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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOIO OOIIero 0Opa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbx B @PI'OC 00O, a takke Ha ocHOBE (emepanbHON pabouei mporpaMMsl
BOCITUTaHUS M C y4ETOM KOHIIEHIIMH MPENOAaBaHUsl YIeOHOro MmpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o xuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIEH CTpaTernu OOyueHUs, BOCIIUTAHUS U
pa3BuTHA OOYYarOImMXCsl CPEACTBaMU y4eOHOTro NpeiMera, yCTaHaBIMBaeT 00s3aTelbHOE MpPEAMETHOE
coJiepaHue, MpeaycMaTpuBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUMYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COJIEpKaHUs, PEKOMEHJYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS XUMHUU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ompeieNsieT BO3MOXKHOCTH MPEJMETa JJIsl peau3aui TpeOOBaHUH K pe3ylibTaTaM OCBOCHUSI OCHOBH O
00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs, a TaKkKe TpeOOBaHHMU K
pe3yiabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel HM3y4deHMs MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENbHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKaHMUS.

3HaHWE XHUMHUH CIIY)KUT OCHOBOW JUIsi ()OPMHPOBAHHS MHPOBO33PEHHsI O00YYaromerocsi, ero
MPEACTABICHU O MaTepualibHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUeH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, YIHEPrETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3yueHue xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH [UISI CaMOpasBUTHA W (HOPMUPOBAHUS KyIBTYPHI
JINYHOCTH, €€ 001Iel U (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHE MBIIIJICHUS] ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AeATENbHOCTH, JKCIEPUMEHTATBHBIX U HWCCIIEIOBATEIbCKUX YMEHHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(eCCHOHATBHOMN JeITEIbHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIabIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOABI M UEIOBEKa, SIBIISETCS OTBETCTBEHHBIM JTallOM B (JOPMHPOBAHWH €CTECTBEHHO-
HayYHOU TPaMOTHOCTH O0YYaroIInXCs;

crocoOCTBYeT (OPMHPOBAHHIO I[EHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOEe 00pa30BaHMe 00yUaIOMINXCSl.

JlaHHbIe HampaBIeHUsI B OOYYEHUN XUMUW O0ECIIEUMBAIOTCS CIIEIU(UKON COMep)aHUs YIeOHOTO
TpeaMera, KOTOPBIA SBISETCS MeIarorniecky aalTHPOBAaHHBIM OTpaykKeHHeM 0a30BOi HayKH XUMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHITHI OPTaHNYECKON XUMUU.

CrtpykTypa comepaHusi MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0Ja K
e€ m3ydenuto. ComepkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CUCTEMBbI TIOHATHH 0 XMMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BaHEI 110 MPUHITHAITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepuoguaeckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMUHU;

— YUYEHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IIpeACTaBIEHH 00 AIIEKTPOIUTUYECKON JUCCOUAIINY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUYECKH TIOJyYEHHBIX U OCMBICJIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOIO YPOBHS K APYTOMY, BHIMOMHSSA (GYHKIMH OOBSICHEHHS



U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHMS] M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOIy4YEeHHS
M3y4aeMBbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYyYHOH KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUHU NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUI M3 paHee U3y4eHHBIX YYeOHBIX MmpeaMeToB: «Okpyxarommii mup», «buonorus. 5-7 knacce» u
«®Dusmka. 7 Knacey.

[lpr wm3ydyeHWM XUMHH TPOUCXOTUT (OpMHpPOBaHWE 3HAHUM OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUECKOH IEATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afaya y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHMU CHUCTEMBI
XUMHYECKUX 3HAHMH — BaKHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHUPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TIO3HAHMS NPU M3YYCHUH BEIISCTB U XUMHUYCCKHX pPEaKluid, B (OPMHUPOBAHMHM M Pa3BUTHU
MO3HABaTENbHBIX YMEHUH W WX MPUMEHEHUU B Yy4eOHO-TIO3HABATEINBHOW M y4eOHO-HCCIEA0BATENbCKOMI
JeATeIbHOCTH, OCBOCHUH MPaBHil O€30MaCHOr0 00paIIeHus C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs BaXKHOE 3HaYCHUE TPHOOpENn
TaKue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K caM00Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSFOIIMMCS YCIIOBHISIM YKU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYecKoe MpHOoOIIeHre OO0ydJarommxcs K
CaMOCTOSTEILHOW ITO3HABATENIFHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHHME  yCIOBUH, CIOCOOCTBYIOIIUX  MPHUOOPETEHHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOM JAEATENPHOCTH, TIIO3HAHWS H CAaMOIMO3HAHUS, KIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA, UCIOIB3YsI 3HAHKS U OIBIT, IOJYYEHHbIE
MIPU W3YYEHUH XHMHH, MPUMEHATh MX MPH PEIIeHWH NPOOJIEM B IOBCEJHEBHON JKM3HHM M TPYIOBOM
JESITEIbHOCTH;

— ¢opmupoBaHue y OOyYAIONIMXCS TYMAHHCTUYECKWX OTHOIICHWH, TMOHWMAaHHUS IIEHHOCTH
XUMHUYECKNX 3HAHUH I BHIPAOOTKH IKOJOTMYECKH IIEIeCO00pa3HOro MOBENEHUS B OBITY M TPYIOBOH
JESATEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHOU Cpeabl;

— pa3BUTHE MOTHBAIMN K OOy4EHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO M CaMOBOCIIHTAHWIO Ha
OCHOBE YCBOGHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpPOQIIA U
HaIPaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmee YWCIO 4YacoB, OTBEAEHHBIX I W3YyYeHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIEero
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIO).



COJAEPXKXAHUE OBYYEHUA

8 KVIACC

[epBoHayaIbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Poimb XvMHMM B KM3HM 4Y€JIOBEKAa. XMMHS B CHCTEME HayK. Tena W BeElIECTBa.
@dusuvecKkue CBOMCTBa BeleCTB. ArperaTHoe cocTosHUE BemlecTB. [loHATHE O MeTomax MO3HaHUS B
xumMuH. YucTele BemecTBa U cMec. CriocoObl pa3ielieHus CMEceH.

ATOMBI 1 MOJICKYJIBI. Xumudeckue djieMeHThbl. CHMBOJNBI XMMHYECKUX DJIEMEHTOB. HpOCTbIC u
CJIOJKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumuueckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHOocuTenbHass aToMHas Macca. OTHOcHTeNbHas MOJIEKyJspHas Mmacca. MaccoBad
J0JA XUMHYECKOI'O 3JIEMEHTA B COCIMHCHUN.

KonmyectBo BemectBa. Monb. Momsipaast mMacca. B3auMOCBSI3b KOMWYECTBA, MAacChl W UHCTIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel 1o hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

du3uvecKkue U XUMUYECKUE SBIEHUS. XUMHAYECKash peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIecTB. XHWMHUYeCKHe ypaBHeHMs. Kiaccudukamusi XWMHYECKHX peakiuuil (coequHeHUs,
pa3lIoKeHus, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUECKOH ITOCY/ION, TpaBuiIaMu paboThl B 1a00OpaTOpHH U pUEMaMH oOpaIeHus
C J1abopaTopHbIM O0OpYyIOBAaHHEM, H3yueHHME M ONUCaHHEe (HU3UYECKUX CBOKMCTB 00pa3IoB
HEOPTraHWYECKUX BEMIECTB, HabOmoneHune (u3mdecknx (TUTaBJIEHWE BOCKA, TasHUE JIbJa, PACTHpPAHHE
caxapa B CTYIIKE, KUIICHUEC U KOHACHCAIUA BOZIBI) U XUMHNYECKUX (FOpeHI/Ie CB€YH, ITPOKAJIMBAHUC MeHHOﬁ
MIPOBOJIOKHM, B3aMMOJICHCTBHE MeNa C KHUCJIOTOW) SIBJICHHWW, HAOJIOJACHWE W OINMCaHWE IPU3HAKOB
MPOTEKaHUS XUMHUYECKIX Peakiuii (pa3iokeHne caxapa, B3aWMOJIEHCTBHE CEPHOIN KUCIOTHI C XJIOPHUIOM
Oapwsi, paznokenne runpokcuna menu (I1) mpu HarpeBaHmu, B3aUMOJICHCTBHE JKele3a ¢ PACTBOPOM COJIH
memu (1), u3ydeHne crmoco00B pa3meIeHHs] CMECEH: C TIOMOIIBbIO MarHuTa, GUIHTPOBAHUE, BHITIAPUBAHNE,
TUCTUUIALAA, XpomaTorpadus, MPOBEACHWE OYHCTKH IMOBAPEHHOH CONM, HAONIOAEHHE W OIMHCAHHE
pe3yaBTaTOB TPOBENEHUS OIBITA, MILTIOCTPUPYIOMIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeTeH
MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxxHejinue npeacTaBuTe/ M HEOPraHM4ecKUX BellecTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kucnopos — ameMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOAa B MpUpoie, GU3HICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropennsi). Okcunpl. [lpuMenenme
kucnopoma. CrmocoObl TONXy4eHHS KHCIOpona B JIA0OpaTOpUH W MpOMBIIUIEHHOCTH. KpyroBopor
kucnopoza B npupoae. O30H — amuioTpornHast MOAu(GUKaus KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakund, TEPMOXMMHYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peakuuu. TOIINBO: yroidb W MeTaH. 3arps3HEHHE BO3IyXa, YCHIIEHHE MapHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT m mpocToe BemecTBO. HaxokaeHwe Bomoponma B mpupone, (GH3WUYecKhe H
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI morydeHns. Kucimorsr u conu.

MonsipHblit 00bEM Ta30B. PacuéThl IO XUMHYECKUM YPaBHEHHSIM.

®dusnueckue CBOMCTBa BoOAbl. Boma kak pactBoputenb. PactBopel. HacelmieHnbsle u
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOpHMOCTE BemiecTB B Bozxe. MaccoBas OIS BEIIECTBA B PaCTBOPE.
Xumudeckre cBoiicTBa Bozpl. OcHOBaHUS. Ponb pacTBOPOB B IPUPOJIE U B KU3HU YenoBeka. Kpyrosopor
BOJIBI B IpUpO/ie. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukammss  Heopranmdeckux  coemuHenmit.  Oxcumbl.  Knaccudukamms — OKCHIOB:
corieoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) W HecoieoOpasytomme. Homenkmatypa
okcuioB. Pu3HUeCcKre U XMMHYECKHE CBOMCTBA OKCUAOB. [lomydenne okcruaoB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MENOYN 1 HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHne ocHOBaHUM.



Kucnoret. Knaccudukarus kucinor. Homenknatypa kucinot. @u3nveckue 1 XUMHUYECKHE CBONCTBA
kucnot. Psag akruBnoctu metasoB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUeCcKHe cBolicTBa conel. [lomydenne comneil.

I'enernueckast CBSI3b MEXIY KilacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpelelieHNe COJep)KaHusl KUCIOpoAa B BO3IyXe, IMOIy4YeHHE, CcOOMpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOAOM
U YCJIOBUS BO3HUKHOBCHHUS W MPEKpaIllcHHsI ropeHust (1oxapa), 03HaKOMJICHHUE ¢ 00pa3liaMy OKCHUIIOB U
ONMCAaHWUE MX CBOKMCTB, IONydyeHHe, COOMpaHME, paclO3HABaHUE M M3YyYCHHE CBOKMCTB BOJIOpOJA
(ropenue), B3ammojeiictBue Bojopoaa ¢ okcuaom wmeau (1) (Bo3MokHO — HcCHoONB30OBaHHE
BHJICOMATEpHAIIOB), HaOII0JJcHUE 00OPa3I0B BEIIECTB KOJINYECTBOM | MOJIb, HCCIIeA0BaHIE OCOOCHHOCTEH
pacTBOpPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENETEHHOMN
MaccoBOM J0iel pacTBOPEHHOT O BEIIECTBA, B3aUMOIEHCTBHE BOABI C METaJIaMH (HATPHEM M KaJbLIMEM)
(BO3MOXHO HCITOJIb30BAHUE BHJICOMATEPUANIOB), HCCIIEOBaHUE OOPa3IOB HEOPTaHWYECKHX BEIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE M3MECHEHHUS! OKPAaCKU MHIMKATOPOB B PAacTBOpaxX KHUCIIOT W INEIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHOIl KHCIOTHI, KHUCIOT C METajuIaMH,
peakuuii HeWTpaau3aluy, 0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHMMH, BBITECHEHUE OJHOIO METAIIA IPYIUM
W3 PacTBOpa COJH, PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BakHele KiIacchl HEOPTaHUIECKUX
COEMHEHUI».

Ilepuonuyveckuii 3axkoH u Ilepuogumyeckasi cucrema xummuyeckux 3viementoB /. H.
MenpaeneeBa. CTpoeHne aTomMoB. XuUMHYECKasd CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE
peaknun

HepBBIe IIOITBITKH K.]'IaCCI/I(bI/IKaI_[I/II/I XUMHUYECKUX 3JeMeHTOB. IlloHsATHE O Tpymnmnax CXOAHBIX
3JeMEHTOB (IENIOYHbIE W UIEIOYHO3EMENbHBIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHJIBI 1 THIPOKCHIEI.

Ilepuoanueckuii 3akoH. Ilepuonuueckas cucrtema xumuueckux snemeHToB JI. M. Menneneesa.
Kopotkonepuoanas u mimHHonepuoanas Gopmbl [leproandeckoil CHCTEMbI XUMHYECKUX 31eMeHTOB [l.
N. Menpeneesa. Ilepuonsl u rpymmnbl. OUznyeckuii CMbICT MOPSAJKOBOIO HOMEpa, HOMEPOB IMepUoAa U
CPYIIIBI 3JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBEIX siep. M3otombl. OnekTpoHbl. CTpoeHWE 3ISKTPOHHBIX
o0oirouek atomMoB TepBEIX 20 XHMMHYECKHX 3eMeHTOB llepmommueckoit cuctemsr J[. WM. Menneneena.
XapakTepucTiKa XHMHUYECKOTO 3JIEMEHTa 10 ero nojoxkeHuto B Ilepumoguueckor cucreme JI. H.
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IpyHIaM U NEpUOIaM.

3nayenue Ilepumonnueckoro 3axkoHa u llepmonnyeckod CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. 1. MenneneeB — y4€Hbli U TpakIaHUH.

Xumudeckas cBsizb. KoBasleHTHas (TMONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENHEHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucineHua. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpolecchl OKHUCIEHUS U
BOCCTaHOBJICHUSI. OKUCIUTEIU U BOCCTAHOBUTEIU.

Xumuueckuii Ikcnepumenm:.

n3y4eHrne 0oO0pas3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaMu KUCJIOT U IIEI0Yed, IMPOBEAEHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peakiuii (ropeHre, peakiny pas3IoxKeHNs, COSTUHEHNS).

Mescnpeomemnwie ceasu

Peanuzanus MeXnpenIMETHBIX CBsI3eH NpU HM3YYEHHH XUMUHU B 8 KIIacce OCYILIECTBISIETCSl Yepes
WCIIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHATUH, TAK U IMOHITHH, SBIISIONUXCS CUCTEMHBIMHU
JUTSI OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr O IIUKJIA.



OOmue ecTecTBEHHO-HAy4HbIE MOHSATHS: HaydyHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, KiIacCH(pHKaLUs, MEPUOTUIHOCTh, HAOMIOJCHHE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, H3MEpEHHE,
MOJIEINb, SIBJICHHE.

®duszuka: MaTepusi, aToOM, IEKTPOH, IPOTOH, HEWTPOH, MOH, HYKIU, U30TOIbI, PaAHOaKTUBHOCTD,
MOJIeKyNa, 3JIEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nNUecKe BEIMYUHBI, SAMHHLIBI H3MEPEHHS, KOCMOC, TIaHEeThl, 3BE31b1, ComHIIe.

Buonorus: gorocunTes, npixanue, ouocdepa.

Ieorpadms: armochepa, rumpocdepa, MuUHEpanbl, TOPHBIC IOPOJbI, IOJE3HBIC HCKOIACMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XuMHYecKasi peakuus

ITepuonmueckuii 3akoH. Ilepuonmyeckas cucrema xumudeckux syiemeHTos JI. M. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB XMMHUYECKHX JJIEMEHTOB TEPBBIX TPEX
NnepuoJ0B, Kajluda, KaJblUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIIEMCHTOB B
ITepuoanueckoi cucTeME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIICCTBa: BUAbI XUMHYECKON CBs3H. THUMBI KPpHUCTATIIIMYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOW PEIIETKU U BUJIa XUMHUUECKOU CBS3H.

Krnaccudukarys 1 HOMEHKJIATypa HEOPTAaHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K Ppas3siInuYHbIM Kj1accamM HEOPTraHNUYCCKUX COGIIHHCHI/Iﬁ, TCHETNYCCKas CBA3b
HCOPraHM4CCKUX BEHICCTB.

Krnaccudpmkammss XWMUYeCKHX peaKnWid IO pPa3NWYHbBIM TpuU3HAaKaM (M0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, N0 H3MEHEHHIO CTeleHEll OKHCIIEHHS
XUMHYECKHX D3JIEMEHTOB, IO OOpAaTHMOCTH, MO YYaCTHIO KaTaim3aTopa). DK30- U DHJIOTEPMHUYECKHE
peaxIm, TepPMOXUMHUIECKHE YPaBHEHHUSI.

[ToHsTHE O CKOPOCTH XHMMHYECKOH peakuuu. I[loHsTHE 00 00OpaTUMBIX W HEOOPATHUMBIX
XUMHYECKUX peaknusx. [IoHATHe 0 TOMOTeHHBIX M TeTeporeHHBIX peaknusx. [loHsaTne o karammse.
[lonsatre o xuMuyeckoM paBHOBecMU. DaKTOPHI, BIHUSIONIMNE HAa CKOPOCTh XMUMHYECKOW pEaKIuu U
MTOJIOKEHIE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKIHWH,  JJeKTPOHHBIM  OajlaHC ~ OKHCIUTENHHO-
BOCCTaHOBHUTENbHON peakiuu. CocTaBieHne ypaBHEHHH OKHCIHTEIhHO-BOCCTAHOBUTENBHBIX PEaKIHi C
WCIIOJB30BAaHIEM METOa SJIEKTPOHHOT O OajaHca.

Teopus 3MEKTPOTUTHUECKONW JUCCOMMAIMA. DIEKTPOIUTHI M HEAJIEKTPONUTHI. KaTHoHBI, aHNOHEI.
MexaHn3M TUCCOITHAIINH BEIIECTB C PA3IMYHBIMU BHIAMU XHUMHAYECKOH CBs3H. CTereHb AUCCOIHAIINU.
CuIIBHBIC B CITAOBIC DJIEKTPOIIUTHI.

Peakmmuun moHHOTO OOMEHa. YCIOBHS TIPOTEKAHUS PEAKIUd HOHHOTO OOMEHa, IIONHBIC |
COKpAIIEHHbIE HWOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT, OCHOBaHMM U COJIed B CBETE
MIPEJCTaBIIEHUH 00 JIIEKTPOIUTHYECKON aucconnanui. KadecTBeHHbIE peakiuu Ha WOHBL [loHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuit IKCnepumeHm:

O3HAKOMJICHHE C MOJAEISIMH KPHUCTAJUIMYECKUX PENIETOK HEOPraHMYECKUX BEIIECTB — METAIUIOB U
HeMeTayuioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHS), MCCIENOBaHHE 3aBUCHMOCTH
CKOpOCTH  XHMHYECKOH peakluh OT BO3MEHCTBUS  pa3IMYHBIX  (PAKTOpOB,  HCCIEOBAHHE
AJIEKTPOIIPOBOHOCTH PACTBOPOB BEI[ECTB, IpoIlecca AWCCONHMANNN KHCIOT, INeoded W  CcoJei
(BOBMOXXHO WCIIONB30BaHHWE BHUIECO MATEPHANIOB), MPOBENECHUE OMBITOB, HIUTFOCTPUPYIOMINX MPU3HAKA
MPOTEKaHUsl PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajlka, BEIIENEHWE raza, oOpa3oBaHHE BOJIbI),
OITBITOB, WJLTIOCTPUPYIONINX MPUMEPH OKHCIUTEThHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, PeaKiuu
pPasNOXKEeHHs, COEAWHEHUS), pPAaclo3HaBaHWE HEOPTaHMYECKHMX BEIIECTB C ITOMOIIBI0 Ka4eCTBEHHBIX
peaKnuil Ha NOHBI, pEllIeHNE SKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTtanisl 1 UX coeIHHEHUS



OObmas xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBbIE CTEeHU
okucnenus. CTpoeHne u (HU3NIECKUEe CBOWCTBA MPOCTHIX BEIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TIpuMepe XJiopa (B3auMOJCHCTBHE C MeTAIIIaM1, HEMETalJIaMH, IIeo4amMu). XiopoBoaopo. ComnsiHas
KHCJIOTa, XMMHYECKHE CBOWCTBa, MONy4YeHHe, MpuMeHeHHe. JleficTBue xjiopa W XJIOpOBOZOpOJa Ha
OpraHu3M ueyioBeka. BaskHelme XIOpUabl U X HAXOXKIICHHUE B IIPHPOJIE.

OO0mas xapakrepuctuka syieMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenenn okucienus. CtpoeHne W (puU3MYECKHE CBOWCTBA TMPOCTHIX BEHIECTB — KUCIOPOAAa M CEPHL.
ANoTporHble MOTUGUKALIMKA KUCIOpOAa W cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBoaopoj,
CTpOCHHUE, (I)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}Z[I)I CEpbl KaK MNPCACTABUTCIIU KHCJIOTHBLIX
okcugoB. CepHasi KHCIOTa, (QU3UYECKHE U XUMHUYECKHE CBOWCTBa (OOIIME KaK MPEACTaBUTENS Kiacca
KACIOT M crnenupuveckre). XUMHUECKAE PEaKIHHU, JeXKallde B OCHOBE MPOMBIIUICHHOTO CIIOC00a
TIOJIy9CHUSI CepHOM KHCIOTHL. [lpumeHeHue cepHoit kuciaoThl. COMM CEpHOM KHUCIIOTHI, KauyeCTBEHHAS
peakius Ha cyibdaTr-uoH. HaxokaeHue cepbl U €€ COCAMHEHUH B MPUPOAC. XUMHUYECKOE 3arps3HEHUE
OKpPYXKAIOIIel Cpeasl COSAMHEHUSMU Cepbl (KUCIOTHBIC NOXKIU, 3arps3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MPeIOTBPAILCHHUS.

OOmas xapakrepuctuka 3jeMeHToB VA-rpymibl. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTepHbIC
CTETICHH OKHUCIICHHS. A30T, paclpoCTpaHeHHe B MpHpoAe, (Pu3MYecKue U XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJIY4YEHHE U
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/I3I/I‘ICCKI/IC U XUMHWYECKHUEC CBOfICTBa, IIPUMCHCHUEC. KauecTBennas
pfaKkuns Ha MOHBI aMMOHUA. A3oTHasg KHcCJoTa, eé IIOJIy4YCHHUC, q)HSPI‘IeCKI/Ie M XUMHUYECKHE CBOMCTBA
(obmme Kak TpencTaBUTENs Kilacca KHCIOT W crnenuduueckue). Vcmomp3oBaHUE HUTPATOB M COJICH
aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YAOOpeHMH. XWMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIeH Cpebl
COCMHEHUSAMHU a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHHE BO3ayXa, MO4YBbl M Bopoémos). dDocdop,
aJuIoTpornHble Moaudukaiuu Gochopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dbochopHas kuciaora, pU3MUECKHEe ¥ XUMHYECKHUE CBOKMCTBa, moiydeHue. Vcrnonb3oBanue ¢ocdaToB B
KauecTBe MUHEPAJIbHBIX YAOOPEHHIA.

O6mrast xapakTeprucTika daeMeHToB |V A-rpynmel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIC
CTETIeHN OKUCJIEHHUS. YTIIEPO, aJlFIOTPOIHbIE MOAU(UKALINN, PACTIPOCTPaHEHHE B IPUpPOAE, (pr3mudeckue
W XHMHYECKHEe cBoWcTBa. AxcopOius. Kpyrosopor yrimepoma B mpupome. OKCHIBI yriepoia, HX
(m3uUeckre U XMMHUYECKHE CBOMCTBA, NIEMCTBHE HA JKMUBBIE OPTraHU3MBI, TMOIYYEHHE W MPUMEHEHHE.
Okonornyeckue nmpobiaemMsl, CBI3aHHBIE ¢ okcuaoM yrieponaa (1V), rumoresa riao0ambHOTO MOTETIICHHS
KJTUMAaTa, MapHUKOBBIN 3 (eKT. YTroiapHast KHCIOTa U €€ COMH, UX (PU3NIeCKne U XUMUIECKHE CBOICTBA,
rmonmydeHre u npuMeHenne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanpHBIe MOHATHS 00 OpraHMYECKUX BEIIECTBaX KaK O COSMWHEHHSIX yriiepoaa (MeTaH,
9TaH, STHUIIEH, alleTHIIEH, 3TAHO, TJHUIEPHH, YKCYCHas KUcioTa). [IpupoaHble HCTOYHUKH YTIEBOAOPOIOB
(yromp, mpupomHBIA Ta3, He(PTH), MPOAYKTHI WX TmepepaboTku (OeH3WH), WX poIlb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYecKN Ba)KHBIX BEIIECTBAX: XKHUpax, Oenkax, yrieBofax — M UX
POTH B JKM3HHU YeJloBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX U HEOPTaHUYECKUX COSITUHEHUM.

Kpemnwuii, ero ¢usndeckne M XMMHYECKHE CBOWCTBA, MOdy4deHHE W mpuMeHeHHe. CoennHeHns
kpemHus B mpupoge. OOmme upencraBmeHuss o0 oxcuae kpemawst (IV) m KpeMHHEBOW KHCIOTE.
CunkaThl, UX WCHOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHBIE MaTepHaIbl:
KepaMHuKa, CTEKJI0, IIeMeHT, OeToH, kene300eroH. llpobneMbr 6e30macHOro  MCHONB30BAHHS
CTPOUTENHHBIX MAaTEPHAJIOB B TTIOBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumMeHm:

n3ydeHrne o0pas3lloB HEOPTaHWYEeCKUX BEHIECTB, CBOWCTB CONITHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HaONIOJeHWE TPU3HAKOB MX NPOTEKAHMs], OIIBITHI,
oTpaxaromue (U3NYeCKUe M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEHNMHEHUH (BO3MOXKHO
UCIOJIb30BaHME BUAECOMATEPHATIOB), O3HAKOMJIEHHME ¢ 0O0paslaMd  XJIOpUAOB  (rajlOreHUI0B),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUAMH (BO3MOXKHO HMCIIOIb30BAHUE BHIEOMATEPHAIIOB),



HaOIoIeHNe Mpolecca oOyrIMBaHUSI caxapa IO JeWCTBHEM KOHIICHTPUPOBAHHON CEpPHOW KHCIIOTHI,
H3yYeHHE XUMHUYECKIX CBOWCTB pa30aBlIeHHOW CEpHON KUCIIOTHI, TPOBE/ICHNE KAYECTBEHHOW peakluy Ha
cynbhaT-uoOH W HaOJIONEHHE NMpHU3HAaKa e MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMHU
azora, hocthopa u UX coeqrHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB), 00pa3laMy a30THBIX
u ¢ochopHBIX ynoOpeHHii, MOIyueHHe, COOMpaHHEe, paclo3HaABAHWME M H3YyUEHHE CBOMCTB aMMHUakKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPeaKluii Ha HOH aMMOHHs M (ocdaT-MOH M HM3ydeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCHCTBUE KOHIEHTPUPOBAHHONW Aa30THOW KHUCIOTBI € Menplo  (BO3MOXKHO
WCTIOJIb30BaHKME BUICOMATEPHAIOB), H3YUYCHHE MOJENeH KPUCTANTMYECKHX DPElIETOK anmasa, rpadmra,
¢yepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMK PACTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, Mojy4eHue, coOMpaHue, paclio3HaBaHUE W M3Y4YCHHE CBOWCTB YIIIEKUCIIOTO
raza, MpoOBCACHNUC Ka4YCCTBCHHBLIX pCaKHI/Iﬁ Ha Kap6OHaT U CUJIMKAT-MOHBI U HM3YYCHUC IMPHU3HAKOB HX
MIPOTCKaHMA, O3HAKOMIJICHUEC C HpO}lyKHHeﬁ CUJINKATHOM ITPOMBIIIIJICHHOCTH, peuIcHuc
OKCIICPUMCEHTAJIBHBIX 3aJ1a4 110 TEME «Baxxnelinmme HeMeTaIbl U UX COCINMHCHUA».

MeTanjbl 4 MX COeTMHEHUS

06111215[ XapaKTECPUCTUKAa XMUMHUUYCCKUX BJIEMECHTOB — MCTAJUIOB Ha OCHOBAHUH HX IIOJIOXKCHHA B
[Tepuomuueckoii cucreme xumudeckux 3nemeHToB Jl. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTayuIoB. Mertayuinyeckasi CBSI3b M METaJUTMYEcKass KpUCTAJUIMUYEcKas Pemérka. DIeKTPOXUMUYECKHH
psaa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
nmosy4deHusi MeTayyioB. [IoHSATHE O KOpPO3WK METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrutaBel (cTaib, 4yryH, TIOPATIOMUHUN, OpOH32a) M UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[lenounsie mertamibl: nonoxxkeHnue B Ilepuoguueckoid cucrteme xumuueckux siiementoB J[. .
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXKJIeHHE B mpHuponae. PU3ndecKkue 1 XUMHUIECKHEe CBOWCTBA (Ha
npuMepe HaTpus u Kanus). OKCHUIBI U TUAPOKCUABI HaTpHs U Kanus. [IpuMeHeHre menouyHbIX METaIoB
U UX COCAVHEHM.

[I{enoyHO3eMeNbHBIE METAUIBl MAarHWd M KanblMil: mosjoxxeHue B llepmonmueckoil cucreme
xuMudeckux snaemeHToB J[. . MeHieneeBa, CTpoeHUE UX aTOMOB, HaXOXAEHUE B Mpupojie. Pusnueckue
U XUMHUYECKHEe CBOWCTBa MarHus W Kajblusa. BakHelmme coequHEHWs Kanblug (OKCHI, THAPOKCHUI,
comm). JKECTKOCTH BOABI U CITOCOORI €€ yCTpaHEHHS.

AmoMuHMiA: TTonokeHne B [leproamdeckoi cucteMe XuMudecknx aieMeHToB J[. M. Menneneena,
CTpOGHHE aToMa, HaxOoXJaeHHe B mpupome. Du3MUecKkne W XUMHUYECKHE CBOMCTBA aFOMUHUSL.
AmdoTepHBIE CBOMCTBA OKCHIA M THAPOKCUIA AITFOMIHHS.

Keneszo: monoxenue B Ileproguueckoit cucreme xumudeckux anemeHtoB JI. M. Menpeneesa,
CTpOeHHE aToMa, HaxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xene3a. OKCHIBI,
ruapokcuasl u comn kenesa (I1) u xenesa (111), mx cocras, cBoiCTBa U MOTy4YEHHE.

Xumuueckuit IKCcnepumeHm:

O3HAKOMJIEHHE C o0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3UH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHANIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJAa KaNbIUsS W HATPUS C BOAOW (BO3MOXKHO HCIIONI30BAaHWE BUEOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BONBI, IIpoIlecca TOPEHHUsS JKene3a B Kuciopoae (BO3MOXHO
WCIMONB30BaHME BHICOMATEPUAIIOB), IIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA WOHBI: MarHus,
KaIbINs, amfOMIHAA, TUHKa, xene3a (1) u xenesa (111), mequ (1), HabmroneHNe U oNMCaHNE TIPOIIECCOB
OKpallMBaHWs ITUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOBMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPHAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHIA aTIOMUHHS W THIPOKCHIA IMHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3314 10 TeMe «BakHelIne MeTaibl U KX COSANHEHUS.

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa 1 MaTepuaisl B MOBCEIHEBHOM JKU3HH YeOBEKa. be3oracHoe MCIob30BaHNE BEIIECTB
Y XUMHYECKHUX peakiui B ObITy. [lepBast moMoIp mpu XUMUYECKAX OXKOTaX U OTPABJICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYXKAaIoIlel cpeapl (MpenenbHas AOMyCTUMasi KOHIEHTPAIHs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHuN 3K0I0ruYecKuX mpooiiem.

Xumuueckuit IKcnepumenm:



H3ydeHHne 00pasIoB MaTepHUasoB (CTEKIIO0, CIIABBI METAIIIIOB, MTOTUMEPHBIC MaTEPHAITBI).

Mesicnpeomemnbie cea3u

Peanuzaius MOKIPEAMETHBIX CBSI3eH NMPH M3YUEHWH XUMHU B 9 Kjacce OCYIIECTBISETCS uepe3
HCTIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CHCTEMHBIMU
JUTS OT/ICNTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TOHATHSA: HAydHBIM (DAaKT, TUIOTE3a, 3aKOH, TEOpHUsS, aHaJU3,
CHUHTE3, Kiaccu(UKalus, MEPUOIUYHOCTh, HAOIIOACHUE, DKCICPUMEHT, MOJCIMPOBAHUE, HU3MEPCHHE,
MOJIeNb, SBJICHUE, TAPHUKOBBIA (KT, TEXHOIOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIbI, PAJTUOAKTUBHOCT,
MOJICKYNa, DJCKTPUUYCCKUU 3apsi, IPOBOTHHKH, MONYNPOBOIHUKH, IMINEKTPUKH, (POTOIIEMEHT,
BEII[ECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHME BEIIECTBA, TIa3, pacTBOP, PaCTBOPUMOCTb,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBblI, q)HSI/I‘IeCKI/Ie BCIIMYMUHBI, €AWHUILI HU3MCEPEHUSA, KOCMHYCCKOC
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHILE.

Buonorus: ¢orocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAJbHBIC YyIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEpaabl, TOPHBIC IMMOPOMABI, MOJE3HBIC MCKOIIAEMBbIC,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YNBTATBl OCBOCHHUS MPOTPaMMBI OCHOBHOT'O 00IIIEro 00pa3oBaHUsl JOCTUTAIOTCS B
X0a¢e 06y‘IeHI/IH XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU U AYXOBHO-HPAaBCTBCHHBIMHU HCHHOCTAMU,
MPHHSATHIME B OOIIECTBE MTPaBUIAMU U HOPMaMHU MOBEICHHS ¥ CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIUXCsl.

JInuHoCTHBIE pE3YIbTaThl OTpaXar0T TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CHUCTEMOM
ITIO3UTHBHBIX LIECHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUEC OIbITa ACATCIbHOCTU Ha eé OCHOBC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIINIO0, TIOHMMAHHsI 3HAYCHUS XUMHUYECKOH HayKH B JKH3HH COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOH HWHGoOpMAIMEed O TMEPEeIOBBhIX JOCTHXKEHHMSIX W OTKPBITHSIX MHPOBOM U
OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COLIMAJIBHBIX HOPMaxX M IpaBUIaX MEXKJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBEC,
KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH, y4eOHOMCCIICIOBATEIbCKOM,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JesSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘IeGHLIX, IMMO3HABAaTCIBHBIX 3a/Ja4d, BBIIIOJIHCHUU XHUMUYCCKHUX OKCIICPUMCHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHUA K B3aMMOIIOHUMAHHWIO W B3aMMOIIOMONIU B ITPOLECCE 3TOH
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJNEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
MTO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHIA ITOCTYTIKOB;

3) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUECKHE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOH PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIOMIME OCHOBY JUISl IOHMMAHHUS CYIIHOCTH HAayYHON
KapTUHBI MHUpPA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aWMOCBS3SIX
YyenoBeKa ¢ IPUPOJHOM Cpeioil, O poJiM XMMHUU B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IMo3HaBaTeIbHbIE MOTHBHI, HAIIPABJIEHHBIE HA TTOMYYeHIE HOBBIX 3HAHUH IO XMMHH, HEOOXOTUMBIE
Ui OOBsICHEeHHs] HaOMIOZaeMBIX TMPOIECCOB U SIBJICHWH, IIO3HABATENbHOH, HWH()OPMAIMOHHON U
YUTATENbCKONH KYIbTYpPHl, B TOM YHCIE HAaBBIKOB CAMOCTOSTENHHOW PabOThl C Y4eOHBIMH TEKCTaMHU,
CIPaBOYHON JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHII;

WHTEpeC K OOYy4YeHWI0 W TIIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHMIO, TIPOEKTHOM W WCCIEAOBATENLCKOM HEATEeNhbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JXW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3I0POBBIH 00pa3 >KU3HH, OCO3HAHWE IIOCIEICTBUN W HEMPHUATHE BPEIHBIX MPHUBBIYEK (YMOTpEOICHHUS
QJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) Tpy10BOro BoCHUTAHMSA:

WHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MpodecCHii U Tpya Pa3InyHOTO pojia, YBaXKEHUE K TPYIy U
pe3ynbTaTaM TPYAOBOHM NEITENHbHOCTH, B TOM YHCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUH T10
XUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYIBHOW TpPAaeKTOPUHU TMPOJOIDKEHUS OO0pa3oBaHUS C Y4ETOM
JIUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XWUMHH, OOIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
ycremHol npodecCHOHANBbHON —JeATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEE;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1eJIeco00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoeHusT mpaBuil 0e30MacHOro MOBEACHUS MpH paboTe ¢ BElIeCTBAMH, a TaKKe B CHUTYaIUX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEW NPUPOMHON CpenoH, Ulsl NOBBILIEHUS YPOBHSI HKOJIOTMUYECKON KYJIBTYpHI,
OCO3HaHHUS TJI00AJBHOTO XapakTepa SKOJOTHMYECKHX NpPOOJIIeM M IyTed MX pElIeHUs MOCPEACTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
9KCIIEPUMEHT M JIPYTO€.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX TIpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX NMPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHOH
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphIe o0ecrednBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSATEILHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHUIO YIEOHOM IESTETFHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHSATHH (BBIIENATH MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaB/IMBaTh IPUUYMHHO-CIECICTBEHHBIE CBSA3U MEXIy OOBEKTaMH H3y4YCHHUS, CTPOUThH JIOTMYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIH, UCIIOIb3yEMbIe B XUMHH, TPE0OPa30BHIBATH MIMPOKO IPUMEHIEMbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJIENIBHBIX TIPEACTaBICHUH BBIABISATE W XAapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA H3y4aeMBbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebCcKue AeiiCTBUA

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUMM M IPOBEACHHUI0 YUYEHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaON0AaTh 3a XOIOM IIpPOIecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIOMPATh, aHAIN3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIHIO PA3IMYHBIX BUJOB U (HOpPM
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
COoZiepKaHusl, CIpaBOYHbIE 1MOCOOUs, pecypcsl MHTEpHEeTa), KpUTHUYECKH OLIEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pas3IMYHble METOAbl M 3alpochl NPH NOUCKE M 0TOOpe MHpOpMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJaJA€HUE KyJIbTYpOH AaKTHUBHOI'O HCIOJB30BAHMS Pa3IMUHBIX



MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BBIOMpAaTh ONTHUMaNbHYIO (popMy mpencraBieHus: HHPOPMALUHA U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JOuarpaMMaMiy, JPYrUMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMH;

yMEHHE UCMONb30BaTh M aAHAIM3UPOBATh B IMpolecce Y4eOHOH M HMCCIEeAOBaTENbCKOM
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AHCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe PUPOAHON Cpesibl.

KomMmyHunkaTuBHbIE YyHHBepcaJbHbIE yueOHbIe el CTBUS:

YMEHUS 3aJaBaTh BOMPOCH! (B XOzi€ auanora u (WiM) JUCKYCCHM) IO CYIIECTBY OOCYXKIaeMOi
TeMbl, (OpMYIHPOBATH CBOH MPEATIOKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS MPEJI0KEHHON 3a/1a4H;

YMEHHS NPEACTaBIATh IMOMYYEHHBIE DPE3yJbTaThl IO3HABATENHbHON NEATENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3eHTALUI0 Pe3yJbTAaTOB BHIMNOIHEHUS XUMHUYECKOTO JSKCIEPUMEHTa
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO HCCICAOBAHUIO CBOMCTB BEIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
HCCIIEIOBATEIILCKON JCATENFHOCTH TPH PEIICHUW BO3HUKAIOUIMX IMPOOJEeM Ha OCHOBE yuéra oOIInX
WHTEPECOB M COIJIACOBAaHUS MO3WIMKA (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBEI,
KOOpAWHAILIUA COBMECTHBIX JEHCTBHM, ONpereNeHre KPUTEPHUEB IO OILEHKE KauecTBa BBITOIHEHHOU
paboTHI U ApyTHE).

PerynsiTuBHbIE YHUBepPCATIbHBIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEHATh IeNu JIEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOIMPOBaTh M MpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEINBHOCTh, BBIOMpATh HamOosee
3¢ peKTUBHBIE CITIOCOOBI pENIeHUs] YICOHBIX M MTO3HABATENBHBIX 3a71a4, CAMOCTOSITEIFHO COCTABIISATh WM
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPH BBIIOJHEHUH 33aJaHUN C YYETOM IIOIY4YEHHS
HOBBIX 3HAaHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MOJTy4YeHHOTO pe3yibTaTa 3asBJICHHOM II€NT, yYMEHHE HCIONb30BaTh W AaHAJM3MPOBATH KOHTEKCTEHI,
MpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 005S3aTEFHOTO COACPIKAHMS, YCTAHOBIEHHOT'O
JMaHHOH (enepaabHON pabouel MporpaMMon, BRIACISIOT: OCBOCHHBIC O0YUYaAOUIMMUCS HAayYHbIC 3HAHUS,
YMEHHSI ¥ CTIOCOOBI ACHCTBUH, crienupudeckre U MPeIMEeTHON 00J1acTi «XUMUSD», BUIIBI IESITeITbHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETalry, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xonmy o0ydeHus B 8 kJjiacce mpeMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXkaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

®  pPacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHUX ITOHITHIA: aTOM, MOJIEKYJIa, XUMIIECKUH dJIEMEHT,

IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHTENhHAS] aTOMHAs M MOJIEKYIISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBas JONS XMMHYECKOrO JJIEMEHTa B COSAMHEHUH, MOJSIPHBIA OOBEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIlb, JJIEKTPOOTPHIIATEINHHOCTh, CTEIEHb OKHCIICHHS, XUMHYECKas
peaxmusi, KIacCHU(pUKAIMS PEeaKiHii: Peaknd COSAWHEHUS, PEaKIHH Pa3JIOKEHUS, PEaKIiH
3aMeIIeHns, peakuy OOMEHa, 3K30- M JHJOTEPMUYECKHE pPEaKIUH, TeruIoBod 3ddekt
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKasi CBsI3b, MOJIIPHAS W HEIOJIIpHAsl KOBAJCHTHAS CBS3b, NOHHAS CBS3b, HOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJIS BEI[eCTBa (IIPOIEHTHAST KOHIIEHTPAIlUs) B PACTBOPE;

®  JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHSITHH M MPUMEHSATH 3TH TTOHSITHS

IIPY OTIFICAHWY BEIECTB M UX IPEBPAICHU;
® JICIIOJNIB30BaTh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBIIEHHS (OPMYN BEUIECTB M YypaBHEHUH
XUMHUYECKUX PEaKITHii;

e ompenensiTh BAJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, CTEIIEHb OKMCIICHHS

3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAAJIEKHOCTD BEIIECTB K ONpeneNnEHHOMY Kiaccy



coeMHeHWH 1o (QopMynaM, BHJ XUMHYECKOH CBsI3M (KOBajJeHTHAas MW HWOHHas) B
HEOPraHUYECKUX COEAMHEHUSX;

packpeiBath cMmbicn Ilepuonmueckoro 3akoHa JI. WM. MeHnneneeBa: Ie€MOHCTPUPOBATH
MOHUMaHKE EPHUOANIECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT WX MOJIOKECHUS
B Ilepuonnueckoil cucTeme, 3aKOHOB COXPAHEHMsS MacChl BELIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO yYeHHUs], 3aKOHa ABOraapo;

OIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto Qopmy I[lepmomudeckoil CHCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iMyaTh MMOHATHUS «TJIaBHAsl MoArpymnmna (A-Tpynmna)» v «Io0odHasi MOArpyIma
(b-rpymnma)», Manele U OONbIIME MEPUOABI, COOTHOCUTH 00O3HAUEHHUS, KOTOpPHIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux adnemeHtoB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTHUKaMH CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij
spa, 00IIee YUCIO AIEKTPOHOB M pacIipeieiieHUe UX IO AIIEKTPOHHBIM CIIOSIM);
KJIacCH(UIIMPOBATH XUMUYECKHE JIEMEHTHI, HEOPTraHHMYECKU e BENECTBA, XUMUYCSCKUE PEAKIINN
(TI0 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);
XapaKTepu30BaTh (OMUCHIBATH) OOIIMEe XUMHUYECKHE CBOMCTBA BEIECTB PAa3UYHBIX KIIACCOB,
MOATBEP)KIasl OMHCAaHWE TpPUMEpaMU  MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TPOTEKAHHS XUMUYECKHUX TPEBPAIICHUH B PA3IIMUHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCHTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJTIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJIIO BENIECTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON pEaKIINy;

MIPUMEHATH OCHOBHBIE OIEPAallMd MBICIUTENbHOW JEATENbHOCTH — aHalu3 W CHHTE3,
cpaBHeHHE, OOOOIECHHE, CHUCTEMATH3AlWI0, KIACCU(UKAIWIO, BBISBICHUE IMPUYMHHO-
CIIEZICTBEHHBIX CBS3€M — I W3Y4YCHHS CBOMCTB BEIIECTB M XHMHUYECKHX PEaKIIHA,
€CTeCTBEHHO-HAyYHBbIE METONBl TO3HAHWS — HAONIOACHWE, H3MEpEeHHe, MOJAEIHpPOBaHHE,
AKCIIEPUMEHT (peaIbHBIM W MBICIICHHBIH );

CJIEZIOBATH MPaBHIIIAM ITONIH30BAHNS XMMHUYECKON MTOCYION 1 TabOpPaTOPHBIM 000pYAOBaHUEM, a
TaKKe IMpaBWJiaM OOpalieHHs C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH TIO
BBITIOTHEHUIO  J1aOOpaTOPHBIX XUMHYECKHMX OIBITOB M0 TONYyYEHWI0 H COOMPaHUIO
ra3zoo0pa3HbIX BEIIECTB (BOAOpOJAa MW  KHCJIOPOJa), IPUTOTOBJIICHUIO PAcTBOPOB C
onpenenéHHOM MaccoBOM Jojied pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE YKCIEPUMEHTHI 110 PAaclO3HABaHWUIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIHIO
WHIUKATOPOB (JTakMmyc, heHonm(pTaNenH, METUIIOPAHXK U IPYTHE).

K xoHIy o0y4eHus B 9 kiacce mpeaMeTrHble pe3ylbTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTPAXKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MTOHATHN: XHMHUYECKHUH DIIEMEHT, aTOM, MOJIEKYIIa,
WOH, KAaTHOH, AaHHOH, TIIPOCTOE BEIIECTBO, CIIO)KHOE  BEIIECTBO, BaJlEHTHOCTb,
AIEKTPOOTPUIIATENNFHOCTh, CTEEHbh OKHCICHHS, XUMHYECKas peaKIus, XUMHUYEcKass CBA3b,
TeroBoi 3 (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHL,
AJNIEKTPOIUTHYECKAsT JUCCOIMAINSA, PEaKIMd HWOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIbHO-BOCCTAHOBHUTEIBHEIE
pEeaKkIuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METaJUIMYeCKasi), KpUCTaIIMIecKast
pemérka, KOppo3usi METalIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIHH, NpeaeIbHO
nonyctuMmas konueHnTpanus [IIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKHX IMOHSITHI U NPUMEHSTh 3TU MOHSITHUS
IIPHU OMKUCAHUU BELIECTB U UX MPEBPAILICHUN;

HCIIONb30BaTh XUMHYECKYH) CHMBOJIMKY IS COCTaBJeHUS (POpMyN BEIIECTB W ypaBHEHHA
XUMUYECKUX PEaKIIHi;



OIpEeNsITh BAJCHTHOCTh M CTENEHb OKUCIECHHS XHMHUYECKHX SJIEMEHTOB B COCAMHEHHSX
Pa3INYHOTO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONpeNeNEHHOMY KJaccy COEAMHEHUH IO
¢dbopmynam, BUA XUMHYECKOM CBS3M  (KOBajJeHTHAs, WOHHAs, MeTaJulMyecKas) B
HEOPraHMYECKUX COCAWHEHMSAX, 3aps MOHA 10 XMMHUYECKOH (opMysie, XapakTep cpeabl B
BOIHBIX PAacTBOpPax HEOPraHMYECKUX COCAMHEHWH, THUN KPUCTALIMYECKOW pEMIETKU
KOHKPETHOT'O BEIECTBa;

packpeiBath cMmbicn [lepmonnueckoro 3akoHa Jl. Y. MeHneneeBa U AEMOHCTPUPOBATH €r0
MMOHUMAaHHE: OMHMCHIBATh W XapaKTepH30BaTh TaOMMuHylo Qopmy lleproandeckoil crucTeMbl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAas moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynmna)», Maneie U OonblIME TMEPUOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOpHIC
HMCHOTCA B HGpHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKaMH CTPOCHUSA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj siApa, oOIee YHCIo 3JIEKTPOHOB U paciipefesieHue ux
[0 JJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB
3JIEMEHTOB M MX COENMHEHUW B MPEAENax MAJIbIX IMEPUONOB M INIABHBIX MOArPYNI € Y4ETOM
CTpPOCHUSA UX ATOMOB;,

KHaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNYCCKUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4HWcny M COCTaBy Y4YacTBYIOIIMX B pPEaKIMH BEIIECTB, 1O TermioBomy 3ddekry, mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHeHU(DUUSCKHE XMMHUYCCKHE CBOMCTBA MPOCTBIX W
CJIOXHBIX BC€HICCTB, IMOATBCpXKAAsd OIMMCAHUC TIIpUMEpaMMU MOJICKYISAPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTaBJISTh yPaBHEHHS JIEKTPOIUTHUECKON AUCCOLNALINN KUCIOT, MIENOYel U COJIEH, TIOHbBIE
M COKpalléHHBIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIIMii,
MTONTBEP)KAAIOMINX CYIIECTBOBAaHHUE TE€HETUYECKOW CBSA3M MEXKIY BEIIeCTBAMHU DPa3THYHBIX
KJIACCOB;

packppIBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHH  IOCPEICTBOM
COCTaBJICHUA JJIEKTPOHHOTO OalaHca ITUX PeaKIuii;

MIPOTHO3MPOBATh CBOICTBA BEIMIECTB B 3aBHCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX TIPEBPAILEHAN B PA3INYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJTIO
XUMHYECKOTO dJIeMeHTa 1Mo (opMyJie COSAWHEHHS, MAaCCOBYIO OO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIUH;

COOJFONIaTh TIPaBMIIA TTOJF30BAHUS XHMHUECKON ITOCY0N M JTaOOpaTOpHBIM 00OPYJIOBAHHEM, a
TaK)Ke TIpaBmiia OOPAIEHHSI C BEIIECTBAMHU B COOTBETCTBHUH C MHCTPYKIHUSIMH I10 BEITTOTHEHHUIO
Ja00paTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIOro rasa);

MIPOBOIUTH PEaKINH, TOATBEPKIAIONINE KAdYeCTBEHHBIH COCTAB PA3IUYHBIX BEIIECTB:
pPacmo3HaBaTh OMBITHBIM ITYTEM XJIOpWUA-, OPOMHI-, HOAWUI-, KapOoHaT-, (hocdar-, cHIMKaT-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHWS M HWOHBl H3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIIFE B BOAHBIX PACTBOPaX HEOPTAHHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHEIE OIEPAallMd MBICIUTENFHOW JIEATEIbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AINIO, BBISIBJICHUE IIPUYUHHO-CIIEICTBEHHBIX CBS3eH — JIIs
M3Y4EHUsS CBOWCTB BEIIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYIHBIE METO/TbI TO3HAHUS
— HaOroIeHN e, H3MEpEeHe, MOJISIIMPOBaHNE, SKCIIEPUMEHT (PEasTbHBII U MBICTICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOAa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9a50
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akKTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA

» Xumus, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknronepHoe o0miecTBo «M31aTeabcTBoO
«Ipocseenue»

» Xumus, 9 knacce/ Pymsurtuc I'.E., ®enpaman @.1°., Aknnoneproe obmiectBo «M31aTenbcTBoO
«Ipocsemenue

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[lepeuens BepupUIIMPOBAHHBIX IIEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB

1. 1C: Ypoxk. Pexxum nocryma: https://urok.1c.ru/

2. O6naynas miaTdopmMa 0ToOpakeHHs BEpUPUITUPOBAHHOTO MHEPPOBOTO 00Pa30BATEIIEHOTO
KoHTeHTa u cepBucoB AO «3narenscTBo «IIpocBemenuey». Pexum nocryma:
https://educont.ru/

3. Mob6uibpHOE 2eKTpoHHOE oOpazoBanue. [{udporas oOpazoBarenbHas cpefa C
MHTEPAaKTUBHBIMH OHJIalH-KypcaM. Pexxum noctyma: https://mob-edu.com/

4. HoBas mkona. OnnaiH-1koJa noarotoBku k EI'D o Bcem npeameram. Pexxum noctymna:
https://educont.ru/

5. Hogerit quck. [{udposas obpazoBarenbHas miatdopma. YueOHbIE MaTEPHAIIBI IS
M€1aroroB M MKOJbHUKOB. UHTEpakTUBHBIN KOHCTPYKTOP YPOKOB U yNpaKHEHUN. Pexxum
noctymna: https://educont.ru/

6. O6nako 3HaHui. UHTepakTHBHBIC YPOKH M MU(POBHIC JOMAIIIHUAE 3aaHus. Pexxum nocrymna:
https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onmaiin-mkona B Poccun. Pesxum mocryma: https://foxford.ru/

8. SAKnacc. IlomHodyHKIIMOHATBHAS ITM(pOBast cucTeMa JyuTsi 00pa3oBaTEIbLHBIX OpraHUu3aIui.
Pexxum nocryna: https://www.yaklass.ru/

9. Globallab. ITudposas obpazoBareapHas cpea COBMECTHOM IMPOEKTHOM U
HCCIIEI0BATEIILCKOM aesTeapHoCcTH. Peskum moctyma: https://globallab.org/ru/#.Yvqw2HZBYyUk

10. IBLS. UnTemiekTyanpHas oOpa3oBaTesbHas miaTdopma Uik YAeHUKOB U TIEJIaroroB C
oubmoTekoit oopasosarenpHoro kourenra mo ®I'OC. Pesxum mocryma: https:/ibls.one/

11. Ismart. YMuBIA TpeHaxEP Ui MOBBILLIEHUS OLEHOK. PesxuMm nocryma:
https://www.ismart.org/

12. Nativeclass. Cucrema nupoBbIX ypOKOB 10 aHTJIMHACKOMY SI3BIKY, 00SCIICUNBACT yCIIEeX
pebEHKa B IIKOJIE, YYUT TOBOPUTH U MIOHUMATh aHTJIIMICKUI Kak pPOJHOMN s3bIK. Pexum nocryma:
https://nativeclass.ru/

13. Stratum. MuTennexryanbpHas mkomna. L{udposas oOpasoBarensHas miatdopma.
WuTepaktuBHbie Moaenu. MHauBUyanbHas TpaekTopus oOyueHus. Pexxum nocryma:
http://stratum.ac.ru/ru/education/

14. Uchi.ru. MurepakTuBHas oOpa3oBareibHas oHIaiiH-uiaTgopma. Pexxum gocryma:

https://uchi.ru/






