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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMK MPENnoJaBaHus yaeOHOro mpeameTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIMBAET o0si3aTenbHOE IPEAMETHOE COJIEp/KaHHUE,
NpeayCMaTpUBAET pacCOpPe/IeIEHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pasnenaM M TeMaM MPOTrPaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHUs, PEKOMEHIyEMY1O
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHWMHUHU CIYKUT OCHOBOM s (OPMUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI IUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCE/IHEBHOM )XKM3HU, TaK U B MPOPECCUOHAIBHON JEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMHUU OOECHEeuMBAIOTCS CHEeUu(UKO
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSTUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coAep:kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ u3ydeHuto. CojeprkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeACTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMs B Hayke. M3ydeHue XWMHU MPOUCXOJHUT C MPUBICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTH 4YeJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX TOJOKECHHUH,
JIOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3bIKa HayKd, B



NpUOOIIEHMM K Hay4YHbIM METOJaM T[O3HaHUS TIpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBuyl Oe30macHOro oOpalieHus C BEleCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEIBHOMY MPHUHATHIO PEILICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMS, (POPMHUPYIOMIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETBbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mell (QYHKIMOHAIBHOM U  €CTeCTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOIUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro MOBEJIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEIAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISI U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee YWCIO YacoB, OTBEAECHHBIX M HM3yYEHUs] XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HM 4YEIOBEKA. XMMHUS B CHCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMHH. YncThie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U cnoKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J0JISI XMMHYECKOT'0 DJIEMSHTA B COCIUHCHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo popMysiaM XUMUUECKUX COSTMHEHUH.

@uU3NYeCcKue W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamms XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeIeHnsI, 0OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBHiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHust ¢ J1abopaTopHBIM O0OpPYIOBAaHMEM, M3yYe€HHWE W OMHCAaHWUE (PU3UUECKHX CBOKNCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIAaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SABJIEHUH, HAOI0IeH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XHMMHUUYECKMX peakmuil (pa3jokeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Menu (II), m3ydeHme crmocoOoB
paszeneHuss CMecei: ¢ TOMOIIbI0 MarHuTa, (PUIbTPOBAaHWE, BHINAPUBAHUE, JUCTHIUIAIINS,
xpoMarorpadusi, TPOBEJACHHE OYMCTKH TIOBAPEHHOW COJIM, HAOJIOJCHHE U OIMCaHUe
pe3yJAbTaTOB MPOBEIACHUS OMNbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3/IaHHUE
MOJIENIeH MOJIEKYIT (IIIapOCTEePKHEBBIX).

BaxuHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxosxxnenue kuciopoja B nmpupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (PeaKlMi TOPEHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOJy4eHHs KUCIOpoJa B JIabopaToOpuH U
npoMeblieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit »¢hdekT XUMHUECKON peakIuH, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIMIMBO: yroiab M METaH. 3arpsi3HEHHE BO31yXa, YCUJICHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOT'O CIOS.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxkneHue Boxopoja B IMPUPOJE,
(buznuecKkrue U XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHYECKUM YpaBHEHUSIM.

®usnyeckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopot Bojbl B Ipupoje. 3arps3HeHUe NpUpPOAHBIX BOJ. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. DU3nUecKre U XMMUYECKHUE CBOICTBA OKcr0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kucnor. OU3nNUecKue M XUMHUIECKUE
cBoiicTBa kucioT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonydenne Kucior.

Comu. Homenxknarypa coneil. ®@uznueckue U XUMU4ecKkHe cBoicTBa coieil. [lomyuenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3AYyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHHs ropeHus (mokapa), 03HAKOMJIEHHE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOoOMpaHHe, pacro3HaBaHUE U
M3y4eHue CBOWCTB BOJopoaa (TopeHue), B3aumMmojeiicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccenoBaHue OCOOEHHOCTEH PACTBOPEHHMsI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIIEOBaHNEe 00pa3l0B HEOPraHHMYECKHUX BELIECTB Pa3UYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumoieiictBusi okcuna menu (II) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalljlaMH,
peakuuii HeWTpaau3aluM, I[OJYy4eHHE HEepPaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTMHEHUI.

Iepuonuveckuii 3akoH u Ilepmoanyveckas cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XUMU4YecKas cBsA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THAPOKCHIBI.

[lepuomnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux anemeHtos J[. .
MenneneeBa. KopoTkomepuonnas M JuiMHHONepuoaHas ¢opmbl I[leproanyeckoid cucTeMbl
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymmel. Du3nyeckuii CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3zorombsl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IEMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO D3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepnoaunueckoii cucreme . M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paliyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnyeckoro 3akona u [leprmoanueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTuku. JI. Y. MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHCIICHUS U BOCCTAaHOBJEHUS. OKHUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIINI (TOpEeHUe, PEaKIIUK PA3JIOKEHHS, COCTMHEHNS).

Meostcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TMOHSTHIA,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJTs1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATH: HAy4YHBIM (DaKT, THUINOTE3a, TEOpHs, 3aKOH,
aHaiuW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BEIUYMHBI, €JUHHIBI HU3MEPEHHs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE TIOPOJBI, TIOJIE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMH4YecKasi peakiusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHYeckux dnemeHtos [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoil cucteMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEHIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBAa OT THIMA KPUCTAIMYECKOW PEHIETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukarus XUMHUYECKUX pPeakIuil M0 pa3lIuYHbIM MpHU3HAKaM (M0 YKCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIHIECTB, MO TeMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [lonarue o
karanuze. [loHsTHe O XuMHUUYeCcKOM paBHOBecHH. @DakTOpbl, BIMSIOIIME HA CKOPOCTb
XUMUYECKON PEaKUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, DJICKTPOHHBIA OallaHC OKHUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakmuii ¢ UCIOJIb30BAaHHEM METOIa AIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMM BEUIECTB C pa3jMYHbIMM BHUJIAMU XUMUYECKOM CBSA3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMmeHa. YciaoBusl MPOTEKAHUS PEAKLMI MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIUy OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOliecca TUCCOLUALUN
KHUCJIOT, Imejoyedl MU cojieil (BO3MOKHO MCIIOJIb30BaHHE BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIEHHE Tra3a, oOpa3oBaHUE BOJbI), OIbITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHue, peakluu pa3liokKeHHs, COEAMHEHHUS),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaKlUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3a/a4.

Hemeranibl U X coeUHEHUS

OOmast xapakrepucThka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3auMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopon. ConsiHas  KUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xnopuast
U MX HaXO0XJEHHUE B IPUPOJIE.

OO6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIIMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KucloTa, (U3NYECKHEe M XMMHMUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMUYECKHE PEaKIUy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs CepHOM kucioTel. [IpuMeHenue
cepHOM kucaoThl. CoNM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIeW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUSA. A30T, pacHpoCTpaHeHHWe B Hpupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMHUYECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJIydyeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoOpeHuii. XMMHUYECKOE 3arpsi3sHECHUE OKPYXKAIOMICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIC
JOX/W, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHbie MoAUDUKAITUU
dochopa, duznuyeckne u xummueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. VcmonszoBanue ¢ocdartoB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUH.

OObmass xapakrepuctuka 31eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3nvecKre U XUMHIECKHE CBOMCTBa. AncopOmmsi. KpyroBopor yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJIOTUYECKHE MPoOIeMBbl, cBsi3aHHbIE ¢ oKcuaoM yriepoaa (IV),
THIOTe3a TII00aTBHOTO TOTEIUICHHs KIMMarta, MapHUKOBBIA d(dekt. YrosibHas KuCIoTa U e
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEHIECTBAX KAaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YrieBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepHaibHOE EIMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TIPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexactaBieHus 00 okcuae kpemaus (IV) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MMacHOTO UCMOJIb30BaHUS CTPOUTEIHHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pa3lOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COEAWHEHUH (BO3MOXKHO
MCII0JIb30BAHME BHUACOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOpUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYrIMBaHMA  caxapa TOJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIOTHI, M3y4eHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uoOH U HaONIOJIeHUE MpH3HaKa eé
MIPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOXKHO HCII0JIb30BaHHE BHJIEOMATEpUAIOB), 00pa3liaMu a30THBIX U GOCcHOPHBIX YAOOpEHHUIA,
MOJTydeHHe, coOMpaHHe, paclo3HaBaHME M U3yYEHHME CBOMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TPU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIIOTHI C MEbI0 (BO3MOKHO
UCIOJb30BAHME BUAECOMATEPHUAJIOB), M3y4YE€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK aniMasa,
rpaputa, ¢ymepeHa, O3HAKOMIJIEHHE C MPOIECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM NPOTHBOras3a, MoJydeHue, cooupaHue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C MPOJIyKLIHEeH
CHJIMKQTHOM TPOMBIIIJICHHOCTH, PEIIeHUe SKCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETAJUIbl ¥ UX COCAUHEHUS.



MeTauibl U MX COeIMHEHUS

OOmiass xapakTepuCTUKa XWMHUYECKUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminyeckas CBA3b M METaUIMYeCKas KpHUCTAJTUYeCKas
peméTka. DJEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTtauioB. OOIKe crnocoObl MoJiydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U
WX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lerounble MeTasuIbl: TOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOeHHE UX aTOMOB, HaxXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IETOYHBIX METAUIOB U UX COCTUHECHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaumueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ouznyueckne U XMMUYECKHE CBOMCTBA MAarHWs M Kaiblus. BakHelne coequHeHUs
Kanpus (OKCHUII, THAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHML: TosiokeHue B Ilepumonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaXoXkAeHUE B npupoae. OPuzndyeckne 1 XUMUYECKHE CBOMCTBA
ATFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumuyeckux isnemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUe B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl u comm xkenesa (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHUE pe3yJIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO HKCIIOJb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCUAA KaJbIMs U HATPUS C BOJIOM (BO3MOYKHO MCHOJIB30BaHUE
BUJICOMATEPUAJIOB), HCCJIEJOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
Kucopoae  (BO3MOXHO  KCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, aTIOMUHMS, IMHKa, kene3a (II) u xenesza
(II1), memu (I1), HaGmrogeHKE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS IIJIAMEHH MOHAMHU HATPHS,
Kalmusi U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCeOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U TMAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTallyIbl U UX COCIMHEHUSD.

X¥MHUA U OKpYKAaIIas cpena

BemectBa n martepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomib MpU XUMUYECKHUX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JoMmycTUMasi KOHIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX PoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIUIaBbI METAJNIOB, IOJUMEPHBIE MaTEPHAIIHI).

Mesrcnpeomemnmnuie ceazu

Peanuzarust MexnpeaAMETHBIX CBA3EH NMPU M3y4YEHUHM XMMHUH B 9 Kilacce OCYyLECTBIIAETCS
yepe3 UCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSTHI,
SIBJISTFOLLIUXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.



OOme ecTecTBEHHO-HAYYHBIE MOHATHSA: HAaydyHBIH (DaKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOTHS, MaTepHUaIbI.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIUJ, H30TOIBI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHUMOCTb, KpPUCTAJUIMYECKasl pEHmIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Buonorus: ¢otocunTtes, npixanue, O6uocdepa, 3KOCHUCTEMa, MHUHEpaJbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdhepa, rumpocdepa, MUHEpalbl, TOPHBIE TOPOJABI, TIOJIE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHUS IPOTPAaMMBI OCHOBHOTO 00mIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOH JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWJIAMA U HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHWSI, CAMOPA3BUTHSI U COIMATN3AINN O0YJIAFOIIIHXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OMbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJIUIO, TIOHWMAHHS 3HAYCHUS XHUMHYCCKOH HAyKH B KH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEePEAOBBIX JOCTHKCHHUSIX H OTKPBITHSIX
MHPOBOW M OTEUECTBEHHOW XWMHH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0IIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPE/ICTaBJICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-HCCIIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHON NEATENILHOCTH MPU BBHIMOTHEHUH Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOM AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJICHUE U MOCTYNKH CBOUX TOBAapHINEW C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHUS MTOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PEHUYECKUE  MPEJCTaBICHUs O  BElIeCTBE W  XUMHYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISAIOIIHME OCHOBY IS
MOHUMAHMS  CYIIHOCTH HAyYHOW KapTHMHBI MHpa, TMpeacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SIX UEIOBEKa C MPUPOJHOMN Cpenoil, 0 poiu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpPaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HaONIOaeMBbIX TMPOIECCOB U SBJICHUI, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIHHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpPaTypOu, JOCTYMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HMHTEpeC K OOYYEHHIO M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa3oBaHUI0, TIPOEKTHOM M MCCIEAOBATENBCKOM NIESTEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHsI B TajbHEHIIEM;

4) dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0pOBbIM 00pa3 >KW3HMU, OCO3HAHHME TOCIEIACTBUI W HENPHUSITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI AJIKOTOJsl, HAPKOTHKOB, KypEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



mpaBwI O€30MAaCHOCTH TPU OOpANIEHUH C XUMHUYCCKUMH BEIICCTBAMH B OBITY W PEaTbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOodecCuil U Tpyaa pa3IndHOro poja, yBaKEHUE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHUH, OCO3HAHHBIM BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) ’KO0JIOrN4eCKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAaHWE IIEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOJICHUS MPaBl 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMX, YTPOXKAIOIINX 3JJ0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPU W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYUMBIE UId (HOpPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYyUYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIMUIM, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHBbIE NEHCTBHUS (IMO3HABATEJIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOPbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eMCTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH UX  XapaKTEepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYrUMHU HNOHSATHUSIMH), UCTIOJIB30BATh MOHATUS U1 O0OBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxamuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHbIE CBSI3U
MeXa1y 0OBEKTaMU W3YyUeHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHbBIE, JeTyKTUBHBIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHSIeMbIE B XUMHH MOJIeJIbHbIC TIPEICTABICHUS — XHUMUYECKUIN 3HAK (CHUMBOJ DJIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEHIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMUYECKHX BEIIECTB H
XUMHYECKUX PEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SABJICHUSIX.

ba3oBble uccienoBarebcKue 1eHCTBUA:



yYMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TaKke B KadecTBE OCHOBBI JUIA (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOI0M IPOIlecca, CAMOCTOSTEIHLHO MTPOTHO3UPOBATH €TO
pe3ynbTatr, (GopMyITHpOBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BbIOMPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OPM TIpEICTABIICHUS, TTOJTyJaeMYIO M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHHUs, CIPaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE PUMEHSATH PAa3JIMUYHbIe METOIBI U 3aIPOCHI TP TIOUCKE U 0TOOpe MH(OpMAIHH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B OOJACTH WCIOJIB30BaHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHMS PA3TUIHBIX
MTOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMble 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHME HCMOJb30BaTh W aHAJIM3UPOBATh B Ipollecce y4eOHOM U HcCIe10BaTeIbCKON
NeSITeIbHOCTH UHPOPMAIIHUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUA:

YMEHUSI 3aJlaBaTh BOIPOCH (B Xo0J€ Auasora W (WJW) JUCKYCCHH) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHSI IPEACTABISATh MOJyYEeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IMPE3eHTALUI0 pPe3yJIbTaTOB BBHIMOJIHEHHUS XHUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI YUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENILHOM U
HCCIIEIOBATENIbCKON AEATEIbHOCTA MpPHU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMs MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIHMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpyTHe).

PeryisiTUBHBIEe YHHBepcaJibHble Y4eOHbIe el CTBHA:

YMEHHUE CaMOCTOSITENIBHO OMPEAENATh eI JEATEIbHOCTH, TUIAHUPOBaTh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHWPAThH
HauOosiee HSPQPEeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W IO3HAaBaTEJIbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEATIOKEHHBIH alrOpUTM JIeHCTBUH mpu
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LenH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeAaracMble B YCIOBHH 33 JaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON paboueill MporpamMMmol, BBIJIENSIOT: OCBOCHHBIC



oOyJaromMMuCS HaydyHble 3HAHHS, YMEHHS M CHOCOOBI JEHCTBHMH, crernugpuuecKue st
npeaMeTHON o0macTh «XUMUsS», BHIBI JEATEIFHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHUA, €r0

UHTEPIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyudenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHas W MOJICKYJspHAas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTa B COCJAMHEHWHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast PEaKIHs, KJIacCu(pUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHHUs, PEAKI[UU 3aMEIICHUS, PEaKIIUuu
00MeHa, IK30- U IHJAOTEPMHUUYECKUE PEaAKIINH, TEIIIOBON 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIApHAs KOBAJICHTHAs CBsA3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHA W MPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHU;

WCIIONb30BaTh XUMUYECKYIO CHMBOJIMKY JJIi COCTaBlIeHHS (OpMyS BEIIECTB |
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIpeNesATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHCHHSX, CTEIEHBb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUAX, NPHUHAIICKHOCTh BEIICCTB K
ompenenEéHHOMY KJIacCy COCIWHEHHWH 1o QopMynnaMm, BHUI XUMHYECKOH CBS3H
(KoBaJIeHTHAsI ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpbiBath cmbica Ilepuonnueckoro 3akona [I. M. MenpaeneeBa: J1eMOHCTpUPOBATh
MMOHUMAaHHE TICPUOJUYCCKON 3aBUCUMOCTH CBOWCTB XHMHUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoamyueckoil cucCTeMe, 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO YYeHHUsI, 3aKOHa ABOTaApoO;
ONHUCBHIBATh W XapakTepu3oBaTh TaOmuuHyto Qopmy Ilepronnueckoir CcHCTEMBI
XMUMHUYECKUX DJIEMEHTOB: Pa3InWyarTh MOHATHS «JIaBHas moarpymnmna (A-rpymma)y u
«mobouynass mnoarpynmna (b-rpymma)», manele ¥ OOJNBIIME TEPUOABI, COOTHOCUTH
0003HaYCHHs, KOTOpbIe UMEITCs B Tabnwuie «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB J[. . MeneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTAaB W 3apsja sapa, OOIIee 4YHCIO DJISKTPOHOB U
pacrnpeieneHue ux no 3JIEeKTPOHHBIM CIIOSIM);

KIIaCCU(UITMPOBATh XUMHYECKHUE SJIEMEHThI, HEOPraHUYEeCKHE BEIIeCTBA, XUMHUUYECKUE
peakuuu (10 4YMCIy UM COCTAaBY YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
s dexry);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOICTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME TMpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSIX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPDHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (hopMylie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN pPEeaKIUu;



MIPUMEHSATh OCHOBHBIE ONEpPALMM MBICIUTEIBHONU JESTEIHbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJII€[ICTBEHHBIX CBS3€H — JJI1 M3Y4YEHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIENIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh TMpaBWIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W J1abOpaTopHBIM
o0Opy/OBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHHUIO JTA00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACclO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmMyc, GeHondTanent, MeTUIIOpaHK U Apyrue).

K koH1y oOyueHus B 9 Kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, NMPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsl TUCCOLMAIUS, peakud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHUYECKas CBS3b
(KoBajieHTHAsi, HMOHHAs, METaJUIMYEeCKas), KpUCTAITIMYECKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakiuu, IMpeleiabHO JOMyCTHMas
koHuentpanus [1/IK Bemecra;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUN M NPUMEHSTH STH
MOHSATHS NPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIeCTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHIA;

OTIPENeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX OJIIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo dopMynam, BUJ XUMUYECKOH CBs3U (KOBaJCHTHAas, MOHHAS,
MeTaJ/Inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuonmueckoro 3akona [[. 1. MenzaeneeBa u JeMOHCTPUPOBATh
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «J1aBHas mnoarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U 0oJbIINE TEPHOMBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCA B IEpPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEENICHHE UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpEJesiax MaJbIX MEPUOJOB U IJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH BEHIECTB, IO TEIIOBOMY
3pdexTy, Mo UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJICKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIONIUX XUMUICCKUX PEAKITHI;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKONW JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIIATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 10 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI MO YPABHEHHUIO XUMUYECKON pEaKIIHH;

coOMoMaTh TpaBWia TIIOJB30BAaHUS XHUMHUYECKOH TIOCYIOH ¥ J1ab0paTOpHBIM
00OpyJIOBaHHEM, a TaKKe IMpaBHUja OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOINE KaUYeCTBEHHBIH COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CUIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE ONEPALMK MBICIUTEIBHON AEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHUA — HaONIOJIeHHe, U3MEpEeHHe, MOAeIUpPOBaHuE,

SKCIIEPUMEHT (PEabHBI U MBICIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubmuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa n xumuueckue 15 | bubmuorexa [JOK

' peaKuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACCBI 1 | | bubnunoreka [JOK

) HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paznean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
Memnpene-eBa. CTpoeHue aToma
52| Omenmennor : buGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 25




Pazgen 3. MeTa/ibl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/ 76412636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B TepUajbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' CliecTBa 1 Matep a https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BbE 3 bu6mmoreka [IOK
PBHOE Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTue o MeTo1ax MO3HAHUS B XUMHUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢e
[IpakTueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 | (He TPHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6 OK
6 ATOMBI 1 MOJIEKYJIbI 1 uomoreka I
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuorexka [JOK
(CUMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U ClIOKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
Yp ya https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTABAa BEIIECTB.
10 Xumnueckas popmyina. BanreHTHOCTD 1 Bubmmorexa LIOK
PMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX AJIEMEHTOB
1 OTHOcUTENbHAs aTOMHAs Macca. | bubmuoreka [JOK

OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca

https://m.edsoo.ru/ff0d323c




2 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCANHEHUU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bubmuoreka [JOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. bubmmorexa [{OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSAM XUMHYCCKUX bubmorexa OK
tHectBa no yp hitps:/m.edsoo.ru/ff0d5708
peakimit
Knaccudukanust XuMuueckux peakiuii
18 (coenuHEeHMS, pa3IOKCHUS bubmorexa OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIKIoneauct. O600IeHE 1 bubmorexa OK
B AReT. 000 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 KontponbHas padorta Nel o teme bubnunoreka [JOK
«BelllecTBa U XUMUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 BO3 yxa Kucnopo 3JIEMEHT U bubmmorexa [TOK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
du3nueckrue 1 XMMUYECKHE CBOMCTBA
22 KHCIIOpo/ia (peakuu OKUCIEHUS bubmmorexa [TOK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOslI mosTyueHus: KUCIopoia B
23 1a00paToOpHH iqn OMLIIJJJIeHPHOCTH bubmorexa HOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt Xumuueckoit
Bbu6mmoreka [JOK
24 peakuuu, IOHATHE O

TEPMOXUMHUYECKOM YPABHEHUH, IK30- U

https://m.edsoo.ru/ff0d4790




OHAOTCPMHUYCCKUX PCAKIIUAX

TormBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arps3HeHne BO3/yXa, CIIOCOObI €ro
TPASHEHHE BOs/yxa, il pren https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLICHUS
[Ipaktuyeckas padora Ne 3 o reme
26 «ITomyyenue u cobnpanue KuciIopoaa bubmorexa HOK
7 o P poAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonmoponx — anemeHT u npocroe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkrue U XMMHUYeCKHEe CBOMCTBA bubmmoreka [{OK
BoJopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
2 Ilo € 0 KHCJIOTax 1 CO
? TUTTHE O KHETOTAR 1 COLIX https:/m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B bu6moreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckast padota Ne 4 o Teme
31 «ITonyuenne u cobupanue BoI0POIa bubmorera [IOK
¥4 oHp FOPOa, hitps://m.edsoo.ru/ff0d4f42
H3y4YEHUE €ro CBOMCTBY
1 Monspasiii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEMa, KoJMuecTBa
33 BEIIECTBA ra3a 1o ero N3BECTHOM bubmotera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brranciienus 00EMOB ra3oB 110
34 aBHCHHIO PEaKI[MX HAa OCHOBE 3aKOHa bubmorexa HOK
yp . peakdt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [ToHsTHEe 00 bubmuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacklllieHHBIE
8 P P n bubmuoreka [JOK
37 U HEHACBIIICHHBIE pacTBOPBL. MaccoBas

JI0JIsI BEIIECTBA B PAaCTBOPE

https://m.edsoo.ru/ff0d5b40




[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB €

bubmuoreka [JOK

38
ONPENEIEHHON MAacCCOBOM 10EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
19 KonTtponsHas padota Ne2 mo Teme bubmoreka [IOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCUPUKAIIUS, bubnuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX brbmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
1 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne n XUMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bubnuoreka [IOK
44
HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
(cp ) P bu6mmoreka [JOK
46 CIOCOOBI MOJTyYEHUS, XUMUYCCKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33124 TI0 TEME bubnunorexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU N
43 I'eneTnueckas CBSI3b MEX]y KIaCCAMH bubnunoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0menne u cucTeMaTu3anus 3HaHu!
B H https://m.edsoo.ru/00ad9cb2
KonTtponeHas padota Ne3 mo teme
| bu6nmoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTraHUYECKUX

coequHeHui"

https://m.edsoo.ru/00ad9ela




[TepBbIe MOTBITKY KIACCH(PUKAITUU

bubmuoreka [JOK

51 XUMHYECKUX 31eMeHTOB. IloHsTre o
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmorexa [{OK
52 [Tepuoanueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB J. 1. Meneneera
53 Ilepuoasl, rpyIIIbL, IOATPYIIIILI bubmaorexa [IOK
p » TPYIIIBL, pynt https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
55 aToMOB 2J1eMeHTOB llepuoanueckoit bubmorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [IOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3navenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHS Hayku U ipakTuku. /1. . bubnuorexa [JOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DIEKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka IIOK
59 Hounnas xumuueckas CBsI3b 1
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKHCICHUS
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK

peaknuu

https://m.edsoo.ru/00adb076




bubmuoreka [JOK

64 OKHCIIUTENN U BOCCTAHOBUTEIHN 1
https://m.edsoo.ru/00adb076
65 KonTtponeHas padota Ne4 mo teme 1 bubmmoreka [IOK
«Ctpoenne atoMa. XUMHUECKasi CBA3b https://m.edsoo.ru/00adb486
66 PezepBHbiit ypok. O0o0IICHNE T | bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O0o0IICHNE U | bubmmoreka [IOK
cucTeMaTu3anys 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE 1 | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoxa Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[lepnoanyeckuil 3aK0H.

| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

. bubnuoreka [JOK
2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMuaeckux | bubnuorexa [JOK
peaKkuuii Mo pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMHUYECKOI

bubnuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKLHIX
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.

8 @akTOpbl, BIUAIOIINE HA CKOPOCTh | bu6mmoreka [JOK
XUMHUUYECKOM PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE | bubnmnoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOTUTUUECKON

bu6nmoreka [JOK
10 mucconuaiuu. CunbHbIe U crabbie 1

JJIEKTPOJIATHI

https://m.edsoo.ru/00adcd68




Bbu6mmoreka [JOK

11 MoHHbIE ypaBHEHNS PEAKIIUN
P peartt hitps://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEIICTaBICHUN buGnnorexa [IOK
pea hitps://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTUICCKOM TUCCOITUAIIUN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeIaCTaBIEHUI 00 bubnmorexa LOK
p § hitps://m. eds00.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOLHAIITT
14 Tlousttie o runpoanse cojie bubmmorexa LOK
P hitps://m. eds00.ru/00add9d4
s O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeEHTAITLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1auy
KonTtponbHas padota Ne2 o teme
17 «ODIEKTPOIUTHYECKAS TUCCOIIAIINS bubmorexa LOK
p g HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB.
18 XUMHWYECKHE CBOMCTBA HA IIPUMEDPE Eubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. ComsiHast KUCIIOTa,
. bubnuoreka [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJI eHUe colijoﬁ KHUCJIOTEI bubmnorexa [IOK
Y1 . . ’ https://m.edsoo.ru/00ade348
M3y4yeHUue e€ CBONCTB»
Brrurcnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUU, €CIIU OOUH U3 bubmorexa LIOK
PEAKIIHH, A https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO1ast XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
3 AnnotpornHsle MOAU(UKALIUHY CEPHI. bubnuorexa [IOK

Haxoxnenue cepbl U €€ coeMHEHUI

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




B npupoze. XMMUYECKUE CBOUCTBA
CephI

CepoBoa0opo1, CTpOEHHUE,

bubmuoreka [JOK

24 .
(u3nUecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (du3HUecKre U XUMUYECKUE CBOMCTBA bubnmorexa LHOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKLUH, JIEKALNE B
OCHOBE MIPOMBIIIIEHHOTO criocoda
26 ITOJTy4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIle cpelibl COCTUHEHUSIMHU
cephl
7 Brruncinenne MaccoBoOil 10U BEIXOa bu6moreka [IOK
NPOAYKTA PEAKIIUHA https://m.edsoo.ru/00adec8a
OO6mras XxapaKTepUCTUKA SJIEMEHTOB
)3 VA-rpynnel. A30T, pacipocTpaHeHHE bubnuoreka [IOK
B Npupoe, puznueckue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHmak, ero pusndeckue u
29 XHUMHYECKHE CBOMCTBA, MOIYUYCHHE U bubmmorexa [IOK
> TOIYH https://m.edso0.ru/00adf004
MPUMEHCHHE
[IpakTuueckas paborta Ne 3 o Teme
30 «[Tonyuenne aMMHaKka, U3y4eHHE €T0 bubmorexa LIOK
. i > M3YH https://m.edsoo.ru/00adf180
CBOIICTBY
31 A3oTHas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
32 noOpeHnii. XMMHYECKOE buGmmorexa [IOK
yAooP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKaroLeh cpeibl
COEIMHEHUIMHA a30Ta
13 dochop. Oxeun docdopa (V) u bubnmorexa [JOK

dbocdopHas kucnora, GU3NIECKUE U

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




XUMHNUYCCKHEC CBOfICTBa, MOJIy4CHUC

Hcnons3oBanue pochaTo B
Ka4yecTBE MUHEPAIbHBIX YI0OpCHUH.

bubmuoreka [JOK

34
3arps3HeHre TPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHNE B
35 npu 2 e g)mnlzlecxll)/le U XUMUYECKHE bubnrotexa LIOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepoja, ux Gpusndeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE TTPOOIJIEMBI, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKcuaoM yrieposa (IV)
bu6moreka [IOK
37 VronpHas KHCI0Ta U €€ COn
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
18 "[lostydeHue yriieKuciaoro rasa. bubnuoreka [IOK
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHMYEeCKHX BENIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054¢e
COCJIMHEHUSIX YIiIepo/ia
N bubanoreka [IOK
40 Kpemuuii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Perenue
A1 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6mmoreka [JOK
«Baxxknelnne HeMeTallJIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHHUS
KonTtponsHas pabora Ne3 mo teme
N bubmuoreka [JOK
42 «Baxxkneinne HeMeTallJIbl U UX
https://m.edsoo.ru/00ae0el 8
COETUHEHHS
OO01ast XapakTepUCTUKA XUMUYECKHIX
43 3JIEMEHTOB — METaJJIOB. bubmuoreka [JOK

Merannnueckas CBSI3b U
METAJUIMYECKasl KPUCTAJUTMYECKAS

https://m.edsoo.ru/00ael03e




pemérka. PUu3nyecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

bubmuoreka [JOK

44 DIIeKTPOo €CKHl
JICKTP mel/m 1 pA https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
OOmire cnocoObl MOTyYeHUs
metaiuioB. Ciurasel. Berauciienus mo
45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LOK
yp peaKiui, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
npuMecu
46 TloustTie 0 KOPPO3UU METAILIOB bubnmorera [TOK
pp https://m.edso0.ru/00ae1278
bu6moreka [IOK
47 €10 € MeTal
[enotmpre meTanbt https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bu6moreka [IOK
Kallus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael 5e8
50 Baxueiiime coequHeHUS KaJIbINA Eubmorexa HOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATU3ALIIS
3HAHUN
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael 886
IIpaktuueckas padora Ne 6 o teme
53 ")IIZéCTKOCTL BOpLI 1 METOBI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
4 An 7
> TOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U bubnuorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso
https://m.edsoo.ru/00ael1d86
57 Oxkcupl, THAPOKCUIBI U COJIH JKETe3a bubnmoreka [JOK




(I1) u xenesa (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTH3AIH q
3HaHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME | bubnuotexa [JOK
«BaxHeie MeTaJljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITH OJIUH U3
60 peareHToB JaH B U30BITKE WU | bubnuorexa [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakiuu
61 O60011eHre U crucTeMaTu3alus :
3HAHUH
KontponbHas padota Ned4 o teme
62 «BaxuHenmme MeTajuibl 1 UX 1
COCTMHEHUS»
63 BeniectBa u matepuasl B | bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE | bubnuorexa [JOK
OKpYKarollen cpeJibl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHun | bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IEHNE U | bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1IEHNE U | bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IEHNE U 1 bubnuorexa [IOK
CUCTeMaTU3alKsl 3HAHUN https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon N.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

tabsmupl: [leproanyeckas cucreMa xumudeckux 3neMenToB 1. V1. Menneneena,
TabJIMIIa PACTBOPUMOCTH, JIEKTPOXUMHUYECKUHN Psi/l HAPSIKEHUST METAJIOB

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBEHb.-
Peanuzanus-tpedoBanuit-dI'OC-ocHOBHOr0-00111€r0-00pa30BaHMs. -
Meronnueckoe-nocooue-aig-yunrens.pdf

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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