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MHOSICHUTEJBHASA3SAIIUCKA
[IporpamMMa Mo XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrPaAMMBI
OCHOBHOTO o0miero obpazoBanus, npenactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE
benepanbHON
pabodenporpaMMbpIBOCIIUTAHUSAUCYIETOMKOHIICTIIIMUIIPENIOIaBAHUydUeOHOTOTIpe IMETa
«Xumus»BoOpa3oBaTeNbHBIXOpranu3anusaxPoccuiickondeeparuu.

[Iporpamma 1Mo XUMUU JaéT TPEICTABICHHE O IENsAX, OOmEel crparerun oOydeHUs,
BOCIIMTAHUA W Pa3BUTHS OOYyYarOIIMXCS CpEACTBAMH Y4eOHOro MpeAMeTa, YCTaHABIMBAEeT
00sA3aTeNIbHOE NIPEIMETHOE COJEPIKAaHUE, MIPENyCMaTPUBAET PacHpeIeieHUe €ro Mo KjiaccaM U
CTPYKTYpHUPOBaHHE 1O pa3jesiaM U TeMaM IpOorpaMMbl IO XUMUH, ONPEAeIsieT KOJMUYeCTBEHHbIE
M KayeCTBEHHbIC XApPAKTEPUCTUKU COJEPKAHHUS, PEKOMEHIYEMYIO0 TMOCIIEI0BATEIbHOCTh
U3YUYECHUS XUMHUHU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOTrO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00yJaroIIUXCs, OMpeeiieT BO3MOKHOCTH TIpeIMeTa JUIs
peanu3anuu TpeOOBAHMM K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOW MPOTpaMMBI Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TPeOOBaHUH K pe3ynbTaTaM 00y4eHUs! XUMUHU
HAa YypOBHE Ilefiell H3y4YeHHs TMpeAMeTa M OCHOBHBIX BHAOB Y4YeOHO-TIO3HABATEIHHOM
JESTEIILHOCTH 00YYarOIIeTroCsl 0 OCBOSHUIO YUEOHOTO COIePIKAHUS.

3HaHUE XUMUH CIIY>)KUT OCHOBOH JUIsi (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
peICTaBICHHIOMATepUATFHOMEINHCTBEMHPA, BAXKHYFOPOJIBUTPAIOTPOPMUPYEMBICX UMHUECH
MPEJICTABICHUS O B3aUMOMNPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOIMH BEIIECTB B MPUPOJE, O MyTIX

pemieHus Ta00aldbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
9HEpPreTU4eCcKo, MUILEBOM U 3KOJIOrMYECKON 6€30MaCHOCTH, PO0IeM 3PaBOOXPAHEHHUS.
HN3yyenuexummu:

CIOCOOCTBYET pean3aliid BO3MOXKHOCTEH JJIsl caMOpa3BUTUA U (POPMUPOBAHUAKYIIBTYPHBI
JUYHOCTH, €€ 0011el U (PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpMHpOBaHHE MBIIIJICHHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB HMX  CAMOCTOSITCJIBHOH  y4eOHOH  JESATeNBbHOCTH,  OKCIEPUMCHTAIBHBIX |
UCCJIEIOBATENILCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOW JKM3HM, TaKk M B
po(hecCHOHATLHON JIeATEIIBHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIS1/1a HA €AMHCTBOIIPUPOJIBI U YEIOBEKA, SIBISICTCS OTBETCTBEHHBIM ITAloM B (D)OPMUPOBAHHUH
€CTEeCTBEHHOHAYYHOU IPaMOTHOCTH O0yUaIoIuXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHOHAYYHBIM
3HaHUSAM, K TPUPOAE, K  4YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B  DKOJIOTUYECKOE
00pa30BaHNECO0YIAFOIIINXCAL.

JlanHble HampaBiieHHs B OOYYEHMH XMMHUHU 00ECTEeUMBAIOTCS CreUU(UKON comep aHHs
y4e0HOT0 TpeIMeTa, KOTOPHIH SBISETCS MEIarorniecku aanTUPOBAHHBIM OTPaKCHHEMOA30BOit
HAyKH XMMUU Ha ONpPEeIeIEHHOM dTarie e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOINEr0 OOpa30BaHHS OPHUCHTHPOBAH HA OCBOCHHE
00y4JarOIUMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XUMHUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX TIOHATHH OPTaHUYCCKON XUMUH.

CTpykTypacoaep:kaHusi MPOrpaMMbl IO XUMHUH cPOpMHpOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CojeprkaHue CKIAABIBACTCS M3 CHUCTEMBI MOHATHH O XHMHUYECKOM
DIIEMEHTE W BEHIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKOW peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYpPHO OPTaHW30BaHbI 110 NPHUHIHUITY ITOCJICIOBATCIILHOTO PAa3BUTHs 3HAHWA Ha OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

* aTOMHO--MOJIEKYJISIPHOTOY4YE€HHUAKAKOCHOBBIBCETOECTECTBO3HAHMUS;

* Ilepuonnueckorozakona/l.li.MeHieneeBakakOCHOBHOT 03aKOHAXMHUH;

* YYEHHUSOCTPOCHUHATOMAaNXUMUYECKONCBI3Y;

* MIPEJICTABICHUIOOAIEKTPOTUTHICCKON IMCCOITUAIIMTBEIIECTBBPACTBOPAX.

TeopeTrueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE DJMITMPUYECKH IMONYYCHHBIX H
OCMBICJICHHBIX(DAaKTOB,pa3BUBAIOTCSNOCIEI0BATEIIbHOOTOAHOT OYPOBHIKIPYTOMY,



BBINONHAS (QYHKIUU OOBSICHEHMS W IPOrHO3MPOBAHHUS CBOWCTB, CTPOCHHS U
BO3MO>KHOCTEH MPAKTUUECKOTO IPUMEHEHHSI U MTOJTyUYEHUSI U3y4aeMbIX BELIECTB.

OcBoeHHe MpOrpaMMbl MO XHUMHUHU CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYyYHOM KAapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue xumMuu
IPOMCXOIUTCIIPUBIICUEHUEM3HAHUHN3PaHEEN3yUeHHBIXY YEOHBIXIPEIMETOB:

«OxkpyxaromuimMupy»,«brosorus. S—7knaccemu«duznka. 7kacey.

[Tpun3y4eHHUXUMUUTIPOUCKXOAUT(HOPMUPOBAHHE3HAHUHOCHOBXUMHUECKOMHAYKHKAK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIILHOCTH Y€JIOBEKa U KaK OJHOTO
U3 KOMITOHEHTOB MHPOBOH KyJIbTypbl.3agauyaydyeOHOTO HpeaMeTa COCTOMT B (POpMHUPOBAHUH
CUCTEMbl XUMHUYECKUX 3HAHUNH — BaKHEMINMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NpUOOIIEHNUK HAayYHBIMMETOAAMIIO3HAHUATIPUU3YUECHUN BEIIECTB U XUMHMUYECKUX pEaKIUii, B
(GOopMHpPOBaHMM W Pa3BUTHM TIO3HABATENbHBIX YMEHHM M HMX MNPUMEHEHHUH B Yy4eOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEeI0BATENbCKON AEATENIbHOCTH, OCBOCHUN MpPaBUi 0€30IacHOro
oOpallleHus ¢ BEIIECTBAMHU B ITIOBCETHEBHOM JKU3HMU.

[Ipy u3y4yeHHH XMMHMM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
nproOpeny Takueuea, Kak:

* (opMupOBaHNE MHTEIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY HPHUHSTHUIO PpEILICHUH, CIHOCOOHOM aJanTupoBaThCid K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

* HaNpaBIEHHOCTh OOYYCHHS Ha CHCTEMAaTHYeCKOE TMPHOOIIEHHE OO0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIbHOM  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMI,
(GopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

* o0ecrieyeHue YCIOBUH, CHOCOOCTBYIOLIMX NPUOOPETEHHIO OOYYaIOIIMMHUCS OIbITa
pa3HOOOpa3HONW AESITENbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI), UMEIOLIMX YHUBEPCAIbHOE 3HAaUCHUE /ISl pa3IMYHbIX BUJIOB JESITEIbHOCTH;

* (dopmupoBaHue o0IICH QYHKIIMOHATFHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
qucae YMEHMHA OOBSACHATH M OLCHMBAThH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIOJb3ys 3HAHUS U
ONbIT, IOJIYYEHHbIE IpPU HM3YYEHUU XHUMHUH, HOPUMEHATh HUX IPU pEUIeHUH MpodsieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOM IEATEIbHOCTH;

* (opmupoBaHuE y 00yUYaIOMIMXCSl T'YMaHUCTUYECKUX OTHOILEHUH, TOHUMAHUs LIEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJOTUYECKH IIEJIECOOOPAa3HOTO MOBEACHHS B OBITY H
TPYLOBOW JEATENBHOCTH B LEIAX COXPAaHEHUS CBOErO 3I0POBbs U OKpYyXKarouleu
IIPUPOJHONCPEBL;

* Pa3BUTHEMOTUBALMMKOOYUYEHHUIO,CIIOCOOHOCTEHKCAMOKOHTPOIIOMCAMOBOCIIUTAHUIO ~ Ha
OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiis 1 HaIPaBICHHOCTH AaJbHEHIIEro 00yueHMs..

O01mee ync10 4acoB, OTBEAEHHBIX JUIsl U3YUEHHUS] XMMUU Ha YPOBHE OCHOBHOI'O OOLIETO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 vaca B Hefen0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP/KAHUE OBYUYEHUA

e 8§ KNIACC

IlepBoHaYaJIbHBbIEXUMUYECKHETIOHSITUS

[Ipeamer xumun. Poib XMMHUM B KM3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. Tena u
BemecTBa. du3nyeckre CBONCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
METOJIaX MMO3HaHus B XUMHUU. YucThie BelecTBa U cMecu. CriocoObl pa3ieieHus] CMECeH.

ATOMBIUMOJIEKYJTBI. XUMUYeCKUEdIeMEHThl. CHUMBOJIBIXUMUYECKUXAJIEMEHTOB.

[IpocThlencnoKHBIEBEIECTBA. ATOMHO-MOJIEKYJIIPHOCY YEHHE.

Xumudeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBAcOCTaBaBelecTB. OTHOCUTEIbHAssaTOMHasiMacca. OTHOCUTEIbHAMOJIEKYISIPHAS
Macca. MaccoBas 10Ji1 XUMHUYECKOT0 3JIEMEHTAa B COSIMHEHUH.

KomuuectBo BemiectBa. Monb. MounsipHas macca. B3anmocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €AWHHMII BemecTBa. PacuéTel mo GpopmynamMm XUMHUYECKUX COSTUHEHUH.

®u3nueckue M XHUMHUYECKHE SIBJICHHUs. XHUMHUUYECKass peakuus U e€ NPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHHs. Knaccudukanus XUMUYECKUX peaKIuil
(coenrHEHUS, PA3NOKECHHUSI, 3aMEILIEHUS, OOMEHA).

Xumuueckuiiaxcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, mpaBuiamMu pabOThl B JIabopaTOpUH U MpuéMamu
oOparmieHusi ¢ 1abopaTOpHBIM O0OPYJOBAaHUEM, M3YUYEHUE U ONMHCAaHUE (U3HUYECKUX CBOMCTB
00pa310BHEOPTaHUYECKUXBEIIECTB,HA0 M0 IeHuehU3NIECKUX (TIJIaBI€HUEBOCKA, TASTHUEIB/I,
pactupaHue caxapa B CTYIKE, KUTICHHE M KOHACHCAIUSl BOJbI) U XUMUYECKHX (TOPEHUE CBEUH,
MPOKaTUBaHUE MEIHON MPOBOJIOKU, B3aMMOJICHCTBHE Mella ¢ KUCTIOTOM) SBIIeHUH, HAOII0IeHIEeH
OMHMCaHUe MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaklnid (pa3ioKeHue caxapa, B3auMOJICUCTBUE
CEepPHON KHUCIOTHI C XJOpuAOM Oapusi, pasznokenue rugapokcuga menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE Keme3a ¢ pacTBopoM coiiu menu (I1), n3yuenue cnocoOoB pa3eneHus: cMecei:
C TOMOIIBI0 MarHura, (QUIbTpOBaHWE, BHIIAPUBAHME, JUCTWIUIALUS, XpomaTorpadus,
MPOBEICHUE OYMCTKH TIOBApPEHHOW COJIM, HAONIOIEHHE U OINHMCAHUEPE3YyJIbTATOB IMPOBEICHUS
ONbITa, WIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHs MAacChl, CO3/1aHHE MOJENeld MOJEKyJ
(ILIapoCTEepIKHEBBIX).

BaskHeiilmuenpeacTaBuTe TMHEOPraHMYeCKUXBEIIECTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kucimopon — sIeMEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kuciaopona B npupoze, hpusnueckue 1 XuMUYECKHe CBOMCTBA (PEaKiuu TOPeHus).
Oxkcupnpl. Ilpumenenue xucinopoga. CrnocoObl MONMy4deHHs] KHCIOpoAa B J1abOopaTopuu U
npoMmbiluieHHOCTH.  KpyroBopor  kuciopoga B mpupoge. O30H —  auioTpomHas
MO (UKALUSIKUCIIOPOIA.

TernnoBoit 3h(ekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, S5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib W MeETaH. 3arps3HEHUE BO3MyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — amemeHT W mpocTtoe BemecTBo. HaxosklieHuwe BoIOpoJa B MPUPOJIE,
dbuznyecKre 1 XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHus. KucioTer u comnu.

MoutsipHbIHi00BEMra3oB. Pacué ThImOXMMHUYEeCKUMYPABHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bonma kak pactBopurenb. PactBopel. HacwlllieHHBIE U
HEHACHIIICHHBIC PAcTBOPHI. PacTBOPHMOCTH BemIecTB B Bojae. MaccoBas 701 BEIIeCTBa B
pacTBope. XUMHYECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpUpoje. 3arps3HeHre MPUPOAHBIX BoJ. OXpaHa M OYMCTKA
MPUPOJTHBIX BOJ.

Knaccudpukanmss Heopranmueckux coemnuHeHnit. Oxcuapl. Kimaccudukamuss OKCHIIOB:
coneoOpa3yrornire(0CHOBHBIE, KUCIOTHBIE,aMpoTepHbIe )uHECOTIeo0pasyomue. Homenknarypa
oKcu0B. U3NUECKHe U XUMUYECKHE CBOMCTBA OKCHAOB. [lomyueHnne okcumos.



OcHoBanus. Kiaccudukanmst ocHOBaHWN: WIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa  ocHoBanuii.  ®dusnueckue U XMUMUYECKHME  CBOWCTBA  OCHOBAHUU.
[TonydyeHneocHOBaHUM.

Kucnorsl. Knaccudukarus kucinor. Homenknarypa kucnor. Ouszndeckue U XUMHUYECKHUE
cBoiicTBa kuciot. Psg aktuBHoctu metamioB H. H. bekerosa. Ilosnyyenue kucmior.

Comu. Howmenknarypa cosieii. @u3nMueckMe M XUMHUYECKHE CBOMCTBA  COJIEH.
[Tony4denueconei.

['eneTnuecKasCBI3bMEK Ty KIACCAMUHEOPTaHUYECKUXCOEAMHEHUN.

Xumuueckuiiakcnepumenm:

KauyeCTBEHHOE OTpeJIeNICHHE COJIEpKaHusl KHCIOpOoia B BO3MyXe, MOMyueHUe, COONpaHue,
pacro3HaBaHHE M HM3yY€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHHUS U MPEKPAIECHUS TOpeHus (moxapa), 03HaKOMJIEHUE C
o0Opa3laMu OKCHJOB M OIKMCAaHUE HUX CBOWCTB, MOJyuyeHHE, COOMpaHHE, PACIO3HABAHHE H
W3y4YEeHHE CBOWCTB Bojopoja (ropeHue), BzaumojeilicTBue Bomopoaa ¢ okcumom menu (II)
(BO3MOKHO MCTIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIIOIeHHE 00pa3IioB BEIIECTB KOJUIECTBOM |
MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEW pPAaCTBOPEHHUs BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM MOJEHd PpACTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOABI C MeTa/laMH (HAaTpUEeM M KalbliieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEJOBaHHE OOpa3l0OB HEOPTraHMYECKUX BEILECTB Pa3IUYHBIX KIACCOB,
HAOJIO/ICHUE M3MEHEHHS OKPACKM WHIMKATOPOB B PAcTBOpaxX KHUCIOT M IIENOuYeH, W3ydeHHE
B3aumoeicTBus okcuga meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C METajllaMH,
peakuMii ~ HEUTpaJM3aluu,  IOJYyYEHUE  HEpPAaCTBOPUMBIX  OCHOBAaHMM,  BBITCCHCHHE
OJIHOTOMETAIIAAPYTMMU3PACTBOPACOIIN, PEILIEHUEIKCIIEPUMEHTAIbHBIX 3a1aurioTeMe«BakHe
€ KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepunonuyeckuii 3axkon u Ilepuoanmyeckasi cucrema xumuyeckux iemenros /. WU.
MemnpeneeBa.CTpoeHneaToMOB. XUMHYECKAACBA3L. OKNCIANTETbHO-
BOCCTAHOBHMTEJIbHbICPEAKIIUH

[TepBBIe MOMBITKY KIACCH(PUKAIUN XUMHIECKHUX IEMEHTOB. [IoHATHE O TPyNIaxCXOoIHBIX
9JIeMEHTOB (IIENOYHbIE M IIETOYHO3EMENbHbIE METANJIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema Xxumudyeckux dnaeMmeHtoB J[. WM.
MenneneeBa. Kopotkonepuonnas u anuHHonepuonHas ¢opmel [lepuoaudeckoid cucTembl
xumuueckux snemeHtoB . M. Mengaeneesa. llepuoasl u rpynmnbl. PU3HYECKHM CMBICI
MOPSAKOBOrO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX sjaep. M3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBHIX 20 XUMHUUECKHX 3IeMEHTOB [leproandeckoit CUCTEMBI
. W. MengeneeBa. XapakTepUCTHKa XHUMHYECKOTO 3JIEMEHTA [0 €ro IOJOKEHUIO B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU HU3MEHEHUSPAJANYCaaTOMOB XHUMHUYECKUXIIIEMEHTOB,METAIIINYECKUXHU
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U IEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHA Hayku U npakTuku. J[. . Mennenees — y4€HbIN U IpakJaHUH.

XumuyeckasicBsa3b. KoBaneHTHas (TIOISIpHASUHETIONAPHAS )CBSI3b.

DIIEeKTPOOTPULIATETEHOCTEXUMUYECKUXAIEMEHTOB. IOHHASICBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccsl
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuuiaxcnepumenm:

U3y4YeHHEe 00pa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJEWUCTBHUE TUAPOKCUIA
[MHKAa C pacTBOpaMU KHUCJOT M IIEI0YeH, MPOBEACHUE OIbBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (fropeHue, peakliuu pas3ioKeHUs, COSTUHEHUS).

Mesncnpeomemnuieceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpU M3YYEHHHM XUMHUH B 8 KJlacCe OCYIIECTBISETCS
yepe3 MCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO--HAyYHBIX MOHATHHA, TaK M IOHATHUH,
SBJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO0me ecTeCTBEHHO--Hay4YHbIE MOHATHS: HAy4HBIH (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJu3, CUHTE3, KJIacCU(PUKALM, TEPUOAUYHOCTb, HAONIIOICHHE, SKCIIEPUMEHT,MO/IEIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aTroM, D5JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIWJA, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYyJNa, JJEKTPUYECKHHA 3aps], BEIIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHHME BEIECTBA, ra3, (pU3MUECKUe BEIMYUHBI, €IUHUIBI U3MEPEHUs,, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus:porocunres,nprxanue,ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TIOJIE3HBIE
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

e 9 KIIACC

BemecrBonxumMmnueckasipeakusi

[lepuonnueckuii 3akoH. Ilepuoguueckas cucrema Xumuyeckux diemeHto /[l U
MengeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHUX
DJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallus, KaJIbLUsA U HUX COCIAUHEHUH B COOTBETCTBUU C
MOJIO’KEHUEM 3JIEMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BMIbl XUMHUYECKOH CBA3M. THIIBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKU U BUJ]A XUMUYECKOUCBS3H.

Knaccudukanus M HOMEHKJIATypa HEOpPraHHYECKHX BelIecTB. XMMHMYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K pa3jIMUHBIM KjaccaM HEOpPraHMYeCKHUX COEIMHEHUH, TeHeTHdecKas
CBSI3b HEOPTaHMUYECKUX BELIECTB.

Knaccudukanmss XuMUYECKHX peakIuid Mo pa3IMyHbBIM NpU3HaKaM (TI0 YHCIYy U COCTaBy
YYacTBYIOLIMX B PpEaKLUUU BELIECTB, MO TEIIOBOMY 3¢ (eKTy, MO H3MEHEHMIO CTerneHeil
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, IO OOPAaTHUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
SH/I0TEPMHUYECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHHUS.

[TonsiTne 0 ckOpocTH XUMHUYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX MU HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX W TeTeporeHHbIX peakuusax. [lonstue o
karanuse. [lonarue o xumnyeckoMm paBHoBecuu. MaKTOPHI, BAUSIONINE HA CKOPOCTbXUMHUUECKON
peaxKLuy U MOJI0KEHUE XMMHUECKOIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, JJIEKTPOHHBIA OandaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIBbHON peakunu. CoOCTaBIEHUE YpPaBHEHUN OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI 0 OajlaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHU3M JMCCOMAIH BEIIECTB C Pa3IMYHBIMU BUJIaMU XUMHUYECKOH cBsi3U.CTeneHb
nuccoranui. CUIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcioBusl MPOTEKaHUs PEAKIMII MOHHOTO OOMEHa, MOJHBIE U
COKpAalEHHBbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeJCTaBlICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peaklUuMud Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuiiakcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILIECTB —
METAJJIOB M HEeMeTauioB (TpaduTa M ajiMasa), CIOXKHBIX BEIIECTB (XJopuia HaTpus),
UCCJIEIOBAaHNE 3aBHUCHMOCTH CKOPOCTHM XMMHMYECKON pEeakUUU OT BO3JEHCTBUSA Ppa3IUYHbIX
(bakTOpoOB, MCCIETOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIecca IUCCOLMALNN
KUCJIOT, LIeNIoueil U coleil (BO3MOKHO MCIOIb30BAHUE BUIEO MATEPUATIOB), IPOBEACHUEOIIBITOB,
WUTIOCTPUPYIOIINX NPU3HAKU NPOTEKaHUs peakiuii MoHHOro obmeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WUIIOCTPUPYIOLIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIXpEAKLIUN(TOpEHNE, PEAKIIUNPA3II0KEHNS,COCTUHEHNS),



pacrno3HaBaHHE€ HEOPraHUYECKUX BELIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIMil Ha
MOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33]1a4.

HemeTajsibiunxcoeuHeHUsI

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue M (PU3MUYECKHEe CBOWCTBAa MPOCTHIX BEHIECTB — TaJIOTEHOB.
XVMHYECKHE CBOWCTBA Ha IpUMEpPE XJopa (B3aUMOJEHCTBUME C MeTallaMH, HEMETalllaMH,
menoyamu).  XyopoBojopoa. ConsHas KHCIIOTa, XWMHUYECKHE CBOWCTBa, IMOJyYEHHE,
IpuMeHeHue. J[elcTBUEXIIOpa U XJI0POBOAOPOIa HA OPTaHU3M 4YelloBeKa. BakHeuIne XJI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 37eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPONHbIE MOIU(PHUKAIIMHM KUCIOPOJa U Cepbl. XUMUYECKHE CBOWCTBA
ceprl. CepoBomopon, cTpoeHue, (U3MYECKHe W XHUMHYECKHEe CBOHCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHas KHCIoTa, (U3MUYECKUE U XMMHYECKUE CBOMCTBA
(oOmIre KaKk MpeaCcTaBUTENs Kilacca KUCIOT U crielupuIecKre). XUMHUECKUE PEaKIIUU,IeKaIIIe
B OCHOBE MPOMBIIUIEHHOTO CIoco0a TOJy4YeHHs CEepHOM  KHUCIOThL. — [IpuMeneHue
CepHOUKHUCIOTHI. COMMCEPHOUKHUCIIOTHI, KadeCTBEHHAsApeaKIusiHacynbdaT-noH. Haxoxnenne cepbl
U €€ cOoeqUHEHUN B npupoze. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CPeabl COCIUHEHUIMU
cepbl (KUCIOTHBIE T0KIU, 3arPA3HEHHE BO3TyXa U BOJOEMOB), CIIOCOOBI €roNpe10TBPaIICHUSI.

OOmas xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIEeHHsS. A30T, pacnpocTpaHeHHUEe B Mpupoie, Gusnueckue u
XumMHuueckue cBoiictsa. KpyroBopot azora B npupojae. AMMHAK, €ro (pU3MUECKUEe U XUMUYECKUE
CBOIiCTBa, Moxy4yeHue u npuMeHeHue. Conn aMMOHUS, UX (PU3NUECKHEe U XUMUYECKUE CBOICTBA,
npuMeHeHre. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KHUCJIOTa, €€ TOJy4YeHHeE,
dusznyeckue M XUMHUYECKHE CBOHCTBa (00IIME Kak MPEICTaBUTENS Klacca KHUCIOT H
cnenupuyeckne). Mcrnonp3oBaHWEe HHUTPATOB M COJIEH aMMOHHMS B KayecTBE MHHEPAbHBIX
yaoOpeHuii. XuMuueckoe 3arps3HeHHe OKpY’Kalollel cpebl COeIMHEHUSIMHU a30Ta (KUCIOTHbBIE
JIOX/IM, 3arpsi3HEHUE BO3JyXa, MOYBBHI U BOJMOEMOB). Pochop, amnoTpomHble MOAM(PHUKAINN
docdopa, buzndeckue u xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u docdopHas kucmora,
¢u3nueckne M XUMHUYECKHE CBOMCTBA, mNoiydeHue. McmompzoBanme (ocdaroB B KauecTBe
MUHEPATBHBIX YI00PEHHUIA.

OO6mas xapaktepuctuka 3meMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUS. YTIEPOJ, alNIOTPOIHbIE MOAU(PHUKAIIMU, PACTIPOCTPAHEHHUE B
npupoje, huzndeckue u XuMudeckue cBorcTBa. Ancopomus. KpyroBopot yriaepoaa B mpupo/e.
Oxkcunsl yraepoaa, ux GuU3NYecKue U XUMUYECKUE CBOMCTBA, JCHCTBHE HA KUBBIE OPraHU3MBI,
MOJIydYeHUE W MPUMEHEHHE. JKOJOTUYECKHE MPOOIeMBbl, CBsA3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIOTEe3a TI00ANbHOTO MOTEIUICHHs KIMMaTa, MapHUKOBBIA 3¢ ¢dekT. YroiapHas Kuciota u eé
coiu, UX (U3MYECKMe M XHMHUYECKUE CBOICTBa, MOJy4yeHHEe M mnpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-uOHBL. Mcnonk30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH
U CEIIbCKOM XO35IMCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoja
(MeTaH, »TaH, S3TWJEH, alleTWIEH, O3TaHOJ, TIJHULEPUH, YKCycHas Kuciora). I[lpupoaHbie
WUCTOYHUKU YTIIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, HEdTh), MPOAYKTHI UX MepepaboTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHSTHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B JKU3HU UeJoBeka. MaTepuanbHOE €IWHCTBO
OpraHMYECKUX ¥ HEOPTraHNUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckne M XHMHUYECKHE CBOICTBA, MOMYyYEHHE M TNPUMEHEHHE.
Coenunenuss kpemHusi B mnpupone. OOmme mnpenacraBieHus o0 oxcuae kpemuus (IV) u
KpeMHUEBOUKUCIOTE. CUIIHKATHI, MXHUCIIOJIb30BAaHUEBOBITY, BIPOMBINIIICHHOCTH. BaxkHe e
CTPOUTENILHBIE MaTepHalIbl: KEepaMHKa, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. IIpobmemMbl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOM KU3HHU.



Xumuueckuiiakcnepumenm:

U3yueHHe oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, POBEICHHE
KayeCTBEHHBIX pPEeaKluil Ha XJOPUA-UOHBI M HAOJIO/IEHUE NMPU3HAKOB UX IPOTEKAHUS, OIBITHI,
oTpakarolmue (U3NUYEeCKue M XMMUYECKHE CBOWCTBA TaJIOTEHOB M MX COEIMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUATIOB), O3HAKOMIIEHHWE C O0pa3laMH XJIOPHUIOB (TajlOreHHJIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu cepbl U €€ COeAMHEHMSIMU (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEpPHAIOB), HAONIOACHHE Tmpolecca oOyriMBaHUS — caxapa IOA  JICWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yY€HUE XUMHUYECKHUX CBOMCTB pa30aBIEHHON CEpHOI
KHUCJIOThI, TPOBEJCHUE KAaYE€CTBEHHOH peakluu Ha Ccyjb(paT-uOH U HaOIIOJCHHE NpU3HaKa e
NPOTEKAaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M MX COEAMHEHHI
(BO3MOYKHO MCIOJIb30BaHUEBUIEOMATEPHANIOB), o0pa3laMu a30THBIX U (PochOpHBIX y100peHUi,
HoJy4YeHue, coOupaHue, paclo3HaBaHME M H3Y4YEHHE CBOICTB aMMHaka, NpOBEIEHHUE
KayeCTBEHHBIX PEaKIMil Ha MIOH aMMOHMS U pocaT-uoH U U3yuyeHUe NPU3HAKOB UXIIPOTEKAHMS,
B3aMMO/IEHICTBHE KOHIIECHTPUPOBAHHOW a30THOM KHMCJIOTHI ¢ MebI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJENIeld KpUCTANIMYECKHMX peImEToK anmasza, Trpadura,
¢dysuiepeHa, 03HaKOMJIEHHE € MPOLIECCOM aJCOPOILUN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIrIéM W yCTPOHCTBOM MPOTHBOTA3a, MOJy4YCHHE, COOMpaHHMe, pPaclO3HABaHWE W H3Y4YCHHE
CBOICTB YITIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakKiMii Ha KapOOHAT M CUIIMKAT-HOHBI
U M3yYeHUE TMPU3HAKOB MX NPOTEKAHUS, O3HAKOMJIEHHE C TMPOAYKLUUEH CHIMKATHOU
MPOMBILIUIEHHOCTH, PELIEHUE SKCIEPUMEHTANBHBIX 3a/1a4u MO Teme «BakHellne HeMeTallIbl U
UX COCIUHEHUSD).

MeTtaibInuXcOeAMHEHUS

OOmiass xapakTepUCTHUKAa XHUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAHUU HUX
nonoxxeHus B [lepuoanueckon cucreMe xumuueckux sneMenToB [{. 1. MenneneeBa u cTpoeHus
atomMoB. CTpoeHHE MeTaUIoB. MeTramnyeckas CBSI3b M MeETauIMuecKas KpUCTalIndecKas
pemérka. OJIEKTPOXUMHUYECKUI pAJ HanpsoKeHUH MeTauioB. PU3NYecKue M XUMUYECKUE
cBoiicTBa MeTtaioB. Obmue crnocoObl MoayyeHus: MeTaioB. [ToHsITHE O KOPPO3UH METAIJIOB,
OCHOBHBIECTIOCOOBI3AIUTHIMXOTKOPPO3HHU. CIUTaBbI(CTaNIb, 9y TYH, TIOPATIOMUHHIA,0pOH3a) 1 150.¢
MIPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[I{erounbIe METAIIIBL: NTOJIOKEHUE B [lepnonueckol cucTeME XUMUYECKHUX 2JIEMEHTOB /.
H. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXAE€HHE B mnpupoae. duznueckue U XUMHUECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEIMHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHui M Kajdplui: moJiokeHue B llepuogmyeckoin
cucrteMe xumuueckux snemeHToB [I. M. MenneneeBa, cTpoeHUE MX aTOMOB, HaXOXICHHUE B
npupojae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BakHenmme coeauHEHUs
KaJblus (OKCUI, THAPOKCHU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AmomuHuil: nosnoxenue B Ilepuonnueckoil cucreme XMMHUYecKuXx diemeHToB I, U.
MenzeneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B Ipupoje. PU3NUYECKUE U XUMUYECKUE CBOMCTBA
anoMuHUs. AM(OTEpHbIE CBOWCTBA OKCUAA U THJIPOKCHJIA AITFOMUHMSL.

XKeneso: mnonoxenne B Ilepuonnueckoil cucreMe xumuueckux asiemeHtos JI. M.
MeHnneneeBa, CTpOCHHE aTOMa, HaxOKJIeHHUE B npupoze. Ousznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunel, runpokcunsl u conu skenesa (II) m sxemesza (III), mx cocraB, cBoiicTBa
UIIOJIy4YEHHE.

Xumuueckuii IKcnepumenm:03HaAKOMJIEHHE ¢ oOpasllaMd METaUIOB M CIUIaBOB, MX
¢u3nyecKUMU CBOWCTBaMH, MW3Y4YEHHE pPE3yJbTaTOB KOPPO3UUM METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEPHANIOB), OCOOCHHOCTEH B3aUMOACWUCTBUS OKCHAA KalbLus H
HATPUACBOJON (BO3MOYKHO HCITIOJIb30BAHUEBUIEOMATEPHAIIOB), UCCIIEIOBAHUECBOUCTB KECTKOM
BOJIBI, TpOIlecca TOPEHHs KeJie3a B KUCIopoie (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUsI KaUeCTBEHHBIX PEAKIMil HAa MOHBI: MarHus, KaJblus, aTFOMUHUS, [IMHKA,
xkene3a (II) u xenesa (III), megu (II), HaGmromeHue W omucaHue MPOIECCOB OKPAIIMBAHHS
IUIAMEHUHOHAMHUHATPUS, KATUSMKAIbLHSI(BO3MOXKHONCIIOJIb30BAHUEBUIEOMATEPUAIIOB),



uccaeaoBaHue aM(pOTEPHBIX CBOWCTB THUAPOKCHAA ATIOMHUHHS W THAPOKCHIA ITMHKA,
peLIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe « BaxkHelire MeTauibl U UX COSIUHEHUS.

XUMHUAHOKpYAKAOLIAscCpeaa

BemectBa 1 maTepuainbl B TOBCEIHEBHOW JKU3HHM YEJIOBEKA. be30omacHoe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momomp NpH XHUMHYECKHX OXKOTaxX
HMOTPABJICHUSIX.

XHUMHYECKOE 3arps3HEHUE OKpYKaroleh cpeanl (IpeaebHas JOMyCTUMasi KOHIICHTPAIIHS
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuiniaxcnepumenm:

H3y4YeHHEe00pa3ioBMaTepHUaIoB(CTEKIIO,CIIaBBIMETAIIIOB, IOJTUMEPHBIEMATEPHUATbI ).

Mescnpeomemnwiecensu

Peanuzarus MexXnpeaAMETHBIX CBS3€M MPU U3YYEHUH XMMHUHU B 9 Kjacce OCYIIECTBISETCA
4yepe3 UCIOIb30BaHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MMOHSTHM, IBJISTFOIITUXCSI
CHUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €ECTECTBEHHO--HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TTOHATHS: HAYUHBIA (paKT, TUTIOTE3a, 3aKOH, TCOPHs,aHATTN3,
CUHTE3, Kiaccu(ukamus, TMEePUOJUIHOCTh, HAOMIOACHHE, JKCIEPUMEHT,MOICIHPOBAHUE,
HU3MEpPEHHE, MOJIENb, SIBICHHE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MaTCPUAITBI.

®usuka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJI, H3OTOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUM 3aps]l, NPOBOJHUKH, IOJYNPOBOAHHUKH,
TDIICKTPUKHY, (POTOIIEMEHT, BEIMIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHUE BEIISCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAss pemETKa, CIUIaBbl, (U3HYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocunTe3, apixaHue, Onocdepa, IKOCHCTEMa, MUHEPAIBbHBIC YIO0OpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKONIa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOTPaMMbl OCHOBHOIO 00IIero o0pa3oBaHuUs
JOCTUTAIOTCS B XO/I€ O0OYUYEHUS XUMHH B €UHCTBE yUeOHON U BOCIIUTATEILHOMN JESITEILHOCTH B
COOTBETCTBUU C  TPAAUIMOHHBIMH  POCCHUICKMMHU  COLMOKYJIBTYPHBIMHU M  JYXOBHO-
HPABCTBCHHBIMHU I[CHHOCTSIMHU, MPUHSATBIMA B OOIIECTBE MpaBUJIAMH MU HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT MTPOLIECCaM CAMOITO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIIMNA 00yYarOIINXCSl.

JIMYHOCTHBIE PE3YJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUNA W PACUIMPEHHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTH4€eCKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIICHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUs XUMHYECKOW HAyKd B JKU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MHGpOpMAIMEd O MEPEeIOBBIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTpoHCTBe
MUpa U 00IIEeCTBa;

2) rpaJaaHCKOr0 BOCIIMTAHMS:

MPEACTABJICHUS] O COIMAIBHBIX HOpPMaxX W TMpaBUJIaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE,KOMMYHHKATUBHOMKOMITIETEHTHOCTHBOOIIIECTBEHHOIIOIE3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPUECKOM M JAPYTrUX BHIAX JEATEIIHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOW NeATEIbHOCTUIIPU BBIMOJHEHUH Y4eOHBIX,[I03HaBaTeNbHbIX3a/1a4,
BBITIOJTHCHAH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX TPOCKTOB, CTPEMIICHUS K
B3aMMOIMOHUMAHHUIO M B3aMMOIIOMOILM B Ipoliecce ITON yueOHOU IesTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJCHHE M TIOCTYNKH CBOMX TOBApUIIEH C TMO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEJCTBUI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 O3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XUMHYECKOM  peakiui,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH M COCTAaBJISIOLIUME OCHOBY JUIS
MOHMMAHUS CYIIHOCTH HAYYHOU KapTUHBI MUPA, PEACTAaBIEHUSI 00 OCHOBHBIX3aKOHOMEPHOCTSAX
Pa3BUTHS MPUPO/IBI, B3aUMOCBS3X U€JIOBEKa C MPUPOJHOMN cpefoi, O POIM XUMHUH B IMO3HAHUU
ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBHI, HAINPaBJICHHBIE HA TOJYyYEHHE HOBBIX 3HAHMM 1O XUMUH,
HeoOXOouMBbIe i1 OOBSCHEHUS HAONIOaeMbIX TPOIECCOB M SBJICHHM, MO3HABATEIHHOM,
WH()OPMAITMOHHON U YUTATENHCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHOU paOOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypPOM, NOCTYMHBIMH TEXHHYECKUMH CPEICTBAMU
WH(GOPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0O M TMO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HUCCIIENOBATEIBCKOM JEATETbHOCTH, K OCOZHAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS 00yUYeHUS B HajbHEHIIEeM;

4) popMHupoOBaHUSA KYJbTYPbI 310POBb:

OCO3HAaHHE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KU3HH, OCO3HAHUE IIOCJIEICTBUN U HENPUATUE BPEIHBIX
npuBbIUeK (yHoTpeOJIeHUsI aJKOTrojsl, HApPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOICHHS
IpaBJI O€30MMACHOCTH MPH OOPaLIEHUH ¢ XUMHUYECKUMHU BELIECTBAMU B ObITY U pealbHOWKHU3HH;

5) TpynoBoro BocnuTaHus:

MHTEpEeC K MPAKTUUECKOMY M3y4eHHUI0 Npodeccuil u TpyJa pa3iMyHOro poja, yBaKEHUE K
TPyy M pe3ylibTaTaMm TPYJOBOM JEATEIbHOCTH, B TOM YKCIIE Ha OCHOBE IPUMEHEHHS
MpPEAMETHBIX 3HAHWKW TI0O XHMHH, OCO3HAHHBIH BBIOOP WHIUBUIYAIBHOW TPACKTOPUU
MPOJOIHKEHUSIO0PA30BAHUACYIETOMIIMYHOCTHBIXHHTEPECOBUCTIOCOOHOCTUKXMUH,
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OOIIECTBEHHBIX ~ MHTEPECOB M  TNOTPEOHOCTEW, yCHemHoil  mnpodeccnoHaIbHOM
NESITEIbHOCTH M Pa3BUTHUA  HEOOXOAMMBIX YMEHHMH, TOTOBHOCTb aJalTHpPOBATHCA B
npodeccuoHaIBHOM cpesie;

6) IKOJIOrM4eCKOro BOCIIUTAHUSA:

9KOJIOTHYECKHU 11e7IecO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOYHHKY XKM3HM Ha 3emie,
OCHOBE €€ CyILIECTBOBaHMs, MOHMMAHUE LIEHHOCTH 370pPOBOro M Oe3omacHoro o0Opasa >KU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (H3MUECKOMY M ICHXHYECKOMY 3/I0POBbIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TIPABUIJI OE30IIaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalMsIX, YTPOXKAIOIINX 340POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, IOJIydaeMble MpPH H3YYEHUU XUMUH, AJI pELICHHS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOILEH IIPUPOJAHON CPEOH, ISl ITOBBILICHUS YPOBHS SKOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATLHOTO XapaKTepa dKOJOTHYECKHX MPOoOJIeM U MyTeill MX pelleHus
MOCPEACTBOM METOJI0B XMMMH, SKOJIOIMUECKOTO MBIIUIEHHS, YMEHUS PYKOBOJICTBOBAaTLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAJIBHON NIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMbIE U1 (DOPMHUPOBAHMS
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TECOPHs, NPUHIMI, TUNOTE3a, (QaKT, cUcTeMa,
IpoIiecC, SKCIEPUMEHT U IPYroe.), KOTOPbIE MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
npeMeTax U MO3BOJSIOT HA OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOW Hay4YHOH KapTHHE MHUpa, U yYHUBEpcajbHble ydyeOHblE NeHCTBUA (TO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOpbIe 00ecreyuBaroT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOATEJILHOMY IJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU €SI TeIbHOCTH.

ITo3naBaTebHBbICYyHHBepcalbHbley4YeOHbIe1eii CTBUSA

Ba3zoBble JJornueckue neiicTBuA:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS [PU OCBOCHUM 3HAHMIL:
pacKpbelBaTh CMbICI XMMHUYECKMX IOHATUH (BBIAENATH UX XapaKTEepHble IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C JPYTUMHU MOHSATHIMHU), UCIIOIB30BATh MOHATUS JJISI OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBJICHUH, BBIOMpATh OCHOBaHWS W KPUTEPUHU Ul KiIacCUPUKALMU
XMMHUYECKHX BEIIECTB U XMMHUUECKUX PEaKLMH, yCTaHABIMBAaTh IPUUNHHO-CJIEICTBEHHBIE CBA3U
MEXyOOBEKTaMH U3YUYEHUS,CTPOUTh JIOTMUECKUEPACCY K AEHUS(MHAYKTUBHBIE, 1€ JyKTUBHBIE, 110
AQHAJIOTHMH), 1€JaTh BbIBO/BI U 3aKIFOUECHHUS;

yYMEHHUE NPUMEHATh B Npoliecce MO3HAHMUs MOHATHUS (IIPEIMETHblE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJENHU, HUCIOJb3yEeMble€ B XHMHUH, MPEOOpPa3OBHIBATh HIMPOKO
IpUMEHSeMbIE B XUMHUHM MOJIEJIbHBIE MPEACTaBICHUS — XMMUYECKHI 3HAK (CHMMBOJI 3JIEMEHTA),
XuMHu4eckass ¢GopMyla W YpaBHEHHE XHMHUYECKOH pEaKIUd — TpU peleHuH y4eOHO-
MIO3HABATEJIBHBIX 3aJad, C Y4YETOM OTUX MOJENBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKA HM3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBSA3HM U
IIPOTUBOPEUMS B U3yUaEMBIX IPOIECCAaX U SIBICHUAX.

ba3zoBpienccienoBare/bCKHeICHCTBHA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KAaYeCTBE MHCTPYMEHTAa MO3HAHMS, a
TaKKe B KadecTBE OCHOBBI JJIs1 (OPMHPOBAHMS THUIOTE3bl IO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHre OmbiTa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YUEHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0JI0M IPOLIecca, CaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3yiabTar, (opMyIHpOBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
HCCJIETOBaHMsI, COCTABJIATh OTUET O MPOJIeNIaHHOM paboTe.

Padora cundopmanmeit:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO Pa3IMYHBIX BUJIOB
uopMIpeaCcTaBICHUS, 10Ty 4aeMyOH3Pa3HBIXUCTOYHUKOB(HAYYHO-TIOYJIIpHAsIIUTEpaTypa
XUMHUYECKOI0 COJIep KaHUs, CIIpaBOYHBIE ITOCOOUS, pecypchl IHTepHETa), KpUTHUECKHOLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE IPUMEHSATh Pa3IU4HbIE METOJIbI U 3alpPOCHI MIPHU MOUCKE U 0TOOpe MHPOpPMAIK U
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ONpeNeNEHHOr0  TUMa, MPHOOpeTeHHe OmbITa B OOJIACTH  MCIIOJIB30BaHMA
UHGOPMALIMOHHO- KOMMYHHKAaTUBHBIX TEXHOJOTHH, OBJIaJeHUE KyJIbTYpOH aKTUBHOTO
UCIIOJIb30BaHUS PA3JIMYHBIX IMOMCKOBBIX CHCTEM, CAaMOCTOATEIBbHO BBIOMPATh ONTUMAIIBHYIO
dopMy mnpezacraBieHuss MHGOPMALKMKU W WUIIOCTPUPOBATH peLIaeMble 3aJaud HECJIOKHBIMU
cXeMaMH, JrarpaMMamu, Apyrumu popMamu rpaduku U UX KOMOMHALIUSAMUY;

yMEHHE HCMOJb30BaTh W AaHAJU3UPOBATh B IpolLecce y4eOHOW M HUCCIIe0BAaTEIbCKOMN
JeSITeTbHOCTUUH(OPMAIIMIOO BIUSHUUIIPOMBIIIUIEHHOCTH, CEICKOTOX03sICTBAaUTPAHCIIOPTa HA
COCTOSIHHE OKPY’KAIOLIEH MPUPOIHOMN CPEIbI.

KoMMyHuKATHBHBIEYHUBepCcaJbHbIey4YeOHbleAeiicTBHA:

yMEHHs 3aJaBaTh BOIPOCHl (B XoJe auanora M (WIM) JTUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (OpMyIUpOBaTH CBOU MPEIUIOKEHUS OTHOCHTEIBHO BBINOJIHEHHS
MPEI0KEHHOM 3a/1auu;

YMEHUAPECTABIATHIIONYYEHHBIEPE3YIbTaTHIIO3HABATEIbHONIEATEIFHOCTUBYCTHBIX |
MUCHbMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIMI0 pEe3ylbTaTOB BBIMOJHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OTBITA, JTAOOPATOPHOW pPAOOTHI MO HCCIICTOBAHHIO CBOWCTB
BEIIIECTB, YYeOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM NMO3HABATEIBHOW U
UCCJIEIOBATENLCKON NEATEIbHOCTH MPU PEIICHUH BO3HHUKAIOUIMX MPOOJieM Ha OCHOBE Y4ETa
0o0IIMX WHTEPECOB U COTVIACOBAHUS MO3UIUK (0OCYXKIEHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbD», KOOPAMHALIMS COBMECTHBIX JCHCTBHIA, ONpeaeNieHue KpUTEPHEB M0 OLEHKE KayecTBa
BBITIOJTHCHHON paOOTHI U IPYTHE).

PeryasiTuBHbleyHUBEpPCAJbHbIEY4eOHbIeACHCTBHS:

YMEHHE CaMOCTOSTEIIbHO ONPEACIATh eI JIeATeIIbHOCTH, INIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
HanOonee H(QeKTHBHbIE CIOCOOBI pemieHHs Y4YeOHBIX M IO3HABaTENbHBIX 3374,
CaMOCTOSITEJIbHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alroputM AEUCTBUNA HpU
BBIMOJIHEHUH 33JaHUN € y4€TOM TIOJy4YEeHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTaX —
BELIECTBAX U PEaKIUAX, OICHUBATh COOTBETCTBHE MOIYYEHHOI'O pe3yJibTaTa 3asBJICHHON e,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraeéMble B YCIOBUU 3a/1aHUI.

MNPEIMETHBIEPE3YJIBTATDI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHUIO 00s3aTENBHOTO COAEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOW QeaepanbHON paboyeil mporpaMMol, BBIACNAIOT: OCBOCHHBIE
0o0yJaromuMHUCsl Hay4yHbIE 3HAHWS, YMEHHS M CIHOCOOBI JCHCTBHHA, crienupuIecKue JUis
npeaMeTHOW o0nacTu «XUMHS», BHUIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CHTYAIIHsX.

K koHiy oOyuenus B8 kiiaccempeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy 00YyHAIOIIKXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUN: aTOM, MOJEKYJa, XUMUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAs ), BAJICHTHOCTH,
OTHOCHUTEIIbHAsI aTOMHAsI U MOJIEKYJIIpHasi Macca, KOJMYeCTBO BEIIECTBA, MOJIb, MOJIIpHAasiMacca,
MaccoBasi JIOJI XUMHUYECKOTO JJIEMEHTa B COCIMHEHHH, MOJIAPHBIH OOBEM, OKCHI, KHCJIOTa,
OCHOBaHHUE, COJb, DJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas peakius,
KJaccu(UKaus peaKkiyii: peakuu COSAWHEHHsI, PEaKIUU Pa3I0KEHUs, PEaKIMu 3aMeIleHus,
peakiuu 0OMeHa, 9K30- U YHIOTEPMUYECKUE PEaKIH, TETIOBOM 2PEeKT peakiuu, aapo aToma,
AIIEKTPOHHBIN CIIOW aTOMa, aTOMHAas OpOHTalb, PaluyC aTOMa, XUMHUECKasl CBSI3b, MOJSIPHAs U
HENOJSIpHAsi KOBAJICHTHAsl CBSI3b, HOHHAS CBsI3b, MOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBas J10Jis
BellleCcTBA (ITPOLICHTHAS KOHIIEHTpPAIIUs) B PaCTBOPE;

WLUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX MOHSATHI UIIPUMEHSTh 3TH NOHATUS TPU
OIMCAaHWH BEIIECTB U UX MPEBPAIICHUH;

UCIIONIb30BAaTh XMMHUYECKYI0 CHUMBOIIMKY MJisi COcTaBlieHUs (OpMyNl BEUIECTB M YpaBHEHUU
XUMHYECKHUX PEAKIUI;
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OTIpeIeNATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEHb OKHCIICHUS
DIIEMEHTOB B OMHAPHBIX COEAWHEHHSX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIACCY
coenuHeHunodopMyIam,BUIXUMHUYECKON CBSI3U (KoBasIeHTHAsU VMOHHAs)B
HEOPraHUYECKUXCOEANHEHUSX;
packpbiBaTh cMbIcl [lepuonnueckoro 3akoHa J[. M. MenaeneeBa: 1eMOHCTPpUPOBATH MOHUMAaHKE
NEPUOANYECKONM 3aBHUCHUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoanueckoit  cucreMe, 3aKOHOB  COXPAaHEHHS  MacChl  BEIIECTB, IOCTOSHCTBA
COCTaBa,aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOrajpo;
ONHKCBHIBATh M XapaKTepH30BaTh TabnuuHyio (opmy Ilepuonmueckoil cUCTEMBl XHMHUYECKHUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u «mnobounas noarpynna (b-
rpyIIa)»,Majbled O0NbIINENePHOIbl,COOTHOCUTH 0003HAUEHUS, KOTOPBIEUMEIOTCSIBTA0INIIE
«Ilepnoguueckas cucrema xumuueckux snemeHToB Jl. M. MeHneneeBay ¢ 4MCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB MW 3apsj sjapa, odiiee
YHCJIO 3JIEKTPOHOB M PAaCHpPEEICHHE UX M0 3JIEKTPOHHBIM CIIOSM);
KJIaccu(UIMpPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMHUYECKUE PEaKIuH
(TI0 YUCITY ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY d(PdeKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX KIACCOB,
MOJATBEPXKJas  ONUCaHHE TpUMepaMH  MOJIEKYJSIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIINi;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUM B Pa3IMYHbIX YCIOBUSIX;
BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMylie COeAMHEHUs,, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAMTDH PACUETHI [0 YPABHEHHIO XUMUYECKOM peaKkiuy;
IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIbHON ACSITEIBHOCTH — QHAJIU3 U CUHTE3, CPaBHEHHUE,
00001IeHIE, CUCTEMAaTH3alINI0, KIACCU(UKAIINIO, BBIIBICHUE TPUYMHHO--CJICICTBEHHBIX CBS3CH
— I U3Yy4YEHUs CBOMCTB BEIECTB M XMMHUYECKUX PEAKLUN, €CTECTBEHHO-HAayYHbIE METOJbI
MO3HaHUs — HAOJI0IeHIE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIIl UMBICIICHHBIN);
CJIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUUYECKOM MOCYyA0H U Ja00paTOpPHBIM 000pyI0BaHHEM, a
TaK)Ke MpaBuiIaM OOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH MO BBIMOJTHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TOJXYYEHUIO M COOMpaHMIO ra3000pa3HbIX BEILECTB
(Boopoa M KHCIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C ONpEAENEHHOW MaccoBOM Joyiei
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTh W IPOBOAUTH XMMMUYECKHE DKCIEPUMEHTHI 110
paclio3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBIO HHIWKATOPOB (JIAKMYC,
deHondranent, METUIOPAHXK U APYTHE).
K koHly o0yueHus B9 kiaccenpeIMeTHbIe pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAOLIUXCS YMEHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHI: XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, aHHUOH, IIPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO,  BaJCHTHOCTD,
AJIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKUCJICHMS, XUMHUYECKas peakuus, XUMHUYECKas CBS3b,
TEIIOBOM APPEKT peakiyu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, IEKTPOIUTHI, HEAIECKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMS, PEaKIUd HOHHOrO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE peaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakluy, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHHME, aJJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHAs, HOHHAs, METaJUIMYECKasl), KpUCTaJUIMYecKast
pemérka, KOppo3us METaJIOB, CILIaBbl, CKOPOCTh XUMHUUECKON PEAKINH, ITPEIEIbHOI0MYCTUMAs
koHueHrtpauus [1/IK BemecTna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUI UIIPUMEHSTh 3TH NOHATUS NpU
OTHMCAaHUU BEIIECTB U UX MPEBPAILCHUI;
UCTIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIS COCTAaBJICHUS (OPMYJ BEMIECTB M ypaBHEHHM
XUMHUYECKHUX PEaKIIHii;
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23

24

25

26

27

28

29

30

31

32

33

ONpEeNeNsATh BaJEHTHOCTb W CTENEHb OKHUCICHHMS XUMUYECKHX D3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJIACCy COEAMHEHUU IO
dbopMynaM, BUI XUMUYECKOU CBS3H (KOBAJICHTHAs, MOHHASI, METAJIIMUECKas) B HEOPraHMUeCKHUX
COCIIMHEHUSX, 3apsi/i MOHA 10 XUMHUYECKOH (opmyIe, XapakTep Cpelsl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cmbicia Ilepuonnueckoro 3akona J[. M. MengeneeBa W J€MOHCTPUPOBATH €ro
MOHMMAaHUE: OMKCHIBATh M XapakTepuszoBaTh Tabmuunyio ¢opmy llepuoanueckoil cucteMsl
XUMHUUYECKHMX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJ1aBHas nmoiarpynna (A-rpymnma)» u «modouyHas
noarpynna (b-rpynma)», maneie u Oonbline MEPHOIBI, COOTHOCHTH O0O3HAUEHHUS, KOTOPHIE
UMEIOTCS B TEPUOJMYECKOM Tabiulle, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOECHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHCIO IEKTPOHOB U paclpeefieHue Ux
10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEJIMHEHWI B MpeJenax MajiblX MEPUOJOB U TJIABHBIX MOIAIPYII C YYETOM CTPOCHHS
UXaTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUECKHE PEaKluu
(Mo 4YMCIy M COCTaBy Yy4YacTBYIOIIMX B pEAaKLIWU BEHIECTB, MO TemIoBoMy 3¢ dekry, 1o
WU3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTH) OOIIME M CIEHU(PUUSCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEILIECTB, MOATBEPK/1asi ONIMCAHNUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISATh YPABHEHHUSI JIEKTPOJUTUUECKON TUCCOLUMALIMYA KUCIIOT, HIEI0YEH U COJIEH, TIOJHbIEN
COKpaIIE€HHBIC YpaBHEHHs peaKUWii MOHHOTO OOMEHa, ypaBHEHHS pPeakIuil, OATBEPKIAOIINX
CYyIIIECTBOBaHUE T€HETHUECKOM CBSI3M MEK/y BEIIECTBAMHU Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIXPEAKIIUINIIOCPEICTBOMCOCTABICHUS
9IEKTPOHHOTO OaslaHca ATUX PeaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XUMUYECKHUX MTPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa Mo (opMylie COCIWHEHHUS, MAacCOBYIO OO BEIIECTBAa B PAacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOU PEaKIUH;

coOiroaaTh MpaBuiia MOJIb30BAHUS XUMUYECKOW MOCyAO0N U TabopaTOpHBIM 00OpYIOBaHHEM, a
TaKXe MpaBuiia OOPAIICHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHMSMHU TIO BBITIOJHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Ta3000pa3HBIX BELIECTB
(aMMHMaKa ¥ yriaeKucioro rasa);

MPOBOJIUTh PEAKLMM, MOATBEPKIAIOIIME KAaYeCTBEHHBI COCTAaB pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM IMyTEM XJIOpHI-, OpOMHI-, MOAUI-, KapOoHat-, (ocdar-, cunmkar-,
cynbdar-, TUAPOKCUI-UOHBI, KATHUOHBI aMMOHHMS ¥  HMOHBl HM3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIE ONEPALIMN MBICIUTEIBHON JEATEIbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
00001IeHNE, CUCTEeMAaTU3aINIO0, BBISIBJICHUE MPUYMHHO-CIICJCTBEHHBIX CBS3€H — IS U3ydYCHHS
CBOMCTB BELIECTB W XMMHYECKHUX pEAKIMi, €CTECTBEHHO-HAy4YHbI€ METOAbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICICHHBII).
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TEMATHYECKOEINTAHUPOBAHHE

8 KUIIACC
Ne HanmeHoBaHuepa3sie0BH KoanvecrBouacos DJIeKTpPOHHbIe(LM(poBbIE)
n/n TeM IPOrpaMMbl Bcero KontpoabHubie IMpakTuyeckue o0pa3oBaTe/ibHbIEpPeCypPChl
padoTbI padoThbI
Pa3nesal.llepBoHayajbHbIEXUMHUYECKHCTIOHSA THSA
1.1 XUMUS—BaXHAA001aCTh 5 2 bubnuorexa
€CTEeCTBO3HAHUS U HOKhttps://m.edsoo.ru/7f41837¢
MPaKTUYECKOUICATETHOCTH
4elioBeKa
1.2 BemectBanxumuueckuepeak 15 1 Bubanoreka
005051 IOKhttps://m.edsoo.ru/7f41837¢
Ntoro nopazneny 20
Paznen2.BaxuneiimuenpeacTaBuTeIMHEOPraHUYeCKMXBeEIIEeCTB
2.1 Boznyx.Kucnopon.ITonsitue 06 6 bubnmnoreka
OKCHIaX IIOKhttps://m.edsoo.ru/7f41837¢
22 Bonopox.llonstueoxuciaorax 8 1 bubnuoreka
1 COJISIX IHOKhttps://m.edsoo.ru/7f41837¢
23 Bona.Pacteopsr.ITorsiTHeo60c 5 1 1 bubnmoreka
HOBaHHSX L OKhttps://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIEKJIACCHI 11 1 1 bubnuoreka
HEOPTraHWYECKUXCOSTUHEHU I IOKhttps://m.edsoo.ru/7f41837¢
Uroro nopazneny 30

Pa3nen3.llepnoanyeckuiizakonullepn
cBfA3b. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHH

oguyeckasicucreMaxumuieckuxdnemeHToB/[.M.MenpneneeBa. CtpoenneatoMmoB. XHMHYECKAs

3.1 [TepnoanueckuitzakoHH 7 bubnuoreka
[lepuonnueckascucrema HOKhttps://m.edsoo.ru/7f41837c
XUMHYECKHX dj1emMeHToB 1. 1.

MenaeneeBa.CTpoeHueaTroMa

32 XHUMHUYECKASICB3b. 8 1 bubnnoreka

OKHUCIHTEITBHO- IHOKhttps://m.edsoo.ru/7f41837¢

BOCCTAaHOBUTCJIbHBICPCAKITUN
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Wroro nopasneny 15 bubnuoreka
ITOKhttps://m.edsoo.ru/7f41837¢
PeszepBHOEBpEMS 3 bubnmoreka
IOKhttps://m.edsoo.ru/7f41837¢
OBILIEEKOJIMYECTBOYACOBIIOITP 68

OI'PAMME




IKJIACC

Neni/mm HaumenoBanuepasaenopuremnporpammsl | Kosmmuecrsouacos DuiekTpoHHbIe(IIU(POBLIE)
Bceero Konrpoabnbie | IlpakTuyeckue | 00pa3oBaTebHbIEPECYPCHI
padoThbI padoTbI
Pa3nenl.BemecTBoMXuMniecKuepeakuuu
1.1 [ToBTOpEeHMEe U yriayOneHue 3HaHUN 5 1 bubnnoreka
OCHOBHBIXpa3/ieJoBKypcadkiacca LOKhttps://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAK 4 bubnuoreka
007051 ITOKhttps://m.edsoo.ru/7f41a636
1.3 DNEKTPONUTHYECKASAUCCOLIUALIHS. 8 1 1 bubnmoreka
XHUMHUYECKUEPEAKIIMUBPACTBOPaX HOKhttps://m.edsoo.ru/7f41a636
Hroro nopazaeny 17
Pa3nen2.HemerasibIuMXCOeIMHEHUSI
2.1 OOmasixapakTepuCTUKAXUMUYECKUX 4 1 bubnmoreka
anemeHToB VIIA-rpynmel. ["ajgorenst I{OKhttps://m.edsoo.ru/7t41a636
22 OOmrasixapakTepuCTUKAXUMUIECKUX 6 bubnnoreka
sanemeHnToB VIA-rpynmnsl. Cepa u [HOKhttps://m.edsoo.ru/7f41a636
e€CoeIMHEHUS
23 OO6mrasxapakTepUCTUKAXUMHUUECKHIX 7 1 bubnuoteka
37eMeHTOBV A- LOKhttps://m.edsoo.ru/7f41a636
rpynibl. A30T,ochopunxcoeTMHEHUS
2.4 OO6mrasxapakTepUCTUKAXUMHUYECKUX 8 1 2 bubnuoteka
anemeHToB [VA-rpynmnsl. Yriaepon u OKhttps://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro nopasneny 25
Pa3znen3. MeraaibIuMXCcoOeAUHEHUS
3.1 OO01I1eCcBOICTBAMETAIIIOB 4 bubnuoreka
ITOKhttps://m.edsoo.ru/7f41a636
3.2 BaxuenmumeMeTauIbINNX COE TUHEHU 16 1 2 Bbubanoreka
IOKhttps://m.edsoo.ru/7f41a636
Hroro nopaszneny 20

18




Paznend. Xumusimoxkpy:xaoumasicpena

4.1 BemecrBaumarepuaiblB)KU3HUYEIIOBEKA 3 bubmmoreka
LOKhttps://m.edsoo.ru/7f41a636
Wroro nopasneny 3
PezepBHOEBpEMS 3 bubnmoreka
IOKAhttps://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne Temaypoka KoimyecTBo4acos Jarausyyenus JJIeKTpOHHbIenu¢poBbIie
n/n o0pa3oBare/ibHbIE
Bcero | Konrpoabnbie IlpakTHyeckue | mJaH ¢dakr pecypcesl
padoThI padoThI
1 [Ipeamerxumun.PonbxnmMuns 1 07.09 bubnnoreka
JKM3HHU YejoBeka. Tena u L OKhttps://m.edsoo.ru/ff0d21
BEILECTBA. Oc
2 [TorsiTHEOMETONAXTTO3HAHUSIBXHUM 1 08.09 bubnuoteka
uu OKhttps://m.edsoo.ru/ff0d22
Te
3 [TpakTuueckaspadboraNel 1 1 14.09 bubnnoreka
«[IpaBunapaboTHIB LOKhttps://m.edsoo.ru/ff0d23
1a00paTOPUUHITPUEMBI dc
oOpartieHuscIab0paTOPHEIMOOOPY
JIOBAaHUEM»
4 Huctele BeleCTBa U CMECH. 1 15.09 bubnnoreka
Crnioco6rIpazaenenusacmeceit [OKhttps://m.edsoo.ru/ff0d26
ca

5 [TpakTuueckaspadoralNe2 1 1 21.09 bubnuoreka

«Paznenenue cmeceit (Ha OKAhttps://m.edsoo.ru/ff0d28
MPUMEPEOUNCTKUTIOBAPEHHOICO c8
JN)»

6 ATOMBIUMOJIEKYJIBI 1 22.09 bubnuoteka
LOKhttps://m.edsoo.ru/ff0d2a
6c

7 XHUMUYECKUEITEeMEHThI. 3HAKU 1 28.09 bubnnoreka

(CHMBOJIBI) XUMHUYECKUX [HOKhttps://m.edsoo.ru/ff0d2b
9JICMEHTOB e8

8 [IpocTeiencaoKHbBIEBELECTBA 1 29.09 bubnnoreka
L OKhttps://m.edsoo.ru/ff0d2a
6c

9 ATOMHO-MOJIEKYJISIPHOEYUEHUE 1 05.10 bubmmoreka
LOKAhttps://m.edsoo.ru/ff0d2d|
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50

10 3aKOHIIOCTOSIHCTBACOCTABA 06.10 bubnmnoreka
BelecTB. XuMuueckasgopmyma. [OKhttps://m.edsoo.ru/ff0d2e
BanenTHocTh aTOMOB ac
XUMHUYECKUXDIIEMEHTOB
11 OTHOcUTENbHAsIaTOMHasIMacca. 07.10 bubnnoreka
OTHOCHUTEIbHAS LOKhttps://m.edsoo.ru/ff0d32
MOJIEKYJIsIpHasiMacca 3c
12 MaccoBasnoIIXUMHIYECKOTO 13.10 bubnuoreka
3JIEMEHTA B COCIMHCHHUH LOKhttps://m.edsoo.ru/ff0d35
Oc
13 KommuectBoBemniecTBa.MoIb. 14.10 bubnuoreka
MousipHast macca [HOKhttps://m.edsoo.ru/ff0d52
30
14 PuU3NYECKUENXUMUYECKHE 20.10 bubnmnoreka
SBIIEHUS. X UMUYECKasIpeaKIus HOKhttps://m.edsoo.ru/ff0d37
fa
15 [Tpu3Haku U ycaoBust 21.10 bubnnoreka
IIPOTEKAHUAXUMHUYECKUX [HOKhttps://m.edsoo.ru/ff0d3a
peakuui 16
16 3aKOHCOXPaHECHUSIMACCHI 27.10 bubnnoreka
BEIECTB. XMMHYCCKUE LOKhttps://m.edsoo.ru/ff0d3b
YPaBHEHUS 88
17 Brruncienus 28.10 bubnuoteka
KOJIMYECTBA,MacChIBELIECTBAIIOY [[OKhttps://m.edsoo.ru/ff0d57
paBHEHUSIM XUMUYECKUX 08
peakuui
18 Knaccudukanusixummaeckux 09.11 bubnuoreka
peakiuii (coeTuHeHNS, [OKhttps://m.edsoo.ru/ff0d3f
Pa3JIOKEeHMS,3aMENIECHUS], 34
oOMeHa)
19 M. B. JIoMOHOCOB — yu&HBIN- 10.11 bubnuoreka

sHIMKIoneaucT.O000IEeHen
cUCTeMaTHU3alus 3HaHU!

OKhttps://m.edsoo.ru/ff0d40
c4
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20 KontponbraaspadoraNelmo 16.11 bubnuoreka
TeMe«BeniecTBanxumMuueckuepea [HOKhttps://m.edsoo.ru/ff0d42
KIIAW» 90

21 Boznyx—cmMmecbrazon.Cocras 17.11 bubnmoreka
Bo3nyxa.Kuciopoa—aiemeHT u LHOKAhttps://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e

22 PU3NYECKUE U XUMUYECKUE 23.11 bubnuoTeka
CBOICTBA KUCIIOpO/Ia (PeaKInu [OKhttps://m.edsoo.ru/ff0d46
okucienus,ropenue).llonstue 14
00 okcHaax

23 CriocoOBINOTyYeHUSKUCIIOPOaa 24.11 bubnmnoreka
B 1a00OpaTOpuu U HOKhttps://m.edsoo.ru/ff0d49
npoMeiiieHHocTu. [ [pumenenue 7Ta
KHCJIOpoJa

24 TemmooindpexTxummaeckon 30.11 bubnnoreka
peakuuu, MoHsATUE O L OKhttps://m.edsoo.ru/ff0d47
TEPMOXUMHUYECKOMYpPaBHECHNUH, 90
9K30- ¥ SHIOTEPMHUECKHUX
PEaKIHsIX

25 TomnuBo(HedTh,yronasu 01.12 bubnnoreka
MeTaH). 3arpsi3HeHue BO3/1yXa, [OKhttps://m.edsoo.ru/ff0d4c
CITOCOOBIETONPEI0TBPAIIICHHUS 4a

26 [TpakTrueckas padota Ne 3 o 07.12 bubnuoteka
teme«Ilomyuennencobupanue [HOKhttps://m.edsoo.ru/ff0d4a
KHUCJIOpOJIa, U3YyUYECHHE e2
€rOCBOVCTBY

27 Bonopon—anementunpocroe 08.12 bubnnoreka
BemiecTBo. Haxoxxnenue B L OKhttps://m.edsoo.ru/ff0d4d|
IPUPOJIC do

28 OuU3NUECKUENXUMUYECKUE 14.12 bubnnoreka
CBOMCTBA BOJIOPO/IA. IHOKAhttps://m.edsoo.ru/ff0d4d|
ITpumenenneBonopoia do

29 [TOHATHEOKHUCIOTAXUCOIAX 15.12 bubnnoreka

LOKhttps://m.edsoo.ru/ff0d50
d2
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30 Croco0pITIoTyYeHUSBOI0pOIa B 21.12 Bbubanoreka
nmabopaTopun HOKhttps://m.edsoo.ru/ff0d4d
do
31 [TpakTuyeckas padora Ne 4 o 22.12 bubnnoreka
teme«llomyuennencooupanme LOKhttps://m.edsoo.ru/ff0d4f
BOJIOPOJIa, U3YUYCHHE 42
€roCBOMCTBY
32 MousipHbIH00BEMra3oB.3aKOHABO 28.12 bubnnoreka
rajpo [OKhttps://m.edsoo.ru/ff0d54
2e
33 Brruncienus o0bEMa, 29.12 bubnuoreka
KOJIMYECTBABEIIIECTBAra3aro OKAhttps://m.edsoo.ru/ff0d55
€ro U3BECTHOMY KOJIUYECTBY a0
BEIIECTBAMIINOOBEMY
34 Brrancieanso605EM0OBra3oBio 11.01 bubnmoreka
YPaBHEHUIOPEAKIITUMHAOCHOBE HOKhttps://m.edsoo.ru/ff0d57
3aKOHA00HLEMHBIXOTHOIIIEHUHTA30 08
B
35 DOU3NYECKUEUXUMUYECKNE 12.01 bubnnoreka
CBOMCTBA BOJIBI HOKAhttps://m.edsoo.ru/ff0d58
Ja
36 CocraBocHoBanuii.[lonsTHe0OMH 18.01 bubnuoteka
JMKaTopax [[OKhttps://m.edsoo.ru/ff0d59
€2
37 BonakakpactBopurens. 19.01 bubnnoreka
HaceimmeHaplenHEHACHITIIEHHBIE LOKhttps://m.edsoo.ru/ff0dSb
pactBopbl. MaccoBast 1oJist 40
BEIIECTBaBPACTBOPE
38 [TpakTrueckaspadboraNeSmo Teme 25.01 bubnnoreka
«[Ipurorosnenue [OKhttps://m.edsoo.ru/ff0d5e
PacTBOPOB € OMpeIeIEHHOMN ba
MacCOBOM0JIEHPACTBOPEHHOTOBE
IIECTBaY
39 KontponbraspadotaNe2mo 26.01 bubnuoteka

teme «Kucnopo.
Bonopoa.Boxa»

LOKAhttps://m.edsoo.ru/ff0d63

42
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40 OKCHUIBI:COCTaB, 01.02 Bbubnuoreka
KIaccuUKaIMs, HOMEHKIIATypa [HOKhttps://m.edsoo.ru/ff0d66
4e
41 ITonyueHnue u xXumMu4ecKue 02.02 bubnmoreka
CBOMCTBAKHCIIOTHBIX,0CHOBHBIX LHOKAhttps://m.edsoo.ru/ff0d66
1 aM(OTEepHBIX OKCHIOB 4e
42 OCHOBaHUA:COCTAB, 08.02 bubnnoreka
KJTaCCU(UKALINS, HOMCHKIIATypa HOKhttps://m.edsoo.ru/ff0d67
ca
43 [Tonyuennenxumuueckue 09.02 bubnnoreka
CBOIMCTBAa OCHOBaHHUM LOKhttps://m.edsoo.ru/ff0d67
ca
44 Kucnotsl:cocras, 15.02 bubnnoreka
KJIaCCU(UKAIINS, HOMEHKIIATypa [OKhttps://m.edsoo.ru/ff0dfe
e2
45 ITonyueHuenxuMuyeckue 16.02 bubnmoreka
CBOMCTBA KHUCJIOT HOKAhttps://m.edsoo.ru/ff0dfe
e2
46 Conu(cpennue):HOMEHKIIATypa, 22.02 bubnnoreka
CIOCOOBI IOyYeHUS, LIOKhttps://m.edsoo.ru/00ad9
474
XUMHUUYECKHUECBOMCTBA
47 [TpakTuyeckas padora Ne 6. 29.02 bubnnoreka
PemenneskcnepuMeHTaIbHbBIX [OKhttps://m.edsoo.ru/00ad9
3anad 1o reme «OCHOBHbIE b7c
KJIACCBIHEOPTaHUIECKIX
COEAUHEHUIN»
48 ['eHeTHuecKasCBA3ZbBMEXK LY 01.03 bubnnoreka
KJIacCaMH L OKhttps://m.edsoo.ru/00ad9
HEOPraHMYECKUXCOCAUHEHU a50
i
49 O6o0061mennencucTeMaTu3alsI3Ha 07.03 bubnnoreka

HUH

LHOKhttps://m.edsoo.ru/00ad9
cb2
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50 KonTponbnaspaboraNe3mo 14.03 bubnnoreka
Teme "OCHOBHBIE KJIaCChI LI OKhttps://m.edsoo.ru/00ad9
HEOPraHUYECKUXCOCTUHEHUI" ela
51 [TepBBIETIONBITKH 15.03 bubnmoreka
KJIACCU(PUKAITMUXUMUYECKUX [HOKhttps://m.edsoo.ru/00ad9
anemeHToB.IloHATHEOTpYIITaX ffa
CXOJHBIX 3JICMEHTOB
52 [lepuoanueckuiizakOH! 21.03 Bubnuoreka
[lepuoanueckascucrema [OKhttps://m.edsoo.ru/00ada
xumuyeckuxaiemeHToB/[.M.Menn 52¢
eyieeBa
53 ITepronasl, rpy bl IOATPYIIIBL 22.03 bubnmoreka
LHOKAhttps://m.edsoo.ru/00ada
52¢
54 CrpoenuearomoB.CocTaB 03.04 bubnnoreka
aTOMHBIX sifiep. M3oTonsl [OKhttps://m.edsoo.ru/00ada
342
55 CTpoeHUERIEKTPOHHBIX 09.04 bubnuoreka
000JI09EeKaTOMOBAJIEMECHTOB LHOKAhttps://m.edsoo.ru/00ada
IIepnonnueckoiicucremsl/[.11.Me 6bc
HIeJIeeBa
56 XapakTepuCTUKaXUMHIECKOTO 10.04 bubnuoteka
3JIEMEHTAIOETOIOJ0KECHHUIOB LHOKhttps://m.edsoo.ru/00ada
[Tepuoanueckoiicucreme/l. M. 824
MeHeneena
57 3nauenuel leppuoanueckoro 11.04 bubnmnorexal [OK
3aKOHA JJIs Pa3BUTHS HAYKU U https://m.edsoo.ru/00ada96e
npaktuku.J[.M1.Mennenees—
y4€HBIi1, IeJaror U rpa)1aHuH
58 DNEeKTPOOTPULIATEIBHOCTHATOMO 12.04 bubnnoreka
BXHMHUYECKHXIJICMEHTOB LHOKhttps://m.edsoo.ru/00ada
ab8
59 NonnasxuMuyeckasicBs3b 18.04 bubnuoteka

LOKAhttps://m.edsoo.ru/00ada
c34
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60 KoBanentHasimonsipuas 1 19.04 bubnuoreka
XUMHUYCCKas CBSI3b LHOKhttps://m.edsoo.ru/00ada
ab8
61 KoBanenrnasinenonsipuas 1 25.04 bubnnoreka
XUMHYECKasl CBS3b LIOKhttps://m.edsoo.ru/00ada
ab9
62 CTeneHbOKUCICHUS 1 26.04 bubnuoTeka
HOKAhttps://m.edsoo.ru/00ada
e28
63 OxucIuTeNHHO- 1 02.05 bubnuoTeka
BOCCTaHOBUTEIbHBICPEAKIINN [HOKhttps://m.edsoo.ru/00adb
076
64 OKUCIUTETNUBOCCTAHOBUTEIIN 1 03.05 bubnuoteka
LHOKAhttps://m.edsoo.ru/00adb
076
65 KonTponbnaspaboraNedmno 1 10.05 bubnnoreka
teme «CTpoeHue aroma. [HOKhttps://m.edsoo.ru/00adb
XUMUYECKASICBAZD» 486
66 PesepBHEIitypok.O000mIeHICH 1 16.05 bubnuoteka
cucTeMaTH3alus 3HaHu ILHOKhttps://m.edsoo.ru/00adb
33c
67 PezepBHblitypok.O6001eHEN 1 17.05 bubnuoreka
CHCTeMaTH3aIlns 3HaHUI HOKAhttps://m.edsoo.ru/00ad9
cb2
68 PesepBubIitypok.O600mIeHNEN 1 23.05 bubnuoreka
CHCTeMaTH3allys 3HAHUI LOKhttps://m.edsoo.ru/ff0d61
cb
OBILEEKOJIMYECTBOYACOBIIOIT 68

POI'PAMME
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IKJIACC

Ne Temaypoka KoimyecTBoyacos JaTausydyeHus JJIeKTPOHHbIe LN (ppoBbIe
n/n oOpa3oBaTe/ibHbIepeCypChl
o KonTtposbHbie IIpakTHyeckue | MIaH (paxr
g | pabormr paGoThI
°
1 IlepronruecKun3aKkoH. 1 bubnuoreka
[lepuoanueckas cucrema [OKhttps://m.edsoo.ru/00adb5
XHUMHYECKUX31eMeHTOB/[. . 9e
Menpeneesa
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 bubnuoreka
CBOMCTBXUMHUYECKUXIJIEMEHTOB LHOKAhttps://m.edsoo.ru/00adb6
NEPBBIX TPEX MEPUOJIOB b6
3 KnaccuukanussnHoMeHKIIaTypa 1 bubnmoreka
HEOPraHMYECKUX BEILECTB [HOKhttps://m.edsoo.ru/00adb7
e2
4 BuapIxuMn4ecKONCBI3HUTHIIB 1 Bbubanoreka
KPUCTANTNYECKUX PEIIETOK [HOKhttps://m.edsoo.ru/00adba
cb
5 KonTponbnaspaboraNelmo 1 1
teme«IloBTopennenyriayoienue
3HaHWI OCHOBHBIX Pa3/IeJIOB
Kypca8kiaccay
6 KnaccupukanusaxumMuaeckux 1 bubnnoreka
peaknuii mo [HOKhttps://m.edsoo.ru/00adbc
pa3IUYHBIMIPU3HAKAM b0
7 [TonsTHE O 1 bubnnoreka
cKopocTuxuMuueckoipeakuuu.I1 LHOKhttps://m.edsoo.ru/00adbe
OHSATHEO TOMOTCHHBIX H 9a
reTepPOreHHBIX
peakuusix
8 [TonsiTHE O XUMHUYECKOM 1 bubnmoreka
paBHOBecHH. PaKTOPHI, HOKhttps://m.edsoo.ru/00adc2
BIIUSIONINE HA CKOPOCTh 8¢
XMUMHUYECKOH peakiuu U
MOJIOKEHUEXUMUIECKOTO
paBHOBECHS
9 OKUCIUTENBHO- 1 bubmuorexal [OK
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BOCCTAaHOBUTCJIBHBICPCAKITNN

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

10 TeopusdIeKTpOIUTHIECKON bubnnoreka
nucconranuu. CUabHbICH IHOKhttps://m.edsoo.ru/00adcd
c1a0bIe AIEKTPOJIUTHI 68

11 HonHbIeypaBHEHHUSIpEAKIINNA bubnnoreka

HOKhttps://m.edsoo.ru/00add4
48

12 XUMHUYECKUECBOMCTBAKUCIOTH bubnuoreka
OCHOBaHHH B CBETE [HOKAhttps://m.edsoo.ru/00add5
MpeACTaBICHUI dg
002JIEeKTPOTUTHICCKON
JIUCCOLIMALIAN

13 XUMHUYECKHUECBOMCTBACOJICUB bubnmoreka
CBETE MPEICTABICHHUH [OKhttps://m.edsoo.ru/00add8
003JICKTPOTUTHYECKOM b2
JIMCCOLMALIAN

14 [TousiTEeOTHAPOIU3ECONEH bubnuoreka

HOKAhttps://m.edsoo.ru/00add9
d4

15 KonrponsnaspadoraNe2mo
TeMe «DJIEKTPOTUTHIECKAs
JHUCCoLHaIus. XUMUYECKHUE
pEeaKIMK B PACTBOPAX»

16 [TpakTnueckaspadoraNel. bubnuoteka
«PerieHnesKcnepuMeHTaIbHBIX I[HOKhttps://m.edsoo.ru/00addb
3ajauy fa

17 O06o0eHnencucTeMaTH3aUsI3HAH bubnunoreka
15041 L OKhttps://m.edsoo.ru/00adde

c0

18 OO0m1as XxapaKTepHUCTUKa bubnnoreka
rajoreHoB. X UMHYECKHUE L OKhttps://m.edsoo.ru/00addf
CBOMCTBaHAPUMEPEXJIOpa e2

19 Xnoposogopona. ConsHas bubnuoreka

KI/ICJ'IOTa,XI/IMI/I‘-ICCKI/IeCBOﬁCTBa,
MOJIYYCHHEC, IPUMCHCHUC

LHOKAhttps://m.edsoo.ru/00ade
04
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20 [TpakTrdeckaspadoTaNe2mo
teme «Ilonydyenue consHon
KHCJIOTHI, I3y YCHHEEECBONCTBY

21 BrluncneHusnoypaBHeHUAM bubnuorexkal [OK
XUMUYECKUXPEAKIIUN,SCITUOIUH U3 https://m.edsoo.ru/00ade488
pEareHTOoB J1aH B U30BITKE

22 OO6mrasixapakTeprucTUKa bubnuoTeka
aneMeHTOB VIA-rpynib [HOKhttps://m.edsoo.ru/00ade6

4a

23 ANOTPONTHBIEMOIU(UKALIIH bubnmoreka
cepsl. Haxoxxnennecepoineé HOKhttps://m.edsoo.ru/00ade6
COEJIMHEHUH B IPUPO/IE. 4a
XUMHYECKHUECBONCTBACEPHI

24 CepoBomopo1, CTpOEHHUE, bubnmnoreka
buznYeCKUEenXUMUYECKHE [OKhttps://m.edsoo.ru/00ade8
CBONCTBA 02

25 Oxkcunpicepsl. CepHasKUCIOTA, bubnuoreka
¢bu3nUecKrue 1 XUMHYECKHE [HOKhttps://m.edsoo.ru/00adea
CBOICTBa, IPUMEHEHHE 28

26 XHUMHUYECKUEPEAKIINN,JICKALIUE B bubnnoreka
OCHOBE TIPOMBIIIIEHHOTO LOKhttps://m.edsoo.ru/00adec
CIoCco0aoTyYCHUSICEPHOM 8a
KHUCTIOTHI. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroIei
CPEbICOETMHEHUSIMHICEPBI

27 BrrunciennemMaccoBoigoiu bubnmnoreka
BBIXO/Ia TTPOTyKTa PEaKIINH OKhttps://m.edsoo.ru/00adec

8a

28 OOmasixapakTeprcTHKa bubnnoreka
3JIeMEHTOBV A-rpymnnsl. A30T, [OKhttps://m.edsoo.ru/00adee
pacnpocTpaHEeHUE B IPUPO/IE, ab
¢busnueckue u
XMMHYECKHECBONCTBA

29 AMMUaK,eropusnuecKuen bubnmoreka

XHMHYECKHE CBOMCTBA,
MOJIYUYCHUCUIIPUMCHCHUC

LHOKAhttps://m.edsoo.ru/00adf0
04
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30 [TpakTuueckaspadoraNe3mno bubnuoteka
teMe «IlonyueHnne ammuaxa, [HOKhttps://m.edsoo.ru/00adf1
W3yYE€HHUE €ro CBOMCTBY 80

31 A3oTHasKHCIO0Ta,e€pusnueckue u bubnnoreka
XUMHYECKHE CBOMCTBA HOKAhttps://m.edsoo.ru/00adf3

06

32 Hcnons30BaHNEHUTPATOBH bubanorexal [OK
CoJIeifaMMOHHUSIBKauECTBE https://m.edsoo.ru/00adf518
MUHEpAJIbHBIX yA0OpPEHUH.
XUMHUUECKOe 3arpsa3HeHne
OKPYXaIOIIEH Cpebl
COCIMHEHUSMHA30Ta

33 docdop. Oxeupn pochopa (V) u bubnnoreka
dochopnaskucnoTa,puznyeckue [OKhttps://m.edsoo.ru/00adf6
U XUMHUYECKHE CBOMCTBA, 8a
MOJTy4eHHUE

34 Hcnons3oBanuedocdaToBs bubnnoreka
Ka4yecTBE MUHEPAJIbHBIX [HOKhttps://m.edsoo.ru/00adfc
ya00peHuil. 3arps3HeHue 20
npupoaHoiicpensipochaTamu
35 Yraepon,paclipoCTpaHEHUEB bubnuoteka
npupoze, Gpuzndeckue u OKhttps://m.edsoo.ru/00adfd
XHUMHUYECKHE CBOMCTBA 9¢

36 Oxcuppl yriaepoaa, ux bubnuoreka
(hUBUYECKUENXUMUYECKUE HOKhttps://m.edsoo.ru/00adfe
CBOICTBA. DKOJIOTUYECKHE be
pO0JIEMBI,CBA3aHHBIECOKCHIOM
yraepoza (IV)

37 YTonbHAAKUCIOTauEECOIN bubnnoreka
HOKAhttps://m.edsoo.ru/00ac00
6c

38 [TpakTudeckas padora Ne 4 o

teme"[losryueHneyrieKucaoro
ra3za.KauecTBeHHasipeakIUsIHAK
apOoHaT-uoH"
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39 [IepBoHaYaNbHBICIOHATHA00 bubnuoteka
OpraHNYEeCKUXBEIIECTBAXKAKO OKhttps://m.edsoo.ru/00ae05
COCIMHEHUSIX YTIIepoIa 4e

40 KpemuuitnerocoeauneHus bubnnoreka

L OKhttps://m.edsoo.ru/00ac08
Oa
41 [TpakTnueckas pabora Ne 5.
PemenneskcnepuMeHTaIbHBIX
3a7a4 o teMe «Bakaelmume
HEMETAITBIMUXCOSTMHEHUSD)

42 KonTponbnaaspaboraNe3mo bubnuoteka
TeMe«BakHeHIIneHeMeTaUIbIA X I OKhttps://m.edsoo.ru/00acOe
COEIMHECHUS 18

43 OO6mmas xapakKTepuCTHKA bubnnoreka
XAMHYECKHX DJIEMEHTOB — HOKAhttps://m.edsoo.ru/00ae10
MeTaJI0B. MeTain4ecKascBs3b 3e
U MeTaJuThyecKas
KpUCTaJUIMYECKas PEIIETKA.

DU3NYECKUECBOWCTBAMETAIIIIOB

44 XUMHYECKUECBONCTBAMETAILIIOB. bubnnoreka
DIEKTPOXUMUUECKUUPS LOKhttps://m.edsoo.ru/00ael 1
HanpsHKEHUH METaJJIOB 56

45 O61ue cnocoObl MOTyYeHHS bubnnoreka
MetaiutoB.CriiaBel. BerancieHus LHOKAhttps://m.edsoo.ru/00ael 1
M0 YPaBHEHHUSIM XUMHUYECKUX 56
peaKunid,eCIMOINHI3
peareHTOBCOEPKUTIIPUMECH

46 [ToHATHEOKOPPO3UUMETAILIOB https://m.edsoo.ru/00ae1278

47 [I{emouHbIEeMETAIIIBI bubnuoreka

LHOKAhttps://m.edsoo.ru/00ac14
b2

48 OKCcHUIBIMTUAPOKCUABIHATPUSAUKAIT bubnuoreka
ust HOKAhttps://m.edsoo.ru/00ac14

b2

49 [llenoyno3eMeNnbHBIEMETAIIIBI— bubnuoTeka

KaJILIUHA U MarHui

IOKhttps://m.edsoo.ru/00ael5
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el

50 BaxuenmmecoenuaeHus Bbubanoreka
KaJIbLIMS L OKhttps://m.edsoo.ru/00acl5
e8
51 O06o0ImeHrencucTeMaTH3alusI3HaH
3478
52 KéctkocThBOABIMCTIOCOOBIEEYCTpPA bubmmoreka
HCHUS LIOKhttps://m.edsoo.ru/00ac18
86
53 [TpakTnueckaspadboraNe6o
teme "JKECTKOCTH BOJHI U
MeToJible€ycTpaHeHus"
54 AnroMuHUH bubnuoreka
L OKhttps://m.edsoo.ru/00aelc
64
55 AmMdoTepHbIECBOICTBAOKCH AN bubnmnorexal [OK
THIIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubnuoreka
IHOKAhttps://m.edsoo.ru/00aeld
86
57 OKCHABLTUAPOKCUTBINCOITN Bbubanoreka
xenesa (II) u xxenesa (I1I) HOKhttps://m.edsoo.ru/00ae35
eb
58 O06o01eHrencuCTeMaTH3alusI3HaH
3478
59 [TpakTuyeckas padora Ne 7.
PemenneskcnepuMeHTaIbHBIX
3a7a4 1o tTeme «BakHeime
METaJUTBINUXCOCTUHCHUS
60 Brruncnenus no ypaBHEeHUSIM bubnuoTeka

XUMHYECKUXPEAKIINMI,ECINOANH U3
peareHToB J1aH B U30BITKE WIIN
coaepKuTIIpuMecH. Beraucnenus
MacCOBOH J0JIM BbIXOJa
MPOAYKTapEAKLIMU

HOKAhttps://m.edsoo.ru/00ael7
50
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61 O06o01eHrencucTeMaTH3AUI3HAH 1
ui
62 KonrponsnaspadoraNedmno 1
TeMe«BaKHENIIMEMETAITBIMUX COE
JITHEHHSDY
63 BemectBaumarepuanibiB 1 bubnnoreka
[MOBCEIHEBHOMKU3HIYEIOBEKA LOKhttps://m.edsoo.ru/00ae3f
50
64 XUMHYECKOE3aArpsA3HEHHE 1 bubnmoreka
OKPYIKAIOIICH CpeIbl HOKhttps://m.edsoo.ru/00ae42
70
65 Ponp xumum B pemeHnn 1 bubnuoreka
HKOJIOTHUECKUXIIPOOIIEM [OKhttps://m.edsoo.ru/00ae42
70
66 PesepBHEIitypok.O000mIeHICH 1 bubnuoreka
cucTeMaTH3alus 3HaHuiI L OKhttps://m.edsoo.ru/00ac0d
Oa
67 PesepBHbIitypok.O000mIEeHNEN 1 bubnuoTeka
CHCTeMaTH3alys 3HAHUI L OKhttps://m.edsoo.ru/00adb3
3c
68 PesepBubIitypok.O600mIeHNEN 1 bubnuoreka
CHCTeMaTH3allys 3HAHUI L OKhttps://m.edsoo.ru/00ad9c
b2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O

IMPOLIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI IJ151 YYEHUKA
— Xumust,8kimacc/Pymsutucl .E.,@enpamand. ., AkinonepHO€0011IeCTBO
«H3narensctBo«l IpocBenieHne»

—Xumus,9xnace/Pymsutucl .E.,Oenpaman®.["., AKiimoHepHOCOOIIECTBO
«H3narensctBo«l IpocBemieHue»

METOANYECKHUE MATEPHUAJIBI 1IJIA YYUTEJIA
I"apaH.H. Xumus. Y poxus9xkiacce:nocoouemistyuntens/ H. H.
["apa. — 2-e u3a., mepepad. — M. : IIpocBenienne

I'apaH.H. Xumus. Ypoxus8xiacce:mocoouemsyunrens/ H. H.
["apa. — 2-e u3a., nmepepad. — M. : IIpocBenienne

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
UHTEPHET

https://m.edsoo.ru/ff0d210c

PoccuiickasanektponHasmmkomnahttps://resh.edu.ru/
bubnnorekaMockoBckoinekTporHoiKobthttps://uchebnik.mos.ru/catalogue
Buneoypoku Ha caiite "Unpoypok" https://iu.ru/video-lessons
BubnmorekaBuae0ypoKOBIOIIKOIbHOWIIPpOrpaMMeracaiite Internetypok”
https://interneturok.ru/ Onnaiu-mkona "3Haiika"
https://znaika.ru/http://school-collection.edu.ru/collection/chemistry
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