCAHUU BEIIECTB U UX MPEBPALICHHUI;

UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJHUKY [JIi COCTaBlieHHs (OpMyJl BEIIECTB HU
YpPaBHEHUN XUMHYECKUX PEAKLIHM;

ONPEAEHATh BAJIEHTHOCTh M CTEIEHb OKUCICHHUS XHMHYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PAa3JIMYHOTO COCTaBa, NPUHAIJICKHOCTHh BEUIECTB K OINPEACIEHHOMY
KJIACCy COeIMHEHUM 1o (popMynam, BUJI XUMHUYECKON CBSI3M (KOBAaJICHTHAs, HOHHAs,
METaJUIMYECKas) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l MOHA II0 XUMHUYECKOU



dopmyre, xapakTep cpeabl B BOJHBIX PACTBOPAaX HEOPTraHMUYECKUX COCAWHEHUH, THUI
KPUCTAUNINYECKON PEIIETKN KOHKPETHOIO BEIECTBA;

packpbiBaTh cMmbici [lepuonnueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTpUPOBATH
ero MOHMMaHHE: OMUCHIBATh U XapaKTepU30BaTh TabIn4HyIo Gopmy Ileprnoanueckoit
CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB: DPa3nyaTh IMOHATHS «TJIaBHasg moarpynmna (A-
rpynna)» u «mobouyHas mnoarpymnmna (b-rpynma)», manble u Oonbllde MNEPUOBI,
COOTHOCUTH O00O3HAa4YEHUs, KOTOpble MMEIOTCS B MEPUOJWYECKON Tabmuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS] aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sApa, o0lIee YUCIIOo AMEKTPOHOB U pacipeiesieHUue X MO 3JIEKTPOHHBIM CIIOSIM),
O0BSACHATHh 0OIME 3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB JJIEMEHTOB U UX
COEMHEHUI B MpeJieax MajiblX NEPUOIOB U TIaBHBIX MOJATPYII C yYETOM CTPOCHUS
UX aTOMOB;

KJacCU(UIMPOBATh XUMUYECKUE AIIEMEHTbI, HEOPTaHUYECKUE BEILIECTBA, XUMHUUECKHE
peakuuu (IO YUCIY W COCTaBY YYAacCTBYIOIIMX B PEaKUUU BEUIECTB, MO TEIJIOBOMY
3 peKTy, 10 N3MEHEHUIO CTETIEHEH OKUCICHUSI XUMHUECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) oOIIMEe M crenupuueckue XUMHYECKHEe CBOMCTBA
IPOCTBIX U CJIOXHBIX BEUIECTB, MOATBEPKIasl OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIN;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTUYECKON AUCCOIMALINN KUCIIOT, LIeJI0UeH U CoJIeH,
NOJIHBIE U COKpALIEHHbIE YPaBHEHUS peakuil HOHHOTO OOMEHa, ypaBHEHUS PEeaKILIU,
NOJTBEPKAAIOIINX CYIIECTBOBAHME T'€HETHUYECKOM CBSI3M MEXAY BEIIEeCTBAMU
Pa3IMYHbBIX KJIACCOB;

pacKkpbIBaTh CYLIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OaaHca 3TUX peakluii;

IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOYKHOCTH
IPOTEKAaHNU XUMUYECKUX MPEBPAIIECHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOI'0 3JIeMEHTa 1o (hopMyJie COEJMHEHUS, MAaCCOBYIO JI0JIIO BEIIECTBA
B PacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peaKlny;

coOmoaTh TpaBujia TOJNB30BAHMUA XUMHUYECKOM TMOCymoi u  J1ab0paTOpHBIM
o0Opy/lOBaHMEM, a TaKXKe IMpaBwia OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIMSIMU 10 BBIITOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYyYEHUIO
¥ COOMpaHMIO ra3000pa3HBIX BEIMIECTB (AMMHUAKa M YTJIEKUCIIOTO Ta3a);

IPOBOAUTH PEAKLIUU, TOATBEPKAAIOLINE KAaUECTBEHHBIN COCTaB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHA-, OpoMua-, MoauAa-, kapobonar-, gocdar-,
CWJIMKaT-, CyJb(dar-, THAPOKCUA-UOHBI, KaTUOHBl AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpPaX HEOPraHMYECKUX BEILECTB;
IPUMEHSATh OCHOBHBIE OINEPALMU MBICTUTEIBHON JEATEIbHOCTH — aHAJN3 U CHUHTES,
CpaBHEHHE, O0000IlIeHHe, CUCTEMATH3alMI0, BBISBIECHUE MNPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI U3YYEHHs] CBOMCTB BELIECTB U XMMMUYECKMX PEaKLUH, €CTECTBEHHO-
Hay4YHBIE METOJAbl TO3HaHUS — HaOIIOAeHHE, W3MEPEHUE, MOJEIHPOBAHUE,
SKCHEPUMEHT (pEabHbIA U MBICTICHHBII).



TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC

Ne

HaumMmeHnoBaHue pa3aejoB U TEM

KoandecTBOo 4acosB

DJleKTpoHHbIe (U poBbIe)

n/n NpPOrpamMmbI Bcero | Konrpoubn IpakTnyeckn 06pazoBaTEbHbIE PECYPCDI
ble padoThI e padoThl
Paznen 1. [lepBoHayajibHble XUMHYECKHE TIOHSITHS
XuMusa — BakHast 001aCTh
1.1 €CTECTBO3HAHUSA U MPAKTUYECKON 5 2 536?7/%2;1&25/7 4183 7c
JNESITEILHOCTH YEJIOBEKA — *
1.2 BemectBa u xuMuueckue peakimu 15 1 Eggg?/ﬁeezziorﬁﬂ f41837¢
Hroro no pazneny 20
Paznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHMyeCcKnx BellecTB
71 Boznyx. Kucnopoa. [lonsitue 06 6 bubnunoreka LIOK
) OKCHIax https://m.edsoo.ru/7f41837¢
2.2 Bonopoa. ITonsiTre o KucioTax u consix 8 1 Eggg?/ﬁeeziiorﬁﬁ 4183 7c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
) OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 1 1 1 bubnuoteka [IOK
) COEeIUHEHUI https://m.edsoo.ru/71f41837¢
Htoro no pazneny 30

Paznen 3. Illepuoauyuecknii 3axon u [lepuoanueckas cucrema xumnyeckux 3j1eMmeHToB /. U. MenneneeBa. CTpoenne

aTOMOB.

Xumnueckas cBsizb. OKHMCJIUTEIbHO-BOCCTAHOBUT

€JIbHbIC PCaKIINHU

[Tepuoguuecknit 3aKOH U
31 [lepuoguueckas cucrema XUMUYECKHUX 7 bu6anoreka [JOK
’ anemenToB JI. 1. Menneneena. https://m.edsoo.ru/7f41837¢c
CtpoeHue aToma
3.2 Xumuueckas cBsa3b. OKUCIUTETHHO- 8 1 bub6muoreka [JOK



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

BOCCTAHOBUTCIIbHBIC PCAKITUU

https://m.edsoo.ru/7f41837¢

Nroro no pazaen 15 bubmorexa [IOK
pasiciy https://m.edsoo.ru/7t41837¢
PesepBHOE BpeMmst 3 bubmorexa [IOK
P p https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
IMTPOT'PAMME
9 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM KosinvyecTBo 4acoB JeKTPOHHBbIE (U(pPOBHIE)
n/n NporpaMmal Bcero KOHTpOﬂbH HpaKTI/l‘leCKI/l Oﬁpa30BaTeJ'l]>H]>Ie pecypchl
ble padoThI e padoThl
Paznes 1. BermecTBO M XUuMHUYeCKHe peaKkIuu
11 [ToBTOpeHue u yriayOaeHue 3HaHUH 5 1 bubnuoteka [IOK
) OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
) XUMHUYECKUX PeaKuii https://m.edsoo.ru/7t41a636
13 DIEKTPOIUTUYECKAS] TUCCOLIHAITHSI. 2 1 1 bubmnorexa IJOK
) XVWMHUYECKHE PEAKITUU B PACTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUSI
71 OO0m1as XxapakTepUCTUKA XUMHYECKUX 4 1 bubnuoteka [IOK
' anemeHToB VIIA-rpynmel. [anorenst https://m.edsoo.ru/7f41a636
by | S oo | B LOK
' PYHIIEL L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mias xapakTepUCTUKA XUMHUECKUX
2.3 anemeHToB VA-rpymmbl. A3ot, hochop 7 1 bubmorexa [IOK

N UX COCIUHCHUA

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



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

O6HIa§I XAPAKTCPUCTUKA XUMHUYCCKUX

bubmnorexa IJOK

24 SMEMEHTOB IVA-rpynnsl. Yriepoa u 8 https://m.edsoo.ru/7f412636
KPEMHHU U UX COEAUHEHUS
Uroro no pazgeny 25
Pa3nen 3. MeTaJsIbI M MX CO€IMHEHUS
. but6mmoreka [IOK
31 Obmme croHCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
32 Baxueiinme MeTaisl 1 UX COSTUHECHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3jnen 4. Xumus U OKpy:Kaouias cpeia
41 BemecTBa u MaTtepuansl B )KU3HA 3 bubnunoreka LIOK
' YeJIoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMmst 3 bubmmorexa ITOK
P p https://m.edsoo.ru/7t41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
No KoanuecTBO 4acoB Aara usyyenus DJIEKTPOHHbIE
u/n Tema ypoka uugposbie
Bcero KP P 8a 86 8B oOpa3oBaTeJibHbIE
pecypchbl
02.09 02.09 02.09 bub6muoreka [JOK
[Ipeamer xumuu. Posib XumMnu B }
! YKW3HU YeJoBeka. Tena u BemiecTa ! https://m.edsoo.ru/f
: I f0d210c¢
TToHsTHE © METONAX HO3HAMMS B 06.09 06.09 06.09 but6mmoreka [IOK
2 I A 1 https://m.edsoo.ru/f
f0d227¢
HﬁaKTquCKag pabota J;Q 1 09.09 09.09 09.09 Bubmmotexa LIOK
3 «''papHiia paboTbl B JABOPATOPHH 1 1 https://m.edsoo.ru/f
npuéMbl 0OpalieHus ¢
f0d23dc
1a60paTopHBIM 000PYOBAHUEM))
13.09 13.09 13.09 bu6mumoreka [JOK
HucTele BEIIECTBA U CMECH.
4 CrocoOnI paszneneHus cMecei ! https://m.edsoo.ru/t
pasit f0d26¢ca
[TpakTrueckas padora Ne 2 16.09 16.09 16.09 bubnuoteka [IOK
5 «Paznenenue cMmeceit (Ha mpumepe 1 https://m.edsoo.ru/f
OYHMCTKH TIOBAPEHHOM COJIN)» f0d28c8
20.09 20.09 20.09 but6mmoreka [IOK
6 ATOMBI I MOJIEKYJTBI 1 https://m.edsoo.ru/f
f0d2a6¢
23.09 23.09 23.09 bubmuoreka [{OK
XUMUYECKHE AIEMEHTbI. 3HAKH
! (CMMBOJIBI) XUMHUYECKHX JIEMEHTOB ! https.//m.edsoo.ru/t
f0d2be8
27.09 27.09 27.09 but6mmoreka [IOK
8 [IpocTeie 1 cI0XKHBIE BEIIECTBA 1 https://m.edsoo.ru/f
f0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aMmerieHus, oOMeHa)

30.09 30.09 30.09 but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YIE€HUE https://m.edsoo.ru/f
f0d2d50
EZKOGIZ :BOC)T(E,)I?V[H;::SK(;ZC;;B?V[ . 04.10 04.10 04.10 Bubmiorexa LIOK
10 Hl ) PMYyITa. https://m.edsoo.ru/f
BajleHTHOCTh aTOMOB XUMHYECKUX
f0d2eae
3JIEMEHTOB
OtHOCHUTEIbHAS aTOMHAs Macca. 07.10 07.10 07.10 bubmnorexa IJOK
11 OTHOCHUTENBEHAS MOJIEKYJISIpHAS https://m.edsoo.ru/f
Macca f0d323c
M 11.10 11.10 11.10 but6mmoreka [IOK
12 anzidce?f;sgg: );II/II{I\;I}/III:I;CKOFO https://m.edsoo.ru/f
8 f0d350c
14.10 14.10 14.10 but6mmoreka [IOK
KomuuaecTBo BemecTBa. MoJib.
13 Morisipias Macca https://m.edsoo.ru/f
P £0d5230
18.10 18.10 18.10 bub6mumoreka [JOK
dusznuecKrue U XUMUYECKHE
14 SIBJICHUSI. XMMHUYECKAsl PeaKius https://m.edsoo.ru/f
' peaxtt f0d37fa
TlpHSHAKH 1 VCIOBMS IhOTCKAMILS 21.10 21.10 21.10 but6mmoreka [IOK
15 XIEMI/I‘ICCKI/IXyCaK i p https://m.edsoo.ru/f
peart f0d3al6
3AKOH COXDAHCHIS MACCEL BOLLECTE 25.10 25.10 25.10 bubmnorexa IJOK
16 X P H ' https://m.edsoo.ru/f
MMHUYECKUE YPaBHEHUS f0d3b88
Breruucnenus KkojiudecTBa, MacChl 08.11 08.11 08.11 but6mmoreka [IOK
17 BEIIECTBA M0 YPAaBHEHUSIM https://m.edsoo.ru/f
XUMHAYECKUX PEAKIIHNA f0d5708
Knaccuduxanms xumMuaeckux 11.11 11.11 11.11 bubnunoreka LIOK
18 peaxiuii (COequHEeHNS, PA3JI0KEHNS, https://m.edsoo.ru/f

f0d3{34



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
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBbIii- 15.11 15.11 15.11 bubnuoteka [JOK
19 sHIuKIoneauct. O6001eHne u https://m.edsoo.ru/f
CHCTEMAaTU3aLs 3HAHUHN f0d40c4
Kontponpsnas pabora Nel mo teme 18.11 18.11 18.11 bubnunoreka LIOK
20 «BeriecTBa 1 XuMHuecKkue https://m.edsoo.ru/f
peaKIm f0d4290
Bo3ayx — cmech razos. CocTtaB 22.11 22.11 22.11 bubanoreka [IOK
21 Bo3ayxa. Kuciopox — anemeHT u https://m.edsoo.ru/f
npocroe BemecTBo. O30H f0d448e
CbnsunquKHe u XI/IMI/I‘I(GCKI/IG 25.11 25.11 25.11 Bubmuoexa LIOK
2 | ool merepo pemm
> TOPEHIE)- £0d4614
OKCHJIaxX
CriocoObI MOTy4eHHs KUCIOpoia B 29.11 20.11 29.11 bubnuoteka [IOK
23 71a00paTOPUH U TPOMBIIIUIEHHOCTH. https://m.edsoo.ru/f
ITpuMeHeHne Kucaopoa f0d497a
T:;go;;nnza(ﬁsﬁz gI/IMI/I‘-IeCKOI/I 02.12 02.12 02.12 Bubmiorexa LIOK
24 PCAKILIH, https://m.edsoo.ru/f
TEPMOXUMHUYECKOM YpaBHEHUH,
f0d4790
9K30- ¥ SHJIOTEPMUYECKUX PEAKIIHIX
TormBo (HedTh, yroias u MeTaH). 06.12 06.12 06.12 bubnunoreka LIOK
25 3arps3HeHne BO3ayXa, CIOCOObI €To https://m.edsoo.ru/f
MIPEAOTBPAIICHHS f0d4c4da
[Tpaktrueckas padora Ne 3 mo Teme 09.12 09.12 09.12 bubnuoteka [IOK
26 «Ilonmy4yenue u cobupanue https://m.edsoo.ru/f
KHCJIOPO/1a, U3YYEHHE €r0 CBOMCTB) f0d4ae2
BOIODOI — AIEMEHT I IPOCTOS 13.12 13.12 13.12 bub6mmoreka [JOK
27 BE ﬂegﬂfo Haxoxnenune 15 IPUPOJIE https://m.edsoo.ru/t
HHeeTso. s PHpOA £0d4dd0
78 ®du3nYeCcKre U XUMUYECKHUE 16.12 16.12 16.12 bubmnorexa IIOK

CBOMCTBa BojiopoJa. [Ipumenenue

https://m.edsoo.ru/f
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BOJIOpOAA f0d4ddo
20.12 20.12 20.12 but6mmoreka [IOK
29 [ToHsITHE O KHCIIOTAaX U COJIAX https://m.edsoo.ru/f
f0d50d2
CL0cOBbL HONVICHIS BOXODONA B 23.12 23.12 23.12 bub6nunoreka LIOK
30 [ yi AOPOA https://m.edsoo.ru/f
PATOP f0d4ddo
[TpakTrueckas padora Ne 4 mo Teme 27.12 27.12 27.12 bubnuoteka [JOK
31 «Ilomy4yenue u cobupanue https://m.edsoo.ru/f
BOJIOPOJIA, H3YYEHHE €TO CBOMCTBY f0d4142
MoSDHEL 06BEM [a308. 3AKOH 30.12 30.12 30.12 bubmnorexa IJOK
32 ABorap o ' https://m.edsoo.ru/f
AP f0d542e
Brrancnenus o6béMa, KoaudecTBa 10.01 10.01 10.01 but6mmoreka [IOK
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/f
KOJIMYECTBY BELIECTBA WIIK 00BbEMY f0d55a0
Brrancnenus 00bEMOB Ta30B 110 13.01 13.01 13.01 Bubnmorexa [[OK
34 YPaBHEHHIO PEAKIIMN Ha OCHOBE https://m.edsoo.ru/f
3aKOHa 00BEMHBIX OTHOIIICHHI 045708
rasoB B
17.01 17.01 17.01 but6mmoreka [IOK
DuU3NYECKUEe U XUMHUYCCKHUE
35 . https://m.edsoo.ru/f
CBOMCTBA BOJIBI 0d587a
Coctas ocHopanmit. TloHsTHe 06 20.01 20.01 20.01 bubmnorexa IIOK
36 ' https://m.edsoo.ru/f
WHIUKaTOpax 0592
S T R P e——
37 III 5 https://m.edsoo.ru/f
pactBopsl. MaccoBast 10 f0d5b40
BEIIIECTBA B PACTBOPE -
38 ITpakTrueckas pabora Ne 5 o reme 2701 | 2701 [ 2701 bubnmuoreka LIOK
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«IIpuroToBneHue pacTBOPOB €
onpeAcIEHHON MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBAY»

https://m.edsoo.ru/f
f0d5eba

31.01 31.01 31.01 bub6mumoreka [JOK
KontponsHas pabora Ne2 mo teme )
39 K B B https://m.edsoo.ru/f
«Kucnopoza. Bogopoa. Boxa» 046342
OKenabi: cocTas, Knaccuukanus 03.02 03.02 03.02 bubanoreka [IOK
40 HOMegKﬁaT N ’ H, https://m.edsoo.ru/f
P f0d664¢
[TosnyueHne 1 XMMHUYECKHE CBOMCTBA 07.02 07.02 07.02 bubnuoreka LIOK
41 KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/f
aM(OTEepHBIX OKCHJIOB f0d664e
10.02 10.02 10.02 but6mmoreka [IOK
OcHoOBaHMsI: COCTaB,
42 KiaccuuKanws, HOMEHKIIATypa https://m.edsoo.ru/f
nus, yp f0d67ca
ToMVaCHIE 1 XHMIIECKIE CROCTEA 14.02 14.02 14.02 bub6mumoreka [JOK
43 OCHO};I’:lHI/Iﬁ https://m.edsoo.ru/f
f0d67ca
KHCIOTHI: COCTaB, KIaccH(uKaLUA 17.02 17.02 17.02 bubnuoteka [IOK
44 - ) ’ L https://m.edsoo.ru/f
HOMEHKJIaTypa f0dfec2
ToMVaCHIE 1 XHMIIECKIE CROCTEA 21.02 21.02 21.02 bu6mumoreka [JOK
45 KHCH}S{T https://m.edsoo.ru/f
fO0dfee2
Conu (cpenHue): HOMEHKIATYpa, 28.02 28.02 28.02 bub6mmoreka [JOK
46 CIOCOOBI TTOJTYYCHUS, XUMUYECKHE https://m.edsoo.ru/
CBOMCTBA 00ad9474
[TpakTrueckas padora Ne 6. 03.03 03.03 03.03 Bubnmorexa [[OK
Pemenne skcriepuMeHTaTLHBIX .
47 3aga4 o Teme «OCHOBHBIE KIIACCHI https://m.eds00.ru/
A 00ad9b7c

HCOPTaHNYCCKUX COCIMHECHUI
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['enernueckas CBSI3b MEXKIY 07.03 07.03 07.03 but6mmoreka [IOK

48 KJIaCCaMH HEOPTaHUYECKUX https://m.edsoo.ru/
COeIUHEHUI 00ad9a50
OBOGLICHIE 1 CHCTEMATH3ALILS 10.03 10.03 10.03 bubmnorexa IIOK

49 HUI I https://m.edsoo.ru/
SHAHHH 00ad9cb2
KontponsHas pabora Ne3 mo teme 14.03 14.03 14.03 bubnuoteka [IOK

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/
HEOPraHUYECKUX COCTMHEHHI" 00ad9ela
[IepBbie MONBITKH KIIACCHUPUKAIIH 17.03 17.03 17.03 bubnuoreka LIOK

51 XAMHAYECKUX 3JIeMeHTOB. [ToHsTHE O https://m.edsoo.ru/
TPYIIAxX CXOIHBIX 3JIEMEHTOB 00ad9ffa
[Tepuonuueckuii 3aK0oH 1 21.03 21.03 21.03 Bubnorexa [IOK
[Tepuoanueckas cucrema

52 https://m.edsoo.ru/
XHUMHUYECKUX 31eMeHTOB /1. 1.

00ada52¢c
Meunneneena
31.03 31.03 31.03 bub6mumoreka [JOK
53 [Tepuoapl, TpyMIIbI, TOATPYIIITHI https://m.edsoo.ru/
00ada52c
04.04 04.04 04.04 but6mmoreka [IOK
Ctpoenune atoMoB. COCTaB aTOMHBIX .

54 " https://m.edsoo.ru/
sep. M3otomsr 00ada34?
CTtpoeHue MEKTPOHHBIX 000JI0UEK 07.04 07.04 07.04 bubnuoreka [IOK

55 aToMOB 3JieMeHTOB [lepuoanueckoit https://m.edsoo.ru/
cuctemsl J[. 1. MenaeneeBa 00ada6bbc
XapakTepucTuKa XMMHUYECKOTO 11.04 11.04 11.04 Bubnorexa [IOK
2JIEMEHTA 110 €r0 MOJI0KEHUIO B

56 e . iR https://m.edsoo.ru/

puonuyeckoit cucreme /1. U. 00adas24
Meunneneena E—
57 3nauenue [lepuoanueckoro 3akoHa 14.04 14.04 14.04 bubnuoreka LIOK

JUISL pa3BUTHSI HAYKU U TIPAKTUKU. [1.

https://m.edsoo.ru/
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N. MengaeneeB — y4€HbIi, Iearor 00ada96e
Y TPaKIaHUH
PesepBHbIl ypoOK. O606£JleHI/Ie u 18.04 18.04 18.04 Bubnmorexa [[OK
CHCTEMAaTH3aIus 3HaHUH /
58 . https://m.edsoo.ru/
Bcepoccuiickas nmpoBepoyuHast
00adb33c
pabota/llpomexxyTodHast aTTeCTaIUs -
21.04 21.04 21.04 but6mmoreka [IOK
59 HNonnas xuMuueckas CBs3b https://m.edsoo.ru/
0Oadac34
IEKTHOOTDHLATEILHOCTE ATOMOR 25.04 25.04 25.04 bubmnorexa IJOK
60 POOTPHIL https://m.edsoo.ru/
XUMHYECKHUX DJIEMEHTOB
00adaab8
28.04 28.04 28.04 but6mmoreka [IOK
61 CrerneHb OKHUCIECHUS https://m.edsoo.ru/
00adae28
02.05 02.05 02.05 bub6mumoreka [JOK
OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE
62 https://m.edsoo.ru/
peaKiu 00adb076
05.05 05.05 05.05 but6mmoreka [IOK
63 OKHUCIIUTEINA U BOCCTAHOBUTEIN https://m.edsoo.ru/
00adb076
K 12.05 12.05 12.05 bubmnorexa IJOK
64 X;;izzi};zﬂcgz::mpmﬂ https://m.edsoo.ru/
00adaab9
KOBaTCHTHAS [TOMSPHAS 16.05 16.05 16.05 bubmnorexa IJOK
65 CUMIHCCKAS CBSAL p https://m.edsoo.ru/
00adaab8
KontponsHas pabora Ne4 o teme 19.05 19.05 19.05 bubnuoteka [IOK
66 «Ctpoenune atoma. XuMU4ecKast https://m.edsoo.ru/
CBSI3b» 00adb486
67 PesepBHbIil ypok. O00061IeHNE 1 23.05 | 23.05 | 23.05 bubnuoreka [IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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CHCTEMAaTHu3aIysl 3HaHUM T10 TeME

https://m.edsoo.ru/

«Ctpoenune atoma. XuMU4ecKast 00ad9cb2
CBSI3bY
PesenBHLL Vook. OGOBILEHIE 1 26.05 26.05 26.05 bubmnorexa IIOK
68 CHCTE MaTHS:pHﬂ '3HaHI/I I;IH 1 https://m.edsoo.ru/f
8 f0d61c6
OBIIEE KOJIMYECTBO HACOB I10 63 5 4
I[TPOT'PAMME
9 KJIACC
Ne KosnuecTBo yacos Alata usyenus JJIeKTPOHHBIe
w/n Tema ypoka uu@ppoBbIe
Bceero KP P 9a 9% 9g oOpasoBaTe/ibHbIE
pecypchbl
[lepuoanueckuii 3aK0H. 03.09 02.09 02.09 Bubnmorexa [OK
[Tepronnueckas cucrema .
1 1 https://m.edsoo.ru/
XUMHUYECKUX 31eMeHTOoB JI. U.
00adb59¢
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU 07.09 07.09 07.09 bubnuoteka [IOK
2 CBOMCTB XUMHYECKHX DJIEMCHTOB 1 https://m.edsoo.ru/
HEPBBIX TPEX MEPHOJIOB 00adb6b6
K naccubuKaius u HoMEHKIATYpa 10.09 09.09 09.09 Bbubnuoreka LIOK
3 HEO raHI/IqecLII(HX BCILIECTB P ! https://m.edso0.ru/
P H 00adb7e2
BILL XUMIHECKOMH CES3H H THIILL 14.09 14.09 14.09 bu6nmmoreka [IOK
4 K IfCTaJIJII/I‘IeCKI/IX CIIETOK ! https://m.edso0.ru/
p p 00adbac6
KonTtponrsHas padota Nel no teme 17.09 16.09 16.09
5 «[loBTOpEeHme n yrirydneHne 3HaHUN 1 1
OCHOBHBIX pa3ziesioB Kypca 8
KJ1acca



https://m.edsoo.ru/ff0d61c6
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21.09 21.09 21.09 bu6mmoteka [IOK
Knaccudukamnmst xumuaecknx
6 €aKIUH 10 pa3INYHBIM IIPU3HAKAM https://m.edso0.ry/
peard p P 00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUECKON 24.09 24.09 24.09 bu6mmotexa [IOK
7 peakmuu. [loHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/
TeTePOTeHHBIX PEAKITUIX 00adbe9a
[ToHATHE O XUMHYECKOM 28.09 28.09 28.09
paBHOBecHH. DaKTOPBI, BIUSIOINAE bubnuorexka LIOK
8 HA CKOPOCTh XUMHUYECKON PEAKITUH U https://m.edsoo.ru/
MMOJIOKEHNE XUMHUYECKOTO 00adc28c
paBHOBECHS
01.10 01.10 01.10 bubnmmoreka [IOK
OKHCIIUTEIHHO-BOCCTAHOBUTEIIHHBIE
9 KLU https://m.edsoo.ru/
peakdl 0Oadcade
Teopust NIEKTPONTUTUYECKON 05.10 05.10 05.10 bu6motexa [IOK
10 nuccorranu. CuibHbIE U c1a0ble https://m.edsoo.ru/
AIIEKTPOJIUTHI 00adcd68
08.10 08.10 08.10 bubmmoreka [IOK
11 HonHbIe ypaBHEHUS PeaKIIHid https://m.edsoo.ru/
00add448
Senomant 5 tner npencrammen B butmorera LOK
12 06 SIICKT puﬂ https://m.edsoo.ru/
POJIUTHYECKOM 00add5ds
IUCCOLAAIIAN -
XuUMHYECKHE CBOMCTBA COJICH B 15.10 15.10 15.10 bubnmmoreka [IOK
13 CBETE MPEeJICTaBICHUH 00 https://m.edsoo.ru/
ANEKTPOTUTHYECKON JUCCOIUAIIAN 00add8b2
19.10 19.10 19.10 bubmmoreka [IOK
14 [TonsiTHe 0 TUAPOIU3E CONICH https://m.edsoo.ru/
00add9d4
15 O00011IEHNE U CUCTEMATH3AIIUS 22.10 | 22.10 | 22.10 bubnmmoreka [IOK
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3HaHUH https://m.edsoo.ru/
00addd12
[IpakTuueckas padora Ne 1. 26.10 26.10 26.10 bu6mmotexa [IOK
16 «Pemenne sxcrepUMeHTAIBHBIX https://m.edsoo.ru/
3a1a9» 00addbfa
KontponpHas pabora Ne2 mo teme 05.11 05.11 05.11 bubnuorteka [IOK
17 «DNEKTPONUTHIECKAS TUCCOIIAAIIHS. https://m.edsoo.ru/
XUMHUYECKHE PEAKIIMH B PACTBOPAX) 00addec0
OO0m1as XxapakTepUCTUKA TaJOTEHOB. 09.11 09.11 09.11 bubnuoteka [IOK
18 XuMHUYECKHe CBOMCTBA HAa pUMeEpe https://m.edsoo.ru/
xJjiopa 00addfe2
XnopoBogopoa. ConsiHas KUCIIOTa, 12.11 12.11 12.11 bubmmoreka [JOK
19 XUMHUYECKHE CBOMCTBA, MOTyYeHHUEe, https://m.edsoo.ru/
MIPUMEHCHHE 00ade104
[IpaxTuueckas pabora Ne 2 mo Teme 16.11 16.11 16.11 bubmmoteka [IOK
20 «[lomy4enune CoISTHON KUCITOTHI, https://m.edsoo.ru/
u3ydeHue e€ CBOMCTB» 00ade348
Brrancnenns no ypaBHeHuAM 19.11 19.11 19.11 bu6motexa LIOK
21 XUMUYECKUX PEaKINi, €CIIM OJIUH U3 https://m.edsoo.ru/
peareHTOB JaH B U30BITKE 00ade488
23.11 23.11 23.11 bubnmmoreka IIOK
OO61mas xapakTepucTrUKa 3JIEMEHTOB
22 VIA-FBVILLEL https://m.edsoo.ru/
by 00ade64a
e b e
23 B IIpH (i[ e XI/IMII)/IHGCKI/IC CBf)[P'ICTBa https://m.eds00.ru/
PHpOZE. 00ade64a
cephl
CepoBoiopo, CTpOCHUE, 30.11 30.11 30.11 bubnuoteka [IOK
24 ¢u3nUIecKre 1 XUMUYIECKHIE https://m.edsoo.ru/
CBOICTBA 00ade802
25 Oxcupb! cepbl. CepHast KHCIIOTa, 03.12 | 03.12 | 03.12 bubmunoreka [TOK
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bu3UYeCKre U XUMHUUYECKUE https://m.edsoo.ru/
CBOWCTBA, MPUMEHEHHE 00adea28
XUMHUYECKUE PEAKIINH, JIeKAITUE B 07.12 07.12 07.12
rons o et e 10K
26 Y1 p ' https://m.edsoo.ru/
XUMHYECKOE 3arps3HEHUE
. 0Oadec8a
OKPY’KaloIIel cpeibl COCAMHEHUSIMU
cepbl
B . 10.12 10.12 10.12 Bbubnuoreka LIOK
27 BBI;I;?C;IEHT 1\;&;03001;;)}121 II[/I(I)/IHH https://m.edsoo.ru/
71 TPOAYITa peaih 0Oadec8a
OO0m1as XxapakTepUCTHKA SJIEMEHTOB 14.12 14.12 14.12
VA-rpynnsl. A3or, bu6motexa LIOK
28 pacrpocTpaHeHue B MPUPOJE, https://m.edsoo.ru/
bU3HUYECKre U XUMHUYECKHE 0Oadeea6
CBOMCTBA
AmMMmuak, ero puznuecKue u 17.12 17.12 17.12 bubnuoteka [IOK
29 XUMHYECKUE CBOWCTBA, MOIYICHUE U https://m.edsoo.ru/
npUMEHEHHE 00adf004
[Ipaktuueckas padota Ne 3 o teme 21.12 21.12 21.12 bu6motexa [IOK
30 «ITonyyeHne aMMuaka, u3yueHue https://m.edsoo.ru/
€ro CBOMCTBY 00adf180
N 24.12 24.12 24.12 bu6nmmoreka [IOK
A3oTHas KUCHoTa, €€ hu3nuecKue u
31 UMIMECKIE CBONCTEA https://m.edsoo.ru/
00adf306
Hcnonb3oBaHue HUTPATOB U CONEN 28.12 28.12 28.12
aMMOHMUS B Ka4€CTBE MUHEPAIbHBIX bu6mmotexa LIOK
32 ynoOpeHuid. XuMHUECKOe https://m.edsoo.ru/
3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl 00adf518
COCIMHEHHUSMH a30Ta
33 dochop. Oxeny pochopa (V) u 11.01 | 11.01 | 11.01 Bu6nnorexa IJOK
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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
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dbocdopnas kucinora, GU3NIECKUe U
XUMHUYECKHE CBOWMCTBA, MOJIYICHHE

https://m.edsoo.ru/
00adf68a

Hcnons3oBanue hocdaToB 136 ) 14.01 14.01 14.01 Bubnmorexa [OK
34 gaquTBe MHHEpAIBHEIX yOOpeHHUH. htps://m.edsoo.ru/
arpsi3HeHHe MPUPOTHON CpeIbl 00adfc20
dbocdaramu -
Yraepoa, pacnpocTpaHeHUE B 18.01 18.01 18.01 bubnuorteka [IOK
35 npupoze, Gu3ndecKue u https://m.edsoo.ru/
XUMHYECKHE CBOWCTBA 00adfd9c
Oxcuapl yriepoza, ux gpusndeckne 21.01 21.01 21.01
1 XUMHYECKUE CBOMCTBA. bubmmoteka [IOK
36 DKOJIOTHYECKUE MTPOOJIEMBI, https://m.edsoo.ru/
CBSI3aHHBIE C OKCUJIOM yTiepoja OOadfebe
av)
25.01 25.01 25.01 bubmmoreka [IOK
37 VYronbHas KUCIOTa U €€ COMu https://m.edsoo.ru/
00ae006¢
{ITIE(?JI;TH:E;I;M Jp;ii(;; (J)\fo4r:§aTeMe 28.01 28.01 28.01 Bubnmorexa [OK
38 Kaqez:BeHHaZr AL Ha ' https://m.edsoo.ru/
P 002¢027e
KapOOHAT-MOH
[lepBoHauanbpHbIE MOHATHUSA 00 01.02 01.02 01.02 bu6motexa [IOK
39 OpPraHWYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/
COCIMHEHUSIX yriepoJia 00ae054e
04.02 04.02 04.02 bubnmmoreka [IOK
40 Kpewmnwii u ero coennneHus https://m.edsoo.ru/
00ae080a
EpaKTI/I‘ICCKaH pabota Ne 5. 08.02 08.02 08.02 Bubnmorexa [OK
41 EIICHHE PKCIIEPUMEHTATbHBIX https://m.edsoo.ru/

3a1a4 0o teMe «Baxueimnume
HEMETAJUIBI U X COEIUHEHUS)

00ae0bf2



https://m.edsoo.ru/00adf68a
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KontponpHas padora Ne3 mo teme 11.02 11.02 11.02 bubnuoteka [IOK
42 «BaxHelie HeMETaJLIBI U UX https://m.edsoo.ru/
COCTMHEHUSD» 00ae0el8
OO6m1as xapakTepuUCTHUKA 15.02 15.02 15.02
XUMHUYECKHUX JIEMEHTOB — Buborexa LIOK
MeTauIoB. Metajinyeckas CBA3b U
43 https://m.edsoo.ru/
METaJTUYEeCKask KPUCTAUTNYESCKAs 00ac103e
pemerka. Ou3nvecKkue CBOMCTBA -
METaJIOB
XUMHYECKHE CBOMCTBA METAJLIOB. 18.02 18.02 18.02 bu6nmmoreka [IOK
44 DIEKTPOXUMUYECKHUH PsifT https://m.edsoo.ru/
HaIPSHKEHU METAJIJIOB 00ael 156
OO6mme cnocoObl MOy4YeHUst 22.02 22.02 22.02
MetaiioB. CriiaBel. Berauciaenus mo bubmoreka [IOK
45 YpaBHEHUSM XUMHYECKUX PEAKIIUMN, https://m.edsoo.ru/
€CJIM OJIUH U3 PEAreHTOB COJICPIKUT 00aell56
PUMECH
25.02 25.02 25.02 bubmmoreka [IOK
46 [TonsiTHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/
00ael278
01.03 01.03 01.03 bu6nmmoreka [IOK
47 IllenounbIe METAJLIIBI https://m.edsoo.ru/
00ael4b2
OKCHILL 1 FUIOOKCIILL HATDIS 1 04.03 04.03 04.03 Bbubnuoreka LIOK
48 Kam/mﬂ P A P https://m.edsoo.ru/
00ael14b2
1 B 11.03 11.03 11.03 bubnuoreka LIOK
so | UWemomosenersmie yeran hitpss/m.edsoo.ru
00ael5e8
. 15.03 15.03 15.03 bubnmmoreka [IOK
50 Baxueiinme coeqMHEHUS KaJIbIIHs

https://m.edsoo.ru/
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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00aelSe8

O00011IEHNE U CUCTEMATHU3ALIUS

18.03

18.03

18.03

51 .

3HAHUN
N N 22.03 22.03 22.03 bu6nmmoreka [IOK
JKEcTKOCTh BOJIBI M CITOCOOKI €€ )

52 https://m.edsoo.ru/
yCTpaHEHUs 00ac1886
[Ipaktuueckas padota Ne 6 o Teme 01.04 01.04 01.04 bu6mmotexa [IOK

53 "YKECTKOCTH BOIBI U METOBI €€ https://m.edsoo.ru/
ycTpaHeHus" 00aelae8

05.04 05.04 05.04 bubnmmoreka IIOK

54 AroMuHAN https://m.edsoo.ru/
00aelc64

Am(oTepHBIE CBOMCTBA OKCHAA 1 08.04 08.04 08.04 bubnuorexa LIOK
55 P A https://m.edsoo.ru/
FHApoxeHa 00aelc64

12.04 12.04 12.04 bubnmmoreka [IOK

56 Keneso https://m.edsoo.ru/
00aeld86

OKCHILLL [HADOKCHIEL H COMI 15.04 15.04 15.04 bubnuoreka LIOK

57 menefa (,H) EI:;KGJ'IGSI; (IIT) https://m.edsoo.ru/

00ae35¢e6

53 O00011IEHNE U CUCTEMATH3AIIUS 19.04 19.04 19.04
3HAHUH
[TpakTuueckas padora Ne 7. 22.04 22.04 22.04 Bubnmorexa [OK
Pemenue sxcniepuMeHTATBHBIX .

59 . https://m.edsoo.ru/
3az1a4 110 TeMe «Bakuenmue

00ae3de8
METAIBI U UX COEIUHEHUI E—
B e e

60 PeaKiy, l https://m.edsoo.ru/

pEareHToB JaH B U30BITKE WK 00ae1750

COAEPKUT IpUMecH. Brruncienus
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https://m.edsoo.ru/00ae1ae8
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MacCOBOM JTOJI BBIXOJIa MPOTYKTA
peaKiuu

61 O06o00meHne u CHCTeMaTH3AIUS 1 29.04 29.04 29.04
3HAHUM
KonTtponrsHas padota Ne4 no teme 03.05 03.05 03.05
62 «BaxHeie MeTaibl U UX 1
COCIMHCHUSD»
BellecTBA 1 MATEDIAILL B 06.05 06.05 06.05 bu6nmmoreka [IOK
63 o - P . 1 https://m.edsoo.ru/
IIOBCEHCBHOM JKM3HHU YEJIOBEK 00ae3£50
N UMIHECKOS SAIDSBHEHILE 10.05 10.05 10.05 bubnuoreka LIOK
64 3arp 1 https://m.edsoo.ru/
OKpPYXKaroIIeH cpeibl 00acd270
POllh XUMIL B DELLCHII 13.05 13.05 13.05 bu6nmmoreka [IOK
65 S KOTOMHIECKI f HDOBIEM 1 https://m.edsoo.ru/
P 00ae4270
PesepBHrIii ypok. O6001ICHHE U 17.05 17.05 17.05 bubnuorteka [IOK
66 CHUCTEMAaTH3aIlHsl 3HAHHH. 1 https://m.edsoo.ru/
[IpoMesxkyToyHas aTTecTauus 00ae0d0a
PesenBHLL Vhok. OBoBLICHIE 1 20.05 20.05 20.05 bubnuorexka LIOK
67 CI/ICTIe)MaTI/BZpI/I}I .3HaHI/I I;IH 1 https://m.edsoo.ru/
5 00adb33c¢
PesenBibiil Vhok. OBoGLICHIE 1 24.05 24.05 24.05 bubnmmoreka IIOK
68 CI/ICTEM&TI/BZPI/IH .3HaHI/I Iif 1 https://m.edsoo.ru/
B 00ad9cb2
OBILIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos N.I'., Cnankos C.A., AKIHOHEpHOE
obuectBo «M3narensctBo «IIpocBenienne

» Xumust, 9 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., CnagkoB C.A., AKnoHepHOE
obmectBo «M3marenbcTBo «IIpocBemnieHne»

METOJINUYECKHUE MATEPUAJIBI AJ151 YYUTEJIA
https://edsoo.ru/mp-xumus/
https://myschool.edu.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
UHTEPHET

https://edu.skysmart.ru/

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

https://uchi.ru/

https://prosv.ru/

https://www.yaklass.ru/



https://edsoo.ru/%D0%BC%D1%80-%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/
https://myschool.edu.ru/
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https://resh.edu.ru/subject/
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https://prosv.ru/
https://www.yaklass.ru/
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