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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YPOBHE OCHOBHOTO 00IIero o06pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBarenpHON  TpOrpaMMbl  OCHOBHOTO  OOmiero  oOpas3oBaHwUS,
npeacraBieHHbpx B DI'OC 000, a takxke Ha OcHOBe (enepanbHOU paboueit
MpPOTrpaMMBbl BOCIIUTAHUA U C yYETOM KOHIEHIIMU TPENOJaBaHus ydeOHOTO
npenMera «XuMHs» B 00pa3oBaTelbHBIX — OpraHum3zauusx Poccuiickoii
denepanum.

[Iporpamma mo xumun Aa€T MpeACTaBICHUE O IENsIX, OOIIEH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M pPa3BUTUS OOYyUYaAIOIIUXCS CPEICTBAaMU Y4YeOHOTO
npenMera,  yCTaHaBIMBAaeT  00sA3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
IpelycMaTpUBaeT paclpelielieHe ero Mo KjaccamM U CTPYKTypHUpOBAaHHE IO
paszzmenraM M TeMaM NpOrpaMMbl MO XUMHH, OMPEAEsseT KOJIMYECTBEHHBIC U
KaueCTBCHHbBIC XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh M3YYEHUST XUMHH C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JIOTMKA Yy4eOHOTO TIpollecca, BO3PACTHBIX
OCOOEHHOCTEH OO0ydJarommXxcs, OMpeaesieT BO3MOXKHOCTH TIpeaAMeTa st
peanu3anuu TpedoBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON
MporpamMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, a TaKke TpeOoBaHUM
K pe3ysibTaraM OOyYEeHHsS XUMUU HAa YpPOBHE IIeJied H3ydeHHs] MpeaMeTa U
OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIBHON JEATEIHHOCTA OOYYalolmerocs Io
OCBOEHUIO y4eOHOTO CO/IepKAHMSL.

3HaHUE XHWMHH CIIY>)KUT OCHOBOH it (DOPMUPOBAHHS MHUPOBO33PEHUS
00y4aroIerocs, ero NpeiCTaBiIeHui 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT HOPMUPYEMBIE XUMHUEH TIPEACTABICHUSI O B3aUMOIIPEBPAIICHUIX
SHEPTUU W 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS TI00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPbEBOW, YHEPTETHUECKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYeT peanu3alii  BO3MOXKHOCTEH IS  CaMOpPa3BUTHS U
dbopMupOBaHUsS KyJbTYypbl JIMYHOCTH, €€ o00med u (QyHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMHPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB WX CAMOCTOSITEIHHOW y4EOHOW NESITEIbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON ACATEIHHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYYHOTO MBIITUICHHS], 3aKJIabIBA€T OCHOBBI
IIEJIOCTHOTO B3IUIAJla HA EJUHCTBO TPHUPOABI W YEIOBEKa, SIBIISICTCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH
o0y4Jaronmxcs;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TPHUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00yJIarOITXCS.

JlanHbIe HampaBieHUS B OOYYECHUU XUMHH OOCECTICUMBAIOTCS CrieU(PUKOI
colepkaHusi y4eOHOTro TMpeaMeTa, KOTOpBIM SBISETCS  MeJaroruyecku
aJanTUPOBAHHBIM OTPAKECHHEM 0a30BOVM HAYKH XMMHUHU HA OMPEACIEHHOM dTare
€€ pa3sBUTHUAL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIETO0 00pa30BaHUS OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIMIMMHCS CHUCTEMBI IEPBOHAYAIBHBIX TMOHITHA XWUMUU,



OCHOB HEOPraHWYECKOM XMMHH U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CtpyKTypa cofepaHusi IporpaMMbl IO XUMHUH C(OPMUPOBAaHA HA OCHOBE
CUCTEMHOTO MoaxoJa K €€ n3yuenuro. CopepkaHne CKIAAbIBAETCS U3 CUCTEMBbI
MOHATUM O XHUMHYECKOM OJJIEMEHTE M BELIECTBE M CHUCTEMbI IOHATHA O
XUMHUECKOM peakuud. O0e 3T CHCTEMbl CTPYKTYPHO OpraHM30BaHbl IO
MIPUHLUITY TOCIEA0BATENBHOIO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKHX
IIPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuogmueckoro 3akona [[. M. MenageneeBa Kak OCHOBHOIO 3aKOHA
XUMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOMU CBS3H;

— TpeAcTaBleHU 00 HSIEKTPOJUTHUECKON TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU
MOJIyYeHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OTHOTO YPOBHA K JpPYroMy, BBIIOJHSAS (QYHKIMH OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U NIOJIYYECHHS NU3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHUS] O XUMHYECKOM COCTABIIOLIEM HAYYHOM KapTUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/JIbl, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHUIO
Y METOJaM MO3HaHUs B Hayke. M3yueHre XMMUU MPOUCXOAUT C MPUBIICYEHUEM
3HaHUW W3 paHee H3YYCHHBIX YUEOHBIX MpeaMeToB: «OKpYyKaloluid MHUPY,
«bunonorus. 5-7 knacce» u «dusuka. 7 Kmace».

[Ipy wu3ydyeHuun XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HAyKu Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MIPAKTUYECKOM JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYJBTYpHlL. 3ajadya y4yeOHOro mpeiameTa COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWM — BAXKHEUIIUX (DAKTOB, MOHATHH, 3aKOHOB
TEOPETUUECKUX TMOJIO)KEHUH, JOCTYMHBIX O0000IIEHUI MHPOBO33PEHUECKOrO
XapakTepa, si3blka HayKH, B IPUOOIIEHUU K HayYHBIM METOJaM MO3HaHUS IpU
M3YYCHUU BEIECTB M XUMHUYECKHX peakiuil, B (pOpMHUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUM M HX NPUMEHEHUU B Y4eOHO-TIO3HABATENIbHON WU
y4e0HO-HCCIIEeI0BATENIbCKON JIeATEIbHOCTH, OCBOCHHUU MPaBUI 0€30MacHOro
oOpallleHus C BeIIeCTBAaMHU B TIOBCETHEBHOM JKU3HU.

[Ipy wu3yyeHHMH XUMHH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUA
BaXHOE 3HAYEHUE MPUOOPENN TaKue IIeJH, KaK:

— (¢GopMHUpOBaHHE HUHTEIJICKTYalbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PELICHUIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;

— HampaBlEHHOCTh OOYy4YeHHS Ha CHUCTEMaTHYECKOe MPUOOIIEHUE
00y4aromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIbHONW ACSITENbHOCTH, HAYYHBIM
METOoJIaM MO3HaHUs, POPMUPYIOUIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  obecrieyeHHe  YCIOBHM,  CHOCOOCTBYIOUIMX  MPUOOPETEHUIO
OoOy4JaloIMMUCS  OMbITa  PAa3HOOOpPA3HON  AEATENbHOCTH, TMO3HAHUS U
CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHLWN), UMEIOIINX
YHUBEPCAIbHOE 3HAYECHHE JIJIS1 PA3JIMYHbBIX BUJIOB J€ATEIbHOCTH;

— ¢opmupoBaHue o0O0mEeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHATH M OICHUBATh SIBICHUSA



OKpY>KAIOIIer0 MHpA, UCTIONB3YSl 3HAHUS U OIBIT, MOTYYCHHbIE IPU HU3yUECHUU
XUMHH, TPUMEHATh WX TpPHU PELICHUH NpoOJieM B MOBCEIHEBHON XHU3HU U
TPYAOBOU NESATENBHOCTH;

— (¢dopmupoBaHre y OOy4YalOIIUXCS TYMaHUCTHMUECKHUX OTHOIICHUH,
MOHMMAHUS LEHHOCTH XHUMHUYECKUX 3HAHUM 75 BBIPAOOTKUA HKOJIOTMYECKU
11eJIeCO00Pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B UEISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IIPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAIUMA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TpoQuis ¢  HampaBIEHHOCTU
JaJIbHEUIIero 00yueHusl.

OOmiee 4McIO 4YacoB, OTBEAEHHBIX MJS U3YUYEHHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kimacce — 68 yacoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XUMHYECKUE MIOHATHS

[Ipenmer xumun. Ponp XMMuM B )KM3HU YENOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemiectBa. du3nueckue CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHE
BewecTs. [loHsTHE 0 METOAX MTO3HAHUS B XUMHUH. YHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3feieHust CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKHX
aneMeHTOB. [IpocThie U CI0KHBIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (popmyna. BaneHTHOCTH aTOMOB XMMHMYECKHUX AIIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAas AaTOMHas Macca.
OTHOCHUTENBHASE MOJIEKYJIApHAs Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHECHUH.

KomnuectBo BemecrBa. Momb. MoisipHas  mMacca.  BzauMocBs3sb
KOJIMYECTBA, MACChl M YHCJA CTPYKTYPHBIX €IMHHUIl BeliecTBa. Pacy€rsl 1o
dbopMysiaM XUMHUYECKUX COSAMHEHUH.

@u3znyeckre M XUMHUYECKHE SBICHHS. XHUMHYECKas peakuus H e
IIPU3HAKU. 3aKOH COXPAHEHUs MACChl BEIIECTB. XUMHUYECKUE YpPaBHEHUS.
Knaccudukanus XuMHUUECKUX peakinii (COeTUHEHMS, pa3IoKEHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu paboThl B 1aboparopuu
u npuéMamu oOpaiieHusi ¢ JabopaTOpHBIM OOOpPYJOBAaHUEM, H3YUYEHHE U
omnucaHue (PU3MUYECKHX CBOWCTB O00pa3lloB HEOPraHMYECKUX  BEIIECTB,
HaOmoaeHNe (pusndeckux (TUIaBICHUE BOCKA, TastHUE JIbJa, paCTUPAaHUE caxapa
B CTyIIKE, KUIIEHUE M KOHAECHCAIMs BOJABI) U XMMHYECKUX (FOPEHHE CBEYH,
MIPOKAJIMBAaHUE MEIHOM NPOBOJOKH, B3aUMOJEWUCTBHE MeNa C KHUCIOTOMN)
ABJICHUHM, HAONMIOJEHHE M OINHUCAaHWE MPHU3HAKOB MPOTEKAHUA XUMHUYECKUX
peakumii (pasoKeHHe caxapa, B3aMMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOCUCTBUE
xenesza ¢ pactBopom conu meau (I1), nzyuenue crmocoOoB pa3aeneHus: cMecei: ¢
MOMOINbI0 ~ MarHurta,  (QUIBTPOBAHWE,  BHIMIAPUBAHUE,  JAUCTHILISAINA,
xpomatorpadus, NpOBEJEHHE OYMCTKU MOBAapEeHHOM coiu, HaOII0JeHUEe U
ONKMCAHUE PE3YJbTATOB MPOBEIEHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXPaHEHUs MacChl, CO3/IaHNE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeimue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucimopoa — 3a€MEHT U IpocToe
BellecTBO. HaxokaeHue Kuciopoaa B mpupoje, GU3MuecKue U XUMHUECKHE
cBoiictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenune kucmopoma. CrocoOb
MOJIy4eHHUsl KUCIOpoJa B Jaboparopud W MpoMbIIuIeHHOCTH. Kpyroopor
Kucioposa B mpupojie. O30H — aJIoTpoIHas MOIU(UKALIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUECKUE YPAaBHEHUS,
9K30- M 3HIOTEPMHUYECKUE pEaKUHUH. TOIUIMBO: yroiab U METaH. 3arps3HEHUe
BO3lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemecTBO. HaxoxkaeHune Bomoponaa B
npupone, (uU3MUECKHUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIIOCOOBI
nostydeHusi. Kucinotsl u comnu.

MousipHbIi 00BEM ra30B. Pac4€Thl M0 XUMUUYECKUM YPABHEHHUSIM.

Odusnueckne CBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBOpEL
HacplieHHble M1 HEHACBIIIEHHBIE PAaCTBOPHI. PacCTBOpUMOCTh BELIECTB B BOJIE.



MaccoBass n1ons BewiecTsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBL.
OcHoBaHusA. Posib pacTBOpoOB B MpUPOJE U B JKU3HU yesoBeka. Kpyrosopot
BOJIbI B IPUpOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX
BO/L.

Knaccudukanus aeopranndeckux coequnenuii. Oxcunbl. Knaccudukarms
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HeconeoOpazyromme. Homenknatypa okcumoB. DPU3MYeCKHe U XUMHUECKHE
CBOMCTBA OKCHUIOB. [lomydenne okCcuaos.

OcHoBanus. Krnaccudukamusi OCHOBaHH: HIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiiarypa ocHoBaHui. Ouznyeckue 1 XuMHYECKUE CBOMCTBA
ocHoBaHuM. [lomyyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucnot. Ousnueckue
U XUMHYECKHE CBOMCTBA KHUCIOT. Pan aktuBHOocTH MetaiuioB H. H. bekerona.
Ilony4denue KuUCIoOT.

Conmu. Homenknatrypa coneil. ®dusnueckue U XUMHUYECKHE CBOMCTBa
conen. [lomyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE CONEpXKAHUsS KHUCIOpOJa B  BO3IYyXE,
MoJIlyueHue, coOupaHue, pacro3HaBaHUE W U3YYEHHE CBOMCTB KHCIOPOAA,
HAOJIIO/ICHUE  B3aUMOJICHCTBUS  BEIIECTB C  KHUCIOPOJOM U YCIIOBUS
BO3HMKHOBEHHsI M TMpPEKpalleHusi TropeHus (Ioxkapa), O3HAKOMJIEHHUE C
oOpa3naMi OKCHJOB U OINHKCaHHWE HX CBOWCTB, IMOJly4eHUE, CcOOUpaHHe,
pacrio3HaBaHHE W HM3YyYEHUE CBOWMCTB BOJOpoJAa (TOpPEHHE), B3aUMOJICUCTBUE
BoJIopoJia ¢ okcusioM Meau (II) (BO3MOXKHO KCIOb30BaHKE BUIEOMATEPUATIOB),
HaOmo/leHne 00paslioB  BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBaHHE
OCOOCHHOCTE pAacTBOPEHHs BEIIECTB C Pa3IM4YHONM PacTBOPHUMOCTHIO,
MIPUTOTOBIIEHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOM JOJIEM paCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJABl C MeTaulaMud (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUAIOB), HCCIEIOBAaHUE 00pa3loB
HEOPraHMYECKHUX BEIIECTB pa3JIMYHBIX KJIacCOB, HAONIOIEHUE W3MEHEHUS
OKpAaCKA MWHJHUKATOPOB B pAacTBOpax KHUCIOT M IIEJIOYEH, U3YUYCHUE
B3aumojiericTBusl okcuga Menu (II) ¢ pacTBopom cepHOM KHUCHOTBI, KUCIOT C
METaJUIaMHU, PEaKIUi HEUTPAIU3ALINH, I1I0JIyYEHHE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOI0 MeTaula Jpyr'MM U3 pacTBOpa COJM, PpEIICHUE
AKCIEPUMEHTANIBHBIX 3aJlady Mo TeMe «BakHellme KiIacchl HEOPraHMYEeCKUX
COCAMHEHUI.

Iepunoauyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
ajemeHToB JI. . MenneneeBa. CTpoeHue aTtoMoB. XHMHYECKAs] CBA3b.
OxucIANTeIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[TepBbie TOMBITKH KiIacCU(UKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsATHE O
IpyINIax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE W IIEJOYHO3EMEJIbHBIE METALIbL,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT am(pOoTepHbIC
OKCHU/IbI ¥l TUIPOKCHIBI.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX SJIEMEHTOB
J. W. MenneneeBa. KoporkonepuogHas # JJIMHHONEPUOAHAS (POPMBI
Ilepuonnueckoit cucrembl xumuueckux 3nemeHtoB JI. WM. Menneneesa.
Ilepronpr u rpynmbl. PU3MYECKHNM CMBICH IOPSAAKOBOTO HOMEpa, HOMEPOB
[Ieproa v TpymIibl JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbIX sfep. M30Tombl. DIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB MEPBHIX 20 XUMHUECKUX JIEMEHTOB



Ilepnonnueckon cucremsl 1. . Menneneesa. XapakTepucTUKa XMMUYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuto B Ilepuoanueckon cucreme 1. 1. Menneneesa.
3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U IIEPUOJAM.
3nauenne Ilepumonmueckoro 3akoHa u Ilepuoguyeckoil cucTEMbI
XUMHAYECKUX DJIEMEHTOB JUIA pa3BUTHA Hayku u npaktuku. Jl. M. Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (MOJSIpHAsT W HENOJSpHasi) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHas CBSI3b.

Crenenb okucineHus. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Tpoueccol OKHUCAEHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3y4YeHHEe OOpa3IOB BELIECTB METAVIOB U HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peaklMy pa3IoKEeHUs, COETUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU M3YyYEHUU XUMHUU B § Kjacce
OCYIIECTBIISIETCS 4YEpEe3 HCIOJB30BaHME KaK OOIIMX €CTeCTBEHHO-HAay4HbIX
MOHATUH, TaK W TIOHATHM, SBISIIOLIMXCS CHCTEMHBIMH [UISl OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOmue ecTecTBeHHO-HAy4HbIE TOHSATHS: HAay4YHbIH (akT, THUIOTE3a,
TEOpus, 3aKOH, aHaJliuW3, CHHTE3, KJIacCH(pHUKaIus, MEePUOJUUHOCTD,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHHE.

®usuka: Marepus, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIBI, PAaJUOaKTHUBHOCTb, MOJIEKYJIA, DJEKTPUYECKHU 3apsll, BELIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BELIECTBA, Ia3, (U3NYECKUE BEITUYMHBI,
€AMHULBI U3MEPEHMS], KOCMOC, IIJIaHETHI, 3BE3/1b1, COJTHLIE.

buonorus: gorocuntes, apixanue, buochepa.

['eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOIIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuint 3akoH. Ileproauyeckas cucrema XUMHYECKUX JIEMEHTOB
1. . Menpneneea. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPUONOB, Kajus, KaJIbLMS W HX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM 3yeMeHTOB B [lepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbI XUMUYECKON CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKA
Y BUJIa XUMHYECKOU CBS3H.

Knaccudpukanms u  HOMEHKJIATypa  HEOPraHMYECKHMX  BELIECTB.
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM Kjaccam
HEOPTaHUYECKUX COCIUHEHHM, TEHETUYECKas CBSA3b HEOPTaHNYECKUX BEILECTB.

Knaccudpukanus XUMHUECKHX pPEaKIHUM MO0 pa3iIuyHbIM MpHU3HAKaM (10
YHCIy U COCTAaBYy YYacCTBYIOIIUX B PEAKIMU BEUIECTB, [0 TEIJIOBOMY 3(PdeKTy,
II0 MW3MEHECHHUIO CTEIIEHEHM OKHCIICHMS XUMHYECKHUX JJIEMEHTOB, IIO
o0OpaTUMOCTH, IO Y4YacTUIO KaTajlu3aropa). OK30- W HOHAOTEPMUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumuyeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX ~ XUMHUYECKMX peakiusx. [loHsTMe 0 TOMOreHHBIX U



reTeporeHHblx peakuusax. [lonarune o karanuze. [loHsATHE O XUMHYECKOM
paBHOBecHH. DakKTOpbI, BIMSIOUIME HA CKOPOCTh XUMHUYECKON pEaKkIUu U
MIOJIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTENbHBIE PEAKIUU, dSJCKTPOHHBIM OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocCTaBlIeHHE  ypaBHEHUH
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HCIOJIb30BAHHEM METOJA
AIIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPONMTUYECKOM  JUCCOLIMALIHM. ONEeKTPOJIUTBl |
HEINEeKTpoauThl. KaTHOHBI, aHMOHBI. MeXaHW3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUIAMU XUMUYECKOH cBA3U. Crenenp nuccoumanuu. CUIbHBIE U
cJ1a0ble AJIEKTPOJIUTHL.

Peakuuu wmoHHOro oOMeHa. YcCIOBUSI NPOTEKaHUS pPEaKUUd HOHHOIO
oOMeHa, TOJIHbIE W COKpall€HHbIe WOHHBIE ypaBHEHMs peakiuil. CBoiicTBa
KHCIIOT, OCHOBAaHUI M COJIEH B CBETE MPEJICTaBICHUI 00 AJIEKTPOIUTUUYECKON
nucconnanyu. KauectBeHHbIe peakiny Ha MOHBIL. [IoHATHE O THAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BELIECTB — METAJUIOB U HEMETaJUIoB (rpaduTa U aiamasza), CJIOKHBIX BEIIECTB
(xmopuga HaTpusl), HUCCIEAOBAHME 3aBUCHUMOCTU CKOPOCTH XUMHYECKOH
peakuuu  OT  BO3ACHCTBHS  pa3IMYHbIX  (DAKTOPOB,  HMCCIIEJOBaHHE
AJIEKTPOINPOBOJIHOCTH PAaCTBOPOB BEIIECTB, Ipolecca IUCCOLUALIUU KHUCIOT,
1IeJI0Y€EN U coJiel (BO3MOXHO MCIOJb30BAHUE BUAEO MATEPUAJIOB), IPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUS Peakiil HOHHOTO oOMeHa
(oOpazoBanue ocajuka, BBIJEICHHE Taza, OOpa3OBaHHWE BOJbI), OIBITOB,
WUTFOCTPUPYIOIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI
(ropenue, peakuuu pa3oKEeHHUs, COEIMHEHHS ), pacro3HaBaHMe
HEOPraHWYECKHX BEIIECTB C ITOMOINBID KAa4YEeCTBEHHBIX PEAKLUHMi Ha HWOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a1a4.

Hemeranibl 4 MX coeIMHEHUSA

OO6mrast xapakTepucThKa TaloreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u PU3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKHE CBOMCTBAa Ha IIpUMEpe XJopa
(B3auMoOJENCTBHE C METAJJIaMH, HEMETaulaMH, IIeao4amu). XJIOPOBOIOPOI.
ConsHast KucaoTa, XUMUYECKUE CBOMCTBA, MTOIy4YEHUE, pUMEHEHHeE. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJAa Ha OpraHU3M 4YelloBeKa. BakHelne XJIopuabsl U HX
HAaXO0KJEHUE B IIPUPOJIE.

O6mass  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTETIEHN OKHcIeHus. CTpoeHue u pu3nyeckue
CBOMCTBAa NPOCTBIX BELIECTB — KHUCIOpPOJAa M  Cepbl. AJUIOTPOIHBIE
Moau(UKAIIMK KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpO,
CTpoeHHe, (u3HUecKhue U XuMudeckue cBorcTBa. OKCUABI Cepbl  Kak
NPEJCTaBUTEN KHUCIOTHBIX OKcuAoB. CepHas Kuciora, (¢GuU3NYEcKue u
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpEACTaBUTENs Kilacca KUCIOT U
cnenuduueckue). XUMUYECKUE PEaKLUH, JISKAIMe B OCHOBE MPOMBIIIIEHHOTO
croco0a TMoMy4YeHus: cepHOM KHUCIOTHL. [lpumenenue cepHoit kuciaotel. Conu
CCPHOII KHCIIOTBI, Ka4eCTBEHHAs Peakuys Ha Cynbgar-noH. HaxoxaeHue cepel
U €€ COCIUMHEHU B MpUPOJE. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl
COECIMHEHUSIMU Cepbl (KUCIOTHBIE JOKIM, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIIECHUS.

OO6mas xapakTepucTuka 3eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEpHbIE CTEIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B



npupoe, puszndeckre u XuMU4IecKkue cBoicTBa. KpyroBopoT a3ora B mpupoe.
AMMHaK, ero puU3nYecKue 1 XMUMUUYECKHE CBOICTBA, MOJIYUYEHHE U PUMEHEHHE.
Conmu aMMoOHHS, MX (PU3MYECKHME M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI AMMOHUS. A30THas KHUCIOTa, €€ MOIydYeHHE,
dusznueckue W XUMHYECKHE CBOWCTBa (0OIIME KaK MpEeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). VMcnonab3oBaHue HUTPATOB U COJiEH aMMOHHUS B
KauyecTBE MHUHEPAIbHBIX yNOOpeHUil. XUMUUECKOE 3arpsA3HEHHE OKpPYXKaroIien
CpeIbl COETUHEHHUSIMU a30Ta (KUCIOTHBIE T0XK]IU, 3arpsi3HEHUE BO3IyXa, MOYUBbI
u BogoémoB). docdop, amnorponHbie Moaudukanuu Gochopa, puzndeckue u
xumudeckue cBoictBa. Oxcunm dochopa (V) u  dochopnas xucmnora,
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, moiyueHue. Mcmonas3oBanue GpocdaToB B
KaueCTBE MHUHEPATbHBIX yI00PECHHIA.

O6mass  xapakrepuctuka 3neMeHToB [VA-rpynmnsl.  OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCJICHHS. YTJIEpOJl, aNIOTPOIHbIC
Moau(UKaIK, paclpoCTpaHeHHe B TpUpPOAE, (U3MUECKUE U XHUMHUYECKHE
cBoiicTBa. AzncopOuusi. KpyroBopot yriepoga B npupoje. OKcuabl yriaepoaa,
uxX (pusmyeckre U XMMHYECKHE CBOMCTBA, JCHCTBHE Ha KUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U NMPUMEHEHHE. DKOJOTUYECKUE MPOOIEMbl, CBI3aHHbBIE C OKCUIOM
yraepoaa (IV), rumore3a rio0anbHOro MOTEIJICHHS] KJIMMaTa, MapHUKOBBIN
abdext. VrompHas kucimora u €€ conM, UX (UMYECKHE U XUMHYECKUE
CBONMCTBA, MOJyYeHHE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUITMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHayanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBaX Kak o
COCIUMHEHMIX yriiepoja (MeTaH, 3TaH, 3TWUJICH, alleTUJICH, 3TaHOJI, TJIMLIEPHH,
yKCycHast kucinota). IlpuponHble HMCTOYHHUKH  YIJIEBOAOPOJOB  (YroJib,
MPUPOJIHBIN Ta3, HEPTh), MPOIYKTHI UX MEepepadboTKu (OEH3UH), UX POJIb B OBITY
U MPOMBINUIEHHOCTH. [loHSATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: >KHUpaX,
Oenkax, yriieBoJax — U UX POJIM B JKM3HU 4esloBeKka. MaTepuanbHOE €IHMHCTBO
OpPraHUYECKUX U HEOPTaHUUECKUX COCIMHEHUA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOIYy4YEHHE U
npumeHenne. CoeauHeHus: KpeMHus B mpupojge. OO0mue mpeactaBieHus o0
okcujie kpeMuus (IV) u kpemaueBoi kucnote. CUIMKATHI, UX UCIIOIb30BAHUE B
OBITY, B IPOMBINICHHOCTH. BakHEHTITIE CTPOUTEIHHBIC MaTePUAIIbl; KEPAMHUKA,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobdieMbr 6€30macHOr0 UCTIOIB30BAHUS
CTPOUTENbHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0O0pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOU
KHCIIOTHI, IPOBE/ICHNE KAYECTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOIOCHHE
MPU3HAKOB UX MPOTEKAHMs, OMBITHI, OTpakarolue GU3NIECKUe U XUMHUECKHE
CBOMCTBA TaJOT€HOB M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHME C oOpa3uamMu XJIOPUIOB (TaJOreHUJIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COEeIUHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpHUaloB), HAOMIOJEHUE TMpolecca OOYIIMBaHUs
caxapa IIOJ JCUCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KMCIJIOTHI, W3Y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEPHOM  KHCIOTHI, MPOBEJACHUE
KaueCTBEHHOW peaknuu Ha Ccyiabhar-uoH W HaAOMIOIeHWE TMpU3HAKa e€
MPOTEKaHUsI, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COETUHEHUN (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEpHUaNoB), oOOpasLaMu
a30THBIX U (POCPOPHBIX yIAOOpEHHI, TOTyYeHUE, COOMpaHKe, paclio3HABaHUE U
M3y4YeHUE CBONCTB aMMHAaKa, MPOBEICHHUE KAYECTBEHHBIX PEAaKIUi Ha HOH



aMmMoHUST W ¢ochaT-MOH U U3YYEHHWE TPHU3HAKOB WX MPOTCKAHUS,
B3aUMOJICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIBIO (BO3MOXKHO
WCIIOJb30BAaHUE BHUJEOMATEPUATIOB), H3YyUYECHHE MOJEIEH KPUCTATUIMYECKUX
peméTok anmMmasza, rpaduTa, GQymuiepeHa, O3HAKOMJICHHE C IPOIECCOM
a7cOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPONCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, pacro3HaBaHHE M H3YYEHHE CBOWCTB
VIJICEKUCIIOTO Ta3a, MPOBEICHHWE KAauyeCTBEHHBIX peakiuii Ha KapOoHAT u
CUJIMKAT-UOHbl U H3y4YEHUE IMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBIILUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaykHeuIe HEMeTauIbl U KX COCIMHEHUS.

MeTausibl 1 X COeIMHEHUS

OOmiasi xapakTepuCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUWH UX MOJIOKEHUS B [leprnoandeckoi CHCTEME XMMHYECKHUX DJIEMEHTOB
. 1. MenneneeBa u crpoeHust aromMoB. CTpoeHrne MeTauioB. Meramuinueckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAS] PEIIETKA. DIEKTPOXUMUYECKUMN psifl
HAaNpsDKEHUM MeTauioB. (DU3WYECKHE U XHUMHUYECKHUE CBOMCTBA METAJUIOB.
O6mme crocoObl MmonaydeHuss MeTamioB. lIoHATHE O KOppO3MM METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl MX OT Koppo3uu. CruiaBbl (CTaib, YYTyH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[llenounsle  meTayibl: mnojoxeHue B llepuwoamueckor  cucreme
xuMu4eckux 31neMeHToB J[. 1. MenaeneeBa, CTpOCHHE X ATOMOB, HAXOXKICHUE
B mpupojae. Pu3nyeckue U XUMUYECKUE CBOMCTBa (Ha IMpuUMeEpe HaTpus M
Kanusi). OKCUAbl M TUAPOKCUIBI HAaTpus W Kaius. [IpuMeHeHue MeTo4YHbIX
METAJUIOB ¥ UX COCIUHEHUN.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHuii W KaJIbLUW: TOJIOXKECHUE B
Ilepuonnueckoit cucreme xumuuyeckux odnaemeHtoB [[. WM. Menneneesa,
CTPOEHHE HMX aTOMOB, HAXOXJEHUE B npupone. Ouszndeckue m XUMHUYECKHUE
CBOMCTBAa MarHus W Kajbliusd. BakHeWilne COeIUHEHUS Kajablius (OKCH],
TUAPOKCU]T, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHCHUS.

AnmoMuHMN: TONIOKeHHE B llepuoaudeckon cHcTEME XMMHUYECKHUX
anemeHtoB JI. M. MenneneeBa, CTpO€HME aToMa, HAXOXKACHUE B IPHUPOJIE.
dusnueckre W XUMUYECKHE CBOWCTBA amtoMuHHSI. AMQOTEpHBIE CBOMCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUS.

JKeneszo: nonoxenne B [leppoanyueckor CUCTEME XUMUYECKUX JJIEMEHTOB
. U. Menneneesa, cTpoeHHe aToMa, HaAXOXAEHUE B npupoae. Pusndeckne u
XUMUYECKUEe CBOMCTBA xene3a. Okcuabl, ruapokcuabl U conu skeneza (II) u
xene3a (III), ux coctas, CBOMCTBA U MOTYUYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METAUIOB M CIUIaBOB, MX (DHU3HMUECKUMHU
CBOWCTBaMHU, HW3yUYECHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA
KaJIbI[Usl U HATpUsSl C BOJAOW (BO3MOXKHO HCIOJIb30BAHHE BUIECOMATEpPUAIIOB),
HCCIIEIOBAHNE CBOMCTB KECTKOW BOJIBI, ITPOLECCA TOPEHUS JKeJle3a B KUCIOPOE
(BO3BMOXKHO HKCIIOJB30BaHUE BHUACOMATEPUATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajablUs, AIIOMUHUS, [ITHKA, JKeJie3a
(II) u xeneza (III), memu (II), HaOmomeHHWE W OMHCAHHWE MPOIECCOB
OKpallMBaHUsl IUIAMEHUM HWOHAMHM HATpus, Kajausg W KalblUs (BO3MOXKHO
UCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUS U TUJIPOKCUJIA LIMHKA, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BayxHeuIe MeTaibl U UX COEQUHEHUSD).

XuMHUA ¥ OKpYKaLIas cpeaa



BemecrBa 1 Marepuanbsl B IMOBCEAHEBHOM XW3HU 4ellOBEKa. be3omacHoe
MCIIOJIb30BAaHME BEUIECTB M XUMHUUYECKUX peakiuii B ObITy. [lepBas momorrs npu
XUMUYECKUX 0KOraxX U OTPABIICHUSIX.

XHUMHUUYECKOE 3arpsI3HEHNE OKpYKaroUlel cpenbl (IIpeaesbHas 10Ty CTUMAas
KOHIleHTpanus BemiectB, nanee — I[IJIK). Ponp xumum B penieHuun
HKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pasloB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJTMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnbwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpPU M3YyYEHUU XUMUU B 9 Kjacce
OCYIIECTBIISIETCS 4YEpEe3 HCIOJB30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHbIX
MOHATUM, TaK W TOHSTUH, SBIAIONUXCS CHUCTEMHBIMU JUISI OTHEJIBbHBIX
MIPEAMETOB €CTECTBEHHO-HAY4YHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpus, aHalIM3, CHUHTE3, Kiaccu(ukamus, MNEepUOIUYHOCTh, HAOIIOECHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHUE, MapHUKOBBIA
s dexT, TEXHOTOTUsI, MAaTEPHAITHI.

®usuka: Marepus, aTroMm, JJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUNA 3apsJ]l, MPOBOIHUKH,
MOJIyIPOBOJIHUKH, JTUAJNIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BelllecTBa, a3,  pacTBOpP, PAaCTBOPUMOCTS,
KpUCTAJUTMUECKasi peméTka, CIUIaBbl, (PU3MYECKHE BEJIMYWHBI, €IUHUIIBI
U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IIIaHETHI, 3BE3/1bl, CONHILIE.

buonorus: ¢orocunres, npixanne, ouocdepa, IKOCUCTEMA, MUHEPATLHBIE
yA00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BELIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE MOPOJBI,
IOJIE3HBIE HCKOITaeMBbIE, TOIUINBO, BOJIHBIE pecypchl.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHMs JOCTUTAIOTCA B XOJA€ OOy4YeHHMs] XMMUU B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM  JESITEIIBHOCTU B  COOTBETCTBUM C  TPaJULMOHHBIMHU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUIAMH M HOPMaMH MOBEACHUS U CIOCOOCTBYIOT
IpoLeccaM CaMOIMO3HaHUs, CAMOPA3BUTHS U COIIMAIN3ALNN 00yYatOIIUXCSl.

JIMYHOCTHBIE  PE3yNbTaThl  OTPAXAalOT TOTOBHOCTH  OOYyYaOIIUXCA
PYKOBOJICTBOBATbCSl CUCTEMON NO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAaUUd U
pacUIMpPEHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpHOTHYEeCKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOILIEHHWS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACJEIHIO, MIOHUMAaHUsA 3HAYECHHUS] XUMUYECKON
HAyKU B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH BIIAJETh IOCTOBEPHOU
uHpopMaliel O TEPEeNOBBIX JOCTHKEHHUSX M OTKPBITHAX MHPOBOH U
OTEYECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTH B HAy4HbIX 3HAHHUAX OO0
YCTPONCTBE MHUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W MPaBUIAX MEXINYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HON, y4eOHOUCCIEN0BATENbCKOW, TBOPUECKONH W JIPYTHX
BUJIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESITEIbHOCTU
IIPU BBINOJIHEHNUU Y4E€OHBIX, TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3/JaHMM  Y4YeOHBIX  TPOEKTOB,  CTPEMJICHUS K
B3aMMOTIOHMMAHWI0 W  B3aUMOIIOMOIM B  Tpollecce dITOH  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE U IOCTYNKH CBOUX
TOBapUIIE C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHUPOBO33PEHYECKHE MPEICTABIEHUS O BEUIECTBE U XUMHUYECKOW pEeaKLuHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLIUE
OCHOBY J1JIsl HOHUMAaHUS CYIIIHOCTH HAYYHON KapTHHBI MUPA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKA C
MPUPOJHOU CPEION, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIPABJIEHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUU
0 XWMHU, HEOOXOIUMBIE i OOBACHEHUS HaOIIOAEMbIX TMPOIECCOB U
SBJICHUH, MO3HABATEIbHON, MH()POPMAIIMOHHOM W UYWUTATENIbCKOW KYJbTYpbI, B
TOM YHUCJIE HABBIKOB CaMOCTOSATEIbHONW paboThl C y4eOHBIMU TEKCTaMH,
CIOPABOYHOM  JINTEPATypoOil, JOCTYIIHBIMM  TEXHUYECKHMMH  CPEACTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUH;

WHTEpPEC K OOYYEHUIO U TO3HAHWIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K CcaMO0Opa30BaHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJdbHEHIIeM;

4)popMuUpOBaAHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKHM Ha 3[0POBBIA 00pa3 >KW3HH, OCO3HAHHE MOCJIEICTBUN U
HENpPUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJCHHUsS] aJIKOrOJisi, HApPKOTHUKOB,



KypeHus), HEOOXOAMMOCTH COONIOJIeHUs MpaBuil  0€30MacHOCTU  MpHU
oOpallleHuu C XUMUYECKIMH BEILIECTBAMU B OBITY U peabHOU KHU3HU;

S)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY HM3YyYeHHIO0 MpodeccHil U TpyAa pa3iIudHOro
pOJia, YBOXKEHHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHMNA MO XUMHHU, OCO3HAHHBIA BHIOOP
WHAVBUAYAIbHON TPAaeKTOPUM TPOJOJDKEHUS 00pa3oBaHHs C  Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEenHOW MPOPECCHOHATLHON MESITEIbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHUN, TOTOBHOCTh aJalTHPOBATHCS B MPOdEeCcCHOHATBLHOU
cpexne;

6)3K0J10rM4YeCcKOro BOCIMTAHUS:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOIIEHHWE K MPUPOAE KAaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHNUE [IEHHOCTH 3J0POBOTO
u Oe3zomacHoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3nYeCKOMYy U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE LIEHHOCTU COOJIIOJICHUS
npaBmil 0€30MacCHOrO TOBEACHHUS NpU paboTe ¢ BEIIECTBAMU, a TaKXkKe B
CUTYALMSIX, YTPOKAIOIIMX 310POBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJy4YaeMble NPU U3yUYEHUU XUMUH, AJIs
peleHns 3ajxad, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM CpEemou, s
MOBBILICHUSI YPOBHS OKOJOTHMYECKOM KyJIbTYphl, OCO3HAHHUSA TJ00aTbHOTO
XapakTepa 5SKOJOTMYECKHX MpoOJeM M MyTel HX pelIeHUs MOCPEACTBOM
METO/I0B XMMUU, IKOJIOTMYECKOr0 MBIIIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAIBHOMN MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB BBLACIAIOT 3HAYMMBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpUs,
MPUHIUI, THUNOTe3a, (aKT, CUCTEMA, MPOIECC, IKCIMEPUMEHT U JIPYToeE.),
KOTOpBIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeaMeTax Hu
MO3BOJIAIOT HAa OCHOBE 3HAHMM U3 OJTUX MNPEAMETOB  (OPMHUPOBATH
MIPEACTABICHUE O LEJIOCTHOM HAay4YHOW KApTUHE MUpa, U YHHBEPCAIbHbBIE
y4ueOHbIe JeHCTBUs (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJIATHUBHBIC),
KOTOpBIe O0ecneurnBaoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIEHOMY
MUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

Ilo3HaBaTeabHBbIC YHUBEPCAIbHbIE YUeOHbIE el CTBUA

ba3oBble Jornyeckue 1efcTBUA:

YMEHUS HCIOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS NPU OCBOEHUU
3HAHWI: PACKPBhIBATh CMbBICI XUMUYECKUX MOHATUH (BBIAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C IPYTUMH HOHITHUSIMU), UCIIOJIb30BATh
MOHSTHS JIJIs1 OOBSICHEHHSI OTACNBbHBIX (DAaKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS
U KpUTEpUH [UIs KJIAcCU(UKAIMU XMUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAYy OOBbEKTaMU
U3Y4YEHUS, CTPOUTH JIOTUYECKHE PACCYKIAEHUS (MHIYKTHBHBIC, JE€IyKTHBHbIE,
10 AaHAJIOTHH ), J€JIATh BBIBOJBI U 3aKIIOYEHUS;

YMEHUE NOPHUMEHATh B MPOLECCE NO3HAHUS NOHATHS (IIPEAMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIU, HCIOJIb3YyEMbIE B
XUMHH, TPeoOpa3oBbIBATh IMIMPOKO MPUMEHSIEMblE B XHMHU MOJEIbHBIC
MPEeICTaBICHUS — XUMUYECKHI 3HaK (CUMBOJI JIEMEHTA), XUMudeckasi opmyia
U ypaBHEHHE XMMHUYECKOW peaklUy — MpH PELIeHUN yueOHO-II03HaBaTeIbHbIX
3a7a4, C y4€TOM 3TUX MOJEJBHBIX MPEJICTABICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE MPU3HAKU HU3Y4YaeMbIX OOBEKTOB —



XUMHUYECKUX BEUIECTB M  XHMHUYECKUX PpEaKUMi, BBIIBIATH  OOIIME
3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3M W IMPOTUBOPEYHUS B
M3YyYaeMbIX MPOLIECCaxX U SBICHUSIX.

ba3oBble ucciaenoBarejabcKue 1eHCTBUA:

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA
MO3HAHMUS, a TAaKXKE€ B KayeCTBE OCHOBBI JUIsi (DOPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHM;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPTaHHU3AIMN U IPOBEICHUIO
YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaO/0[aTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO NMPOTHO3UPOBAThH €T0 pe3yibTar, GOpMyJINPOBaATh 0000IIEHUS
U BBIBOJBI 10 pe3ysibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATD
OTY€T 0 MpoAeNaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aHAIU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALINIO
pa3aMuYHBIX BUAOB M (OPM TMPEACTABICHUS, IMOIyYaeMyl0 M3 pa3HbIX
MCTOYHUKOB (HAay4HO-TIONYJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp KaHUA,
CIpaBOYHbIE TMOcOOus, pecypchl VHTepHeTa), KPUTUYECKH OLEHUBAThH
MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMALIHUIO;

yMEHHE MPUMEHSTh pa3InyHble METOABI U 3allPOCHI MIPHU MOUCKE U OTOOpE
uH(GOpPMallMd U COOTBETCTBYIOMIMX JaHHBIX, HEOOXOAUMBIX ISl BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a1a4 OMPECIEHHOTO TUIIa, TPUOOPETEHUE OIBITA
B 00JIaCTH HCIIOJIBb30BaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
OBJIaJICHHE KYJbTYpOH AaKTHUBHOTO HCIIONb30BAHUS PA3IUYHBIX TMTOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAalbHYI0 (OpPMY MpEACTaBICHUS
uH(pOpMallMl U WUTIOCTPUPOBATH PEIIaeMble 3a/Ja4d HECJIOXHBIMU CXEMaMH,
auarpammamu, IpyrumMu popmamu rpauku 1 X KOMOWHAIUSAMU;

yMEHHE HCIOJNb30BaTh W aHAIM3UPOBATh B TMpolecce Y4YeOHOH W
HCCIIEIOBATENbCKON JeSITEIIbHOCTH uH(pOpMaLUIO 0 BIIMSTHUU
MPOMBIIIJICHHOCTH, CEJIbCKOIO XO3fWCTBA W TPAHCIOPTa HA COCTOSIHHUE
OKpY’Karollen MPUPOIHOU CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcadbHbIe yueOHbIe 1eiiCTBHA:

YMEHHS 33J]aBaTh BOMPOCHI (B XO0J€ auanora u (Wid) AUCKYCCHUH) IO
CYWIECTBY O0OCyXaaeMoil Tembl, (HOpMyIHpPOBaTH CBOU MPEHJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a1a4H;

YMEHHUSI TPEACTABIATH IOJYYCHHbIE Ppe3yJbTaThl IO3HABATENbHOM
AESTeIbHOCTY B YCTHBIX M NHCHBbMEHHBIX TEKCTaX; JeJaTh IMPE3CHTAUIO
pE3yJbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO0 S3KCIepUMEHTa (J1abopaTOpHOIro
OTbITa, J1a00paTOPHOI pabOTHI MO MCCIEIOBAHUIO CBOICTB BEIIECTB, YYEOHOTO
IIPOEKTA);

yMEHHUSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOI
MO3HABATEJILHOM M  MCCIIEJOBATEIbCKON  JEATEIbHOCTH TPU  PEHICHUU
BO3HUKAIOIIKUX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUSA
no3unuii  (0OCyXaeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBUIA, ONpeelieHne KPUTEPUEB IO OLEHKE
KauyeCcTBa BBIIMOJIHEHHOM pabOThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIe NeliCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEACIATh LEIH ACSITeNbHOCTH, MIJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTb, BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE CIIOCOOBI peIIeHNs Y4eOHbIX
U TIO03HABATEJIBHBIX 3a/1ay, CAMOCTOSITEIbHO COCTAaBJISITh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEHMCTBUM IPU BBIIOJIHEHUU 33aJaHUM C YYETOM



MOJIyYeHHUsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BEIIECTBAX U PEAKIHIX,
OLICHUBATh COOTBETCTBUE IIOJIyYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM LIEJIA, YMECHHE
WCIIOJB30BaTh W AHAIM3UPOBATH KOHTEKCTBI, IIpEJylaracMple B yCJIOBHUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO 005S3aTEIHHOrO

COJIep’KaHusl, YCTaHOBJICHHOTO HaHHOW (enepanbHOil paboueil mporpammoit,
BBIJICIISIIOT: OCBOCHHBIE O0YYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NehCcTBUN, crenuduueckue Mg NPeaMETHOW o01acTh  «XHUMHS», BHUJIBI
NEATEIIbHOCTH 110 MOJIYYEHUIO HOBOI'O 3HAHHWs, €ro HHTEPHPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYAIHIX.

K konmy oOyuenuss B 8 kjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

e PACKpPBIBATh CMBICI OCHOBHBIX XMMHUUYECKHUX IMOHATUHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(oIHOpPOAHAS ¥ HEOAHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHAS ATOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas JOJIsI XUMHYECKOTO DJJEMEHTa B COCIMHEHUHU,
MOJIApDHBIA ~ 00BEM,  OKCHJ,  KHUCJIOTa,  OCHOBaHHE,  COJb,
ANEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHUCIICHMS, XUMHUYECKash PeaKkuus,
KJIacCU(pUKaLUs PeaKkIiil: peakliui COeTMHEHUS, PeaKIIUU Pa3I0KEeHUs,
peakiuy 3aMelIeHMs, peakuud OOMeHa, 5K30- U DHIO0TEPMHUYECKHE
peakimu, TerioBor AG(MEKT peakiuu, IaIpo aToMa, FIEKTPOHHBIN CIION
aTomMa, aToMHas oOpOWTanb, paguyCc aToMa, XHUMHYECKas CBS3b,
MOJIIPHAS. W HENOJISIpHAs KOBAJICHTHAs CBsI3b, WOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOpP, MaccoBas J0Ji1 BeUlecTBa (IIPOLICHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX IOHATHM H
MPUMEHATH T MOHITUA NPU OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

e HCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJHMKY JMJII COCTaBICHHS (Hopmyi
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e OMpENENATb BAJICHTHOCTb AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIUHEHUSX, CTENEHb OKHUCJICHHUA DBJEMEHTOB B  OMHApHBIX
COCAMHEHNAX, NPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COoeIUHEHU mo (opmyrnam, BUA XUMHUYECKOW CBsI3U (KOBaJCHTHAs U
WOHHAs1) B HEOPraHUYECKUX COECUHEHUSAX;

e packpsiBaTh cMbich [lepmogmueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh IIOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX IJIEMEHTOB OT UX NOJIOKEHHUs B Ilepnonnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONHCHIBATh U XapaKTepu30BaTh TabmuuHyto Qopmy llepmonnueckoii
CUCTEMBl XMMHUYECKHMX JJIEMEHTOB: pa3iaudaTh IIOHATHSA «IJIaBHAS
noarpynna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y», mansie
U OOJIBIINE MEPUOJIbI, COOTHOCUTh 0003HAUECHHUS, KOTOPbIE UMEIOTCS B
tabnuie «llepuoamueckass cuctema XuUMHUYecKux 3nementoB [ .
MenpneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHMS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOliee Yucio
AJIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);



K

KJIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YHCIY M COCTABY yUaCTBYIOIINUX B
peaKiuy BEIIECTB, N0 TEIIIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX  KJIAcCOB,  MOJTBEpXKJIas  ONHCaHHE  MpUMepamu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECCKUX PEAKIIHIA;
NPOrHO3MPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYI0 MOJICKYJISIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »3JeMeHTa 1o (opmyiie
COEIMHEHHS, MAacCOBYIO JIOJNIIO BEUIECTBA B pacTBOpPE, IPOBOAMTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOMN peakiuu;

MPUMEHSATH OCHOBHBIC OTIEPAIMH MBICIUTEIILHON JCSITEIBbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHE, O000O0IIeHUEe, CHCTeMaTH3alUIo,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3CH — IS
W3YUYEHUsS CBOMCTB BEIIECTB UM XUMHUYECKHUX PEaKIMi, €CTECTBEHHO-
Hay4yHble  METOJbl  MO3HAHUS —  HAONMIOJEHWEe, HU3MEpEHHeE,
MOJIETUPOBAHUE, SKCIEPUMEHT (pPeanbHbI U MBICIICHHBIN);

ClIeoBaTh MpaBUjiaM  TIOJIb30BAHUS XMUMHUYECKOW TMOCYyAOH U
nabopaTOpHBEIM 000pY/IOBaHWEM, a TaKXKe MpaBuiIaM OOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJIYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOPOJa), NMPUTOTOBICHUIO
pacTBOPOB C  OIPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEII[ECTBA, IUIAHUPOBATh W MPOBOJAUTh XUMHUYECKUE HIKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IIEJIOYEd M KUCIOT C TOMOIIBIO
WHJUKATOPOB (JTaKkMycC, heHON(PTaNICHH, METUIIOPAHXK U IPYTHE).

KOHI[y oOydeHus B 9 kJiacce MpeIMETHBIE pe3yNbTaThl HA 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00y 9AOLIMXCS YMCHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHA: XHUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, CTEIEHb
OKHUCJIEHHUS, XUMHUYECKas peakuus, XHUMHYECKas CBs3b, TEIJIOBOU
3 ¢deKT peakuuud, MOJb, MOJSPHBIM O00BEM, PacTBOp, SIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIIUTUYECKAS] TUCCOUMALNS, PEAKIIMM MOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH,
OKHUCJIMTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
alIoTponus, amMQpoTEepHOCTh, XUMHUYECKas CBA3b (KOBaJECHTHas,
WOHHAs, MeETaJUIMYecKas), KpPUCTAUINYECKAsl PEIIETKa, KOPPO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEeaKkuu, MNpeaeiabHO
nonycrumas konueHtpauus [1/1K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX IOHATUH H
MIPUMEHSATH 3TU MOHSTHS NPU ONMCAHUU BEUIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBieHUA (GOpMyIl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONpENENsITh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKHUX
AJIEMEHTOB B COEIMHEHMSIX PA3IHMYHOIO COCTaBa, NPUHAIECKHOCTb
BELIECTB K OMNpEAENEHHOMY KIJIAcCy COEIWHEHHI mo (opmMyiam, BHUJ
XUMUYECKON CBsi3M (KOBAJICHTHAsl, HWOHHAs, METaJuIM4ecKas) B



HEOPTaHMYECKUX COEAMHEHUSX, 3apsA] HOHA M0 XUMHUYECKOH (popmyre,
XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHWUYECKHX COEIMHEHMIA,
THUII KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BEIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro NOHMMAaHHUE: ONUCHIBATh U XapaKTEpU30BATh
TabnnyHyto Gopmy Ilepronnyeckoit cHCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3ianyaTh MOHATHS «rjaBHas noarpynna (A-rpymmna)» U «modoodHas
noarpynna (b-rpynma)», Manble u OOJbIlIME MHEPUOABI, COOTHOCHUTH
0003HaueHUsA, KOTOpPhIE HWMEIOTCS B TMEPUOJUYECKON Tabmuie, ¢
YHUCIOBBIMA  XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsia sijpa, oOliee YHCIO 3JIEKTPOHOB W
pacrpesieieHie HMX MO0 JJIEKTPOHHBIM CJOSIM), OOBACHATH oOIIUe
3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB 3JIEMEHTOB M UX COCMHEHUN B
npenesax MajblX MEPUOJIOB U TJIABHBIX MOATPYII C YUYETOM CTPOCHHUS
UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHThI,  HEOPraHMYeCKHe
BEILECTBA, XUMUYECKHE PEAKIMU (IO YHCIIy U COCTaBY yYaCTBYIOIIHX B
peaKkiuy BEIIECTB, O TEIIoBOMY 3¢ (}eKTy, M0 U3MEHEHUIO CTereHel
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIKE U crienu(UIecKne XUMMHUECKHUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, NOATBEPXKIAasi OIKCAHUE
IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XMMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHUS DSJIEKTPOJUTHYECKOW JHCCOLUMALMUA KHCIIOT,
LIEJI0YEed U COJIEW, IIOJHBIE M COKpAUIEHHBIE YPAaBHEHUS DPEaKIUN
MOHHOTO  OOMEHa, ypaBHEHHUA  PEaKIHil,  MOATBEPKIAIOIINX
CYILIECTBOBAHNE T'€HETUYECKON CBSI3W MEXIY BEIIECTBAMHU PA3JIHYHBIX
KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUN
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuil;
IIPOTHO3MPOBATh CBOICTBA BEILECTB B 3aBUCHMOCTU OT MX CTPOCHHS,
BO3MOKHOCTH NPOTEKAHUSI XUMUYECKHUX NPEBPALICHUNA B Pa3IUUHBIX
YCIOBHUSIX;

BBIYMCIIATH OTHOCUTEIBHYI0 MOJIEKYJIIPHYIO M MOJISIPHYKO MacChl
BELIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO »3JeMEeHTa 1o (opmyiie
COCIMHEHHMsI, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOJUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKOW PEaKLNN;

coOMOIaTh  TMpaBWJIa  TOJIB30BAHUS  XMMHYECKOM  TOCYJOM U
7abopaTOpHBEIM 00OPYNIOBAaHMEM, a TakKe TpaBWiIa OOpaIICHHS C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX ONBITOB IO MOJIYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO ra3a);

MPOBOJIUTh  PEAKUWW, NOATBEPKIAIOIIME KAYECTBEHHBIA COCTaB
pa3IMYHBIX BELIECTB: PACHO3HABATH ONBITHBIM MYyTEM XJIOPHI-,
Opomuna-, wuoauA-, Kapbonar-, Qocdar-, cuaukar-, cyiabdart-,
THJIPOKCHU/I-MOHBI, KATUOHBI aMMOHHS M HOHBI M3yUYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;
IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JAESITENbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHHE, O000O0IIEHUE, CHCTEeMaTH3alUIo,
BBISIBJICHE NTPUYMHHO-CJIEICTBEHHBIX CBA3E€M — ISl U3yUYEHUs CBOWCTB
BEIIECTB M XWMHYECKHX PEAKUUH, €CTECTBEHHO-HAy4YHbIE METO]IbI



MO3HAaHUS — HAOIIOICHNEe, U3MEPECHHUE, MOJICIMPOBAHUE, IKCIICPUMEHT
(peasibHbI u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHOBaAHUE KoanuecTBO 4acoB
Ne DJIeKTPOHHBIE (M (POBbIE)
Pa3ieJioB U TeEM KonTtpoabHubie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE pecypcChl
NPOrpamMMbl padoThI padoTbI
Pa3nes 1.1lepeoHayanbHble XMMHYECKHE IIOHATHS
XuMHUsI — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuorexa [JOK
' U IPAaKTUYECKOU https://m.edsoo.ru/7f41837¢c
JESITEIbHOCTH YEJIOBEKA
12 BelecTBa u xuMHieckue 15 1 bubmuorexa [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Nroro no pazgeny 20

Pa3nes 2.BakHeiilmme npeacTaBuTe/ Il Heopra

HHUYCCKHUX BCIIECTB

)1 Boznyx. Kucnopon. 6 1 bubnuoreka [JOK
' IMoustue 06 okcumax https://m.edsoo.ru/7f41837¢
5 Bonopon.Ilonstue o g 1 bubanorexka HOK
' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PacTBopbl. 5 i i Bbu6nuoreka [JOK
' [ToHsiTHE 00 OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI Eub OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka L

COCTUHEHUN

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
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Hroro no pazgeny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuoagnueckasi cucrema xumnieckux 3jeMmeHToB . U. Menaesneesa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
3.1 XHUMHYECKHUX IJIEMEHTOB 7
. . Menneneena.
CrpoeHune aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYeCcKast CBA3b.

39 OKuCIUTEIBHO- g 1 bubmuorexa [JOK
BOCCTAaHOBUTEJIBHBIC https://m.edsoo.ru/7f41837¢
peakiuumn

Hroro mio pasaery 15 Eggg;gj;;ggifmwk
PesepBHOE Bpems 3 bubmuorexa [JOK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 6
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9 KUIIACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeM
NPOrpaMMbI

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckune
padoThI

JuieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PecypChl

Pa3nen 1.BemecTBo U XUMHYeCKHE PeaKIIUU

[ToBTOpEHME U

L1 yIIIyOJICHUE 3HAaHUN 5 i bubanorexa [HOK
' OCHOBHBIX Pa3AeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKIUN
DIIEKTPOIUTHYECKAS
13 IIUCCOLIHALINA. g i 1 bu6mmoreka [IOK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Nroro no pazgeny 17

Pa3znea 2.HemeTaJJIBI M HX COeTMHEHUS

OOm1ast xapaKTepUCTHKA

bu6mmoreka [IOK
2.1 XUMHUYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
OO01mas xapakTEpUCTHKA
P P bu6mmoreka [IOK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnsl. Cepa u e€

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



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

OO6m1ast xapakTepucTHUKa

)3 XUMHUYECKUX IJIEMEHTOB 7 bubmuorexa [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX coeqMHEHUS
OO6m1ast xapakTepucTUKa
XUMHUYECKUX IJIEMEHTOB BuG 10K
nonMoTeka
2.4 IVA- . Yruepo
rp}:HHH rIepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHEHUS
Hroro no pazneny 25
Pa3zgen 3.MeTa/lJIbI M UX COeUHEHUS
31 OO6mme cBoiicTBa 4 bubmuorexa [JOK
' METAJJIOB https://m.edsoo.ru/7f41a636
39 Baxwueiimme MeTamibl 1 16 bubmuorexa [JOK
' HUX COCIUHEHHUS https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20

Pa3nesa 4. XuMus 1 OKpykammas cpeaa

41 Bemecrtsa u maTepuaisl B 3 bubanorexa [HOK
' JKU3HHU YET0BEKA https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
b K
PesepBHOE Bpemst 3 nommorexa 110

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



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

8 KVIACC
Ne i/ Tema ypoka DJIeKTPOHHLIE U(POBLIE 00pa30oBaTeJLHLIE PecypChl
yp KoanuyecTBo yacoB P bp P pecyp
KonTposabHubie IIpakTnyeckue
Bcero
padoThbI padoThbI

ITpenmer xumun. Pois xumuu B
1 el 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d210c
JKU3HU 4esIoBeKa. Tera U BelmecTsa

[TonsTHE O METO1aX TIO3HAHUS B
2 M A 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d227e

[IpaxTuueckas padora Ne 1 «IIpaBuia

6 6 )
3 PADOTEI B JTGOOPATOPHH 1 IPHEMET 1 1 bubmunoteka LIOK https://m.edsoo.ru/ff0d23dec
oOparieHus ¢ 1abopaTOPHBIM

000pyTI0BaHUEM

Yuctrie BemecTBa 1 cMecH. CiocoOs!
4 o N 1 bubmunoteka LIOK https://m.edsoo.ru/ff0d26¢ca
pazaeneHus cMecei

[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 1 bu6muotexa L{OK https://m.edsoo.ru/ff0d28c8

OUYMCTKH MTOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIbI 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE AJIEMEHTBI. 3HAKU
7 1 but6mmoreka IIOK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

[IpocTeie 1 cnoxHbIE BELIECTBA 1 bubmuoteka L{OK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmuoteka L{OK https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaineHTHOCTb

bubmoreka ITOK https://m.edsoo.ru/ff0d2eae

0
aTOMOB XMMHUUYECKUX DJIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca.
bubmuoreka I{OK https://m.edsoo.ru/ff0d323¢
1 OTtHocuTenbHas MOJIEKYJIIpHas Macca
1 MaccoBast 10151 XUMHYECKOTO
A bubnmoreka ITOK https://m.edsoo.ru/ff0d350¢
2 JJIEMEHTA B COSTUHEHUN
1 KommuecTBo BemecTBa. MoIb.
o but6mmoreka [IOK https://m.edsoo.ru/ff0d5230
3 Momnsipnasg macca
1 duznueckre 1 XUMUYECKHUE SIBICHHUS.
but6mmoreka [IOK https://m.edsoo.ru/ff0d37fa
4 XuMu4ecKas peakius
1 IIpu3HaKy U yCIIOBUSA IPOTEKAHUS
p Y . p bubmunoteka LIOK https://m.edsoo.ru/ff0d3al6
5 XAMHUYECKHUX pEeaKun
1 3aKOH COXpaHEHMS MacChl BEIIECTB.
P H bubmoreka ITOK https://m.edsoo.ru/ff0d3b88
6 XHUMHUYECKUE YPABHEHUS
1 BrruncieHus Koau4ecTBa, MacChl
. BEILIECTBA 10 YPABHEHUSIM bubnuoteka [{OK https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaK Ul
1 Knaccudukanmst Xumuaeckux
2 peakiuii (CoeuHeHNs, Pa3IoKeHHUs, bubnuoteka [{OK https://m.edsoo.ru/ff0d334
3aMEIICHUS, OOMEHa)
| M. B. JIoMOHOCOB — y4€HBIN-
9 sHukiIonequcT. O000IIEeHne 1 but6mmoreka [IOK https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHU!
2 KoutponrHas padora Nel o Teme
P P but6mmoreka IIOK https://m.edsoo.ru/ff0d4290
0 «BelecTBa 1 XUMHYECKHUE PEAKITUI



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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Bo3agyx — cmech razos. Cocras

2
] Bo3ayxa. Kucinopong — anemeHT u bu6muoteka L{OK https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
) Dur3nyecKue 1 XUMUYECKHUE CBOMCTBA
) KHCII0po/ia (peakliuyi OKUCIIEHHUS, bubmuoteka L{OK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
) Crioco0bI mosrydeHus KUCIopoa B
3 71a00paTOPUX U IPOMBIIIIEHHOCTH. bu6muoteka LIOK https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPexT XuMUIECKOi
2 eaK , TIO €0
PCAKIIH, TOHATH bub6munoteka LIOK https://m.edsoo.ru/ff0d4790
4 TEPMOXHUMHYECKOM YpaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEAKITUIX
) TormBo (HedTh, yrojib U METaH).
5 3arpsi3HeHUE BO3/AyXa, CIIOCOOBI €T0 bubnmoreka [{OK https://m.edsoo.ru/ff0d4c4a
IPEOTBPALICHUS
) [TpakTrueckas padota Ne 3 o Teme
6 «Ilomyuenue u cobnpanue bu6muoteka L{OK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/a, U3yYCHHUE €r0 CBOMCTB»
2 Bonopon — aneme 0CTOE
AOPOA = SIICMEHT H HIpOCT Bu6mmorexa LIOK hitps://m.edsoo.ru/ff0d4ddo
7 BelecTBo. Haxoxxnenue B npupoje
2 ®dusnueckue €CKHe CBOWCTBA
VISHHCCKHC T XUMITTCECKH Bu6miorexa [IOK https://m.edsoo.ru/ff0d4ddo
8 Bojiopoa. [I[pumenenue Bogopoaa
2
9 IlonsATne 0 KMCIOTAaX U COIIAX bu6munoteka LIOK https://m.edsoo.ru/ff0d50d2
3 Crioco0bI ostyueHust BOA0poia B bu6muoteka L{OK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

0 naboparopuun
3 [Tpaktrueckas padota Ne 4 o Teme
) «[Tonyuyenne u cobupanue BOAOPO/A, bubnmoreka [{OK https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE Er0 CBOMCTB)»
3 Monsipabiit 00BEM ra3oB. 3aKOH
P but6mmoreka [IOK https://m.edsoo.ru/ff0d542¢
2 ABoranpo
3 Boruncnenus o6bpEMa, KonuecTBa
3 BEILIECTBA r'a3a MO €ro U3BECTHOMY bubnuoteka [{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenus 005EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMM HA OCHOBE bubnuoteka [{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOILIEHUH ra30B
3 Dur3nyecKue 1 XMMUYECKHUE CBOMCTBA
bubmoreka ITOK https://m.edsoo.ru/ff0d587a
5 BOJIBI
3 CocraB ocHoBanwuii. [TonsTue 06
bubmuoreka [{OK https://m.edsoo.ru/ff0d59e2
6 MHAMKATOpax
Bona xak pactBopuTENb.
3 HacebimieHHbie 1 HEHACHIIIICHHBIE
= H bubmuoreka I{OK https://m.edsoo.ru/ff0d5b40
7 pactBopbl. MaccoBas 10J1s1 BELECTBa
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
3 «IIpuroroBnenue pacTBOpPOB ¢
p . . P vp . bu6munoteka LIOK https://m.edsoo.ru/ff0d5eba
8 onpeeEHHON MacCOBOM JT0Iei
pacTBOPEHHOTO BELIECTBA»
3 KonTponpHas padora Ne2 o teme
P P bubmmoreka ITOK https://m.edsoo.ru/ff0d6342
9 «Kucnopoz. Bonopon. Bona»



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

4 Oxcuapl: cOCTaB, KnaccH(puKaIus,
A (uca bubmuoreka ITOK https://m.edsoo.ru/ff0d664e
0 HOMEHKJIaTypa
4 [Tony4yenue 1 XuMHYECKHUE CBOMCTBA
1 KUCIIOTHBIX, OCHOBHBIX U Bbubmunoteka LIOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoOBaHUS: COCTaB, KiIacCU(PpUKAIHS,
Puca butmmoreka ITOK https://m.edsoo.ru/ff0d67ca
2 HOMEHKJIaTypa
4 [TonydyeHne u XuMHYECKHE CBOMCTBA
y . but6mmoreka IIOK https://m.edsoo.ru/ff0d67ca
3 OCHOBAaHUU
4 Kucnotsr: cocraB, kiaccudukanms,
but6mmoreka [IOK https://m.edsoo.ru/ff0dfee2
4 HOMEHKJIaTypa
4 IlonyyeHue u XUMHUYECKHE CBOMCTBA
Y bubmoreka ITOK https://m.edsoo.ru/ff0dfee2
5 KHUCJIOT
4 Counu (cpenHue): HOMEHKIIATYPA,
6 CIIOCOOBI TIOMYUYEHUS, XHMUIECKHE bu6munoteka LIOK https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas padota Ne 6. Pemenue
4 AKCIICPUMEHTAJIbHBIX 3a7a4 110 TEME
p s bubmuoreka [TOK https://m.edsoo.ru/00ad9b7¢
7 «OCHOBHBIE KJIACChl HEOPTraHMYECKUX
COCIMHEHUI»
4 I'eHeTnyeckas CBSI3b MEXKIy KilacCaMH
Y . bu6munoteka LIOK https://m.edsoo.ru/00ad9a50
8 HEOPTraHUYECKUX COCTUHEHHI
4 O00011eHNEe U CUCTEMATU3ALMS
B but6mmoreka IIOK https://m.edsoo.ru/00ad9cb2
9 3HaAHUU
5 Kontponbnas padota Ne3 no teme
| P P bubanoreka LIOK https://m.edsoo.ru/00ad9ela
0 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coequueHui"

[TepBble MOMBITKU KJIacCUPUKAITUN

5
) XAMHUYECKHX 3JIeMeHTOB. [ToHsITHE O bubmoreka ITOK https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
[lepuonuueckuii 3aKOH U
5 ITepnomnueckasa cucreMa
p bubmoreka I{OK https://m.edsoo.ru/00ada52¢
2 XAMUYECKUX 3JieMeHTOB J[. 1.
MeHnpaeneeBa
5
3 [Tepuoapl, rpynibl, HOATPYIIIBI bubnuoteka I{OK https://m.edsoo.ru/00ada52¢
5 Ctpoenue aroMoB. CocTaB aTOMHBIX
but6mmoreka [IOK https://m.edsoo.ru/00ada342
4 sanep. N3oTomsl
5 CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
5 aToMOB 3J1eMeHTOB [leproanueckoit but6mmoreka LIOK https://m.edsoo.ru/00ada6be
cuctemsl /. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
5 3JIEMEHTA MO €T0 MOJIOKEHUIO B
N but6mmoreka [IOK https://m.edsoo.ru/00ada824
6 ITepuoanueckoii cucreme /1. U.
Meunneneena
3nauenue [lepuoauyeckoro 3akoHa
5 JUIS pa3BUTHS HAYKH M IPaKTUKU. [].
p Y . pv A but6mmoreka IIOK https://m.edsoo.ru/00ada96e
7 N. MenpeneeB — y4€HbIi, IeIaror 1
rpakaHuH
5 DIEKTPOOTPULIATETLHOCTH aTOMOB
g XUMHYECKHUX 3JICMEHTOB/ bubmunoteka LIOK https://m.edsoo.ru/00adaab8

Bcepoccuiickas mpoBepouHasi pabota



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

5
9 HMonHas xumMudeckas CBI3b 1 bubmunoteka LIOK https://m.edsoo.ru/00adac34
6 K
OBATICHTHAA TOJApHA XHMIeCka 1 bubmunoteka LIOK https://m.edsoo.ru/00adaab8
0 CBS3b
6 K
OBICHTHA HenoApHas 1 but6mmoreka LIOK https://m.edsoo.ru/00adaab9
1 XUMHUYECKas CBA3b
6
) CreneHp OKUCICHUS 1 but6mmoreka [{OK https://m.edsoo.ru/00adae28
6 OKHCIUTENbHO-BOCCTAHOBUTE e
HCHTEILHO-BOCCTAHOBITCIBHN 1 bu6munoteka LIOK https://m.eds0o0.ru/00adb076
3 peakuuu
6
4 OKHCIUTEIIN U BOCCTAHOBUTCIIH 1 bu6munoteka LIOK https://m.eds0o0.ru/00adb076
6 Kontposbnas padota Ne4 o Teme
5 «Ctpoenue aroma. XUMHUYECKas 1 bubmuoteka L{OK https://m.edsoo.ru/00adb486
CBSI3bY
6 Pese i ypok. O6o0meHue
PBHEI YpOK 1H e 1 but6mmoreka IIOK https://m.edsoo.ru/00adb33c
6 cUCcTeMaTH3alus 3HaHU!
6 Pese i ypok. O06o0meHue
PBHEI YpOK 1H e 1 but6mmoreka IIOK https://m.edsoo.ru/00ad9cb2
7 cUCTeMaTH3alus 3HaHU!
6 P i . 0600
C3CPBHBI YPOK © ?leHHe 1 1 bubmunoteka LIOK https://m.edsoo.ru/ff0d61¢6
8 cUCcTeMaTH3alus 3HaHU!
OBILIEE KOJIMYECTBO HACOB I10 68 6

[NPOT'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne i/m Tema ypoka

KoandyecTBO 4acoB

DJIeKTPOHHbIe U (POoBbIC 00pa3oBaTelbHbIE PeCypChl

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTH4eckue
padoThbI

[lepuoauueckuii 3aK0OH.
Ilepuoanueckas cucrema
XUMHYECKHX 3JIeMeHTOoB []. 1.
Meunneneena

but6mmoreka [IOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
XUMHUYECKHX JIEMEHTOB
TIEPBBIX TPEX MIEPUOIOB

bu6mmoreka IIOK https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

but6mmoreka [IOK https://m.edsoo.ru/00adb7e2

Buasl xumMuueckoil CBA3HU U
THUMBI KPUCTATUTMYECKHUX
pemETOK

but6mmoreka IIOK https://m.edsoo.ru/00adbac6

KonTtponpsHas padora Nel mo
teme «IloBTOpeHue u
yriyOJIeHHe 3HAaHUHN
OCHOBHBIX Pa3JiesioB Kypca 8
KJ1acca»

Knaccudukanmst Xumuaeckux

but6mmoreka IIOK https://m.edsoo.ru/00adbeb0



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

peakLui o pa3InyHbIM
IIPU3HAKaM

ITonsatue o ckopoctu
XUMHUYECKOU PEaKLUH.
IIoHsTHE O TOMOT€HHBIX B
reTePOTreHHBIX PEAKLUIX

bubmuoreka [{OK https://m.edsoo.ru/00adbe9a

IToHsATHE O XUMHUUECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOLLIME HA CKOPOCTh
XUMHUYECKOW PEaKLUU U
MTOJIOKEHHE XMMHYECKOTO
paBHOBECHS

bubmmoreka IIOK https://m.edsoo.ru/00adc28c¢

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

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

10

Teopus 2IEKTPONIUTUIECKOU
nuccoranuu. CUIbHbIE U
cJ1a0bIe AIEKTPOITUTHI

bubmuoreka [{OK https://m.edsoo.ru/00adcd68

11

HoHHbIE ypaBHEHUS peakui

bu6munoteka LIOK https://m.edsoo.ru/00add448

12

XuMudecKre CBOMCTBA KMCIIOT
1 OCHOBAaHHUH B CBETE
MpeACTaBICHUHN 00
AEKTPOJIUTUYECKON
JIHCCOIHAIAN

but6mmoreka [IOK https://m.edsoo.ru/00add5d8

13

XHUMHYECKHE CBOMCTBA COJIEH
B CBETE MpEACTaBICHUHN 00
AIEKTPOJIUTUYECKON

but6mmoreka [IOK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

JUcconranu

14

[TonsiTne o runponuse conen

but6mmoreka [IOK https://m.edsoo.ru/00add9d4

15

0O0001eHue 1
cUCTeMaTH3alus 3HaHU!

bu6mmoreka [IOK https://m.edsoo.ru/00addd12

16

[IpaxkTuueckas padora Ne 1.
«Pemenne
9KCIIEPUMEHTAIBHBIX 3a7atW»

but6mmoreka LIOK https://m.edsoo.ru/00addbfa

17

KonTtponpsHas padora Ne2 mo
TeMe «DIEKTPOIUTHIECKAS]
aucconyanus. XuMu4eckue
peaKIy B pacTBOpax»

bubmmoreka ITOK https://m.edsoo.ru/00addec0

18

OOmrast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKUE
CBOICTBa Ha NMPUMEPE XJI0pa

bubmoreka ITOK https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. CossiHast
KHCII0Ta, XUMUUYECKUE
CBOMCTBA, MIOJIy4YECHHUE,
IIPUMEHEHHE

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

20

[IpaxTuueckas padora Ne 2 o
teMe «llosydenue conssHOU
KHCJIOTBI, U3yUYeHUe e&
CBOMCTB»

bubmunoteka LIOK https://m.edsoo.ru/00ade348

21

Boluncnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUU, ECIIU
OJIMH U3 PEareHTOB JIaH B
N30BITKE

bub6munoteka LIOK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OOm1ast xapaKTepUCTHKA
251eMeHTOB VIA-rpynmbl

bubmunoteka LIOK https://m.edsoo.ru/00ade64a

23

ANnoTpornHsie MOAU(PHUKAIUN
cepsl. Haxoxnenue cepsl u €€
COEIMHEHUH B IIPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI

bubmunoteka LIOK https://m.edsoo.ru/00ade64a

24

CepoBoaopoji, CTpOEHHUE,
¢du3nueckre 1 XUMHUECKHUE
CBOMCTBA

bubmunoteka LIOK https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHas
KHCIIO0Ta, (PU3NYECKUEe U
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

bubmunoteka LIOK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIIUU,
JeXalline B OCHOBE
IPOMBIIIJICHHOTO cItoco0a
MOJIyYEHUS! CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIoIIeil cpeasbl
COEIMHEHUSIMU CEPBI

bubnuoreka I{OK https://m.edsoo.ru/00adec8a

27

Brluncienue MaccoBOr 10U
BBIXO/Ia MPOJIYKTa PEAKIINHI

bubnuoreka I{OK https://m.edsoo.ru/00adec8a

28

OOm1ast xapaKTepUCTHKA
a51eMeHTOB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPOJE,
(bu3nyecKkrue 1 XUMHUYECKHUE

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA

29

AmMMuak, ero pusnyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE

bubmoreka ITOK https://m.edsoo.ru/00adf004

30

[TpakTruueckas padora Ne 3 mo
teMe «llonyyenne ammuaka,
M3y4YEHHUE Er0 CBOMCTB)»

but6mmoreka [IOK https://m.edsoo.ru/00adf180

31

A3oTHas KHCI0TAa, €&
bu3HYecKre U XUMHUIECKUE
CBOICTBA

but6mmoreka [IOK https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPAIBHBIX yI00PCHUM.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXarOIIEeH Cpeabl
COCIMHEHUSIMU a30Ta

but6mmoreka IIOK https://m.edsoo.ru/00adf518

33

®dochop. Oxcua pochopa (V)
u docdopHas KucCioTa,
¢du3nueckre 1 XUMHUECKHUE
CBOMCTBA, IIOJIyYCHHUE

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

34

Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPATbHBIX
ya00peHuid. 3arps3HeHue
IpUPOIHON cpeapl hocharamu

bubmmoreka ITOK https://m.edsoo.ru/00adfc20

35

VYraepoa, pacipocTpaHeHHUE B
npupoze, puzndeckue u

butmmoreka ITOK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMHUYECKUE CBOUCTBA

36

Okcunpl yriaeponaa, ux
¢du3nueckre 1 XUMHUECKHUE
CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBSA3aHHBIE C
okcusom yriaepoza (IV)

bubnuoreka I{OK https://m.edsoo.ru/00adfebe

37

VYroanHasg KUCIoTa U €€ COoJIn

bubmoreka ITOK https://m.edsoo.ru/00ae006¢

38

[TpakTuueckas padota Ne 4 mo
teme "Tlonyyenue
YTJIEKUCIIOrO rasa.
KauectBenHnas peakuust Ha
KapOoHaT-HOoH"

but6mmoreka [IOK https://m.edsoo.ru/00ae027¢

39

[lepBoHavanbHbIe MOHATHS 00
OpraHUYECKHUX BEIECTBAX KaK
0 COEIMHEHUSIX yTiiepo/ia

bubmoreka ITOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coeauHeHust

but6mmoreka [IOK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padora Ne 5.
Pemrenne
AKCTIEPUMEHTAIBHBIX 337124 110
TeMe «BaxkHelmmue
HEMETAJIBI K X COCAUHEHUS

but6mmoreka LIOK https://m.edsoo.ru/00ae0bf2

42

Kontponbnas pabora Ne3 mo
Teme «Baxueiime
HEMETAJUIbl M X COCTUHEHUS

bu6mmoreka [IOK https://m.edsoo.ru/00ae0e18

43

OO1m1ast xapakTepUCTHKA
XUMHYECKUX JIEMEHTOB —

but6mmoreka [IOK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaaiaoB. Merammnueckas
CBSI3b M METaJNINYeCKas
KPUCTAILUINYECKAS PEIIETKA.
dusnyeckre CBOMCTBA
METaJJIOB

44

XUMHUYECKUE CBOWCTBA
METaJIOB.
DIIEKTPOXUMHUYECKUH P
HanpsHKEHUH METAILIIOB

but6mmoreka [IOK https://m.edsoo.ru/00ael 156

45

O61u1me crnocoObl MoTyueHUs
MeTaioB. CIlIaBsl.
Brruucienust mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, ECITH
OJIMH U3 PEareHTOB COJACPIKUT
pUMecH

but6mmoreka [IOK https://m.edsoo.ru/00ael 156

46

[TonsiTHE O KOPPO3UU
METaJIJIOB

but6mmoreka IIOK https://m.edsoo.ru/00ae1278

47

IIenounkie METaIbI

bubmuoreka [{OK https://m.edsoo.ru/00ae14b2

48

OKcuabl U THAPOKCHUTBI
HATpUS U Kaaus

bubnuoreka [{OK https://m.edsoo.ru/00ae14b2

49

[llenoyno3eMeNnbHBIC METATIIbI
— KaJIbIIUUA U MarHui

but6mmoreka [{OK https://m.edsoo.ru/00ael5e8

50

Baxueiinme coemuHEeHNUA
KaJIbIHS

but6mmoreka [IOK https://m.edsoo.ru/00ael5e8

51

O06o0061EHNE U
cUCcTeMaTH3alus 3HaHU!



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

52

JKécTkocTh BOABI ¥ CLIOCOOBI
e€ ycTpaHeHus

bubnuoreka [{OK https://m.edsoo.ru/00ae 1886

53

[IpakTuueckas padora Ne 6 o
teme "XKEcTkocTh BOIBI U
METO/Ibl €€ yCTpaHEeHUs"

bubmuoreka IIOK https://m.edsoo.ru/00aelaed

54

AmoMuHUN

but6mmoreka IIOK https://m.edsoo.ru/00aelc64

55

AmMdoTepHbIe CBOICTBA
OKCHJIa M THIIPOKCHUIA

but6mmoreka IIOK https://m.edsoo.ru/00aelc64

56

Kemneso

bubnuoreka IIOK https://m.edsoo.ru/00ae1d86

57

OKcHIBI, THAPOKCHUIBI M COJIU
xenesa (I1) u xxenesa (II)

bubmmoreka IIOK https://m.edsoo.ru/00ae35e6

58

O0001eHne 1
cUCTeMaTH3alus 3HaHU!

59

[TpakTuueckas padota Ne 7.
Pemrenne
AKCTIEPUMEHTAIBHBIX 337124 110
TeMe «BakHeHIe MeTaIbl 1
WX COCIMHCHUS

but6mmoreka [{OK https://m.edsoo.ru/00ae3de8

60

Beruucienus no ypaBHEHUSIM
XUMUYECKHUX PEAKLNUN, ECITU
OJIMH U3 PEarcHTOB J1aH B
U30BITKE WU COACPIKUT
npuMecH. Beraucnenust
MAacCOBOH JOJIM BBIXOJa
MPOAYKTA PEaKLUU

bubnuoreka [{OK https://m.edsoo.ru/00ael1750

61

O06o0061IEHNE U



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

CUCTeMaTHU3anus 3HaHUN

Kontponbnas pabora Ne4 mo

62 TeMme «Baxuelnime MeTaisl 1 1
X COEIMHEHHUD»
BemiectBa u matepuaisl B

63 IIOBCEIHEBHOM XKU3HU 1 but6mmoreka IIOK https://m.edsoo.ru/00ae3f50
YyeJIoBeEKa
X €CKoe 3arpsi3sHeHIE

64 FIMHTACCK . TPASHEHH 1 but6mmoreka [IOK https://m.edsoo.ru/00ae4270
OKPY’KaIOIICH CpeIb
Po erIe

65 b XHMHH B PELICHHIH 1 but6mmoreka IIOK https://m.edsoo.ru/00ae4270
9KOJIOTUYECKHX MPOoOIeM
PesepBHbIil ypok. O000MmIEHNE

66 p P Hlv 1 bubmunoteka LIOK https://m.edsoo.ru/00ae0d0a
Y CHCTEMAaTH3alis 3HAHUH
PesepBHbIil ypok. O000MmIEHNE

67 p yp Hlv 1 bu6munoteka LIOK https://m.edsoo.ru/00adb33¢c
Y CHCTEMaTH3alis 3HAHUH
Pe3epBubiii ypok. O0001IIEHHE

68 p P Hl 1 but6mmoreka IIOK https://m.edsoo.ru/00ad9cb2

U cUCTEMAaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.
AximmonepHoe obuiectBo «M3aarensctBo «lIpocBemienne»

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€¢ U3aHueE,
nepepadbotanHoe, 8 kiacc/ 'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Xumust. [IpumepHas paboyast nporpaMma U METOJUYECKHUE PEKOMEH ALY,

YMK T'abpuensana O.C. u ap. 8-9 knacchl

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/7f41837¢

https://myschool.edu.ru/






