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HOACHUTEJIBHASA 3AIINCKA

[IporpamMMa Mo XWMHK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs COCTAaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTEIbHON MPOrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOI paboueil MPorpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIEIIIHH MPENoIaBaHus
yuebHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma mo XuMHHM pa3paboTaHa C IEJIbI0 OKa3aHWs METOAMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TTPEIMETY.

[Iporpamma mo XxuMuM JAET MPECTaBICHUE O IENIX, O0IIe cTparerud oOydeHHs,
BOCIIUTAHUSI W  Pa3BUTHUS  OOYYAIOIIMUXCS CPEACTBAaMH  Y4eOHOro MpenMera,
yCTaHABJIMBAET  00s3aTelbHOE  MPEAMETHOE  COJepKaHWe,  MpeaycMaTpuBaeT
pacrpeneneHue €ero Mo KijaccaM M CTPYKTYpUpPOBAaHHME IO pas3ienamM U TeMaMm
porpaMmbl MO  XWMHH, ONpEACNSIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEPUCTHKHU COIECPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3YyUYEHUS XUMUU
C YYETOM MEKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW O00YYarolIMXCs, OMPEEseT BO3MOXKHOCTH NpeIMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, a TaKke TpeOOBaHUN K
pe3ynbTaTaM OOyYeHHs] XMMUU Ha YpPOBHE Lelel HM3ydyeHus MpeAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENIbHOM JESATENIbHOCTH 00YUaIOILIErocs 0 OCBOCHUIO y4eOHOTO
COJIepKaHUsl.

3HaHWEe XUMHH CIIY>KHUT OCHOBOH JUisi (POPMUPOBAHUS MUPOBO33PEHHS 00YYarOIIETocs,
€ro MpEeACTaBICHUM O MATEpPUAIBHOM E€IWHCTBE MHpPA, BAXKHYIO pOJIb HIParoT
dbopMupyemMbie XUMHUEH TPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX JSHEPTUM U 00
HBOJIIOIMHU BEIIECTB B MPUPOJIC, O MYTIX PEIICHUS TNI00ATBHBIX MPOOJIEM YCTOWIUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuyenne xumun:

CHOCOOCTBYET peav3allii BO3MOXKHOCTEW [JIi caMOpa3BUTUA U (POpMUpOBaHUS
KYJBTYPBhI IMYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (QOpPMUpPOBAHME MBIIUIEHHS W TBOPYECKUX CIOCOOHOCTEHN
oOydJaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOW  y4yeOHONl  NeSTEeNIbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEAOBATECIIbCKUX yMEHWH, HEOOXOJAMMBIX Kak B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHATILHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3IJIA/Ia HAa €JAUHCTBO MPHUPOJABl M 4YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTAllioM B
(dbopMHpPOBAHNY €CTECTBEHHOHAYYHON IPaMOTHOCTH O00YyUYarOIIUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMUECKOE 00pa3oBaHUE
00yJaroIMXcs.

JlanHble HarpaBieHUS B OOyYEHHH XUMHUHU 00ECIIEUUBAIOTCS CHELU(PUKON COJIep KaHUs
y4eOHOTrO  MpeAMeTa, KOTOPBIA  SBISIETCS  NEAarormuyeckd  aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKH XMMHH Ha OMPEAESIEHHOM JTarne €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUs OPUEHTUPOBAH Ha OCBOCHHE
0Oy4aroIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX MOHSATUN XMMHUU, OCHOB HEOPraHUYECKOM
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUA OPTraHUYECKOW XUMUH.
CtpykTypa coJiep>kKaHus IPOrpaMMBbI 10 XMMUU cPOPMUpPOBaHA HA OCHOBE CUCTEMHOTO
noaxona kK e€ wusydyeHuro. ColepaHHWE CKIIAIbIBACTCS W3 CHUCTEMBbl IOHSATHUUA O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUNA O XUMUYECKON peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHIMUITY MOCIEA0BATEIBHOTO PA3BUTHSA
3HAaHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:
ATOMHOMOJIEKYJISIPHOT'O YUYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunoanueckoro 3akona J[.J1. MeHneneeBa kak OCHOBHOIO 3aKOHA XMMUU;

Y4EHUS O CTPOCHUU aTOMa U XUMHUYECKOM CBA3U;

MpEeICTaBICHU 00 IEKTPOIUTUIECKON JUCCOLMAIINH BEIIECTB B PaCTBOpaXx.
TeopeTndeckne 3HAHHS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX WU
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIOJIHASL (PYHKIIMKM OOBACHEHHMS] M TPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHHUS U
BO3MOKHOCTEUN MPAKTUYECKOTO IPUMEHEHHS U TIOJIYYEHUS U3y4aeMbIX BEILIECTB.
OcBoeHue MporpaMMbl IO XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO IPEACTABICHUS O
XUMHYECKON COCTABIISIIONICH HAyYHOM KAapTUHBI MHpa B JOTHKE €€ CUCTEMHOU
OPUPOJIbI, IEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHMIO U METOAaM MO3HAHUS B
Hayke. M3yueHne XMMHUH MPOUCXOJUT C MPUBJICYCHUEM 3HAHUI U3 paHEE HW3YyUYCHHBIX
yueOHbIX npeameToB: «Okpyxawomuii Mup», «buonorus. 5—7 kmacce» u «dusuka. 7
KJIACC».

[Ipy u3ydeHnn XUMUU MPOUCXOAUT (POPMUPOBAHKME 3HAHUN OCHOB XMMUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JEATENBHOCTH YEIOBEKA U
KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpbl. 3a7adya y4eOHOro npeIMeTa COCTOUT
B (OPMUPOBAHUU CUCTEMbl XMUMHUYECKMX 3HAHUN — Ba)KHEUIIUX (PAKTOB, TMOHSITUM,
3aKOHOB U TEOPETHYECKHUX MOJIOKEHUH, JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO
XapakTepa, A3bIKa HAYKH, B MPUOOIICHUH K HAYYHBIM METOJIaM MTO3HAHUSI IPU U3YYCHUU
BEIIECTB M XUMHUYECKUX peakiuil, B (OPMUPOBAHMUM U PA3BUTHUU IMO3HABATEIHHBIX
YMEHUN M MX MPUMEHEHUU B y4eOHO-TIO3HABATEIHHON M y4eOHO-UCCIIEN0BATEIHCKON
JESTeIbHOCTH, OCBOEHUM TMpaBWJl Oe3omacHoro oOpallleHusi C BeLIeCTBAaMH B
IIOBCEHEBHOM KU3HU.

[Ipu u3ydeHun XMMUU HA YPOBHE OCHOBHOT'O O0IIEro oOpa30BaHMs Ba)XHOE 3HAYCHUE
NpUOOpENH TaKue 1eJd, KaK:

(dbopMHpOBaHNE UHTEJUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSITEIIBHOMY MPUHATHIO pELIEHNUI, CIoCcoOHOM
aJIanI TUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;

HaANpaBJIEHHOCTh OOY4YEHHsS Ha CHCTEeMAaTHYeCKOe MPUOOIIeHHEe OO0ydarmmxcs K
CaMOCTOSITEJIbHOM TI03HABATEJIBHOW JIEATEIIbHOCTH, HAyYHBIM METOJIaM IO3HAHUS,
(bOopMHPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYarOITUMUCS OIBITa
Pa3HOOOpa3HOW JACSATENBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIIETEHIIMI), WMEIOIINX YHUBEPCAIbHOE 3HAYECHHUE ISl Pa3TUYHBIX
BUJIOB JIEATEIILHOCTH;



dbopmupoBanre 001IeH HYHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YyyCcjie YMEHUH OOBSCHATh U OLICHUBATh SIBJICHHSI OKPY>KAIOIIETO MHpPA, HCIOJb3Ys
3HAHUS W ONBIT, MOJYYECHHbIE MPU U3YYCHUU XUMHH, MPUMEHSATHh UX MPHU pPEUICHUU
npo0sieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JACSATEIBHOCTH;

dbopmMupoBaHre y 00yJaroMXcsi TYMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUU NJis1 BBIPAOOTKH HIKOJIOTMYECKHU I1eJIeCO00pa3HOro MOBEIACHUS B
OBITY ¥ TPYAOBOM JEATEILHOCTH B IEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH
IIPUPOTHOU CPEJIBI;

pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIHOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOINEUEIOBEUYCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BEIOOPY MPOGUIIS M HAMPABICHHOCTH JAIBHEHUIIIET0 00yUeHUSI.

OO6m1ee urciio yacoB JuTsl M3ydeHus: XuMun — 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca
B HEeZIeN10), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIIO).




1.COAEP/KAHUE YYEBHOI'O IIPE/IMETA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMUM B KU3HU YEJIOBEKA. XMMHS B CUCTeMe Hayk. Tema u
BellecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BemlecTB. [loHsATHE
0 MeTojax Mo3HaHud B XuMuHU. YucTele BemiecTBa U cMmecH. CrocoObl paszjeseHus
cMecen.

ATOMBI U MOJEKYJbl. XUMHYECKUE 31eMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckasi (¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aTtomHas Macca. OTHOCHUTENbHas
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO AJIEMEHTA B COEUHEHUU.

KommuecTBo BemecTBa. Monbs. MonsipHas macca. B3auMocCBsI3b KOJTMYECTBA, MACChl U
yuclia CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacyétsl mo ¢dopmyiaaM XUMUYECKHUX
COCIMHEHU.

@u3NYeCKUe U XUMUYECKHE SBICHUSA. XUMHUUYECKasl peaklus U €€ NPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XUMUYeCKue ypaBHeHHs. Kinaccudpukanus XuMUYECKUX
peakuuil (COeIMHEHNUs, Pa3JIoKEHUs, 3aMELICHHsI, 0OOMEHa).

Xumuueckuii SKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYyA0H, NpaBuiamMu paboTel B Jabopatopuu U
npuémaMu oOpalleHuss ¢ J1abopaTOpHBIM OOOPYAOBAaHUEM, H3YyYEHHUE M ONUCAHUE
(bU3UYECKNX CBOMCTB O0Opa3IlOB HEOPTaHUUECKUX BEIIECTB, HAOMIOACHUE (PU3UUECKUX
(u1aBieHMe BOCKa, TasiHUE JIbJla, pPACTHpPAHUE caxapa B CTYIKE, KHUIEHUE U
KOHJICHCAIlUsl BOJbI) W XUMHUYECKUX (TOpEHUE CBEYM, IPOKAJTUBAHUE MEIHOM
MIPOBOJIOKHU,B3aUMOJICHCTBUE MeJla C KHUCJIOTOW) SIBJICHUM, HAOIIOJICHHE W OMHCAHUE
MPU3HAKOB MPOTEKAHUA XUMHUYECKUX peaklMil (pa3ioxeHue caxapa, B3auMOCHCTBUE
CEpHON KHUCIOTBI C XJIOpUAOM Oapusi, paszioxkenue ruapokcuga wmeau (1) mpwu
HarpeBaHuM, B3aUMOJICHCTBUE eTe3a ¢ pacTBopoM coinu meau (II), uzydenue cnocobos
paszzmeneHuss cMmece (C  TOMOIIBI0 MarHuTa, (UIBTPOBAHHUE, BBIMTAPUBAHHE,
TUCTUIUTALINS, XpoMaTorpadus), MpOBEJCHUE OYUCTKUA TTOBAPEHHOW COJIM, HAOJI0ICHUE
U OINKCAHUE PEe3yJIbTATOB MPOBEICHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
Macchbl, CO3/1aHue MOJIENIeH MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — aineMeHT U IpocToe BEIECTBO.
Haxoxnenue kuciopoga B mpupojie, GU3NUeCKue U XUMMUYECKHUE CBOMCTBA (peakiuu
ropenusi). Oxcupapl. Ilpumenenue kucinopoga. CrnocoObl MOJY4YEHHS KHUCIOpOJa B
nabopatopud W TpombiiieHHOCcTU. KpyroBopor kwuciopoma B mnpupoae. O30H —
aJUIOTpOIHAsg MOAUUKALIMS KACTOpOa.

TennoBoi 3(PexT XUMUUECKON peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKUE peaKlMK. TOIUIMBO: Yroiib U METaH. 3arpsi3HeHHE BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopox — anemeHT M mpocroe BeniecTBo. HaxoklIeHune BoAopona B MPUPOE,
dusznueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHNE, CIIOCOOBI momyueHus. Kucinore u
COJIH.



MounsipHbIit 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOKCTBa BoAbl. Boma kak pactBoputesb. PacTtBopsl. HacekilieHHbie u
HEHACBHILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BeleCTB B BoJie. MaccoBasi 107151 BEHIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. Polib pacTBOPOB B MPUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT BoAbl B IpUpoie. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanusa Heoprannueckux coequnenuid. Oxcuapl. Kiaccudukanus okCuaoB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEpHBIE) W HecoJeo0pa3yromue.
Homenknarypa okcumoB. Ou3nuecKkne U XMMUYECKUE CBOWCTBA OKCUAOB. [lomydenue
OKCHUJOB.

OcnoBanus. Kiaccudukanuss OCHOBaHMIA: MIETOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @PuU3NYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tommyyenne oCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknatrypa kucnor. @Pusznueckue Hu
XMMHUYECKUE CBOKWCTBA KUCIOT. Pan aktuBHOoCcTH MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coiseil. @Pu3NUecKMe M XHUMHUYECKHE CBOMCTBAa COJIEH.
[Tomyuyenue coiei.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuyeckuii SKChepumenm:

KaQ4ECTBEHHOE OIPEACICHUE COAECPKAHUS KHUCIOpOJa B BO3JyXE, TMOJyUYEHHE,
coOupaHue, pacrno3HaBaHUE M HU3YUYCHHE CBOMCTB KHCIOpOJAa, HaOJIOJCHUE
B3aMMOJEHUCTBUA BEIIECTB C KUCJIOPOJIOM M YCIOBHUS BOBHUKHOBEHUS M MPEKPAILICHUS
ropenus (Moxkapa), O3HaKOMJIEHHE ¢ OOpa3laMh OKCHIOB M OINHCaHUE WX CBOMCTB,
MoJyuyeHue, coOupaHue, pacrno3HaBaHWE M U3YUYEHHUE CBOMCTB BOjopoja (FOpeHue),
B3auMojielicTBie Bojopona ¢ okcuaom Meau (II) (BO3MOXKHO HCMOJIB30BaHUE
BHUJICOMATEpUAJIOB), HAOIIOJGHHE OOpa3loB BEIIECTB KOJWYSCTBOM |  MOJb,
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIECTBC PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEICIEHHOM MACCOBOW JIOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIaMU (HATpUEM M KajibI[MeM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJICOMATEPHAIOB), HCCIEOBaHUE O0Opa3loB  HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS OKPaCKU HWHIUKATOPOB B
pacTBopax KHCJIOT U IIeJoueil, u3ydeHue B3aumojenctBus okcuga meau (II) c
pacTBOPOM CEpPHOM KHUCIJIOTBI, KHCJIOT C METAIaMH, pPEaKkuid HEeUTpaau3aluy,
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM,BBITECHEHUE OJHOTO MeETajula APYTUM U3
pacTBOpa COJM, PEHICHHUE SKCIEPUMEHTAIbHBIX 3a7ady Mo TeMe «BakHellime Kiacchl
HEOPraHUYECKUX COCITMHEHUIN.

Ilepuoanuecknii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CtpoeHue aToMoB. XuMHUYeCKasi CBA3b. OKHMCIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBbie TOMBITKH KiIacCU(UKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILEIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAIUIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux syemeHTtoB J[.H.
MenneneeBa. Kopotkonepuonmnas u amuHHOonepuomHas ¢opmbl [lepuonnueckoi



cucreMsl xuMuueckux emMeHToB .M. Menneneesa. [lepuoab! u rpynmsl. @uzndecku
CMBICJI ITOPSIIKOBOTO HOMEpa, HOMEPOB NIEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX saep. M3oromsl. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IEpBbIX 20 XUMUYECKUX 3eMeHTOB [lepuoanueckoil
cuctembl J[.1I. MenneneeBa. XapakTepUCTHKa XHWMHYECKOIO OJJIEMEHTa II0 €ro
noJjioxkeHuro B Ileprnonnueckou cucreme JI.1. Menaeneena.

3aKOHOMEPHOCTH  M3MEHEHHsI  paguyca  aTrOMOB  XHMHMYECKMX  JJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIaM U NEPUOIaM.

3nauenune llepuogumueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBI XHUMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUS HAYKHU U npakTuku. .. Mennenees — y4€HbIN U rpakJaHUH.

Xumuueckass — cBa3b.  KoBaneHTHas  (HOJisipHAsT W HEMOJISIpHAs)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHas CBSI3b.

Crenenp oxucieHus. OKHCIATENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchbl
OKHCJIEHHUS U BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii SKCnepumenm:

U3y4eHue 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCUIA
[MHKa C PacTBOpPaMU KHUCJIOT U ILIEJIOYEH, MPOBEACHHUE OINBITOB, WIIOCTPUPYIOIIUX
OpUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUUil  (ropeHue,  peakuuu
Pa3I0KEHMS, COCJUHEHUS).

Meswcnpeomemmnule cesaszu

Peammszannss MEXNpEeIMETHBIX CBA3CH NPU H3YYEHUHM XMMHM B 8§ Kjacce
OCYUIECTBJISIETCSL YEPE3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHbBIX OHITHM, TaK
U TIOHSTUH, SBIAIOIIMXCS CHUCTEMHBIMU ISl OTIEIBHBIX IIPEAMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHOHAyYHbIE MOHATHS: HAay4YHbIM (DaKkT, TMIOTE3a, TEOPHsl, 3aKOH,
aHaluu3, CHUHTE3, KiacCU(UKaIMs, MEPUOAUYHOCTh, HaOII0JAEHHE, SKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, H3O0TOIIbI,
PagOaKTUBHOCTb,  MOJIEKYJIa,  JJICKTPUYECKUM  3apsif,  BEIIECTBO,  TEJO,
00BEM,arperaTHOE COCTOSIHUE BELIECTBa, ra3, (U3MUECKUE BEJIWYUHbBI, EIUHHULBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE€3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, tumpocdepa, MHHEpPaIbl, TOPHBIE TOPOIbI, IOJE3HBIC
HCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKAs] peaKUMs

ITepuonnueckuit 3akoH. Ilepuonuueckas cucreMa XuMu4eckux dyemeHtoB J[.U.
MengaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOJOB, KalHsl, KaJbIIASI U UX COCIUHEHUN B COOTBETCTBUU
C TMOJIOKEHUEM DJIEMEHTOB B [leproanyeckoi CuCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMHUYECKOU CBA3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKH W BHUJA
XUMHUYECKOM CBSI3U.



Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKHUE CBOMCTBA
BELIECTB, OTHOCSIIMXCA K Pa3IM4YHbIM KJaccaM HEOPraHWYECKHX COEAUHEHUM,
IEHETUYECKas CBA3b HEOPraHUYECKUX BELIECCTB.

Knaccudpukanuss XUMUYECKUX pPEAKIUl MO pa3iMyHbIM IpHU3HAKaM ([0 YUCIy HU
COCTaBy yYacCTBYIOIIMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3()(EKTY, 0 M3MEHEHUIO
CTENEHEW OKHCIIEHUS XHUMUYECKUX JJIEMEHTOB, IO OOpaTMMOCTH, IO Y4YacCTHUIO
KaTanau3aTopa). JK30- U S3HIOTEPMUYECKUE pEaKLIUU, TEPMOXUMUUYECKUE YPABHEHMUS.

[lonsTue o ckopocth XxuMuyeckod peakuuu. IloHsatne 00 00paTUMbBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTEHHBIX M TIe€TEepPOre€HHBIX
peakunusax. llonsatme o karamuse. [lomAaTE O XuMMHUYecKOM paBHOBecHH. PaKTOpHI,
BIIMSIOIIME HA CKOPOCTh XHMMHYECKOW pEaKIUM U IOJO0KEHUE XHUMHYECKOTO

PaBHOBECHSI.
OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMM, AICKTPOHHBIN OagaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBnenue YpaBHEHHUI OKHCIIUTEIIBHO-

BOCCTAHOBHUTEIBHBIX PEaKIUi ¢ UCIIOIB30BaHUEM METO/1a SJIEKTPOHHOIO OajlaHca.

Teopust dSJIEKTPOIUTUUECKONM JTUCCOLMALMM. OJCKTPOJMUTHI W HEDJICKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHW3M JIHCCOLMAIIMK BEIIECTB C Pa3IMYHBIMUA BHIAMU
xuMuueckon cBsa3u. Crenens auccornpanuy. CUIbHbBIE U CIa0bIe DJICKTPOIUTHI.

Peakniun monHoro oo6MeHa. Y CI0BHUS MPOTEKaHUS PEaKIIUi HOHHOTO 0OMEHa, MOJIHbIE
U COKpallIEHHbIC HOHHBIC YpaBHEHUS peakuuii. CBOKMCTBA KHUCIIOT, OCHOBAaHUM U COJICH B
CBETE MPECTABICHUN 00 AJIEKTPOIUTUYECKON Auccolmanuu. KauecTBeHHbIE peakiuu
Ha WOoHBI. [loHsATHE O THAPOIU3E CONEN.

Xumuueckuu dsKcnepumenm:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMUECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB —
METAJJIOB U HEMETAJJIOB (rpadura M anMasza), CIOKHBIX BEHIECTB (XJIOpUIa HATPHs),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHYECKOM peakiuu OT BO3JICUCTBUSA
pa3IMYHBIX (PAKTOPOB, HCCISIOBAHHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIECTB,
mporiecca JUCCOIUAIMM KUCIIOT, MIeI04Yed U cojiell (BO3MOKHO HCITOJIb30BaHUE BHJICO
MaTepHralioB), IPOBEJACHNE OIBITOB, MJUTIOCTPUPYIONTUX MTPU3HAKUA MPOTEKAHUS PEeaKITui
HOHHOTO oOMeHa (oOpa3oBaHHE OcajiKa, BBIJCJICHHE ra3a, 00pa30BaHKE BOJIbI), OMBITOB,
WJUTFOCTPUPYIOIIUX MPHUMEPBl OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIX pPEaKIHnii (TOpeHHe,
pEAKIMM PA3JIOKECHUS, COCAWMHEHMS), PaClO3HABAaHUE HEOPraHWYECKHUX BEIIECTB C
MTOMOIIBIO0 KAYECTBEHHBIX PEAKIMi HAa MOHBI, pEIIEHNE SKCIIEPUMCHTAIBHBIX 3a/1a4.

HeMeTanabl 1 MX CoOeIMHEHHUSA

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crerieHn okuciieHus. CTpoeHne U (PU3MUYECKHE CBOHCTBA IPOCTBHIX BEIIECTB —
rajoreHoB. XUMHYECKUE CBOMCTBA HA MpUMEpPE XJIopa (B3aUMOJEHCTBUE C METaJIaMH,
HEMeTaJJlaMH, 1esiouamu). XnopoBogopod. ComsiHas KUCI0Ta, XUMHUYECKUE CBOMCTBA,
noJiydeHue, npuMeHeHue. J{eicTBrue Xjaopa M XJOPOBOJAOPOa Ha OPraHU3M YeJIOBeKa.
Baxneiimume xjgopuabl W WX HaxoxjaeHue B mpupoae.OO0mas XapaKTepUCTHKA
anemeHTOoB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTEMCHU
okucieaus. CTpoeHue u (PuU3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJIOTpOIIHBIE MOIM(HUKAIIMKA KHCIOPOJa M Cephl. XHMHUYECKHE CBOHCTBA CEpHI.
CepoBojiopoji, cTpoeHue, (GU3NISCKHEe M XUMHYECKHe CBOMCTBAa. OKCHIBI Cephbl Kak
MIPEJCTABUTENM KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (PU3NYEeCKHe W XUMHUYCCKHE



CBOMCTBa (00IIHE KaK MPEACTaBUTENS KJIacca KUCIOT U cierudpudeckre). XUMHUIeCKUe
peakiu, Jiexalire B OCHOBE MPOMBIIIJIEHHOTO Coco0a MOJy4YeHHsI CEpHON KHUCIOTHI.
[Ipumenenue cepHoil KucnoThbl. CONM CEpPHOM KHUCIOTHI, KAYECTBEHHAs peEaKiHs Ha
cynbar-uon. Haxoxnenue ceppl U €€ coeAuHEHUN B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH Cpelbl COECIUHEHUSMH Cepbl (KUCIOTHBIE JIOXKIIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OO6mast xapakTepuctuka 31emMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHHS. A30T, pacCpoCTpaHEHUE B MpUpoae, GU3NIeCKrue u
XUMUYecKrue cBoicTBa. KpyroBopor azora B mpupoge. AMMHak, ero (usndeckue u
XUMUYECKHNE CBOWCTBA, MOJydeHne u npuMeHeHne. Coim aMMOHUS, X (QU3UYECKUE U
XUMUYECKHUE CBOWMCTBa, NpuMeHeHHe. KauecTBeHHas peaknus Ha HWOHBI aMMOHWUSI.
A3oTHas KucioTa, €€ moyiyueHue, pU3NYecKue M XMMHUYEeCKHe CBoWcTBa (00IIMe Kak
MIPEACTaBUTENSI KJTacca KUCIIOT U crienududeckue). Mcnoap30BaHre HUTPATOB M COJICH
aMMOHHUSI B Ka4yeCTBE MMHEPANbHBIX yI0OpeHui. XUMHUYECKOEe 3arps3HEeHUE
OKpYXKalollel cpe/ibl COSTMHEHUSIMU a30Ta (KUCJIOTHBIE JIOXKIH, 3arps3HeHUE BO3IyXa,
mo4BbI U BoA0EMOB). Docdop, amtorponHbie Moaudukamuu Gocdopa, busndeckue u
xumudeckue cporictBa. Oxcupa docdopa (V) u docdopHas kucinora, (hu3HUIecCKuen
XUMUYECKME CBOMCTBa, TmonydeHue. Hcrmonb3oBanue (ocharoB B  KayecTBe
MUHEPAIbHBIX YI0OpEHUHN.

OO6mast xapaktepucTuka 35eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTETMICHW  OKUCICHWSA. YTJIEpOJ, aUIOTPOMHBIC  MOIu(HKaIny,
pactpocTpaHeHUEe B Tpupone, (PU3MYecKne W XUMHYECKHE CBONCTBA. ACOpOITHS.
Kpyrosopot yrinepoaa B npupoje. OKcuasl yriiepoaa, ux (pu3nyeckue 1 XUuMUYECKHUE
CBOICTBA, JCHCTBHE HA KUBBIC OPTAaHU3MBI, IOJyUYECHHUE U PUMEHEHNE. DKOJIOTHUSCKHEC
npo0JieMbl, CBsI3aHHBIE C OKcUaoM yriepoaa (IV), runoresa riodanbHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3(PdexT. YronbHas KuUcIOTa U €€ colid, uX (U3NYecKue u
XUMUYECKHUE CBOMCTBa, TOJIydeHHE U TmpuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-noHkBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIICHHOCTU U
CEJIbCKOM XO3SICTBE.

[lepBoHavasnbHblE TMOHATHUS 00 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 9TaH, ITHIICH, alleTUJICH, 9TaHOJ, TJIMIIEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku  (O€H3WH), HMX poOJdb B OBITYy W mOpoMblnUIcHHOCTH. [loHsATHE O
OMOJIOTUYECKHA BAXKHBIX BEIECTBAX: KHUpPaAX, OCNIKaX, YIiIeBOJaX — M X POJIA B JKU3HU
YeroBeKa. MarepruaabHOE €IMHCTBO OPTaHUYSCKUX U HEOPTAaHUYECKUX COSTUHEHUH.

KpemHnii, ero Qusndyeckne WU XUMHUYCCKHE CBOWCTBA, IMOJYYCHHUE W TPUMCHCHHE.
Coenunenust kpeMHus B npupoje. O6ume npeacrasiaeHuss o0 okcune kpemuus (IV) u
KpeMHHeBOW KucioTe. CUIMKAThI, UX HCIOJIB30BaHUE B OBITY, B TPOMBIIIICHHOCTH.
Baxueiimme CcTpoWTENbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOoH,
xene300eToH. [Ipo6ieMbl 6€30MacHOrO MCIOIB30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B
[MOBCEIHEBHOM KU3HU.

Xumuueckuii 5KCnepumenm:

U3ydeHue oO0pas3loB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-UOHBI M HAOIIOJICHUE MPU3HAKOB HMX
MIPOTEKAHUS, OTBITHI, OTpaXKaIMue PU3NIECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U



UX COEIUWHEHUN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3namMu XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJICHHME ¢ oOpa3lamMu cepbl U €€
COEIMHEHUSIMU (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), HAOIIOIEHUE Mpoliecca
oOyrJIMBaHMs caxapa MoJl IeWCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yYCHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KHUCIOTHI, MPOBEJCHUE KaueCTBEHHOMU
peakiuu Ha cyiab(haT-uoH U HAOMIOJCHUE MPU3HAaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
dbu3uyeckuMu  cBOMCTBaMHM a3zota, ¢ochopa U UX COSAMHEHUNH (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEpUaoB), oOpa3iaMu a30THBIX U (OCPOpPHBIX yH0OpeHuil,
MoJIyueHue, coOMpaHue, paclo3HaBaHUE U M3yYEHHE CBOMCTB aMMHaKa, MPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (hocdaT-MOH U H3ydeHUE MPU3HAKOB HUX
IIPOTEKAHMS, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEABIO
(BO3MOXHO HMCIOJIb30BAHUE BUIECOMATEPHUATIOB), U3YUEHUE MOJENIEH KPUCTAIMYECKHUX
pemi€Tok  anMasza, rpaduta,  (QymiepeHa,  O3HaKOMJEHHME C  IPOLIECCOM
a7copOLMUPACTBOPEHHBIX  BEILIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOMCTBOM
OpOTUBOrasza, IIOJIy4eHHE, CcOOMpaHUE, paclio3HaBaHWE U H3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEJCHNE KaueCTBEHHBIX pPEeaKklMi Ha KapOOHAT U CUJIMKAT-UOHbI
U U3yYECHHE INPU3HAKOB HMX NPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIUEH CHIMKaTHOU
IPOMBIIUICHHOCTH, PEUICHUE JSKCHEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxuenmme
HEMETAJUIBl U UX COCAUHEHUS.

MeTtasibl U MX COCAUHEHUSA

OOmast xapakTEepUCTHKAa XWMHYECKHX JJIEMEHTOB — METAaJUIOB HAa OCHOBAHHUHM UX
nonoxenus B llepuoanueckon cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTpoeHuss atoMoB. CTpOeHHE METALIOB. MeTamueckas CBA3b W METaJUIMYECKas
KPUCTAJUINYECKAsl PEMIETKA. OJJEKTPOXUMUYECKUN PAI  HANPSDKEHUHA METaJUIOB.
duznyueckre M XUMHUYECKHME CcBoWcTBa MeTamioB. OOmme crnocoObl MOIy4eHUS
MeTtauioB. [loHSATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3alUTBI UX OT
kopposun. CruiaBsl (CTaib, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U
IPOMBIIUIEHHOCTH.

[Ilenounsie MeTamubl: TONOXKEeHHE B llepuoguueckor cucreMe XHUMHYECKUX
anemeHToB J[.MI. MeHneneeBa, CTpoeHME HX aTOMOB, HAXOXIECHUE B IMPUPOIE.
dusnyeckue M XUMHYECKHE CBOMCTBa (Ha mpuMmepe HaTpuss U Kanus). OKcuabl U
TUAPOKCHJIBI HATpUA U Kaivs. [I[puMeHeHne NeI0YHbIX METAIOB U UX COEAMHEHUM.

[Ilenouyno3emenpHble  METAUIBI  MAarHMd W KaJbLHM: [IOJIOKEHUE B
IlepnogmueckoiicucteMe xumuueckux dieMeHToB JI.MI. MeHnneneeBa, cTpoeHHne HX
aTOMOB, HaxoXkJIeHue B mpupoje. Duznueckue W XUMUYECKHUE CBOMCTBA MarHus U
Kanbuud. Baxuelinue coelMHeHUs KallbLus (OKCUM, TUAPOKCHI, coyn). JKECTKOCTh
BOJbI U CIIOCOOBI €€ yCTpaHEeHHUS!.

AmomuHMii: nosiokeHue B llepuonnueckol cucreMe XUMHYECKHUX dnemMeHToB [[.H.
MeHnpneneeBa, CTpOCHHE aTOMa, HaXOXKICHHUE B Npupoje. PU3NUYECKHE U XUMHUYECKHE
CBOICTBa amOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCUA U THAPOKCHIA aTIOMUHUSI.

Kenezo: mnonmoxenue B lleproamueckor cucreme xumudeckux ssemMeHToB J[.H.
MeHnneneeBa, CTpOEHUE aTOMa, HaxoKJAeHue B npupoae. dusnueckue m XUMUUECKUE
cBoKcCTBa kene3a. Okcuibl, ruapokcuanl U conu xenesa (II) u xenesa (III), ux cocras,
CBONCTBA U NOJIyYEHUE.

Xumuueckuil 5KCnepumenm:



O3HAKOMJIEHHE C 00pa3laMyd METAJJIOB U CIUIABOB, WX (PU3NYECKHUMH CBOWCTBAMH,
U3YYEHUE  PEe3yJlbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPUATIOB), 0OCOOCHHOCTEW B3aMMOCIHCTBUS OKCHJIa KAJIbLIMS M HATPUS C BOJIOM
(BO3MOXHO UCIIOIB30BAaHUE BUACOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoliecca  TOpeHus — JKele3a B Kuciaopoae  (BO3MOXKHO — HCIOJIb30BaHUE
BUIEOMATEPUAIIOB),IPU3HAKOB MTPOTEKAHUSI KAYECTBEHHBIX PEaKlMii Ha MOHBI (MarHus,
KaJIbIMs, alfoMuHMs, nuHKa, xene3a (II) u xenesza (III), meau (II), HabmoneHue u
OMHCAaHWE TPOIECCOB OKPANTMBAHUS TUIAMCHM HWOHAMH HATPUS, Kadusd W KaJIbIIHS
(BO3MOKHO HCTIOJIB30BAHUEBUICOMATEPHATIOB), HCCIEIOBaHNE aM(pPOTEPHBIX CBOWCTB
TUAPOKCHJIA ATFOMUHUS M THAPOKCHIA IIMHKA, PEIICHUE dKCIICPUMEHTAIBHBIX 33/1a4 110
Teme «BaxHenmme MeTaibl U UX COCIUHEHUS.

XHMHUA M OKpPY:KaoUias cpeaa

Bemectsa u Marepuansl B IOBCEIHEBHOM JKM3HM 4elloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuud B ObiTy. IlepBas momoinps mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHWMHMUYECKOE 3arpsi3HEHHE OKpyXKaroled cpenasl (mpenenpHas — JIOIyCTHUMast
KoHIleHTpanus BeulecTB (nanee — [I/IK). Ponp xumum B pelieHUM 3KOJIOTUYECKUX
pooIeM.

Xumuueckuul SKCnepumMeHm:

M3y4yeHHEe O0Opa3loB MaTepuagoB (CTEKIO, CIUIaBbl METAUIOB, MOJUMEPHBIE
MaTrepuabl).

Mesicnpeomemnule ceaszu

Peammnszannss MeXNpeIMETHBIX CBA3CH NIPU H3YYEHUHM XUMHM B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U TOHATUMN, SIBISIOUIUXCS CUCTEMHBIMHU ISl OTAEJbHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTecTBEHHO-HAYUYHbIE MOHSTHSA: Hay4HbIH (pakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, Kiaccu(uKauus, MNEpUOJUYHOCTb, HaAONIOJEHNUE, SKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTepHUaJIbl.

®dusnka: Marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHJI, H30TOIBI,
PaAMOAKTUBHOCTD, MOJIEKYJA, 3JIEKTPUUECKUN 3apsAll, NPOBOAHUKH, MOJIYIPOBOJHUKH,
TURJIEKTPUKH, (POTOAIEMEHT, BELIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BELIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTANIMYECKas pEHETKa, CIUIaBbl, (U3HUYECKUE
BEJIUYMHBI, CAUHUIBI H3MEPEHMs,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
Comnnue.

buonorus: porocuntes, Abixanue, bruochepa, sKocucTeMa, MUHEPAIbHbBIE YI0OpEHHUS,
MHUKPORJIEMEHTBI, MaKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, tumpocdepa, MHHEpPAIbl, TOPHBIE TOPOIBI, IOJEC3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.




2.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoeHue yueOHOro npeMera « XuMHUs» Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUs
JOJDKHO 00€CIeunBaTh JOCTUKEHUE CIEAYIOIIHUX JUYHOCTHBIX, METANpPEeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE pEe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMN U PACUIMPEHUE OMbITA JACATECIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

Ilampuomuueckoe 6ocnumanue:

¢ ICHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M
HAay4YHOMY HACJEAMIO, TOHUMAaHUS 3HAYCHUS XHUMHUYECKOM HAyKM B IKH3HU
COBPEMEHHOr0 O00IIeCTBa, CIOCOOHOCTM BJIAAETh JOCTOBEpPHON uHpopManuel o
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

I'pasxcoanckoe eocnumanue:

oIIPEICTABICHUS O COLMAJIBHBIX HOpPMax M IpaBUJaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIE0BATENbCKOM, TBOPUECKOW M JIPYrUX BUIAX JESATEIBHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM AESTENIbHOCTU MPH BBINOJIHEHUU YUEOHBIX,
MO3HABATENIbHBIX  3a/lay, BBINOJIHEHUM XUMUYECKUX OSKCIHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIOHMMAHUIO M B3aWMOIIOMOIIM B MpoOIecce
ATON y4uyeOHON MAESITeTbHOCTH, TOTOBHOCTH OLEHHBATh CBOE MOBEIEHUE M IOCTYIKU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUU ITOCTYIIKOB;

HEHHOC"’IM HAYYHO020 RO3HAHUA:

¢ MUPOBO33pPEHUYECKHUE MTPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOU peaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY
JUTSI TOHWMAaHUSI CYIITHOCTH HaYYHOU KapTHUHBI MUPA, IPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHOMN CPEIoi, O
POJIM XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

¢ [I03HABATEJIbHBIE MOTUBBI, HAMPABJICHHBIE HA TIOJIyYE€HHUE HOBBIX 3HAHUH 110
XUMHUU, HEOOXOIUMBIE JIJIs1 0OBbsICHEHUSI HAOJIFOJaeMbIX MPOIIECCOB U SIBJICHUM,
MO3HABATENIbHON, TH(GOPMAIIMOHHON M YUTATEITHLCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSTENIbHON pabOThI ¢ yUeOHBIMHU TEKCTaMU, CIIPABOYHOM JIUTEPATYPOH,
JTOCTYIHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIH;



Dopmuposanue Kyapmypot 300p06bA:

 OCO3HAHUE LIEHHOCTH ’KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JJ0pOBBIN 00pa3 )KM3HU, OCO3HAHUE MOCIEACTBUM U HEMPUITHE BPEAHBIX
NpUBBIYEK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB, KypeHHs ), HEOOXOTUMOCTH
coOJII0IeHUS ITpaBUJI O€30IACHOCTH NPU OOPALICHUH ¢ XMMUYECKUMHU BELIECTBAMU B
OBITY U pEeaIbHON KU3HU;

Tpyooeoe eocnumanue:

e HHTEpEC K MPAKTUYECKOMY H3YUYCHHIO Mpodeccuil u TpyAa pa3iuyHOTO poja,
YBAKEHHUE K TPYLy M pe3yJbTaTaM TPYAOBOH NESITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUNA 10 XMMMH, OCO3HAHHBIA BbIOOp MHIMBUIYaJbHOU
TPAaEKTOPUHU TPOJOLKEHHS] 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHOU
MpPO(PECCUOHAIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBAThCS B NPO(ECCUOHAIBHOU CPEJIE;

IKonozuueckoe eocnumanue:

¢ DKOJIOTUYECKH 11€TIECO00Pa3HOE OTHOIICHHE K MPUPO/I€ KaK UCTOUHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTH 3I0POBOTO M 0€3011aCHOTO
o0pa3a »U3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHS PAaBHII O€3011aCHOTO
MOBEJICHUS TIPU padoTe C BEIIECTBAMU, a TAKXKE B CUTYaLUSIX, YTPOKAIOIINX 30POBbIO
1 KU3HU JII0JICH;

¢ CIIOCOOHOCTHU TIPUMEHSTH 3HAHUS, TIOJIy4aeMble TPU U3YUECHUU XUMUH, TS
pelLIeHUs 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEJIOH, IS MIOBBIIIEHUS
YPOBHS 9KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS IJI00ATBHOTO XapaKTepa KOJIOTUUECKUX
po0JieM U MyTeH X perieHus MocpeICTBOM METO/I0B XUMHHU, IKOJIOTUYECKOTO
MBILIJICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B MIO3HABATEIIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIbHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDHI

YHuBepcaJbHbIe M03HABATEIbHbIE e CTBUS
ba3zoevie nocuueckue oeiicmeus:

e YMEHUS HCHOJIB30BaTh MPUEMBI JIOTUUECKOTIO MBIIUICHUS PU OCBOCHUN 3HAHUI:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIAEIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C APYTUMU TOHSTHSMHU), HWCIOJIL30BaTh TOHSATHUS IS
OOBSCHEHHsI OTHENbHBIX (DAaKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIaccu(puKanuu XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUW, YyCTaHABIMBATh
MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3Y4E€HUS, CTPOUTH JIOTHUYECKHE



paccykJieHus (MHIYKTUBHbIC, JI€IyKTUBHbIE, [0 aHAJOTWHU), JeNaThb BBIBOABI U
3AKITIOYEHUS;

e YMEHHME NPHUMEHSATH B Tpolecce IMO3HAHUS TOHATUS (IpeIMETHbIE U
METaIpeAMETHBIE), CUMBOJIUYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3YEMBbIE B XUMUHU,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XUMUU MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKUHA 3HAK (CHMBOJI D3J€MEHTa), XuMuuyeckas ¢Gopmyla U ypaBHEHUE
XUMHUYECKON peaKIMi — IPH PEIICHUH y4eOHO-TIO3HABATENBHBIX 3a/1a4, C YYETOM 3THX
MOJENBHBIX NPEACTABICHUN BBISBIATh U XApAaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKLHH, BBISBISATH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHBIE CBSI3M M NPOTUBOPEUYHs B
M3Y4YaeMbIX IIPOLIECCAX U SIBJICHUSIX.

bazoevie uccneoosamenvckue oelicmeus:

e YMCHHE WCIIOJIb30BaTh IIOCTABJICHHBIC BOMPOCHI B KadyeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKKE€ B KaueCTBE OCHOBBHI JiIs1 (DOPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE
NPABIJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

o TPUOOpPETCHHWE OMNbITa 110 IUIAHUPOBAHUIO, OpPraHU3alldd H  IPOBEICHUIO
YUYEHUYECKUX  OJKCIICPUMEHTOB, yMCHHE HaOIIoAaTh 3a XOAOM  IIpollecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATh €ro Pe3ysibTaT, (OPMYyJIMpPOBAaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IMPOBEIEHHOTO OIbITAa, MCCIACIOBAHUSA, COCTABIATH OTUET O
poJieTaHHON padoTe.

Paboma c ungpopmanuei:

e YMCHHE BBHIOMpPATh, AaHAIM3UPOBATH U HMHTEPIPETHPOBATH HHPOPMAIIHIO
pPasTUYHBIX BUIOB W (OpM TIPENCTaBIICHHS, IMONTYYaeMyH) M3 Pa3HbIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJIEp)KaHUs, CIIPABOYHBIC MOCOOUS,
pecypcbl MIHTepHETa), KPUTHYECKU OIICHUBATH MPOTHBOPECUMBYIO M HEIOCTOBEPHYIO
HH(pOpMaIHIO;

e YMEHUE TPUMEHSTh pa3JIMYHBIE METOABl W 3aMpoChl MPU TIOMNCKE M OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX JAaHHBIX, HCOOXOIUMBIX TSI BBITOTHCHHS yU4eOHBIX
U TIO3HABATENBHBIX 3a/lay OMpEJEIEHHOTO THUIA, MPHUOOPETEHUE OMbITa B 00JACTH
WCIIOJTh30BAHUS nH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUCKYJBTYpOH aKTHBHOTO WCITOJIb30BAHUS Pa3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBbHYIO (OpMy TpencTaBieHus WHGOpMAIUU U
WUTIOCTPUPOBATH PEIIacMbIe 3a7a4l HECIOKHBIMH CXEMaMH, JUarpaMMaMH, APYTHMH
dbopmamu rpadK U UX KOMOUHAITUSIMU;

e YMEHHE WCIOJB30BaTh W  aHAJU3MpPOBATH B  TMporecce ydeOHOM U
UCCIICIOBATEILCKON JICATEIbHOCTH WH(POPMAIUIO O BIUSHUHA TPOMBIIIICHHOCTH,
CEJIbCKOT0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOIHOM CPEBI.



KoMMyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUS:

® yMEHHE 3aJaBaTh BOIPOCHI (B X0/ 1uajiora u (Win) TUCKYCCUH) 1O CYIIECTBY
o0cykaaemMoii TeMbl, POPMYIMPOBATH CBOM MPEJIOKESHUS OTHOCUTEIILHO BBITOTHCHHUS
IPEJIOKCHHON 3a1a4H;

e MpPUOOPETEHHE OTBITA MPE3CHTAIIUHN PE3YJIHTaTOB BHIMIOTHEHUS XHMHIECKOTO
dKCIIepUMeHTa (J1TabopaTOpPHOTO OIBITA, TAO0OPATOPHOH PaOOTHI IO UCCIICTOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO TIPOEKTA);

® 3aWHTEPECOBAHHOCTH B COBMECTHOW CO CBEPCTHHKAMH IIO3HABATCIIBHOW U
MCCIICJIOBATEILCKOM JEATEIBHOCTH NP PEIICHWH BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE
yuéTa OOIIUX MHTEPECOB M COTJIACOBAHMS MO3UIMH (00CYXIeHUS, 0OOMEH MHEHHUSIMH,
«MO3TOBBIC MITYPMBD», KOOPIUHAINS COBMECTHBIX JICHCTBHM, ONPEICICHIE KPUTEPUCB
0 OIICHKE KAa4eCTBA BHITIOJHEHHON PaOOTHI U IPYTHE);

PeryasiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS:

® yMEHHE CaMOCTOSATEIbHO OMpenesaTh UEeIH JCSITeNbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBATH U TMpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOoiee 3(h(PEeKTUBHbIE CHOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIBHO COCTaBJIATh WM  KOPPEKTUPOBAThH
MPEJIOKEHHBIA alTOPUTM JICHCTBUN MPHU BBIIOJHEHUH 33J]aHUN ¢ YYETOM MOJTyUEHUS
HOBBIX 3HAHMM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUAX, OIICHUBATh
COOTBETCTBHUE IOJYYEHHOTO pe3yJjbTaTa 3asBIICHHOW II€JIM, YMEHHE HCIOIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, MPEJIaraéMbIe B YCIIOBUHY 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 0053aTEIbHOTO COIepKAHUS,
YCTAaHOBJICHHOT'O JAHHOW (peiepanbHOil pabouell MporpaMMoil, BBIJIESIOT: OCBOEHHBIE
00y4aroIMMUCs HayYHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM, crienupuueckue as
npeaMeTHON o0aacTu «XUMHUs», BUABI ACSITETbHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHMS,
€ro MHTEpIpETaALUH, TPeo0Opa30BaHUIO U IPUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX
CUTYaLUSX.

K xoniry o0y4yenus B 8 kiiacce mpeaMeTHbIE pe3yJIbTaThl HA 06a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

e PacKpbIBaTb CMBICJI OCHOBHBIX XHMMHYECKHX TIIOHSTHUW: aTOM, MOJIEKYJa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJEKYJIspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MACcCa, MAaCCOBAsl J10JISI XUMHUYECKOTO AJIEMEHTA
B COCIMHEHUHU, MOJIAPHBIH  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AICKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHCIICHUS, XUMHUYECKasl peaKIys, K1acCuhUKaIus
peaKIii: peakuu COCAUHEHUS, PEAKIIMU PA3JI0KECHUSA, PEAKIIMU 3aMEILCHUS, PEAKIIUU
oOMeHa, 2K30- U IHAOTEPMHUUECKUE PEAKIUH, TEIIOBOM d(PdeKT peakiuu, apo aTtoMa,
ANIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWUTalnb, paanMyCc aToMa, XMMHYECKas CBS3b,



NOJISIPHAs W HEMOJSpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBasi A0JIs BEIIECTBA (MIPOIIEHTHAs KOHIIEHTPAIlUs) B paCTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTh 3TU
MIOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

¢ WCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHs] (HOPMYJ BEIIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

e ONpEACNSITH BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIICHb
OKHUCJICHUSI DSJIEMEHTOB B OHHApHBIX COCIMHEHMSX, MNPUHAJJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy CO€IMHEHHAd 1o (opMmyiaMm, BHJI XHUMHYECKOM CBA3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

o packpeiBaTth  cmbicn  llepuommueckoro  3akoma .M.  Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT HUX MOJIOkKeHUA B [lepuoandeckoi cucteMe, 3aKOHOB COXPAHEHHSI MAaCChI
BEIIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaipo;

e OIKMCHIBATh M XapakTepu3oBaTh TaOnMuHyro (opmy llepuoamdeckoil cUCTEMBI
XUMHYECKUX DJIEMEHTOB: pa3ivyaTh MOHATUS «TJIaBHasg mnoArpynna (A-rpynma)» u
«noboyHas mnoarpynma (b-rpynma)», Manbie W OOJbIIME MEPUOAbl, COOTHOCHUTH
0003HaueHusA, KOTOpble UMEIOTCs B Tabmuie «llepumonnueckas cucteMa XUMUYECKUX
sanemeHtoB /.M. MeHneneeBa» C YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (CocTaB W 3apsiia  siapa, OOIIee YHUCIO HJICKTPOHOB W
pacrmpeesieHue uX 1Mo AIEKTPOHHBIM CJIOSIM);

o KiIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTBhI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TeroBoMy 3G hexTy);

e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XHWMHYECKUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEpPAMH MOJEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

e TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM MNPOTEKAaHUS XUMHUUYECKUX MPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIATH OTHOCHUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (GopMmysie COCAUHEHHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

o TMPUMEHATH OCHOBHBIE ONEPAIMU MBICIUTEIbHOW MAESITEIbHOCTH — AaHajiu3 |
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTU3aIluio, KiIacCU(PUKAIMIO, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKkimii, €CTeCTBEHHO-HAy4YHBbIC METOJAbl TO3HAHWS — HAOII0/IeHUe, W3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

e CJIENIOBAaTh TPAaBWJIAM TOJIH30BAHUSA XMMHYECKOW TOCYI0M W J1abOpaTOpPHBIM
o00OpynOBaHUEM, a TaKXKe IMpaBUIaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB O TIOJYUYCHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBIICHUIO



PAaCTBOPOB € OMPEIEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, TNIAHUPOBATH
Y MPOBOJIUTh XMMUYECKHAE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (J1akMyc, peHoI(PTaenH, METUIOPaHX U JIpyTue).

K koniy oOyueHuss B9 KJiacce mpeiIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

e PACKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TOHSITHN: XUMHUYECKUM DIIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas peaxius,
XUMUYECKasl CBs3b, TEIJIOBOW 3(DQPEKT peakuuu, MOjib, MOJSPHBIA 00BEM, PacTBOD,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, FIECKTPOIUTHYECKAS TUCCOLUALNS, PEAKIIMU HOHHOTO
oOMeHa, KaTajanu3aTrop, XUMUUECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMbIE PEaAKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH, OKHCITUTETD, BOCCTAHOBUTEb,
OKHCJICHME W BOCCTAaHOBJIGHHE, auioTpomnusi, amMpOTEepHOCTh, XHUMHUUYECKas CBS3b
(koBaneHTHAsi, HOHHAsA, METAUIMYECKas), KPUCTAUIMYECKas pemEéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMMUYECKOW peakiuu, TMpeaeabHO JIOIMycTUMAas
koHueHTpanus [[JIK BemecTsa;

e WUIIOCTPUPOBATH  B3aMMOCBA3b  OCHOBHBIX  XHUMHUYECKHX  IOHATHH U
MIPUMEHSTHITU MTOHATHS TIPU ONKMCAHUU BEILIECTB U UX NPEBpAICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHUsS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONpEAeNsITh BaJEHTHOCTb W CTEMEHb OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa, MNPHUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCY CO€AMHEHUM 1o ¢dopmysiaM, BHI XUMUUYECKON CBs3M (KOBaJE€HTHAs, MOHHAas,
METAJUIMYECKAsi)) B HEOPraHMYECKUX COCIAMHEHUSAX, 3apsA]l HOHA 10 XHUMUYECKOU
dbopmyrne, xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAMHEHHH, THI
KPUCTAJUTMYECKOUN pelIéTKH KOHKPETHOTO BEIIECTRA;

e packpeiBaTh cMmbicn  Ilepumogmueckoro 3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €ro MOHUMAaHUE: OMUCHIBATh U XapaKTEepU30BaTh TAOIMUHYIO opMy
[Tepuoguueckoil CHUCTEMBbl XUMUYECKUX JJIEMEHTOB: pa3iNyarTh IOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u  «mobouynas mnoxarpynmna (b-rpynma)», wMambsie U
OOJIBIIUETIEPUOJIbI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE HUMEIOTCS B IMEPUOIUYECKOU
Ta0JIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHYECKUX DJIEMEHTOB
(cocTaB u 3apsj sapa, o0lee YUCIo JIEKTPOHOB M pacpeieSICHUE UX MO dJIEKTPOHHBIM
CJ0sIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U UX
COCMHEHU B IIPEAeNIaX MaJIbIX EPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

o KIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHMCIY M COCTaBy Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB, IO
Ter10BOMY 3G (DEKTy, M0 UBMEHEHUIO CTENEHEH OKUCICHUSI XUMUYECKUX 2JIEMEHTORB);



e XapaKTepu30BaTh (OMHUCHIBATH) OOIIKME U CHENU(PUIECKUEe XUMUYECKHE CBONCTBA
MIPOCTHIX U CIIOHBIX BEIIECTB, MOATBEPAKAasi ONMMCAHUE NPUMEPAMU MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUA;

e COCTaBJISITh YPABHEHHUS AIEKTPOIUTHYECKOW NUCCOLMAIMU KHUCIOT, IIEJIoYed U
COJICH, TOJIHBIE W COKpaII€HHbIE yYpaBHEHUs PEAKIUA HOHHOrO OOMEHa, YpaBHEHUS
peaKLMii, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXKIY BEIICCTBAMHU
Pa3JIMYHbBIX KJIACCOB;

e PpACKpHIBaTh CYIIHOCTb OKHCIIMTEILHO-BOCCTAHOBUTEIIBHBIX peaKuuit
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaAKIU;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MIPOTEKAHUSA XUMUYECKUX MTPEBPAIICHUN B Pa3JIMUYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XHMHUYECKOTO 3JIEeMEHTa Mo (popMysie COCIMHEHHUS, MAaCCOBYIO JIOJIO
BEIIIECTBA B PaCTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU pEaKIuu;

e CcOONIONATH MpaBuia TMOJIB30BAHUS XUMHUUYECKOM TOCyIod u J1abopaTOpHBIM
obopymoBaHHEM, a TakKe IpaBujia OOpaIlleHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYECHUIO U
CcOOMpaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa M YIIICKUCIIOTO rasa);

e TMPOBOJAUTH PEAKIMH, IOJATBEPKAAIOINIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUI-, KapOoHAaT-,
docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaX HEOPraHUYECKHUX
BCIIIECTB;

e TPUMEHATH OCHOBHBIC ONEpALMM MBICIUTEILHON ACATEIBHOCTH — aHaIu3 H
CHUHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMAaTU3allUul0, BBISIBICHHE  MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — IS U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTEeCTBEHHO-HAyUYHbIC METO/bl MO3HAHUS — HAOJIOICHUE, U3MEPEHNE, MOICIUPOBAHHE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMBbl KommuecTBo yacos OnexktpoHHble (IU(POBLIC)
n/m Beero| Kounrpomsnbie | Ilpaktuueckue 0bpazoBaTenbHbIC PECypCEI
paboThl paboThl
Paznea 1.1lepBoHavajibHble XUMHYECKHE MIOHSTHS
1.1 | Xumust — BakHast 00JIaCTh €CTECTBO3HAHUS U MIPAKTUIECKOM 5 2 bubnmnoreka HOK
NESATENLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c

1.2 |BemecTBa U XUMHUYECKHE PEAKIIIH 15 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

‘I/ITOFO 0 pasaeny H 20 H

‘Pa?.)le.ﬂ 2.Ba:kHelilMe NpeACTABUTEIN HEOPTaHUYECKUX BellecTB

2.1 |Bo3ayx. Kucnopoa. [Tonsitue 06 okcuaax 6 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.2 ||Bomopoa.IlonsTHE O KUCIIOTAX U COTSX 8 1 bubnmnorexka [HOK
https://m.edsoo.ru/7f41837c

2.3 |[Bona. PactBopsl. [TonsiTHe 06 OCHOBaHUAX 5 1 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COEIMHEHUN 11 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro mo pasneny H 30 H

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

Pasznen 3.Ilepuoanuecknii 3axkoH u Ilepuognueckas cucrema xumudeckux dJjiementon . U.

MenaesieeBa. CTpoeHHe aTOMOB. XMMHYECKAS CBA3b.

3.1 |[lepuomnveckmii 3akoH u [lepuoaudeckas cucrema 7 bu6muoreka [JOK
xumuueckux 3nmemeHToB JI. . Menneneea. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 |[Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBHUTEIIbHBIC 8 1 bu6nuorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 15 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 4 [ 5 |
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9 KVIACC

Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KommuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero|| KontponbHbie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
1.1 |IToBTOpeHue u yriayOieHre 3HaHUH OCHOBHBIX Pa3ZeiioB ) 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 bubnunoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 |DnexTponuTHYecKas qUCCcOoUaIus. XUMHUECKAE PEAKIINH B 8 1 1 bubnuorexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 17 H
‘Pa311e.11 2.HemeTta/1bl M HX COeTHHEHHS
2.1 ||OOm1ast xapaKTEpUCTHKA XUMHUECKUX dJIeMeHTOB VIIA- 4 1 bubnnorexa [JOK
rpynnsl. ["amorenst https://m.edsoo.ru/7f41a636
2.2 ||OOw1as xapakTepuCTHKa XUMUYECKHX 3JIeMeHTOB VIA- 6 bub6nuorexa [IOK
rpymmbl. Cepa U e€ CoeTUHEHUSI https://m.edsoo.ru/7f41a636
2.3 ||OOmias xapakTepUCTHKA XUMUUYECKHX 3JIEMEHTOB VA - 7 1 bub6nuorexa [IOK
rpymnmbl. A30T, Gocop U UX COCAMHEHHUS https://m.edsoo0.ru/7f41a636
2.4 ||OOmrast XxapaKTepUCTHKA XUMHYECKHX 3JIeMeHToB [V A- 8 1 2 bubnnoreka [JOK
IpymnIbl. YTIepoa U KpEMHUH U UX COeTMHEHUS https://m.edsoo.ru/7f41a636
‘I/IToro 0 pa3feiny H 25 H
‘Pasnen 3.MeTta/uIbl M UX COEAUHEHHS
3.1 ||OGmmwme cBOMCTBA METAILIOB 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxwuelimme MeTaaIbl U X COCIHHEHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 20 H
‘Pa:ﬂ[en 4. XuMHA ¥ OKPYKAKIIAs cpeaa
‘4.1 HBemeCTBa Y MaTepHalibl B )KU3HH YEIOBEKa H 3 H H HBI/IGHI/IOTeKa IHOK
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HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMel

KonunuectBo yacoB

‘ OnexTpoHHbIe (1I(POBLIC)
n/n Beero|| Kontponbubie | Ilpakrtudeckue obpazoBaTenbHbIC PeCypChI
paboThI paboThI
L | | [ |Ihttps://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaerny H 3 H
PeszepBHoe Bpemst 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 7



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

8 KJIACC
No Tema ypoxka KonnuectBo yacoB | Hara DIIEeKTPOHHBIE U POBBIC
/1 Beero| Kontponbheie | Ipaxtiueckue || H3Y4CHHSA o0pa3oBaTeNbHbBIC PECYPCHI
paboThI paboThI
1 [Ipenmer xumuu. Ponp XuMuM B )KU3HU YelloBeKa. Tena u 1 bu6mmoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |[Tomsarue o MeTOHAX MO3HAHUSA B XUMUU 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 |IIpaktuueckas pabota Ne 1 «IIpaBusa paboTsl B 1 bubnnoreka [JOK
nabopaTopuu U MPUEMBI 0OpaIEHUS ¢ JTab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 |Yuctsle BemecTBa U cMecu. CriocoObl pa3ieneHus 1 bu6nuorexa [IOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 |IIpakTtuueckas padota Ne 2 «Pa3nenenue cmeceii (Ha 1 bubnnorexa [JOK
puMepe OYUCTKH TTOBAPESHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJICKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 |[XuMHYecKHe IeMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 bubnmoreka [JOK
JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |IIpocTble U CITOKHBIC BEIIECTBA 1 bubnmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
9  ||ATOMHO-MOJICKYJISIPHOE yUeHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH MOCTOSAHCTBA COCTABA BEIIECTB. X UMHAYECKAs 1 bu6mmoreka [JOK
dbopmya. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTenbHas aToMHas Macca. OTHOCHTEIIbHAS 1 bu6mmoreka [IOK
MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 [[MaccoBas I0JIsI XUMHUYECKOTO DJIEMEHTA B COEqUHEHNHN 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d350c
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Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Konrponshbie | [paktuueckue | H3Y9CHHS o0pa3oBaTeNbHbIC PECYPChHI
paboThI paboThI
13 |KomuyectBo BemecTBa. Moabs. MosipHas Macca 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230
14 || ®usndeckre ¥ XUMHUYCCKHE SBJICHHUSA. X UMHYECKast 1 bu6mmoreka [JOK
peaKiust https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku U ycroBUs NPOTEKAHUS XUMUYECKUX pEaKIUi 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHEHUS MacChl BEHICCTB. XUMHUYECKUE 1 bu6mmoreka [JOK
ypaBHCHUS https://m.edsoo.ru/ff0d3b88
17 ||BeramcieHus KOJIMYEeCTBA, MacChl BEIISCTBA 11O 1 bu6mmoreka [IOK
YPaBHEHUSIM XUMHYECKHX PEaKInit https://m.edsoo.ru/ff0d5708
18 ||[Knmaccudurarms XUMUYECKUX PEaKIuil (COeTMHCHUS, 1 bubnuotexa [JOK
pas3JIoKeHUs, 3aMEeIICHHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4€HBIH-HIIUKIIONEANCT. 1 bu6nuorexa [IOK
O0001ICHIE ¥ CUCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 |[KonTpompHas padota Nel mo Teme «BemiectBa u 1 1 bubnnorexa [JOK
XUMHAYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290
21 |Bozmyx — cmech ra3oB. CoctaB Bo3ayxa. Kucmopon — 1 bubnnorexa [JOK
AJIEMEHT U MpOocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 ||®usnyeckue M XMMUYECKHE CBOMCTBA KUCIOPOJIa 1 bubmuorexa [IOK
(peaxiuu oKucieHus, ropenue). [ToHsaTHe 00 OKcHIax https://m.edsoo.ru/ff0d4614
23 ||Crtoco0OBI TToITydeHHUsT KHCIOPO/ia B JIAOOPATOPUH H 1 bubnmoreka [JOK
IPOMBIIIIEHHOCTH. [IpuMeHenune kucnopoaa https://m.edsoo.ru/ff0d497a
24 || TerutoBoi 2P PeKT XUMHIECKON peaKkiuu, MOHATHE O 1 bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIUIX
25 |TommmBo (HeTh, yroas U MeTaH). 3arpsi3HEHUE BO31yXa, 1 bubmuorexa [JOK
CIIOCOOBI €T0 MPEAOTBPAILCHHUS https://m.edsoo.ru/ff0d4c4a
26 |[Ipaxtuueckas padora Ne 3 o teme «llomydenue u 1 1 bubnuorexa [IOK

coOuMpaHue KUCIOPOaa, H3yUCHUE eT0 CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Konrponshbie | [paktuueckue | H3Y9CHHS o0pa3oBaTeNbHbIC PECYPChHI
paboThI paboThI
27 ||Bomopon — ayieMeHT u mpocToe BemecTBo. Haxoxaenue 1 bu6mmoreka [JOK
B IIPUPO/IC https://m.edsoo.ru/ff0d4dd0
28 | Pusnveckre u XMMHUYECKHUE CBOMCTBA BOJOPO/IA. 1 bu6mmoreka [JOK
[TpumeHeHue BoOpOIa https://m.edsoo.ru/ff0d4dd0
29 |[loHsATHE O KUCIOTAX U COJIAX 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 ||Crioco06sI monyueHust BOAOpoAa B 1aboparopun 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[Ipaxtuueckas padora Ne 4 o teme «llomydenue u 1 1 bubnuorexa [JOK
coOupaHue BOIOPOIa, M3yUYECHHE €ro CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 ||MonsipHbIif 00BEM Ta30B. 3aK0H ABOTAIPO 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d542e
33 |[BerunciaeHus o0béMa, KOJIMYECTBA BEIISCTBA ras3a I1o ero 1 bu6mmoreka [JOK
W3BECTHOMY KOJIMYECTBY BELIECTBA WIIH O0BEMY https://m.edsoo.ru/ff0d55a0
34 ||Berancienus 00bEMOB ra3oB 10 YpaBHEHHUIO PEaKIH Ha 1 bubnnorexa [JOK
OCHOBE 3aKOHAa OOBEMHBIX OTHOIIICHHIA T'a30B https://m.edsoo.ru/ff0d5708
35 ||Pusnueckue U XUMHYECKHE CBOMCTBA BOIBI 1 bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBanwmii. [lonsiTHe 00 MHANKAaTOpax 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0d59e2
37 |[Bona kak pacTBOpuTENb. HacklllieHHBIC M HEHACHIIIEHHbIC|| 1 bubnmuorexa [JOK
pacTBOpbl. MaccoBas 0715l BEIIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IIpaktmueckas pabora Ne 5 mo teme «I[IpuroroBnenue 1 1 bubnmoreka [JOK
PacTBOPOB € OMPeeIEHHON MacCOBOM JoMeit https://m.edsoo.ru/ff0d5eba
pPAacCTBOPEHHOTO BEILIECTBAY
39 |[Kontpomnbnas padota No2 o teme «Kucmopoza. Bomgopon. | 1 1 bubmuorexa [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 |Okcupmsl: cocTaB, Kiaccu(UKaIMsI, HOMEHKIATYpa 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0d664e
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Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Konrponshbie | [paktuueckue | H3Y9CHHS o0pa3oBaTeNbHbIC PECYPChHI
paboThI paboThI
41 |TlomydeHHE U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHMS: COCTaB, KJIacCU(pUKAIUsI, HOMEHKIIATypa 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
43 |[lomyueHne M XUMUYIECKUE CBOWCTBA OCHOBAaHUH 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, KinaccuuKkaius, HOMEHKIATypa 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2
45 |llomyueHue U XUMHUYECKHUE CBOWCTBA KUCIIOT 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 |Conum (cpemHue): HOMEHKIATYPA, CIIOCOOBI TIOTyYeHUS, 1 bubnuotexa [JOK
XHUMUYECKHE CBOWCTBA https://m.edso0.ru/00ad9474
47 |[IIpaxTuueckas padota Ne 6. Pemenune 1 1 bu6nuorexa [IOK
IKCIIEPUMEHTAIBHBIX 337134 1Mo TeMe «OCHOBHBIC KIIaCCh https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCAMHEHU»
48 |['enetnyeckas CBSI3b MEXAY KJacCaMHU HEOPTaHHUYECKHUX 1 bubnunoreka [JOK
COeIMHEHU I https://m.edsoo.ru/00ad9a50
49 ||(O0o0O0IIeHNE  CHCTEMAaTH3allUs 3HAaHUI 1 bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch?2
50 |KonTtposbHas pabota Ne3 mo Teme "OCHOBHBIEC KJIACCHI 1 1 bubnuorexa [JOK
HEOPTaHMYECKUX COCTUHEHHA" https://m.edsoo.ru/00ad9ela
51 |[IepBble MOMBITKU KIACCUPUKAIIMA XUMUYECKUX 1 bubmuorexa [IOK
aeMeHTOB. [ToHsITHE O TPyIax CXOAHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuoanyeckwuii 3akoH u Ilepuonnyeckas cucrema 1 bubmuorexa [IOK
xumudeckux 3aementoB JI. M. Menneneena https://m.edsoo.ru/00ada52c
53 |[lepuoapl, TpynIbl, TOATPYIIITHI 1 bubmuorexa [JOK
https://m.edsoo.ru/00ada52c
94 ||Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. 30Tomnbl 1 bubnmoreka [JOK

https://m.edsoo.ru/00ada342
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Konrponshbie | [paktuueckue | H3Y9CHHS o0pa3oBaTeNbHbIC PECYPChHI
paboThI paboThI
55 ||CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1 bubmuorexa [JOK
[Tepuomuueckoii cuctemsl /1. . Menaencesa https://m.edsoo.ru/00ada6bc
56 | XapakTeprucTHKa XMMHYECKOTO 3JIEMEHTA I10 €Tr0 1 bubmuoreka [JOK
nojioxkeruio B [lepuonnueckoit cucreme 1. . https://m.edsoo.ru/00ada824
Menneneesa
57 |3nauenue [leprnoauueckoro 3aKoHa /Ui pa3BUTUS HAYKH 1 bu6mmoreka [JOK
u npaktuku. 1. . MenzaeneeB — yu€Hblii, mearor u https://m.edsoo.ru/00ada96e
rpakJJaHUH
58 ||D7eKTpOOTpUIATEIEHOCTh AaTOMOB XUMHUYECKHUX 1 bubnunoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 |MonHas xuMu4ecKas CBsA3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 |[KoBaseHTHas MOJIIpHAS XUMUYECKas CBSI3b 1 bubnuoteka [JOK
https://m.edsoo.ru/00adaab8
61 |KoBaneHTHas HeMoJspHAas XUMHUYECKas CBS3b 1 bub6nuorexa [IOK
https://m.edsoo.ru/00adaab9
62 ||CTeneHb OKHCIICHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00adae28
63 ||OKHCINTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb076
64 (|OxucauTEIN U BOCCTAHOBUTEIU 1 bu6nmoreka [JOK
https://m.edsoo.ru/00adb076
65 |[KontposbHas pabora Ned o reme «CTpoeHHe aTroma. 1 1 bubmuorexa [JOK
XUMUYECKas CBS3bY https://m.edsoo.ru/00adb486
66 |PesepBHbIii ypok. O000IIeHNE 1 cucTeMaTH3amws 3Hanuit| 1 bubmoreka [IOK
https://m.edsoo.ru/00adb33c
67 |Pe3epBHbIii ypok. OO00IIeHNE U cUcTeMaTH3aIusl 3HaHui || 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
‘68 HPezepBHHﬁ ypok. O0001IIeHnEe U CHCTeMAaTHU3aIus 3SHAaHU I H 1 H H H HBI/I6J‘II/IOTeKa [HOK
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponshbie || Ipaktuueckue || H3YICHAS o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
Ll | | [ [ |Inttps://m.edsoo.ru/ff0d61c6
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 4 |
9 KVIACC
No Tema ypoka KonuvectBo wacos ‘ Hata DnekTpoHHbBIE IU(DPOBHIE
n/m Beero|| Koutponbusie || [paxriueckue || H3YICHAA 00pa3oBaTebHBIC PECYPChI
paboThI paboThI
1 |[epuoamueckuii 3axoH. [Tepuoauyeckas cucTeMa XUMHYSCKUAX 1 bubnmnoreka [HOK
anemenToB J[. 1. Menneneesa https://m.edsoo.ru/00adb59e
2 |I3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB XUMHUYECKHX JIEMEHTOB 1 bubnuoreka [IOK
HEePBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3  |[Kmaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XMMUYECKOH CBSI3H W THITHI KPUCTATUTMICCKUAX PEIIETOK 1 bu6muoreka [JOK
https://m.edsoo.ru/00adbac6
5 |[KontponbpHas pabora Nel mo treme «[loBropenue u yriryoieHue 1 1
3HaHWW OCHOBHBIX pa3zesioB Kypca 8 kiacca»
6 |[Kmaccudukanms XMMHYECKAX PEAKLUi M0 Pa3IMYHbIM Npu3Hakam | 1 bubmmorexa [IOK
https://m.edsoo.ru/00adbcb0
7 |TToHsiTHE O CKOPOCTH XUMUYECKOI peakiun. [loHsTHE O 1 bu6muoreka [JOK
TOMOT€HHBIX M F€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
8 |[ToHATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBI, BIUSIIOIIUE HA 1 bubmuorexa [JOK
CKOPOCTh XUMHUYECKOM PEaKIMK U MOJIOKEHUE XUMHUYCCKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
‘9 ‘|OKI/ICJ‘II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'IBHI)Ie peakuuu H 1 H H H HBI/I6J‘II/IOTeKa [HOK



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

No Tema ypoka KonuuectBo wacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Koutponbhsie || Ipaxraueckue || H3YICHAA 00Opa3oBaTebHBIC PECYPCHI
paGoThI paboThI
Ll [ | |https://m.edsoo.ru/00adcade
10 || Teopus snexkrponuTHyeckoil quccouuanuu. CUibHbIC U clla0ble 1 bu6mmoteka [JOK
9JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHUS peakuit 1 bu6mmoteka [JOK
https://m.edsoo.ru/00add448
12 | Xumuyeckue cBOMCTBA KUCIOT M OCHOBAHMM B CBETE 1 bubnuoreka [{OK
IPE/ICTABICHUN 00 AIICKTPOIUTUICCKON AUCCOIMAIIH https://m.edsoo.ru/00add5d8
13 | Xummuyeckue cBOMCTBA COJICH B CBETE MPEACTABICHHI 00 1 bu6mmoteka [JOK
9JIEKTPOIUTHYECKOM TUCCOIHAIINN https://m.edsoo.ru/00add8b2
14 |[onsTHE O TUAPOIM3E CONEH 1 bubnmnoreka [LIOK
https://m.edsoo.ru/00add9d4
15 ||O6oO6IIeHre U ccTeMaTU3alus 3HaHUI 1 bubnuoreka [{OK
https://m.edsoo.ru/00addd12
16 |[Ipaktuueckas padota Ne 1. «PerieHue s3KcriepuMeHTaTBHBIX 1 1 bu6mmoteka [JOK
3a1au» https://m.edsoo.ru/00addbfa
17 |KontponbHas pabota Ne2 1o teme «DIeKTPOTUTHYCCKAS 1 1 bubnmnoreka [HOK
JUCCOIMAINsS. XUMUYECKUE PEaKIIUH B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||OOmas xapakTepuCTHKA TAIOTeHOB. XMMHYECKHE CBOICTBA Ha 1 bubmmorexa LIOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
19 | XnopoBomopos. ConsiHasi KHCIIOTa, XUMUYECKUE CBOMCTBA, 1 bub6muoreka [IOK
NOJy4YeHue, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 |TIpaktuueckas pabora Ne 2 mo teme «IlonyueHue conssHON 1 1 bub6mmorexa [IOK
KHCJIOTHI, U3y4eHUE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 | BerurciieHus 10 YpaBHEHHUSIM XUMHYCCKUX peakiuii, eciim oqus u3 || 1 bubnmorexa LIOK
pearecHTOB JIaH B H30bITKE https://m.edsoo.ru/00ade488
22 ||O01m1as xapaKTepUCTHKA 3JIeMEHTOB VIA-TpyIIsl 1 bubmuorexa IIOK
https://m.edsoo.ru/00ade64a
23 ||AnmnotponHbie MoauduKanuu cepbl. HaxoxaeHue cepsl u eé 1 bubnuorexa [JOK
COCMHEHHUH B MPUPOJIe. XUMHUUECKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
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Ne Tema ypoxka KonuuectBo yacos ‘ [Hara DJNEeKTPOHHEIE U(PPOBEIC
n/m Beero|| Koutponbhsie || Ipaxraueckue || H3YICHAA 00Opa3oBaTebHBIC PECYPCHI
paGoThI paboThI
24 ||ICepoBo10pO/1, CTpOCHHE, GU3UUCCKUE U XMMUYCCKHE CBOMCTBA 1 bubnuotexa [JOK
https://m.edsoo.ru/00ade802
25 ||Okcuapl cepbl. CepHast KHCI0Ta, GU3HYECKHE U XUMHUUECKUE 1 bubnuorexa [JOK
CBOMCTBa, IPUMEHCHUE https://m.edsoo.ru/00adea28
26 || Xumuueckre peakiiui, JSKAIHe B OCHOBE MPOMBIIIIICHHOTO 1 bubnnorexa [JOK
Croco0a MoIyYeHUsI CEPHOI KUCIOThI. XMMUYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpeibl COeTMHEHUSMU CEPhI
27 ||BpunciieHHE MacCOBOM JIOJIU BBIXO/Ia MPOAYKTA PEaKIMU 1 bubnnoreka [JOK
https://m.edsoo.ru/00adec8a
28 ||O0mIas xapaKTepUCTHKA 3IeMEHTOB VA-rpymnmbl. A30T, 1 bubmmoreka [JOK
pacIpoCTpaHeHHE B IIPUPOE, PU3UUECKUE U XMMUYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 ||AMMHaK, ero GU3NYECKHe M XMMUYECKUE CBOWCTBA, TTOJy4YeHUE U 1 bubnuoreka [IOK
pUMCHEHHE https://m.edsoo.ru/00adf004
30 |TIpaktuueckas pabora Ne 3 mo teme «IloydeHrne ammuaxa, 1 1 bubmuorexa [IOK
U3yYCHHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 ||A3oTHas KUCIIOTa, e€ QU3NICCKHE U XUMHUECKUE CBOMCTBA 1 bubnmorexa LIOK
https://m.edsoo.ru/00adf306
32 ||Mcnonb30BaHKMEe HUTPATOB M COJIEH aMMOHUSI B KAUeCTBE 1 bubmuotexa [IOK
MHHEPAIbHBIX yI00peHH. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adf518
OKpY’KaloIIel cpebl COeAMHEHUSIMU a30Ta
33 |[dochop. Oxeun pocdopa (V) u pochopnas kucnora, pusnueckue || 1 bubmmoteka [JOK
U XMMUAYECKUE CBOWCTBA, MOTy4CHHE https://m.edsoo.ru/00adf68a
34 |[Mcnonb3oBanue GocdaroB B KaUeCTBE MHHEPATBHBIX YI0OPEHHIA. 1 bu6muoreka [JOK
3arpsi3HeHUE PUPOIHON cpenbl pocdaTamu https://m.edsoo.ru/00adfc20
35 ||Vriepon, pacpocTpaHeHHE B IPUPOE, GU3UUESCKUE U 1 bubmuroreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
36 ||Okcuapl yriepona, ux GU3NIECKUE U XUMUYECKUE CBOWCTBA. 1 bubmuorexa [JOK
DKoornyeckue mpoodaeMbl, CBI3aHHbIE ¢ OKCUaI0M yriaepoaa (IV) https://m.edsoo.ru/00adfebe
‘37 HYrom,Ha;{ KHCJIOTa U €€ COIn H 1 ‘ H H HBI/I6J‘II/IOTeKa HOK
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Tema ypoka

KomnnyectBo yacos

Bcero

Kontponbsubie
paGoThI

[Ipaktuueckue
paboThI

[ara
W3yYCHUS

DnekTpoHHbIE IU(POBHIE
00Opa3oBaTebHBIC PECYPCHI

|https://m.eds00.ru/00ae006¢

38 |[Ipaktuueckas pabora Ne 4 o Teme "TlonyueHne yriaeKucioro 1 1 bu6mmoteka [JOK
raza. KauectBennas peakius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 |[TepBoHaYas bHBIC TOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O 1 bu6mmoteka [JOK
COCJIMHEHUSIX yriiepoja https://m.edsoo.ru/00ae054e
40 |[KpeMmHHIi ¥ €r0 COEAMHEHUS 1 bu6nuorexa [IOK
https://m.edsoo.ru/00ae080a
41 |TIpaktuyeckas padora Ne 5. PerieHue sKCriepuMEHTANIbHBIX 33134 1 1 bu6mmoteka LJOK
o TeMe «BakHelIe HEMETAIUIBI U UX COSIUHEHUSY https://m.edsoo.ru/00ae0bf2
42 |[KonTponbHas padota Ne3 o Teme «BaxkHelne HeMeTaIIbl U UX 1 1 bu6mmoteka LIOK
COCTUHCHUS https://m.edsoo.ru/00ae0el18
43 ||O0mas xapakKTeprCTHKa XUMUYECKUX 3JIEMEHTOB — METAJLIOB. 1 bubmmoreka LIOK
Meranyeckas CBSI3b U METAJUINYECKask KPUCTAITHYESCKAsT https://m.edsoo.ru/00ae103e
pemérka. PU3nUecKre CBOMCTBA METAIIOB
44 |’ XuMuuecKkre CBOMCTBA METAJUIOB. JJIEKTPOXUMHUYECKUHN PsiL 1 bubmmorteka [JOK
HaNpsDKSHUH METaJLIOB https://m.edsoo.ru/00ae1156
45 ||O6mue cnocoObl momydenus: MmetayuioB. CrutaBel. Beraucienus no 1 bubmorexa LIOK
YpaBHEHHUSIM XMMHUYECKHX PEAKIHi, €CIIM OJIUH U3 PEareHTOB https://m.edsoo.ru/00ae1156
COEPKUT IPUMECH
46 |TToHsiTHE O KOPPO3UU METAIIOB 1 bubmuorexa [OK
https://m.edsoo.ru/00ae1278
47 |ILlemoYHbIC METAJLTBI 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae14b2
48 ||OKcHIbI M TUAPOKCHUIBI HATPHSI U KaJTHsI 1 bu6muoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |[llemouHo3eMeNbHBIC METAILIBI — KAJIbIIUNA U MarHui 1 bubmuorexa [{OK
https://m.edsoo.ru/00ae15e8
50 ||BakHeHIIMeE COETUHEHUS KAIbIIUS 1 bubaunoreka [JOK

https://m.edsoo.ru/00ae15e8
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No Tema ypoka ‘ KonuuectBo wacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Koutponbhsie || Ipaxraueckue || H3YICHAA 00Opa3oBaTebHBIC PECYPCHI
paGoThI paboThI
‘51 HO606LueHHe Y CUCTEMATHU3aLMs 3HAHUN “ 1 H H “ “
52 |PKEcTKOoCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHS 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ae1886
53 |[Ipaktuueckas pabora Ne 6 mo teme "XKEcTKOCTH BOABI U METO/IbI 1 bu6mmoteka [JOK
e€ ycrpaHeHus" https://m.edsoo.ru/00aelae8
o4 |AnroMuHUH 1 bubnuoreka [{OK
https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbIe CBOWMCTBA OKCHIA U THAPOKCHIA 1 bu6mmoteka [JOK
https://m.edsoo.ru/00aelc64
56 (PKeneso 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86
57 ||Okcunpbl, ruapokcuabl u conu xenesa (I1) u xenesa (I11) 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 HO6o6meHHe W CUCTEMATH3aLs 3HAHUN H 1 H H H H
59 |TIpaktuueckas pabora Ne 7. Pemenne skcriepuMeHTaIbHBIX 3a/1a49 1 bubnuoreka [IOK
1o Teme «BakHeine MeTaIbl B UX COCTUHCHHS https://m.edsoo.ru/00ae3de8
60 |BeraucieHus Mo ypaBHCHUSAM XUMUYCCKUX PEAKIHid, ecii oJuH u3 || 1 bubmuorexa [IOK
peareHTOB J1aH B U30BITKE WIIN COJIEPKUT MPHUMECH. BrraucieHus https://m.edsoo.ru/00ae1750
MacCOBO# JIOJIM BBIXO/1a MPOYKTA PEaKIIUH
‘61 HO606H1eHHe W CUCTEMAaTHU3aLHs 3HAHUI H 1 H H H H
62 |[KontponbHas pabora Ned o reme «BaxxHeime MeTambsl 1 UX 1 1
COCTMHCHUS
63 |BermecTBa 1 MaTepHabl B TOBCEAHEBHOM KU3HHU YCTOBEKA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50
64 || Xummueckoe 3arpsi3HEHHE OKPYKaIOIIEH cpe/Ibl 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae4270
65 ||Posib XuMHU B PEIICHUH SKOJIOTHYECKHUX MTPOOIEM 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae4270
‘66 HPesepBHHﬁ ypok. O0001IeHE U CHCTEMAaTH3aINs 3HAHUH H 1 H H H HBI/I6J‘II/IOTeKa [HOK
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No Tema ypoka ‘ KonuuectBo wacos ‘ Hata DnekTpoHHbIE IU(POBHIE
n/m Beero|| Koutponbhsie || Ipaxraueckue || H3YICHAA 00Opa3oBaTebHBIC PECYPCHI
paGoThI paboThI
Ll Il [ | |Inttps://m.edsoo.ru/00ae0d0a
67 |[PesepBHblii ypok. O000OLICHNE U CHCTEMAaTH3AIIUs 3HAHUI 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adb33c
68 ||PesepBHblii ypok. O000LICHNE U CHCTEMATH3AIIUs 3HAHUI 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ad9ch2
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