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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa TO XMMUH Ha YPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K peE3yJbTaTaM OCBOCHHUS OCHOBHOU
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMs, MPEACTABICHHBIX
B ®I'OC OO0O, a Taxxe Ha OCHOBE (eiepabHON padoueii mporpaMMbl BOCIIUTAHUS
U C y4éTOM KOHULEINIMUMU TMpernojlaBaHusi y4eOHOro TmpeaMera «XuMUs» B
oOpasoBaTeabHbIX opranuzanusax Poccuiickoit deaeparumu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O ILENSIX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHUTAHUS M PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMH y4eOHOTrO
npeaMera, YCTaHABIIMBAET o0s3aTeNIbHOE MIPEAMETHOE COJICpKaHHUE,
MpEeAyCMaTPUBAET PACIPENICICHHE €ro IO KilaccaM U CTPYKTYPUPOBAHHE IO
pazienaM W TeMaM IMpPOTrpaMMbl MO XUMHUH, OMNpPEACISeT KOJUYECTBEHHBIC H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYCHUSI XUMHM C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€M, JIOTMKA  Y4eOHOTO  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcsi, ONpenenseT BO3MOXKHOCTA MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0O0pa30oBaTeIbHOM
IporpamMMbl Ha YpPOBHE OCHOBHOTO O0IIEr0 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHHUs XMMHUH Ha YPOBHE IieJiel M3y4YEeHHs MpeAMETa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEIBHOM JEATEIPHOCTH OO0YYalolerocsi Mo OCBOCHHIO
y4e0HOTO COJIepKaHUsI.

3HaHWE XHWMHH CIYXUT OCHOBOM it (HOPMUPOBAHHS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeICTaBICHU O MaTepUabHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMHUpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM M 00 HBOJIOLMM BEHIECTB B MPUPOAE, O MyTAX PEIICHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHS YEJIIOBEUECTBA - CHIPHEBOM, JHEPreTUUYECKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTHS U
dhopMUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJIJ] B (DOPMUPOBAHUE MBINIJICHUS M TBOPYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW  y4eOHOW  JCSATEIHHOCTH,
OKCIIEPUMEHTAJLHBIX W HWCCJIEAOBATENICKMX YMEHUW, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS], 3aKJIaJbIBA€T OCHOBBI
[[EJTIOCTHOTO B3TJISi/Ia Ha €IMHCTBO MPUPOBI M YEIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;

croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHMSIM, K TIPUPOJIE, K YEJTOBEKY, BHOCUT CBOW BKJaJ B DKOJIOTHYECKOE



oOpa3oBaHue 00yJaIONTUXCS.

JlanHple HampaBlieHUs B OOyYEHHH XMMHHM OOECTIEUMBAIOTCS CrHErupUKON
colepkaHusi ~ yueOHOTO  TpenMeTra, KOTOpBIM  SBISETCS — MEAaroruyeckKu
aJanTHPOBAHHBIM OTPAXKEHHEM 0a30BOM HayKH XMMHUH Ha ONPEACIEHHOM 3Tare €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHCA CUCTEMBI MEPBOHAYAJIbHBIX IMOHATHI XUMHH, OCHOB
HEOPraHWYeCKOM XUMHHM UM HEKOTOPBIX OTACIBHBIX 3HAYMMBIX ITOHSATUH
OpraHU4eCKON XUMHH.

CrpyKkTypa coaepxaHusi IpOorpaMMbl 110 XUMUU C(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOTrO mnozaxona K €€ m3ydeHuro. ColepikaHHue CKJIAIbIBACTCS U3 CHCTEMBI
MOHATHN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMUYECKON
peakuun. O0e OSTU CHUCTEMBI CTPYKTYPHO OPraHU30BAHbl MO IPHUHIMILY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHWKA HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUN
Pa3HOro YpOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa [{. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

Y4CHHUA O CTPOCHHH aTOMa U XUMHYECKOU CBA3U,

OpEJICTaBICHUA 00 SJIEKTPOIUTUYECKON JAHMCCOIMAllMM  BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHMS pPACCMATPUBAKOTCA HA OCHOBE OSMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATENILHO OT OJAHOIO
YPOBHSI K APYTOMY, BBIIOJHSSA (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOYKHOCTEN MPaKTUYECKOr0 MPUMEHEHHS U MOJYyUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CIHOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEACTABIICHNS O XUMUYECKOW COCTABIIIOIIEH HAYYHOW KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW IPUPOJbI, HEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAaHHUIO U METOAAM
NO3HaHMA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C NPUBJICYEHHEM 3HAHUM W3
paHee M3Y4YEHHBIX Y4eOHBIX mpeameToB: «Oxpyxkawomuii mup», «buonorus. 5-7
KJ1IacceD» U «Pu3nka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUNA OCHOB
XUMHYECKOM HAyKH Kak OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, MPAKTUYECKOU
JEeATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aJa4da
y4eOHOro npeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUIIUX (PAKTOB, MOHSATUHN, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYIHBIX
000011IeHUII MHUPOBO33PEHUYECKOTO XapakTepa, A3blka HayKH, B MPUOOIIEHUU K
HAayYHbIM METOJaM IMO3HAaHMS MPU U3YYEHHH BEUIECTB U XUMHUYECKHX pEaKIuil, B
GbopMHpPOBaHUM W PA3BUTHM [IO3HABATENbHBIX YMEHMM WU HUX NPUMEHEHHH B



y4eOHO-TT03HABATENBHON U yueOHO-UCCIIE0BATEIbCKON €ATEeIbHOCTH, OCBOCHUU
IpaBuJI 6€30MaCHOTO OOPAIIECHHS C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Ipu n3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE 11T, KaK:

- (opmHpoBaHHE WHTEIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

- HampaBlICHHOCTh  OOy4YeHHss Ha  CHUCTEeMaTHYeCKOe MpPUOOIIECHUE
OoOy4JarommMxcss K CaMOCTOSITEIbHOM IO3HABATENbHOU JESTEIBHOCTH, HAyYHBIM
METO/IaM TIO03HAHUA, (POPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

- obecrieueHne ycloBUil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOpPa3HOW JEATETbHOCTH, IMO3HAHHMS W CaMOIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), WMEIOIIUX YHUBEpPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

- (opmupoBaHue oOmel (YHKIUOHAIBHOW M E€CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHITH U OILCHUBATH SIBJICHUS
OKPYXAIOIEr0 MHUpA, MCIOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE MPU U3YYCHUU
XUMUH, IPUMEHSTh UX TIPU PEUICHUU IPOOJIEM B OBCETHEBHOM KU3HU U TPYI0BOM
JeSITEIbHOCTH;

- (dopmupoBaHue y OOy4aroumxcs TyMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS TICHHOCTH XHWMHYECKUX 3HAHWH JUISI BBIPAOOTKH HDKOJIOTHYCCKU
1[€J1eCO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

-pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHSI 00IIeUeTIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uiist U HAaPaBJIECHHOCTHU JadbHEUIEero 00y4eHusl.

Oo1iee ynciio 9acoB, OTBEACHHBIX TSl U3YUCHHSI XMMHUY Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBaHus, coctabisieT 136 yacoB: B 8 kiacce - 68 ydacoB (2 yaca B
HeJelo), B 9 kitacce - 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMUM B KW3HUA YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemectBa. Du3nueckue CBONCTBA BEIIECTB. ATIPEraTHOE COCTOSHHE
BemiecTB. [loHATHE O MeTOAAaX MO3HAHUS B XUMHUHU. UHCTBIE BEHIECTBA U CMECH.
CrniocoObl pa3zeseHust cMecei.

ATOMBI WU MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHUMUYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Monbs. Monsipaasg Macca. B3auMocBs3b KOJIMYECTBA,
Macchbl M YHCJA CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacu€tel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3nyecKue U XUMUYECKHUE SIBIICHUS. XUMUUECKas peakius U e€ MPU3HAKHU.
3aK0oH COXpaHEHHUsI Macchl BellecTB. XuMHYeckue ypaBHeHusa. Kiaccudukanms
XUMHUYECKUX pEaKIHi (COeqMHEHMS, Pa3JIOKEHUS, 3aMEIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0M, MpaBuiIamMu paboThl B JabOpaToOpuu U
npuémMamMu oOpalieHus ¢ J1abopaTtopHbIM 000PYJTOBAaHUEM, U3YUYEHHUE U ONHCAHHE
bu3MYeCKuX CBOMCTB OO0Opa3lOB HEOPraHWYECKUX BEIISCTB, HAOIIOJICHUE
¢buznyeckux (MIaBJICHUE BOCKA, TasHUE JIbJla, pacTHpPAaHHE caxapa B CTYIKe,
KUIIEHWE W KOHJECHCAIUsl BOJAbI) U XUMUUYECKUX (TOpEHHE CBEUU, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MENA C KUCIIOTOM) SIBIICHUM, HAOIIOEHUE U
OMHMCaHWE TPU3HAKOB MPOTEKAHMUS XWMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIIOTBHI C XJOPUAOM Oapusi, pa3joKeHHUE TUAPOKCHIA
meau (II) mpu HarpeBaHuu, B3auMoieiicTBHUE *keje3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHUE CIOCOO0B pa3/iefieHHs CMeCced: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIAPUBAHUE, TUCTUILIALNS, XpoMarorpadus, TPOBEICHUE OYMCTKH MOBAPEHHOM
coiv, HaONMIOJIEHWEe W  ONWCAaHWE  PE3yJIbTaTOB  MPOBENCHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHWS MacChl, CO3JIaHUE MOJIeNIed MOJEKY
(IIapoCTEepPKHEBBIX ).

BaxHellline npeacTaBUTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx - cMech ra3zoB. CoctaB Bo3nyxa. Kucimopoa - 3Je€MEHT M IPOCTOE
BelecTBo. Haxoxpaenuwe kuciaopona B mnpupoje, (U3NUECKHE M XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuzabl. Ilpumenenue xkucnopoaa. CrocoObl
MOJIYYeHHUS] KHUCJIOpoJa B JabopaTopud M MPOMBIIUIEHHOCTU. KpyroBopoT



KHCIIopoaa B mpupoae. O30H - aJuIOTpOITHAS MOAU(BUKAIIS KUCTIOPOa.

TemnoBoii 3¢p(deKT XUMHUYECKONW peaKInH, TEPMOXMMHUYECKHUE YypaBHEHUS,
9K30- U BHJIOTEPMHUYECKHE peakUuu. TOIUIMBO: Yrojlb M METaH. 3arpsi3HEHHE
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon - anemenT u mpocroe BeniectBo. Haxoxaenne Bogopoaa B mnpupoe,
bu3nUecKue U XMMUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOObI ofTyueHust. KucnoTsl
Y COJIH.

MosipHbIii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOoAbl. Boma kak pactBoputellb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIICHHBIE PAacTBOpPBl. PacTBOPMMOCTH BEHIECTB B BOJE.
MaccoBast 101 BelecTBa B pacTBope. XUMUYECKHE CBOMCTBA BOAbl. OCHOBaHHS.
Pose pacTBOpOB B MpHUPOJIE U B KU3HU 4YeTOBEKAa. KpyroBopoT BOIBI B MPHUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuit. Oxcupanl. Kiaccuduxanus
OKCHUJIOB:  coJsieoOpasyrolire (OCHOBHbIE, KUCIIOTHBIE, aM(OTEPHBIC) U
HecosneoOpaszyronue. Homenknarypa oxcugoB. @Pu3nueckue ©U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Kraccudukarnuss ocHOBaHWN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHud. HomeHnknatypa ocHoBaHUW. PU3MYECKHE W XUMHYECKHUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Gusudeckue u
XAMHUYECKUE cBoMCTBA KUCHOT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknarypa conei. @U3NUECKUE U XUMUYECKHE CBOWMCTBA COJICH.
[lonyuenue cosen.

I' enetnueckas CBsI3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHHUIM.

Xumuueckuii IKCRepuUMenm:

Ka4eCTBEHHOE OIPEICIICHUE COACPHKAHUS KUCIOPOJia B BO3AYXE, MOTYYEHHUE,
coOupaHue, pacrno3HaBaHUE U M3Y4YCHUE CBOWMCTB KHUCIOPOJa, HaOII0JICHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
MIpeKpaIleHus TOpeHus (IoXKapa), 03HaKOMJIEHHE ¢ 00pa3iaMy OKCHIOB M OITMCAHKE
WX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HABaHNUE U U3yUeHNE CBOMCTB BOJOPOAA
(ropenue), B3aumopeiictBue Bomopoaa ¢ okcuaom wmean (II) (Bo3MoxkHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), HAOIIOACHIE 00Pa3IIOB BEMIECTB KOJIMIECTBOM
1 ™Moab, WCCemoBaHWE OCOOEHHOCTEH pAaCTBOPEHUS BEIIECTB C Pa3TUYHOU
pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM HOJIEH
pPacTBOPEHHOTO BEIECTBa, B3aMMOJCHCTBUE BOJABI C METAUIaMH (HaTpUeM U
KaJibllieM) (BO3MOKHO  HCIIOJb30BaHUE BHUJEOMATEPHUAJIOB), HCCIEIOBAHUE
00pa3IioB HEOPraHMYECKHUX BEIIECTB PAa3TMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS



OKpAaCKU MHAUKATOPOB B PACTBOPAX KHUCIIOT U LIEJIOYEN, U3YUYEHHUE B3aUMOIEUCTBHUS
okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METallJIaMHU, PEAKIIU
HEWUTpaIu3aluy, IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM M3 pacTBOPA COJIM, PELICHUE DKCIIEPUMEHTAIBHBIX 33/1a4 IO TEME
«BaxxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoagnueckud 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemeHToB [I. W. MengeneeBa. CrpoeHue aToMoB. XHUMHYECKAasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MONBITKH KJIACCU(PUKAIMM XUMHYECKUX dyeMeHTOB. [loHsTHe o
rpynmnax CXOAHBIX DJJIEMEHTOB (LIEJOYHBbIE U IIEJIOYHO3EMEIbHbIE METaIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIIEMEHTHI, KOTOPbIe 00pa3yloT aM(OTEPHbBIE OKCUIbI U
TUJPOKCHUJIBI.

[lepnonnueckuit 3akoH. [leproanueckas cucremMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas u jymmHHonepuoiHas hopmsl [lepuonnueckoit
cucteMbl xumuuyeckux oneMmeHTtoB J[. M. Menneneesa. Ilepuoabl u rpynmsl.
PU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aToMHBIX sAnep. M3oronel. Dnektponsl. CtpoeHne
AJNEKTPOHHBIX  O0O0JIOYEK aToMOB  MepBbIX 20  XUMUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucrembl [[. M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA IO ero nosoxeHuro B [lepuoanueckont cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyInaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB I pa3BUTUs Haykh M npaktuku. JI. . MenneneeB - yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHass (mosiipHas W HENOJIApHAsi) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. VIOHHAsI CBSA3b.

CreneHp OKHUCIICHUS. OKHUCANTENPHO-BOCCTAHOBUTENIBHBIE  PEAKLIHM.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJIEHCTBUE
TMAPOKCHJA LHMHKA C pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie cea3u

Peanmmzanuss mMeXnpeaMETHBIX CBS3€HM NPU HM3YYEHMM XUMHHA B 8 Kilacce
OCYUIECTBJISIETCS. 4Eepe3 HCIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK M TOHATHUM, SBJISIOUIAXCS CUCTEMHBIMU JJISI OTHCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAay4HbIM (DaKT, TMIoTe3a, Teopus,
3aKOH, aHaju3, CHUHTE3, KiIacCupuKalus, TMEePUOJUYHOCTb, HAOIIOJCHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUYECKUH 3apsjl, BEIIECTBO, TENO, OOBEM,
arperaTHOE€ COCTOSTHUE BEIEeCTBA, ra3, (QU3UYECKUE BEIUYMUHBI, EAUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi:  atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKas peakius

[lepnonmueckuit 3akoH. [leproanueckas cucremMa XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHne aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHWH CBOWCTB
XUMHYECKHUX JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, KAJIHS, KAJbLUH U UX COCAUHECHUN
B COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B [leproanyeckon cucteMe U CTpOCHHEM
UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHUYECKOM CBSI3H. THIBI KPHUCTAIUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTA/UIMYECKON PEIIETKA U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IM4YHbIM KJJaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanysa XuMHUYECKHX peakIMil 0 pa3IMYHbIM MpU3HaKaM (TI0 YuciIy
U COCTaBy Y4YAaCTBYIOUIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY 3(ddexTy, 1o
WU3MEHEHUIO CTENEHEH OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMHUECKHE PEaKlUU, TEPMOXHUMHUUYECKUE
YPaBHEHMS.

[lonsitue o ckopoctu xumuuecko peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOTEeHHBIX M IeTepOTreHHBIX
peakuusx. Ilonarue o karamuse. [lonstue 0 xXuMuueckoM paBHOBeCcHH. DaKTOPBI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUMM U TOJIOKEHHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHCIIUTETFHO-BOCCTAHOBUTEINILHBIE — PEAKIINH, DJICKTPOHHBIN OamaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHON  PEAKIIUHU. CocraBiienue YpaBHEHU

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCHOJB30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOTUTUUECKON AUCCOIUAIMA. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MexaHW3M JIUCCOLIMAlMM BEUIECTB C PA3JIMYHBIMUA BHUIAMU



xumuueckoi cBsizu. Crenens auccoranuu. CUiIbHbIC U ClIa0ble AIEKTPOIUTHIL.

Peakunu noHHOro 0OMeHa. Y CIOBUSI MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpalléHHbIE HOHHBbIE YypaBHEHHs peakuuid. CBoiicTBa KHCIIOT,
OCHOBAHMI M COJIEH B CBETE MPEACTABICHUI 00 3IEKTPOIUTUUECKON AUCCOLNALINH.
KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMH KPUCTAIUIMYECKHX PEIETOK HEOPraHUYECKHUX
BEIIECTB - METAUIOB M HEMeTaioB (rpadura M ajiMasza), CJIOKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEAOBAHKUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakIuu OT
BO3JICUCTBUSI  PA3JIMYHBIX  (DAKTOPOB, HCCIENOBAHHME  DIEKTPOIMPOBOJIHOCTH
PacTBOPOB BEILIECTB, ITPoliecca JUCCOIMAIIMK KUCIIOT, IeJoueh 1 cojieil (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEO MATEPHAIOB), MPOBEAEHUE OIBITOB, WILIIOCTPUPYIOIINX
MPU3HAKH MIPOTEKAHUs peaKMil HOHHOTO 0OMeHa (00pa30BaHUE OCa/IKa, BbIJICICHHUE
raza,  oOpa3oBaHHME  BOJbI),  ONbBITOB,  WUIIOCTPUPYIOIIUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKUUid (TOpEHHEe, pEeaKIUH pPa3IoKEHUs,
COCIMHEHHUS), pPACIO3HAaBaHWE  HEOPTraHWYECKUX  BEUIECTB C  MOMOUIBIO
KAueCTBEHHBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl U MX COeIMHEHUA

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nueckue CBOWCTBA MPOCTHIX
BELIECTB - raJIOr€HOB. XMMUYECKHE CBOWCTBA Ha IIpUMeEpeE XJiopa (B3auMoeicTBHe
C MeTajylaMH, HeMeTalylaMH, Iiejnodamu). XsopoBogopod. CossHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IIOJyYeHHE, NOpuMeHeHue. JlelictBue xjopa u
XJIOPOBOJOPO/Ia HA OPraHu3M 4YesioBeKa. BaxkHeuIne XJIOpU/Ibl U UX HAXOXKICHUE B
pUpoJe.

Ob6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOWCTBA
MPOCTBIX BEILIECTB - KUCIOPOJA U CEPbI. AJITOTPOIHbIE MOAU(DUKALIUN KHCIOPOa U
cepbl. XHMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpON, CTpoeHHe, (U3MYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KAaK IMPEACTABUTENN KUCIOTHBIX OKCHJOB.
Cepnas kucioTa, pU3MUecKre 1 XUMUYECKUE CBOMCTBA (001IMe KaK IpeaCcTaBUTeNs
KJjlacca KHUCIOT U crnenuduueckue). XUMHUUECKUE PEAKIMH, JIeKaIue B OCHOBE
MPOMBITIIUICHHOTO CIoco0a TMOMydeHUs: CepHOM KHUCIOTHL. [IpuMeHeHue cepHoi
kucnotbl. Coil CcepHOW KHUCIIOTHI, KaueCTBEHHAs peakiuss Ha Cyib(aT-HOH.
Haxoxnenue ceppl U €€ COCOUHEHHM B TIPUPOJEC. XHUMHUUYECKOE 3arps3HEHHE
OKpYyXarolenh cpeabl COCAMHEHUSIMU Ccephbl (KUCIOTHBIE JOXAM, 3arpsa3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAICHHUS.

OO6miast xapakTepucTuka 31eMeHTOB Y A-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, paclpoCTpaHEHUE B MPUPOJE,



duznyeckue u XxumMuueckue cporictsa. Kpyrosopot azora B npupoae. AMMHUakx, ero
dusznyecKkue U XUMUYECKUE CBOMCTBA, MOJlydeHrue u npuMenenue. Conu aMMOHUS,
ux (U3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasg KHUCIIOTa, €€ MOJIydeHHEe, (PU3NYECKUE U XUMHUYECKHE
cBOiicTBa (00IIME Kak TMPEACTaBUTENsl Kiacca KHUCIOT U ClenupuyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMS B KAUECTBE MUHEPAJIbHBIX YI00PEHHUIA.
XHUMHUECKOE 3arpsi3HEHUE OKPY’KAIOIIECH Cpelibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHHE BO3/AyXa, MOYBBI U BOAOEMOB). Docdop, amIoTpOINHbIE
Moaudukanuu dochopa, pusmdyeckue U xumuueckue corctra. Oxcun docdopa
(V) u docdhopnas xucnora, pusmyeckue U XHUMHYECKHUE CBOMCTBA, MOJyUYEHHE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUIA.

O6mas xapakrepuctuka 31eMeHTOB ['YA-rpynnsl. OcOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. Y TIEPO/l, AITIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B NpUPOJE, PU3NYECKHE U XUMUYECKUE CBOWCTBA. AJCOpOUus.
Kpyrosopor yrnepoma B mnpupoxe. Oxkcuapl yriaepoja, UX (U3MYECKUE H
XUMUYECKUE CBOMCTBA, ACHCTBUE HA )KUBbIE OPTaHU3MBbI, IOTYYEHUE U IPUMEHEHHE.
DKkoJyioruyeckre MpodJieMbl, CBsA3aHHbIEe ¢ okcujaoM yriepoga (I'Y), rumotesa
r7100aJpHOTO MOTEIUIEHNS KIMMaTa, MapHUKOBBIA 3PPeKT. YTroapHas KUCI0Ta U €€
CONMM, uX (PU3NYECKHEe M XHMHUYECKHE CBOMCTBA, MOJIYYEHHE U TPUMEHEHHE.
KauecTBenHas peakuust Ha kapOoHaT-uOHBI. Vcnonb30BaHne KapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TNIMLEPHUH, YKCYCHAsI KUCIIOTa).
[IpupogHble MCTOYHUKH YTIAEBOAOPOAOB (Yrojlb, MPUPOJHBIA ra3, HEPTh),
INPOAYKThl HUX NepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN Ba)KHBIX BELIECTBAX: KHpax, O€JKax, YriieBoJax - U UX
poJiM B OKM3HM UeJoBeKa. MarepualbHOE €IUHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, TOJYyYEHHE H
npumenenue. CoenrnHenust KpeMHus B npupoje. OOuue npeacTaBieHus 00 OKCuie
kpemaus (I'Y) u kpemHueBoit kuciore. CUITMKATBI, UX UCIIOJIh30BaHUE B OBITY, B
IPOMBINUICHHOCTH. BakHeWIne CTpOMTENbHBIE MaTepHallbl: KEPAMHKA, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. [IpoGiaeMbr  0e30macHOro0  HMCMOJIb30BAaHHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

H3yueHHe 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEaKIMil HA XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKaHUs, OMNBITHI, OTpaKawliue (U3NUECKUE U XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB),



O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOPUAOB (TaJOreHUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COECIMHEHHUAMH (BO3MOYKHO MCIOJb30BaHUE BHUAEOMATEPUATIOB),
HaOII0/IeHUE TIpoliecca OOYTIIMBaHUS caxapa IoJ ACHCTBUEM KOHIICHTPUPOBAHHON
CEpHOM KUCJIOThI, U3y4Y€HHE XUMHUYECKUX CBOMCTB pa30aBIECHHOW CEPHON KHUCIIOTHI,
IpOBEJICHIE KaYeCTBEHHON peakiuy Ha Cyiab(paTHOH M HAOJIOJCHHE MpU3HaKa e
MpPOTEKaHUs, 03HAKOMJICHUE C (DU3MYECKUMHU CBOMCTBAMHU a30Ta, Gocdopa U UX
COEJIMHEHUI (BO3MOKHO MUCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHbIX yI0OpeHUM, MONydeHHe, COOMpaHHUE, PACIO3HABAHUE U H3YUYCHUE
CBOMCTB aMMHUaKa, IPOBEICHHE KAYECTBEHHBIX pPEAKIWl HA HWOH aMMOHHS H
dbochaT-uoH U U3yYEHUE TPU3HAKOB HUX NPOTEKAHUs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), H3yYEHHUE MOJENEH KPUCTAUIMYECKUX pElETOK aiMasa,
rpadura, QyinepeHa, O3HAKOMJICHHE C MPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM NIPOTHBOTras3a, IIOJIy4YCHHE,
coOupaHue, paclio3HaBaHUE U M3YYEHUE CBOMCTB YIJIEKMCIIOIO Ta3a, MpOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT M CUJIMKAT-UOHBI U M3YyUYECHHUE MPU3HAKOB UX
IIPOTEKAHMS, O3HAKOMIICHHME C TNPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHUEe JKCHEPUMEHTAIBHBIX 3aad 10 Teme «BaxkHenmume HeMeTaulbl U UX
COCIUHEHUSD).

MeTajuibl 4 MX COCAMHEHUS

OO01mast xapaKTepucTUKa XUMHUYECKUX DJIIEMEHTOB - METa/NIOB HA OCHOBAHHUHU
ux mnonoxeHus B llepuogumueckor cucreme xumuueckux diaemeHtoB [, W.
MenneneeBa u ctpoeHust atToMoB. CTpoeHUE MeTauioB. MeTtainueckas CBs3b U
METAJIINYECKAs! KPUCTAJUIMYECKAst PEIIETKA. DIEKTPOXUMHUYECKUI PSI/T HAIIPSKEHU N
MeTauioB. Pu3NyuecKue M XUMHUYECKHE CBOWCTBa MeTayioB. OOmue crnocoOsbl
MOJIy4eHUs] METAJJIOB. [ToHSATHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CITIOCOOBI 3AILIUTHI
uX OT Koppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHHE
B OBITY U MPOMBIIIIICHHOCTH.

[[leounble MeTaibl: MoJiokeHue B lleprnonnueckon cucreMe XHUMHYECKHX
anemeHTtoB J[. 1. MeHneneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJICHUE B IMPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U kamwus). OKCUubl u
TUAPOKCHUABI HATPUS U Kanus. [ [puMeHeHne Mem0YHbIX METAJIIOB U UX COEUHECHUM.

[Ilenoyno3eMeNnbHBIE METAIIBI MATHUW U KaJIbLIUK: MIOJIOYKEHUE B
[Tepnoanueckoit cucteMe xuMuiIeckux 3yemeHToB /. 1. MenaeneeBa, ctpoeHre ux
aTOMOB, HaxoxJeHue B npupojae. Ouznueckue 1 XMuMHUYECKUE CBOMCTBA MAarHus 1
Kanblus. Baxxneiive coeIMHeHNs KaabIus (OKCUA, TUAPOKCU, o). KECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0JI0KeHUE B [leproanueckoi cucteMe XUMUYECKUX AJIEMEHTOB
. W. Menneneesa, cTpoeHrue aroma, HaxoxJaeHue B Ipupone. dusnueckue u



XUMUYECKHE CBOMCTBA amfOMUHUSA. AMGBOTEpHBIE CBOHCTBAa OKCHIA M TUIPOKCHAA
ATIOMUHUS.

Kenezo: nonoxenue B [leproandeckon cuctemMe XuMHYECKUX 3JIEMEHTOB /J[.
N. MenneneeBa, CTpOEHUE aTOMa, HAXOXKICHHE B Ipupoae. Dusznueckue Hu
XUMHUUYECKHE CBOMCTBA xene3a. Okeuabl, TuApoKcuanl v conu xkenesa (II) u xenesa
(II), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMi METaZIOB U CIUIaBOB, HX (HU3NUYESCKUMU
CBOMCTBaAMH, H3yYCHHE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJA
KIbIIUS W HATpPUS C BOJOW (BO3MOXKHO HCIIOJB30BaHUE BHIACOMATEPHAIIOR),
UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIbI, MPOIlECCa TOPEHUS Kejle3a B KHUCIOPOJEe
(BO3BMOXKHO  HMCIIOJB30BaHUE  BHUJACOMATEPHATOB), MPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HA MOHBI: MaTrHUS, KaJIbIUA, aTIOMUHUS, [TUHKA, *Kemesa (1)
u xenesa (III), menqu (II), HaOmromeHWE W ONMHMCAHUE MPOILIECCOB OKPAIIMBaHMI
MJJaMEHH HWOHAMM HATpUs, KaJIus U KaIblUs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIeIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHAA AITFOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1ad Mo Teme «BakHeilne
METAJUIbl K KX COCIUHEHHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa n Marepualibl B IMOBCEAHEBHOW JKM3HU 4eloBeka. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momornis npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXkaroIiel cpeanl (TpeaesibHas TO0MmyCcTUMAast
KOHLIeHTpanus Beuect, nanee - [[JIK). Ponbp xuMun B pemieHrH 3KOJIOTMYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

M3yueHHe 0O0pas3loB MaTEepUaAIOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJHUMEPHBIC
MaTepHabl).

Mestcnpeomemnmnuie ceasu

Peanuzanuss mMeXnpeaMETHBIX CBSI3€ NpH HM3YYeHUHM XUMUHA B 9 Kiacce
OCYIIECTBJISICTCS. 4epe3 UCIOJIb30BAaHUE KaK OOMMX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU JISI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHbIE TOHATHS: HAay4YHBIA (DaKT, THUIMOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTE3, KiIacCu(pUKalUs, TMEePUOIUIHOCTh, HAOIIOACHUE,
AKCTIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJICNb, SBJICHUE, MapPHUKOBBIM
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIHI,



PaauO0aKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUHN 3apsin, POBOIHUKH,
MOJIYITPOBOJHUKH, ~ JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUIMUECKAs
peméTKa, CIUTaBbl, (PU3WYECKHE BEIMYWHBI, CAMHHIBI U3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, 3KocUCTEMa, MHUHEpPAIbHBIC
yI00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi:  atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI,
M0JIE3HBIE UCKOIIaeMble, TOILIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYyYEeHHMs] XMMHUHU B €JIMHCTBE Yy4eOHOW U
BOCIIUTATEJIbHON JEATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, NPUHATHIMU B
oOlIeCTBE MpaBWJIaMM W HOPMaMu TOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMH 00yUYaIOIIUXCS.

JInyHOCTHBIE  pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYaIOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3WTHUBHBIX I[IEHHOCTHBIX OPUEHTAIMA U
pacIIMpEeHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAay4YHOMY HACJIECIHI0, TOHWMAaHUs 3HAYCHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOr0 O00IIecTBa, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHUKEHHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMMHHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHMS:

IIPEJCTABJICHUS] O COLHMAIBHBIX HOpMax M IMPaBUIIAX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHOMCCIIEIOBATENBCKOM, TBOPUECKOM U APYTUX BUIAX NEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM [ESTEIIbHOCTH TMPU BBIMOJHEHUH
y4eOHBIX, MO3HABATEJIBHBIX 3aJlay, BBIMOJHEHUH XUMHYECKUX DKCIIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3AUMOIIOHUMAHUIO U B3AaMMOTIOMOIIIH
B IIpo1iecce ToW yueOHOM AesITeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBECHUE U
MOCTYIIKM CBOMX TOBapUIIEH C MO3UIIUA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NMO3HAHMS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE U XMUMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKM M COCTAaBJISIIOLIUE
OCHOBY ISl TIOHUMAaHHs CYITHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBICE MOTHUBBI, HAIIPABJICHHBIC HA TMOJYyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE Jii OOBSICHEHUs HAOJIOJaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENbHON, WH()POPMAIIMOHHOM M YWUTATEIIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CAMOCTOSATENIbHOM pabOoThl ¢ Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOi, JOCTYNHBIMH TEXHUYECKUMH CpPEACTBAMH HH(DOPMAILIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOYYEHUI0 W IO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camM00Opa30BaHUIO, TMPOEKTHOW U HCCIEA0BaTEIbCKOM
NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTU U YPOBHS OOy4YEHUsS B
JaJIbHEHIIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbA:

OCO3HaHUE IICHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0pOBBbI 00pa3 U3HU, OCO3HAHUE NOCIEIACTBUI U
HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHHS aIKOroJisl, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTH COOJIIOICHHS] TIpaBWJI  O€30MACHOCTH TpU  OOpallleHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPpyAOBOr0 BOCHUTAHUS:

MHTEPEC K NPAKTUYECKOMY U3YUEHUIO Mpodeccuil U TpyJa pa3ImyHOro poja,
YBaXXEHUE K TPYAY U PE3YJIbTATaM TPYJIOBOM JESITEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS PEMETHBIX 3HAHUI 110 XUMUH, OCO3HAHHBIN BHIOOP MHIUBUIYaTbHOM
TPAaCKTOPUH MNPOAOCLKEHUSI O0pa3OBaHMS C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEUIHOW
1po(heCcCHOHATIBHON IEATENbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUM, FTOTOBHOCTD
alarTUpOBaThCs B MPO(ECCHOHATIBHOM Cpelie;

6) 3K0/10rMYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOE OTHOILLIEHUE K TPUPOIE KaK HCTOUHUKY KU3HU
Ha 3eMJje, OCHOBE €€ CYyIIECTBOBAaHUS, I[OHMMAaHHE LEHHOCTH 3J0pPOBOIO H
O0e3zomacHoro oOpa3za JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
($U3MYEeCKOMY W TICUXMYECKOMY 3/I0pOBbIO, OCO3HAHHME LIEHHOCTU COOJIOJAEHUS
npaBui 0€30MacHOrO MOBEACHUS IPHU pabOTe C BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU W3YYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKalolIEeW MPUPOAHON CPENOM, AJIsl MOBBIICHUS
YPOBHSL  DKOJIOTMYECKOM  KyJbTypbl, OCO3HaHMsI TJIO0AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M NyTed MX pElIeHUs MOCPEICTBOM METOAOB XUMHH,
HKOJIOTMYECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JUIS
bopMHpOBaHUS MUPOBO33PEHHMS OOLIEHAYYHBIE TOHATHS (3aKOH, TEOPHUS, PUHLIHII,
runore3a, (¢GakT, cucrema, MpPOLEecC, OKCIEPUMEHT | JApPYyroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHHE MHpPA, U YHUBEPCAIbHBIE yUueOHbIC NEUCTBUS (TIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpPbIE 00€CTeunBarOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NEeSATeTLHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1elCTBUA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHS WCTOJIh30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUSI TP OCBOCHUHU
3HAaHUW: PacCKPBIBaTh CMBICT XUMHYECKHX TMOHSATHH (BBIICTATh WX XapaKTEpHBIC
NPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C JPYTUMHU TIOHSATHSAMH), HCIIOIH30BAThH
MOHSTUS JJI OOBSCHEHUS OTACITBHBIX (PaKTOB M SBICHUH, BHIOMPATh OCHOBAHUS U
KPUTEpUU I KIACCU(PHUKAIMU XUMUYECKUX BEIISCTB M XUMHUYECKUX PEaKIUi,
yCTaHABJIMBATh TPHYUHHO-CJICACTBCHHBIC CBS3M MEXIYy OOBCKTAMH HW3YUCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHHs (MHIYKTUBHBIC, NCTyKTUBHBIC, TIO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

YyMEHHE TPUMCHAThH B TPOIECCE TO3HAHUS TOHATHS (MIPeAMETHBIC U
MeTaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIBE3yEeMbIe B XHMHUH,
peoOpa3oBEIBATh MHUPOKO MPUMEHSEMBIE B XMMHUU MOJICIBHBIC TPEICTABICHHS -
XUMUYECKUH 3HAK (CHUMBOJI BJEMEHTAa), XUMH4Yeckas (opMmylia U ypaBHEHHE
XUMHUYECKON peakluu - MPU pPElIeHUU Y4eOHO-MO3HABATENIbHBIX 33J]lady, ¢ YYETOM
ATUX MOJICJNBHBIX TMPEJCTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBECHHBIC
MPU3HAKN U3Y4aeMbIX OOBEKTOB - XUMHUYECKUX BEIHIECTB U XUMHUYECKUX PEaAKIUH,
BBISIBIIATH OOIIIME 3aKOHOMEPHOCTH, MPUIUHHO-CIIC/ICTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTebCcKue eiiCTBUS:

YMEHHE HWCTOJB30BaTh IMOCTABJICHHBIC BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYE€CTBE OCHOBBI JJIs1 (DOPMUPOBAHUS THITIOTE3HI ITO TTPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MpUOOpPETEHUE OIbITa MO TUJIAHUPOBAHHWIO, OPTaHHW3AIMd W TIPOBEICHUIO
YYCHHUYECKUX OKCICPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €ro pe3yibTaT, GopMynupoBaTh 0000IICHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO OIbITA, UCCICIOBAHUS, COCTABIIATH OTUET O
poJieIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpPATh, AHAJIU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (OPM MPECTABICHUS, MOTYyIaEMYIO M3 PA3HBIX MCTOUYHUKOB
(Hay4HO-TIOMYJIIpHAs JINTepaTypa XHWMHUYECKOTO COJCpXKaHUSA, CIPABOYHBIC
nocobus, pecypcbl MHTepHETa), KPUTHYECKH OIICHUBATh IPOTHBOPCUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHHUE TPUMEHATH Pa3IuYHbIC METOIbI M 3aIlPOCHl TIPH TIOMCKE W OTOOpE



uHGOpPMAIlMd M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX MJI BBIMOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33Ja4 ONPEAEIEHHOTO TUIA, MPUOOPETEHNUE ONBITA B
o0nacTd  HCMONB30BaHUS  WH(OPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHI,
OBJIAJICHUE KYJIbTYPO aKTHUBHOTO MCIOJIb30BAHUS PAa3JIMYHBIX OUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (pOpMy TpencTaBieHus] UHPOpMALUK U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4l HECIOXHBIMU CXEMaMH, [IharpaMMaMmu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IMpollecce Y4yeOHOU W
MCCJIEIOBATENHLCKON JICSITEIBHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIILICHHOCTH,
CEIBCKOT0 XO3AKMCTBA W TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH MNPUPOIAHOU
CpEBbL.

KoMmyHnKkaTHBHBIE YHHBeEpPCcaJbHbIe Y4eOHbIe 1eiCTBHSA:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0/€ Auanora v (WiM) JUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoil  TeMbl, (OpMYIUpPOBaTH CBOU MPEIJOKEHUS OTHOCHUTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYUYECHHBIE PE3YJIbTAThI ITO3HABATEIbHON
JeSATEIbHOCTH B YCTHBIX M TIUCbMEHHBIX TEKCTAX; I€JaTh IPE3EHTALNIO PE3YJIbTaTOB
BBIMIOJTHEHHSI XUMUYECKOTO IKCIIEPUMEHTa (11a00paTOPHOTO OIbITA, J1a00paTOPHO
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI Y4€OHOTO COTPYIJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJILHON U MCCIIE0BATENBCKOM 1EATEIBHOCTH IIPYU pELICHUU
BO3HUKAIOIIMX NpoOJieM Ha OCHOBE yu€Ta OOLIMX HHTEPECOB U COIJIACOBAHMS
no3unui (00CYXKIeHUsI, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICWCTBUM, OIpPEACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PeryiasitTuBHble  yHMBepCajbHbIe  Y4yeOHbIe  JCHCTBUS:  YMECHHE
CaMOCTOSITENIBHO OIPENEIATh LENN ACATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M MpPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO AESATEIBHOCTD,
BbIOMpATh HanboJee 3PEeKTUBHBIE CITOCOOBI pEIIEHUs] YUYEOHBIX U TO3HABATEIbHBIX
3a/la4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTUPOBATh IPEIIOKEHHBIN
AJTOPUTM JIEUCTBUM MPU BBIMIOJIHEHNUH 3aJJaHUM C YUETOM IOJIyYEHHS] HOBBIX 3HAHUMN
00 M3yyaeMbIX OOBEKTaX - BEIIECTBAX W PEAKIMIX, OLUEHUBATh COOTBETCTBHE
NOJIy4EHHOTO  pe3ysibTaTa 3asBICHHOM LEId, YMEHHE HCIOJIb30BaTh W
AHAJIM3UPOBATh KOHTEKCTHI, npemiaraemole B yciaosuu 3ananui. IIPEJIMETHBIE
PE3YJBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep>KaHMs, YCTAHOBIIEHHOTO JlaHHOW (penepanbHOl pabodeil MNporpaMMmon,
BBIICJISIFOT: OCBOEHHBbIE OOYyYarOUMMHUCA Hay4yHbIE€ 3HAHHUS, YMEHHUS M CHOCOOBI
neucTBul, cnenuduueckue I MpeAMETHOW o00macTu  «XUMHUS», BUJIBI



NEATEIBHOCTH 1O IIOJIyYEHHWIO  HOBOIO  3HAHUA, €ro  HMHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K konIty 00ydenus B 8 kjiacce npeMeTHbBIE pe3yIbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TMOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIECTBO, CMEChH
(oHOpOAHAS ¥ HEOJHOPOJHAsS), BaJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO 2JIEMEHTA B COSMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakuus, KiacCUpUKALMSI pPEeaKuui: peakiuu
COCIMHEHUS, PEAKIMU Pa3JI0KECHHS, PEaKIMH 3aMEIICHUs, PEaKIUu
0OM€Ha, 7K30- U IHAOTEPMHUUYECKUE PEAKIUH, TEIUIOBOM 3P(EKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN €10 aTOMa, aTOMHAasi OpOUTalb, paluyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAS M HEMOJspHAs KOBAJICHTHAs CBS3b, MOHHAA
CBA3b, HOH, KaTHOH, AaHHOH, pAacTBOpP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHITUH U
MPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY [UJISi COCTaBlieHUs (OpMyI
BEILIECTB U YPABHEHU XUMHUECKUX PEAKIINI;

OTpEeENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCIICEHWS  DJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIAcCy COEIUWHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3U (KOBaJeHTHAas M MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpsiBath cMbIcH llepuogmueckoro 3akona J[. M. Mennaeneesa:
JIEMOHCTPUPOBATh TOHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX mojoxkeHusi B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHAa ABOTrajipo;

OMHCHIBATH U XapaKTEePU30BaTh Tabmmunyto hopmy [lepuonnueckoii
CUCTEMbI XUMUYECKUX IJIEMEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobouynas noarpynma (b-rpynma)», maneie u
OOJBIIME TEPHOJIbI, COOTHOCHUTH OO0O3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuonuueckas cucrema XuMHUeCKUX »djemeHTtoB [, .
MeHneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps/l siApa, OOLIEe YHUCIIO FIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);



KJIacCU(DUIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakinuu (10 YHMCIy M COCTaBy YYACTBYIOIIMX B PEAKITUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIK/Asl OMHMCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHMUS XUMHUYECKHUX TMPEBpalllEHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOrO JJIEeMEHTa 1o (opMmysie COeAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTD PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MPUMEHSATH OCHOBHBIC OTIEPAIlH MBICIUTEIBHON JEATeILHOCTH - aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IlleHHe, CHUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICICTBCHHBIX CBSI3€H - ISl W3YYEHUS CBOMCTB
BCIIECTB M XUMHUYCCKHX PEaKIHWA, CCTCCTBEHHO-HAYYHBIC METOJbBI
MO3HAHUSA - HaOJIOJIEHUuEe, W3MEpEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEIOBATh MpaBUjIaM MOJb30BaHUS XUMHUECKOU MOCYI0M 1
7abopaTOpHBIM 00OpY/IOBaHHEM, a TakKe IMpaBuiIaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKIHSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB M0 TOJYYCHHIO W COOMpAHUIO
ra3zoo0pa3HbIX BeHIECTB (BOAOpPOAA M KHUCJIOPOJAA), HMPUTOTOBJICHUIO
pPacTBOPOB C OMNPENCIEHHON MAacCOBOW JOJIEM PaCTBOPEHHOTO BEIIECTBA,
TJIAHUPOBAThH U IMPOBOJIUTh  XHUMHYECKUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C MIOMOIIBIO WHANKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K konIty oOydeHus B 9 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITUN: XUMHUECKUI

AJIEMEHT, aTOM, MOJEKyJa, HOH, KaTUOH, aHHMOH, IPOCTOE BEIECTBO,
CJIO’)KHO€ BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKas PEaKIvs, XUMHUECKasi CBsI3b, TEIUIOBON 3(PdeKT
pEeaKIuu, MOJIb, MOJISIPHBIN ~ 00BEM, PacTBOP, DJIEKTPOJIUTHI,

HE3JICKTPOJIUTHI, JJIEKTPOJUTUYECKAS JUCCOLMAIMS, pPEaKIUd HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE PEaKINH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJUIOTPOINS,



aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBaJIeHTHaH, MOHHas,
MeTaJTNYEeCcKas ), KpUCTAUINYECKas pelI€TKa, KOppo3usi METAIIOB, CIIABHI,
CKOPOCTh XMMHUYECKON peakinu, MPeAesIbHO JOMYyCTUMAas KOHIICHTpAaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHM U
MIPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMUYECKYI0O CHUMBOJIMKY [UJIi COCTaBlieHUS (HOpMyT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIA;

ONPENIEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHYECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeEHHOMY KJacCy COEIMHEHHH Mo QopMmynaMm, BHJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAs, WOHHAs, METa/UINUeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsA]l MOHA MO0 XUMHUUYECKON (opmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX COCIUHEHUH, THUIl KPUCTATMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbich llepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHUMAHHUE: ONUCHIBATh U XapaKTepU30BaTh
tabnuunyto popmy Ileprogudyeckoil CUCTEMBbI XMMUYECKHX AJIEMEHTOB:
pasnuyaTh TOHSTHS «rJiaBHas mnonarpynmna (A-rpynma)» U «mobouyHas
noarpynmna (b-rpynma)», manble W OoONbIIME MEPUOMBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPHIE UMEIOTCS B IEPUOUYECKOM TaOIHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, oOliee YuCiIo SJIEKTPOHOB U pachpelefieHue WX II0
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUM B TpeiesiaXx MallbIX MEepUOAOB U
TJIABHBIX MOJTPYIN C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHYECKHUE AJIEMEHTHI, HEOPraHWYeCKue BEIIECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3((PEKTy, M0 U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CHEUU(PUUECKHE XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKAAsl OMUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh yPAaBHEHUS AJIEKTPOJMTHYECKONM JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJICH, ITOJIHBbIE U COKPALEHHBIC YPAaBHEHUs PEAKLU HOHHOIO
oOMeHa, YypaBHEHHMS pEaKIUM, TOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXY BEIIECTBAMH PA3IUUHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHA



MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBPAIlEHUN B pPa3IMYHBIX
YCIOBUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIO XHUMHUYECKOTO »3JeMeHTa 1o ¢GOopMylie COCAUHCHHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHN peakinu;

coOIoaTh TpaBWia  TOJH30BAaHUS XUMUYECKOU MOCYI0N U
7a00paTOpHBIM  00OpYJOBaHMEM, a TakKe TpaBWia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHM C HMHCTPYKIIUSAMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XUMHYECKHX OIMBITOB TO TMOJYYCHHUIO H COOHPAHUIO
ra3o000pa3HbIX BEIIESCTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOANTDH PEAKITUH, MOJITBEPXKIAIONINE  KAuYeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOPUA-, OpOMH/I-,
WOIuI-, KapOoHaT-, ¢ocdar-, CUIMKAT-, CyJab(aT-, THIAPOKCUI-HUOHBI,
KaTHOHBl aMMOHHUS U HMOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE OIIEPAllU MBICIUTEIBHOMN AESITEILHOCTU - aHAJIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIeHHEe, CHUCTEeMATHU3allll0,  BBISABICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3eH - JJIi U3Y4YEHHUs] CBOMCTB BEILIECTB U
XUMHUYECKUX PpEaKlMi, eCTEeCTBEHHO-HAayYHbl€ METOJbl TIIO3HAaHUS -
HaOJII0/IeHNe, U3MEpPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN).



TEMATHYECKOE

INJIAHUPOBAHMUE 8 KJIACC
KosnuecTBO 4yacos
Ne HaumenoBanue pa3ieoB U TeM Beero KonTtposbnbie MpakTuyeckue DyekTpoHHbIe (U(POBLIE)
n/n MPOrpaMMbl padoTsl padoTbI o0pa3oBaTeJibHbIE pecypchl
Pazjnen 1.1lepBoHayajibHble XUMHUYECKHE TOHSITHS
XuMusi — BakHas 001acTh
1.1 €CTECTBO3HAHUS M MIPAKTUYECKOM 5 2 bubamorera LOK https
' P ://m.edsoo.ru/7f41837¢
JICATEIILHOCTH YeJIOBEKa
12 15 1 bubmmoreka L{OK https
BemecTBa u XIMHYECKHE pEaKITUU ://m.edsoo.ru/7f41837¢c
Uroro no pazaen
pasacny 20
Paznen 2.BaxHeiilue npeacTaBuTe/ M HEOPraHM4YeCcKMX BellleCTB
b1 Boznyx. Kucnopon. [lonsitie 06 6 Bbubnuorexa LIOK https
' OKCHIAX ://m.edsoo.ru/7f41837¢
b o Bopnopoa.Ilonstue o kucnorax u 3 1 Bubmmorexa L{OK https
' COJISIX ://m.edsoo.ru/7f41837¢
b3 Bona. PactBopsr. [lonstue 06 5 1 1 Bbubnuoreka LIOK https
' OCHOBaHMSIX ://m.edsoo.ru/7f41837¢
b4 OCHOBHBIE KJIACCHI 1 | | bubnuoreka [IOK https
. HEOPTaHWIECKUX COCTUHEHUI ://m.edsoo.ru/7f41837¢
HWroro mo pazneny 30

Pasnen 3.11lepuoguuecknii 3axon u llepuoanueckast cucrema xumuieckux 3j1eMeHToB Jl. U. Menaeneea. CTpoeHue aToMoOB. XUMHYECKAS CBS3b.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakumuun




Ilepronnueckuii 3aK0H U

31 Ilepuonnueckas cucrema 7 Bubmuorexa LIOK https
XUMHYECKUX 351eMeHToB /1. 1. ://m.edsoo.ru/7f41837¢
Menneneena. CTpoeHne aToma
Xumuueckas CBsI3b. Bu6miorexa LIOK https

3.2 OKHCANTETFHOBOCCTAHOBUTEIFHBIC 8 J/m.edsoo.ru/7f41837c
peaxiumn

HToro 1o pasaeny 15 bubmmotexa L{OK https
://m.edsoo.ru/7f41837c
PesepBHOE BpeMsl 3 bubmmorexa L{OK https
://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

KoJsmmuecTBO Yacos JJIeKTPOHHBIE
(undposbie)
Ne n/m HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl B KoHTpo/bHbIe IMpakTH4yeckne o0pa3oBaTeJibHbIE
cero
padoThI padoThI pecypcbl
Pasnea 1.BeniecTBo 1 XUMHYECKHE PeaKIIMHU
1.1 IToBTOpeHwue u yriryOneHre 3HaHUH OCHOBHBIX 5 1 bubnuorexa LIOK
pas3zenoB Kypca 8 kinacca httDs://m.edsoo.ru/7f41a636
OCHOBHbBIE 3aKOHOMEPHOCTH XMMHYECKUX Bu6mmoreka IIOK
L2 4 https://m.edsoo.ru/7{4
peaxiuii ALps.//m. r'u
DJIEKTPONUTHYECKAS JUCCONHALMS. XUMUYECKHE bubmmoreka LIOK
H 8 ! ! https://m.edsoo.ru/7f4
PEaKIuK B PacTBOPAX AtIPS.//M.edS00.1u
Uroro no pazneny 17
Paznen 2.HemeTa/lJibl M MX COeIMHEHUSI
OO0mast xapakTepUCTUKa XUMUYECKUX JIEMEHTOB bu6morexa [IOK
2.1 4 1 .
VIIA-rpymmbl. ['anoreHsn https://m.edsoo.ru/7{4
bubmuoreka IIOK
2.2 OO0m1ast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB 6 https://m.edsoo.ru/7{4
Y1A-rpynnsl. Cepa u €€ coeAUHEHUS 12636
bubmuoreka IIOK
2.3 OO01ast XapakTEePUCTHKA XUMHUYECKHUX 3JIEMEHTOB 7 1 httDSI/ /m.edsoo.ru/7f4
Y A-rpynnsl. A30T, pochop 1 uX CoOeAMHEHHS 1a636
OO01ast XapaKTePUCTHKA XUMHUYECKHUX 3JIEMEHTOB bubnmoreka [{OK
2.4 I'YA-rpynmsl. Yriaepoa u KpeMHHIA 1 UX 8 1 2 https://m.edsoo.ru/7{4
COCIMHEHHUS 12636
Hroro mo pazneny 25




Pa3nen 3.MeTaLIbl M MX COeTUHEHHUS

3.1 OO01111e CBOMCTBA METAJLJIOB 4 brbmorexa LIOK
httDs://m.edsoo.ru/7f41a636
3.2 Baxueiimme meran coe e 16 brbmorexa [IOK
. JKHEHIIE METAJIIbl U UX WHEHWS
A https://m.edsoo.ru/7{4
Wtoro o pazumen
pasaey 20
Pasnen 4. Xumusi U okpy:xawiias cpeaa
4.1 BemectBa aTepual 3 eJI0OBEKa 3 brbmorexa [IOK
. TBA U MaTEpUAJIBI B )KU3HHU YEITOBEK
H P https://m.edsoo.ru/7{4
Hroro no pazneny 3
PesenBHOE Bbe 3 bubmuoreka LIOK
BH BpPCMI
P P https://m.edsoo.ru/7f4
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE

INJIAHUPOBAHMUE 8 KJIACC
KosimuecTBO 4yacoB JJIeKTPOHHBIE
Ne JlaTa uudposbie
Tema ypoxka Kourpoabnsbie IIpakTn4yeckune o0pa3oBaTeJibHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypchbl
IIpenmer xumuu. Ponb XuMuu B KU3HU 1 Bu6nuoreka IJOK
yenoBeka. Tena u BemecTsa httDs://m.edsoo.ru/ff0d210c
[ToHsiTHE O METOZAX MTO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d
[TpakTrueckas padora Ne 1 <<f{paBHna BuGorexa LIOK
paboTHI B TA0OPATOPHU U TIPUEMBI 1 https://m.edsoo.ru/ffod
oOparieHus ¢ 1abopaToPHBIM 23dc
000pyI0OBaHUEMY
UYucrele Bemecta 1 cMecH. CriocoOs | bu6mmorexa LIOK
pa3fleNenns cMeceit https://m.edsoo.ru/ff0d
[MpakTrueckas padora Ne 2 «Pa3aenenue bubnmorexa [IOK
cMeceil (Ha TIpUMepe OUMCTKH MOBAPEHHOM 1 https://m.edsoo.ru/ff0d
COJIN)» 28c8
ATOMBI 1 MOJIEKYJIBI 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d
XHUMHYECKHe 3IeMEHThI. 3HaKH (CHMBOJIBI) 1 bubimoreka LIOK
XUMIUCCKHX 31EMEHTOR https://m.edsoo.ru/ff0d
IIpocTble U cloXHBIE BELIECTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d
bubmunoreka LIOK

ATOMHO-MOJIEKYJISIPHOE YICHUE

https://m.edsoo.ru/ff0d




3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka LIOK
10 Xmseckast popyna. Bareutocts httDs://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKUX 3JICMEHTOB
11 OtHOCHUTENbEHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d
12 MaccoBast JOJIsI XUMHYECKOTO DIIEMEHTA B lF;I/IﬁﬂI/I‘OTeKa HOK
COeIMHEHNH ttps://m.edsoo.ru/ff0d
13 KonuuectBo Bemecta. Momnbs. MomnsipHast bubnuoreka [IOK
Macca httDs://m.edsoo.ru/ff0d5230
14 Du3nYecKre U XUMUIECKUEC SBICHUS. bubmuoreka LIOK
XuUMHUYecKast peaxius httDs://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBUs NPOTEKaHUA };;I;ISHH-OTGM LHIOK
XHMIYECKHX PEeaKIHii h ps.//m.edsoo.ru/fde
16 3aKOH COXPaHEHHs MACChl BEILECTB. Bubmuoreka LJOK
XUMUUeCKHe YPABHEHHUS https://m.edsoo.ru/ff0d
bubmuoreka IIOK
17 BrrunciaeHns KoJIn4ecTBa, MacChl BEIIECTBA httDS:// m.edsoo.ru/ff0d
10 YPaBHEHUSIM XMMHUYECKUX PEAKITHit 5708
Krnaccudukarys XaMUUeCKUX peakiiui Bu6nuoreka IJOK
18 (coeMHeHNs, pa3oKeHHs, 3aMEIIEHH S, https://m.edsoo.ru/ffOd
obmeHa) 334
M. B. JIoMOHOCOB — y4€HBIM- Bubmoreka [JOK
19 sHmmkiIoneauct. O6o0menne u https://m.edsoo.ru/ff0d
cucTemMaTu3anus 3HaHUM M
)0 KonTtponbnas padora Ne 1 o Teme Bubmoreka [JOK
«BemecTBa 1 XUMHYECKUE PEAKIHN https://m.edsoo.ru/ff0d
b1 Bosnyx — cmech ra3os. CocTaB BO3ayXa. bubimorexa [IOK
https://m.edsoo.ru/ff0d

Kucnopon — snemeHr u




IIPOCTOC BCHICCTBO. O30H

duzndeckre 1 XUMHUYECKUE CBOMCTBA bu6nmoreka IJOK

22 KUCIIOpo/ia (peaKkiMu OKUCIICHHSI, TOPEHHE). https://m.edsoo.ru/ff0d
TTonsarue 00 okcumax M
CriocoObl MoTy4eHus KHCI0poaa B bubmmorexa [IOK

23 71a00PaTOPUU U MTPOMBINUICHHOCTH. https://m.edsoo.ru/ff0d
IIpumenenue kucnopoaa %

bubmuoreka LIOK

4 TermoBoi 3 heKT XUMUIECKON peaKIuy, https://m.edsoo.ru/ff0d
MOHATHE O TEPMOXMMHUIECKOM YPaBHEHHUH, 4790
9K30- U SHAOTEPMHUCCKHX PEAKIUIX
Tormnuso (HedTh, yrois 1 MeTaH). bubmmorexa [IOK

25 3arps3HeHne BO3/LyXa, CIOCOOBI ero https://m.edsoo.ru/ff0d
MPEIOTBPAIIICHHUS 4c4a
[Mpaktudeckas padora Ne 3 o Teme Bbubnuoreka LIOK

26 «ITomyuyenue u cobupanue KUCIOPOAa, https://m.edsoo.ru/ff0d
W3y4YEHUE €r0 CBOKCTBY M

7 Bonopon — 351eMeHT U TPOCTOE BEIIECTBO. BHGHPI.OTeKa LIOK
Haxoienue B mpupozie I}t‘tps.//m.edsoo.ru/fde

hs dusnyecKre U XUMUYECKHE CBOMCTBA bubmmorexa [JOK
Bozopoya. [TpHMenenue BoIopoa https://m.edsoo.ru/ff0d

bubmuoreka IIOK

29 TlonsiTHE 0 KHCIIOTaX U COJISAX https://m.edsoo.ru/ff0d

30 Crioco0bI 1oJTy4eHHs BOAOPO/Ia B EI/IGJII/I.OTCKa ITOK
naopaTopum ttps://m.edsoo.ru/ffOd
[IpakTudeckas pabora Ne 4 o Teme bubnmorexa [JOK

31 «ITomyuenre u cobupaH¥e BOIOPOA, 2;23282// m.edsoo.ru/ff0d

W3Y4YEHHUE €r0 CBOMCTB)




bu6nmoreka IJOK

2 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOTragpo httDs://m.edsoo.ru/ff0d542e
Brruncnenus 008Ma, KOJTMYSCTBA BEIIECTBA bu6nmoreka IJOK
33 rasa 1o ero U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d
BEIICCTBA WK 00BEMY 55a0
Brranciiennst 00EMOB ra3oB 10 YpaBHEHHIO bubmmorexa [IOK
34 peaKIy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d
OTHOIIEHUI ra30B m
35 bubmuoreka LIOK
du3nyecKre 1 XUMHYECKUE CBOICTBA BOJIBI https://m.edsoo.ru/ff0d
36 CoctaB ocHoBaHuiA. [TonsTHE 06 buGmuorexa LIOK
HHITHKATOPAX https://m.edsoo.ru/ff0d
Bona kak pactBoputenb. HacellieHHble u bubmoreka [IOK
37 HEHACBILIEHHbIE PAcTBOPHl. MaccoBast J07Is https://m.edsoo.ru/ff0d
BEILIECTBA B PACTBOPE 5b40
ITpakTrueckas padora Ne 5 o teme Bumorexa LIOK
38 «ITpurotoBiieHrE pacTBOPOB C https://m.edsoo.ru/ff0d
onpeAesEHHON MacCOBOM JoJiei 5¢ba
PacTBOPEHHOTO BELIECTBAY
39 Konrposnshas padota Ne2 1o teme bu6moreka [JOK
«Kucopos. Bonopor. Boma» https://m.edsoo.ru/ff0d
10 OKCHIBI: COCTaB, KIaccu(pUKaIys, bubimoreka IOK
HOMEHKJIATYpa https://m.edsoo.ru/ff0d
TlomydyeHue u XMMHUYECKUE CBOMCTBA bubnmorexa [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d
OKCHJIOB m
1o OCHOBaHMS: COCTaB, KIacCU(PUKAIH, bu6nnorexa [IIOK
https://m.edsoo.ru/ff0d

HOMEHKJIaTypa




13 [Tonydenue u XMMHYECKUE CBOWCTBA Bu6mmoreka LIOK
OCHOBaHHM httDs://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTas, kinaccudukanms, bub6nnorexa [IOK
HOMEHKIIATYpa https://m.edsoo.ru/ff0d
45 bubnuoreka [JOK
[TonydeHue 1 XUMHUYECKHE CBOWCTBA KUCIIOT https://m.edsoo.ru/ff0d
bu6nmoreka IJOK
46 Couu (cpesiHue): HOMEHKJIATYpa, CoCco0bI https://m.edsoo.ru/00a
MOJTyYEHUS, XAMHUCCKUE CBOKCTBA do474
ITpakTrueckas padora Ne 6. Pernenue Bu6morexa LIOK
47 JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME https://m.eds00.ru/00a
«OCHOBHI)ICU KJIACCHI HEOPTaHUYECKHUX d9b7c
COCIMHECHHI -
48 I'eneTnueckas CBS3b MEXK/IY KJIaCCAMMU EH6HH-0TGK3 HOK
HEOPraHUYECKUX COEJUHEHUI l’}ttDS./ /m.edsoo.ru/00a
. bu6mumoreka LIOK
49 O6001IeHNE U CHCTEMATH3AIUS 3HAHUI https:/ /m.el(]iSOO.ru 1002
KonTtposbHas pabora Ne3 o Teme bubmoreka IIOK
50 "OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00a
coeMHCHMM" d9ela
[NepBbie NOMBITKH KJIACCHDUKAIIH Bbubnuorexa LIOK
51 XAMWYECKHX IIEMEHTOB. [loHATHE O https://m.edsoo.ru/00a
rpymmax CXOMHbIX JIEMEHTOB d9ffa
Ilepuoaunueckuii 3akoH u [lepuoanueckas Bu6nmoreka IJOK
52 cucTeMa XMMHYECKUX dyemenTos 1. 1. https://m.edsoo.ru/00a
Menzeneena daS2c
53 Ileprozst, rpynIbl, HOATPYIIITEI bubmmorexa [IOK

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




54 Crpoenue atoMoB. CocTaB aTOMHBIX sIZIEP. Bu6nunorexa LIOK
Mzotomnst httDs://m.edsoo.ru/00ada342
CTpoeHue 3EKTPOHHBIX 000JI0UEK aTOMOB bubmmoreka [JOK
55 snemenToB Ilepuonnueckoii cucremst J1. U. https://m.edsoo.ru/00a
Menneneena dabbc
< bu6nmoreka IJOK
56 apaKTEePUCTHKA XUMHYECKOTO JJIEMEHTA IO https://m.eds00.ru/00a
ero nosioxkeHuto B [lepuoguueckoii cucreme /1. da’24
1. Menneneena
3nauenue [lepronuueckoro 3akoHa st BuGmorexa [OK
57 pa3BUTHS HAYKH U npakTuku. [1. M. https://m.edsoo.ru/00a
MenneneeB — y4€HBIN, IEaror u da96e
rpaXkJaHUH
DIEKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka LIOK
8 https://m.eds00.ru/00
XUMHUYECKHX DJIEMEHTOB ps://m.edso0.ru/vva
59 " bubmoreka IIOK
OHHada XUMHUYCCKas CBsA3b
https://m.edsoo.ru/00a
0 bubmuoreka IIOK
KoBayieHTHas MONIpHAs XUMHUYECKasl CBA3b https://m.edsoo.ru/00a
KoBasieHTHas HEMONSPHAS XUMUYECKast Bubnmnoreka IIOK
61 h )
CBA3b ttps://m.edsoo.ru/00a
62 C bubmuoreka IIOK
TENCHb OKHUCIICHUS
https://m.edsoo.ru/00a
63 OKHCIUTETLHO-BOCCTAHOBUTEIIbHBIC bubmmoreka IIOK
R — t}Ftps://m.edsoo.ru/OOa
64 0 bubmuoreka IIOK
KHCJIUTEITH U BOCCTAHOBHUTEN
https://m.edsoo.ru/00a
65 KonTponbHas pabora Ned4 o Teme bubnmnorexa [{OK




«CTpOCHI/Ie aroma. XHUMHUYECKasl CBA3b)

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

Pesepeuslii ypok. O6o0mienue n bubmmorexa [IOK
66 1 .
CHCTEMATH3aIMs 3HAHUI https://m.edsoo.ru/00a
PesepBHbiil ypok. O600IIEHHE 1 bubmmoreka [IOK
67 1 h .
CHCTeMaTH3aIHs 3HAHUI A’[:[D_S .-/ /m.edsoo.ru/00a
63 PeseprHeIit ypok. O000IICHHE U | bubmmoreka [JOK
CHCTeMATH3alus 3HAHUM https://m.edsoo.ru/ff0d

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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9 KVIACC

KoanyecTBO 4acoB JJIeKTPOHHBIE
No Nata uudpoBbie
Tema ypoka Kourposabnsbie IMpakTn4yeckune o0pa3oBaTeJibHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcebl
N . I bu6nmoreka IJOK
epuonuueckuii 3akoH. [lepuoamueckas

pHoa pHoa 1 https://m.edsoo.ru/00a
cucTteMa XuMudeckux semMentos . U. db59e
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB bubmoreka [JOK
XUMHYECKHX DJIEMEHTOB HEPBBIX TPEX 1 https://m.edsoo.ru/00a
NepHOJIOB dbbb6
Knaccudukanus 1 HoMeHKIaTypa bubmuoreka [JOK

! https://m.eds00.ru/00
HEOPraHUYECKUX BEIIECTB 1UPS.//M.€dS00.ru/Ah/a
Buin XuMHueCcKOU CBSI3U U THUIIEI bu6moreka [JOK
-- : https://m.eds00.ru/00

KPHCTAJUTMYECKHUX PEMETOK 1UPS.//M.€CS00.Iw/ L )A
KontponbHas pabora Nel mo Teme
«[loBTOpEHMe U yrayoieHne 3HaHUN 1 1
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiiaccay
Krnaccudukaiyss XaMUUeCKUX peakiiui 1mo 1 Bbu6moreka LIOK
pa3TUYHBIM MTPU3HAKAM httDs://m.edsoo.ru/00adbcb0
TIoHsATHE O CKOPOCTH XUMHUYECKOMN Bbubmuorexa LIOK
peaxuuu. [ToHSATHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/00a
T€TEPOrCHHBIX PEAKIIMAX M
TIoHsATHE O XUMHUYECKOM PABHOBECHH. Bbubmuorexa LIOK
DaKTOpHI, BIUSIONINE HA CKOPOCTH 1 https://m.edsoo.ru/00a
XUMHUYECKOHN peakiuu U MOJIOKEHHUE dc28c




XUMHYECKOIro paBHOBECHA

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC

bubmuoreka IIOK

’ peAKIAN https://m.edsoo.ru/00a
Teopus 2IEKTPOTUTHICCKOM bubmmoreka [JOK
10 nuccorpain. CHibHBIC U Ca0bie https://rn.edsoo.ru/00a
IIEKTPOIUTHI dcd68
. bubmuoreka LIOK
11 HoHHbIe ypaBHEHUS peakuui https://r.edsoo.ru/00a
XUMHYECKHE CBOMCTBA KUCIOT 1 Bu6nmoreka IJOK
12 OCHOBaHHil B CBETE TIPeICTABJICHNUI 00 https://rn.edsoo.ru/00a
AIIEKTPOIUTHYECKOH TUCCOIUAITIH dd5d8
XUMHYECKHE CBOMCTBA COJICH B CBETE bubmuoreka LIOK
13 HpeCTaBICHHH 00 MEKTPOTUTHYCCKON https://rn.edsoo.ru/00a
JIUCCOLINAITIHI dd8b2
14 TlonsTue o rugponuse conei E?fg:?};gae]éggo u/00a
15 bubmoreka IIOK
O06001IeHNe U CUCTeMATHU3aNNs 3HAHUHT https://rn.edsoo.ru/00a
bubmuoreka IIOK
16 [MpakTryeckas padora Ne 1. «Pemenne https://rn.edsoo.ru/00a
OKCIIEPUMEHTAIBHBIX 331249 ddbfa
Kontponbnas padota Ne2 o teme Bbubmuorexa LIOK
17 «ONEeKTPOIUTHYECKAS TUCCOLIUALIHL. httDSI/ /rn.edsoo.ru/00a
XUMHUUECKHE PEAKLIUHU B PACTBOPAX» ddecO
bubmuoreka IIOK
18 O6mast XapaKTepUCTHKA raJlOreHOB. https://rn.edsoo.ru/00a
XUMHUYECKHE CBOWCTBA Ha IIPUMEpE XJI0pa ddfe?
19 XiopoBogopoa. ConstHast KHCIIOTA, bubnuoreka [1OK




XUMHYECKHE CBOWCTBA, MOIyYeHHE,

MIpUMEHEHNE

httDs;//m.edsoo.ru/00ade 104

IIpaktrueckas padora Ne 2 1o Teme

bubmuoreka IIOK

20 «ITosydenue CoNHON KUCIOTHI, H3yYeHHe https://m.edsoo.ru/00a
e€ CBOWCTBY de348
BriuncieHus no ypaBHEHUSAM bubnuoreka [JOK

21 XHMHYECKUX PEaKIHii, €CIIM OJUH U3 https://m.edsoo.ru/00a
peareHToB JaH B U30BITKE de4388

) O611as XapaKTepHCTHKA YIEMEHTOB buGmuorexa LIOK
V1A-rpynmst https://m.edsoo.ru/00a
A bubmuoreka LIOK

23 JUIOTPOIHbIC MOHHq’P‘I_KaH““ cepHl- https://m.edsoo.ru/00a
HaxoxneHnune cepsl 1 e€ coemnHEHN B de64a
npupozae. XUMHUYECKHE CBOMCTBA CEPBI
CepoBonopoa, cTpoeHue, Gu3niecKue u butmorexa IOK

o i https://m_edsoo.ru/00a
XUMHYECKHE CBOWCTBA PS. . .
Oxcupsl cepel. CepHast KUCIIOTA, Bubmorexa [JOK

25 (hu3uuecKre U XMMHUYECKUE CBOHCTBA, httDSI/ /m.edsoo.ru/00a
MIPUMCHCHHEC dea28
XUMHYeCKHe PeaKInH, JIS)KAITHUe B OCHOBE]

peartt 6 B bubmuoreka IIOK

h6 npOMLimneHHoro croco0a moIy4YeHus hitps://m.edsoo.ru/00a
CEPHOI KUCIOTHI. XUMUYECKOE dec8a
3arps3HEHNE OKPY KAIOIEH cpebl
COEJIMHEHMSIMH CEPBI
Brrunciaenne MmaccoBoOM J0IM BEIXOa bubmorexa [IOK

27 https://m.edsoo.ru/00a
IPOYKTA pEaKIuu ps.//m. .

78 OO01ast XapaKTEepUCTHKA dJIEMEHTOB bubnmnorexa [{OK




VA-rpymisl. A30T, pacripocTpaHeHue B

npupo/ie, pu3ndecKne 1 XUMHUIECKHe

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

CBONCTBA
bubmuoreka LIOK
29 AMMHAK, ero Gpu3NYecKHe i XMMHUIECKHe https://m.edsoo.ru/00a
CBOMCTBA, NOJyYCHUE U IPUMECHEHHE df004
[Ipakrnyeckas padota Ne 3 o Teme Bubnmuorexa LJOK
30 «[Toyvenre aMMHaKa, M3y4eHHe ero https://m.edsoo.ru/00a
CBOMCTB» df180
31 A30THas KHUCJI0Ta, eé hu3MUecKue 1 butmmotrexa IOK
XUMIUCCKHE CBONCTRA https://m.edsoo.ru/00a
Hcnonp30BaHrE HUTPATOB U COJIEH
aMMOHUS B KAUE€CTBE MUHEPAIbHBIX Bubmuorexa LHOK
32 ynobpenuil. XuMUIecKoe 3arpsa3HeHue https://m.edsoo.ru/00a
OKpY>Karolllel cpellbl COETMHEHUSMHU df518
a3ora
Docdop. Oxeun pocdopa (V) u Bubmmorexa [JOK
33 dochopHas kucinora, GU3HIECKUE U https://m.edsoo.ru/00a
XHMHUYECKHUE CBOMCTBA, MOIYUYEHUE m
bubmuoreka IIOK
34 Hcnonp3oBanue pochaToB B kauecTse https://m.eds00.ru/00a
MHHEPAIBHBIX Y100peHHi. 3arps3HeHue dfc20
pHUPOIHOM cpebl hocharaMu -
bubmuoreka IIOK
35 VYrnepoa, pacpocTpaHeHUE B IPUPOJE, https://m.edsoo.ru/00a
(usnUeckre 1 XMMUYECKHE CBOCTBA dfd9c
36 Oxcunpl yriepoaa, ux pusndeckue u Bu6mmoreka LIOK

XHUMHYCCKHE CBOMCTBA.

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




DKOJIOTHYECKHE MMPOOIIEMBI, CBSI3aHHBIC C

okcuaom yriepoxaa (IV)

37 VYronbHas KUCIIOTa U €€ CONU bubnnorexa LIOK
httDs://m.edsoo.ru/00ae006¢

IIpaktrueckas padora Ne 4 o Teme bubnuoreka [JOK

38 "[MosydeHue yTIeKHCIoro Tasa. https://m.edsoo.ru/00a
KauecTBeHHas peakiys Ha KapOOHATHOH" e027e
IlepBoHaYanbEHBIC IOHATHS 00 Bubmuoreka LJOK

39 OpraHHYECKUX BEMIECTBAX KaK O https://m.edsoo.ru/00a
COCIIMHEHMSIX YIiIepoja e054e

40 Kpemnuii 1 ero coeTMHEHUS bubmmorexa LIOK

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

ITpakTrueckas padora Ne 5. Perenue BuGmorexa LIOK

41 OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMC httDS//medSOO.ru/O()a
«BaxxkHenme HeMeTaJlJIbl U UX cObf2
COCIMHEHUS
KontponbHas padora Ne3 o Teme Bbubnuoreka LIOK

42 «BaxHeume HeMeTaJUIBI U X https://m.edsoo.ru/00a
COEIMHEHHUSD ele 18
OO01m1ast XapakTepUCTUKA XUMUICSCKHX BuGmorexa LIOK

43 3JIEMEHTOB — METaJIJIOB. MeTajuinyeckas https://m.eds00.ru/00a
CBSI3b U METAJUIMUYECKAs KPUCTAIHIeCKast e103e
pemérka. duznueckue cBoKCTBa
METaJIJIOB
XWMHAYECKHE CBOMCTBA METAIIOB. bubmuoreka IIOK

44 https://m.edsoo.ru/00a

DNEKTPOXUMHUYECKHU s HAIPSDKEHUH

METAJIIJIOB

ell56




O0m1re crnocoObl MOTyYeHHsT METAIIIOB.

bubmuoreka LIOK

45 CruaBbl. BeIaucieHus Mo ypaBHEHHSIM hitDs://m.edsoo.ru/00ac 1156
XUMHAYECKHUX PEAKIINi, €CITH OMH U3
PEareHTOB COJICPKUT IPUMECH
46 IIoHsTHE O KOPPO3UU METAIIOB bubmorexa LIOK
https://m.edsoo.ru/00a
477 [llenoyHbie MeTaIBI bubmoreia HOK
https://m.edsoo.ru/00a
43 bubmuoreka LIOK
OKCHIBI ¥ TUIPOKCH/IBI HATPHS M KaJIUSI https://m.edsoo.ru/00a
49 [IemouHO3eMENbHBIE METAIIIBI - KAIbITHH Bu6nunorexa LIOK
Y MarHuu httDs://m.edsoo.ru/00ae 15e8
50 Baxueiiime coeTMHEHUS KaJIbIUS brbmorexa LIOK
httDs://m.edsoo.ru/00ae 15e8
51 O6Go01IeHNe U cUCTEMATU3allUs 3HAHUI
s> JKECTKOCTE BOJIBI M CIIOCOOBI €8 EHGHH-OTGKa LHOK
yCTpaHeHust ttps://m.edsoo.ru/00a
ITpakTrueckas padora Ne 6 1o Teme bubnmorexa [IOK
53 "YKEcTKOCTh BOMBI U METOABI €€ https://m.edsoo.ru/00a
ycTpaHeHus " €1 ae8
s4 PN Rp—- bubmuoreka IIOK
https://m.edsoo.ru/00a
55 AmMdoTepHbIe CBOMCTBA OKCHIA U EI/IGJII/I.OTeKa [HOK
PHAPOKCHIIA https://m.edsoo.ru/00a
s6 Kesteso bubmuoreka LIOK

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




57 Oxcuapl, THAPOKCHIBI B conn xkene3a (11) bubnuoreka [JOK
u xenesa (I1I) httDs://m.edsoo.ru/00ae35e6
58 OO600IIeHNE U CUCTEMATH3aLMS 3HAHUT
I Sora Ne 7. P bubmuoreka LIOK
59 paktrdeckas padora Ne 7. Pemenue https://rn.edsoo.ru/00a
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME e3de8
«BaxxHeume MeTamibl U UX COSAMHEHU S
BrranciaeHus mo ypaBHEHHAM
b . bubmuoreka LIOK
XUMHUYECKHUX PEaKIhii, eCITH OJIUH U3
60 P u6 ’ A https://rn.edsoo.ru/00a
peareHToB JaH B U30BITKE WA CONCPIKUT e 1750
npuMecH. Berunciaenus MmaccoBoi 10au
BBIX0J1a IPOAYKTA PEaKIINU
61 O0600mIeHNe M CHCTeMATH3aIUs 3HAHI
62 Kontponbnas padota Ne4 o teme
«BakHeH1IIe MeTauTbl M UX COCTHHCHHS
63 BemiectBa u MaTepuanbsl B IOBCEIHEBHOU bu6anorexa LIOK
KH3HH YeTOBEKA https://rn.edsoo.ru/00a
64 XUMHUUECKOE 3arpsi3HEHUE OKPY KaroLen bubnmoreka [IOK
cperst https://rn.edsoo.ru/00a
65 Ponb xumum B pemieHN# SKOJIOTUYECKUX bu6mmoreka LIOK
npoGem https://rn.edsoo.ru/00a
56 PesepeHslii ypok. O6o0menue n Bubmoreka [JOK
cHUcTeMaTH3aIvs 3HAaHUH https://rn.edsoo.ru/00a
67 PesepBHbIit ypok. O6o0IIeHHE 1 bubmuoreka IIOK




cUCcTeMaTH3aIMs 3HaHUI

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

68

PeseprHbIit ypok. O6obmenne n

cucTeMaTH3alus 3HaHUI

bubmuoreka IIOK
https://rn.edsoo.ru/00a

OBILIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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