rocyznapcTBeHHoe OropKeTHOe o0ImeoOpa3zoBarenbHoe yupeskaeHne CaMapcKoi 00acTi rTIMHa3Usl HMEHU
3acnyxxenHoro yuurensi Poccutickoit @enepaumu Cepres BacuibeBrua baiimenoBa ropona [ToxBuctHeBO
ropozckoro okpyra [ToxsucraeBo Camapckoii obmactu

IIpoBepeno YTBEpKIACHO
3aMm. nupekropa o YBP npukazom Ne 287 - ox
[TaBnoBa E.IO. ot «31 » aBrycta 2023 .
(Troamuch)
«_ » 2023 r. W.o. nupexropa Bouaposa A.A.
(Toxmuce)
MoanucaH undposon
nopnuceto: boyaposa AHHa
AnekcaHgpoBHa
BOY ramaan e
C.B.baiimeHoBa rop'ona
MoxeucTHeBo, CN=BoyapoBa
AnHa AnekcaHppoBHa, E=
PABOYAS ITPOTPAMMA so0_svu_gymn@
%ﬁé}gg; :i NOATBEPXAA
v PacnonoxeHve: ropog,

IIpenmer xumus (0a30BbIil YPOBEHD) ‘I ‘\ MoxemcTHeso Caapoioi

obnactu
8 9 5,21;-% 5223.08.31
Knacc 8 - 10400

OO611ee KOJIMUECTBO YacOB M0 Y4eOHOMY IIIaHy cocTaBisieT 136 yacoB: B 8 kiacce
— 68 yacoB (2 Jaca B Hefien0), B 9 kimacce — 68 yacoB (2 yaca B HEJENIO).

Cocrasnena B cootBercTBUM ¢ DenepanbHoit pabodeil mporpaMMoi o XUMHH.

VYyeOnuk: «Xumus 8 Kinacc» - yueOHUK JUTsi 00111e00pa30BaTENbHBIX YUPEKICHUN.
Astop: O.C. Tabpuensn, W.I. OctpoymoB, C.A. CnaaxoB, Mocksa,
«ITpocsemenue» 2022 r.

VYyeOnuk: «Xumus 9 kmacc» - yueOHUK U1 00111e00pa30BaTENbHBIX YUPEKICHUN.
Aptop: O.C. Tabpmensn, W.I'. OctpoymoB, C.A. CnaakoB, Mocksa,
«IIpocBemenune» 2022 r.

PaCCMOTpeHa Ha 3aCCJaHuHn MO y‘lHTeHeﬁ C€CTCCTBCHHOHAYYHBIX TUCHUILIINH

ITpotokon Ne 1 oT « 29 » aBrycra 2023 r.

PykoBoaurens MO Cunernasona 1.B.
(monruce)




HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHUpPOBAaHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcsd K CaMOCTOSITEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemectBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIi (COeAMHEHMS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHIIISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JI€MEHT U MPOCTOe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopurenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoctn MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOpOia B BO3AYyXe, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAaHWE WX CBOWCTB, MOJY4YCHHE, COOMpAaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajljla JAPYTMM U3 PacTBOpPA COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KiIacCU(DUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 371eMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJIApHAasT YW HEMOJIAPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peaKIuii 0 pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMAd €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U  COoJeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUS), paclio3HaBaHUE HEOPraHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUTOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckne). XUMHUUYECKHE pPEaKIuu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMuieckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, GU3NYeCKHue MU XUMUUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHWE BO3JayXa, MOYBbI W BoaoémoB). dDocdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31neMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3HYECKNE U XMMHUYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJ, TVIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HUM 4YeloBeka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJOPUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOUM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Cyab(har-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, paclio3HaBaHWE ¥ U3YYCHHE CBOWCTB amMMHUaka, MPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Moz enen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMUUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampsHKeHU MeTannoB. dusnyeckue U XUMUYECKHe CBOMCTBAa MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUe B [lepuoguueckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAJUIBI MArHMd W KalbLMKW: TOJIOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kanpliusa. BakHeilimnmne coequHeHHMs Kaublus (OKCHI, THIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BHUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HaGmroaeHNE W oMKMCaHWE TIPOIIECCOB OKPAITMBAHMS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTMHEHHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (mpeaenbHas AOMyCTUMAs
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4dHBIM (DAaKT, rUmoTes3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHS U COLIMATTU3AIUMU O0YyYarOIINXCA.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYrUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON Mpo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlEeCTBOBAHUS, TOHUMAHKUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JTIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX PEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUS MHPOBO33pEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUI, BEHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas (opMysia W ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI 10
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIONYJISIpHAST  JUTEpaTypa XUMHUYECKOTO COAEPKAHMS, CIPABOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIbHYIO (DOpMY MpeACTaBIeHUs] UHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JIESATENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MIPE/IIOKEHHOM 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEOBAHUIO CBOWCTB BEIIECTB, YHIEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MNPU BBINOJHEHUM 3aJaHUN C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX PE3YJbTATOB MO OCBOCHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XMMHYECKHX TMOHSATHUN: aToM, MOJEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUYECKOTO AJIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKlIH, TEII0BOM 3 (PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIIEHTpAIIHsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeBaTh cMbica llepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XuMHYecKux djaeMmeHTtoB J[. U
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro JJeMeHTa 1o ¢opMylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TaKXKe IMpaBuUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIi[usi, XUMUIECKas CBA3b, TEIIIOBOU 3P deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOW (popMmyre, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepronnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MalblX MEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0OmMUE W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca STUX PeaKIui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoaunuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh bubmmoreka [{OK
11 €CTECTBO3HAHUA U 5 5 https://m.edsoo.ru/7f41837c
' MIPAKTHUYECKON JIEATEITbHOCTH POUI https://resh.edu.ru/
YeJI0BeKa
BemectBa 1 xuMu4yeckue bubmorexa TTOK
1.2 e;H 15 1 https://m.edsoo.ru/7f41837c
KU
peak POIII https://resh.edu.ru/
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka [JOK
B .K T
2.1 g3nyx HCITOPOAL. HloHATHE 6 https://m.edsoo.ru/7f41837c
00 oKcrRax POII https://resh.edu.ru/
Bopnopon.Ilonstue o xuciorax bubnmorexa [IOK
2.2 HOPOAL. 8 1 https://m.edsoo.ru/7f41837¢c
1 CoTAX POII https://resh.edu.ru/
bubmuoreka [JOK
Bonma. P CIT 0
2.3 OAta. FAcTBOpRL. LIOWATHE O 5 1 1 https://m.edsoo.ru/7f41837c
HOBAHUAX
OCHO POII https://resh.edu.ru/
OCHOBHBI€E KJIaCCHI bubmorexa [JOK
2.4 11 1 1 https://m.edsoo.ru/7f41837c

HCOPraHN4YCCKUX CO€OUHECHUI

POII https://resh.edu.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

Uroro mo paznueny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema bubamorexa [OK
3.1 p :c snemerrros 1, V1 7 https://m.edsoo0.ru/7f41837c
XHUMHYECKUX 3eMeHTOoB []. 1.
" POHI https://resh.edu.ru/
Memnnene-eBa. CTpoeHue aroma
XuMudeckasl CBS3b. bubmmoreka [{OK
3.2 OxucauTensHo- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIINHI POII https://resh.edu.ru/
Hroro mo pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponbsie | Hpakruseckue (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
n . bubnuorexa [JOK
OBTOPEHME U YyriayOJeHuEe 3HAHUI
1.1 OCHOBHEIX pasenos Kypea § Kiacca 5 1 https://m.edsoo.ru/7f41837c
POIII https://resh.edu.ru/
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubnmorexa [JOK
1.2 N 4 https://m.edsoo.ru/7f41837¢c
peaKtim POIII https://resh.edu.ru/
DNEeKTpOIUTHYECKAs TUCCOLIUAIUS. bubamorera LOK
1.3 XHMHUHECKHE PeaKIHH B paCTEOpaX 8 1 1 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKUX Bubmmorexa LIOK
2.1 semertos VIIA-rpymst, Tanoreis: 4 1 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
OO01as XxapakTepUCTUKa XUMUYECKHX bubnunoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIUHEHUS POII https://resh.edu.ru/
OO1ast XxapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHTOB VA-rpymnmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEMHEHUS POUI https://resh.edu.ru/
2.4 OO01as XxapakTepUCTUKA XUMUYECKHIX 8 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

aneMeHToB [VA-rpynnsl. Yraepoa u

KPEMHUM U UX COCTUHEHUS

https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/

Wroro mo pazueny 25
Paznen 3. MeTa/iibl U MX COeIMHEHMSI
bu6mmoreka [{OK
3.1 OO01e cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
bubmmoreka [IOK
3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/
Hroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kamomasi cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKA 3 https://m.edsoo.ru/7f41a636
POII https://resh.edu.ru/
Hroro mo pazgeny 3
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/m Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU bubmiorexa HOK
1 uenonexa, Teia  BeIECTBa 1 5.09.23 https://m.edsoo.ru/ff0d210c
POIII https://resh.edu.ru/
bu6moreka [IOK
2 TlousiTie 0 MeTOAaX MO3HAHUS B XUMHUU 1 6.09.23 https://m.edsoo.ru/ff0d227e
POIII https://resh.edu.ru/
[Ipaktrueckas padota Ne 1 «IIpaBuma
0OTEI B J1a0OPATOPUU U MPUEMBI bubmorera [IOK
3 ig patop P 1 12.09.23 https://m.edsoo.ru/ff0d23dc
PAIICHHA € 1a00paTOPHEIM POIII https://resh.edu.ru/
000pyT0BaHUEM
Yuctele BemrectBa 1 cMmecu. CnocoObl bubmnorexa [JOK
4 paszeeHus cMeceii 1 13.09.23 https://m.edsoo.ru/ff0d26ca
POIII https://resh.edu.ru/
[IpakTrueckas padota Ne 2 bubnuoreka [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1 19.09.23 https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)» POUI https://resh.edu.ru/
bubnuoreka [JOK
6 ATOMBI ¥ MOJIEKYJIBI 1 20.09.23 https://m.edsoo.ru/ff0d2a6c
POII https://resh.edu.ru/
XUMUYECKHUE IIEMEHTHI. 3HAKU bubmorexa HOK
7 1 26.09.23 https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB POII https://resh.edu.ru/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/

bubmuoreka [JOK

8 [IpocTble U coKHBIE BELIECTBA 27.09.23 https://m.edsoo.ru/ff0d2a6¢c
POII https://resh.edu.ru/
bubmmoreka [{OK

9 ATOMHO-MOJIEKYJIIPHOE YYEHUE 3.10.23 https://m.edsoo.ru/ff0d2d50
POII https://resh.edu.ru/

3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTB. bubmmoreka [{OK

10 Xumnueckas hopmyna. BareHTHOCTH 4.10.23 https://m.edsoo.ru/ff0d2eae

aTOMOB XMMHUYECKUX JICMCHTOB POII https://resh.edu.ru/
OTHOcCHUTENbHAS aTOMHAs Macca. bubmorexa [TOK
11 0 10.10.23 https://m.edsoo.ru/ff0d323c
THOCHUTEJIbHASI MOJICKYJISIpHAsl Macca POII https://resh.edu.ru/
MaccoBas 10J1s1 XUMAYECKOTO bubmorera [IOK
12 11.10.23 https://m.edsoo.ru/ff0d350c
JICMCHTA B COCIMHCHIH POIII https://resh.edu.ru/
KomnuectBo Bemniectsa. Mob. bubmorexa HOK

13 MonspHas macca 17.10.23 https://m.edsoo.ru/ff0d5230
POIII https://resh.edu.ru/

du3nyecKre U XMMUYECKHUE SBICHUL. bubmorexa HOK

14 XiMueckas peakius 18.10.23 https://m.edsoo.ru/ff0d37fa
POIII https://resh.edu.ru/

[Ipu3Haku U yCIOBHS POTEKAHUS bubmorexa HOK

15 . 24.10.23 https://m.edsoo.ru/ff0d3al6
RAMITICCRIX pearivin POII https://resh.edu.ru/
3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubmmorexa [IOK

16 D — 25.10.23 https://m.edsoo.ru/ff0d3b88
POII https://resh.edu.ru/

17 Brruncnenus koandecTBa, MacChl 21123 bu6mmoreka [JOK

BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKHUX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5708

peakuui

POIII https://resh.edu.ru/

Krnaccudukarus XuMHIECKUX peaKIui

bubmuoreka [JOK

18 (coemuHEeHMS, Pa3I0KCHHUS, 8.11.23 https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa) POIII https://resh.edu.ru/
M. B. JlomoHOCOB — yu€HBIii- bubnuorexa [JOK
19 sHImKIIoneauct. O0oO0ieHne u 14.11.23 https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alns 3HAHUI POUI https://resh.edu.ru/
bubmmoreka [{OK
20 fg:;f;iga; f;g:lzaei\f;:;;iﬁ;m 15.11.23 https://m.edsoo.ru/ff0d4290
POIII https://resh.edu.ru/
Bo3nyx — cmecs razos. CoctaB bubnuoreka [IOK
21 Bo31yXxa. Kucmopom — sneMeHT u 21.11.23 https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H POUI https://resh.edu.ru/
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
22 KHCIopoa (peakiuu OKUCICHHUS, 22.11.23 https://m.edsoo.ru/ff0d4614
ropenue). [Tonstie 06 okcuaax POUI https://resh.edu.ru/
CriocoOpl MOTy4eHHST KUCITIOPOa B bu6mmoreka [IOK
23 J1a00paTOPHUH U MPOMBIIIICHHOCTH. 28.11.23 https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa POIII https://resh.edu.ru/
TennoBoii 3 HeKT XuMHIECKOM
bu6mmoreka [JOK
24 DEAKIH, TOMTHE O 29.11.23 https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM ypaBHEHHUH, 3K30- U POIL https://resh.edu.ru/
SHIOTEPMHUECKUX PEAKIUAX
Tonnuso (HedTh, Yroiab U METaH). bubnunoreka [JOK
25 3arpsi3HeHue BO3/ayXa, COCOObI ero 5.12.23 https://m.edsoo.ru/ff0d4c4a
NPEeNOTBPALLEHUS POUI https://resh.edu.ru/
26 IIpakTuyeckas padora Ne 3 o reme 6.12.23 bubnuoreka [IOK

«[Tonyuenne u cobupanue KUCIOPoAa,

https://m.edsoo.ru/ff0d4ae2
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HU3yYECHHUE ETO CBOMCTB)

POIII https://resh.edu.ru/

Bonmopox — anemeHT u nmpocroe

bubmuoreka [JOK

27 pertectso. HaXosIeHHE B IPHPOJE 12.12.23 https://m.edsoo.ru/ff0d4dd0
’ POIII https://resh.edu.ru/
DOuU3NYeCKre U XMMUYECKHE CBOMCTBA bubmorexa HOK
28 Bojtopoa. TIpHMEHEHHE BOIOpOTa 13.12.23 https://m.edsoo.ru/ff0d4dd0
’ POIII https://resh.edu.ru/
bubmmoreka [{OK
29 ITonsaTre 0 KUCIOTaX U COJISIX 19.12.23 https://m.edsoo.ru/ff0d50d2
POII https://resh.edu.ru/
Crioco0sI moTy4eHust BOA0Opoaa B bubmorera [JOK
30 P 20.12.23 https://m.edsoo.ru/ff0d4dd0
POII https://resh.edu.ru/
[Ipaktruueckast pabota Ne 4 o Teme bubnuoreka [JOK
31 «ITonmyuenue u coOupaHue BoI0poOa, 26.12.23 https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE €r0 CBOMCTB) POUI https://resh.edu.ru/
. N bu6mmoreka [IOK
32 1;4:;1:3;;1;1;114 00BEM rasos. Jakon 27.12.23 https://m.edsoo.ru/ff0d542e
POII https://resh.edu.ru/
Brrancnenus 00bEMa, KoJMuecTBa bubnmuoreka [JOK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY 9.01.24 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY POII https://resh.edu.ru/
Brruucienust 00bEMOB ra3oB 1o bubnuoreka [JOK
34 YPAaBHEHUIO PEAKLMH HAa OCHOBE 3aKOHA 10.01.24 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B POII https://resh.edu.ru/
duznyecKre 1 XMMUYECKHUEe CBOMCTBA bubmorexa HOK
35 16.01.24 https://m.edsoo.ru/ff0d587a

BOJIBI

POII https://resh.edu.ru/
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https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/

CocraB ocHoBauuii. [loasarue 00

bubmuoreka [JOK

36 17.01.24 https://m.edsoo.ru/ff0d59e2
HHAmRaTopax POIII https://resh.edu.ru/
Bona kak pactBopurens. HaceleHnbie bubnuorexa [JOK
37 Y HEHACBIIICHHBIE pacTBOPBI. MaccoBas 23.01.24 https://m.edsoo.ru/ff0d5h40
JIOJIS1 BEILIECTBA B pAaCTBOPE POUI https://resh.edu.ru/
[Tpaktuueckast pabota Ne 5 o Teme BuGmrorexa [OK
38 «HpHrOT?BHefme paCTB(poB ¢ . 24.01.24 https://m.edsoo.ru/ff0d5eba
onpenen?HHon MacCOBOM JoJien POII https://resh.edu.ru/
PacTBOPEHHOTO BEIISCTBAY
bu6moreka [IOK
39 fﬁ;:ﬁzgzzag;i;zN;i;:;em 30.01.24 https://m.edsoo.ru/ff0d6342
' ) POII https://resh.edu.ru/
Oxkcuapl: cocTaB, Kiaccudukaus, Bubmmorexa [JOK
40 31.01.24 https://m.edsoo.ru/ff0d664e
HOMEHKIATYpa POIII https://resh.edu.ru/
[Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX 6.02.24 https://m.edsoo.ru/ff0d664e
OKCHJIOB POII https://resh.edu.ru/
OcHoOBaHHMsI: COCTaB, KIacCHU(pUKAIIHS, bubmmorexa [TOK
42 7.02.24 https://m.edsoo.ru/ff0d67ca
HOMeHIIaTypa POIII https://resh.edu.ru/
[TonyueHnue u XuMHU4YeCcKHe CBOMCTBA bubmmorexa [IOK
43 . 13.02.24 https://m.edsoo.ru/ff0d67ca
OCHOBATIH POIII https://resh.edu.ru/
Kucnotsl: coctaB, knaccuukarus bubmmorexa [JOK
44 ’ ’ 14.02.24 https://m.edsoo.ru/ffOdfee2
HOMeHIaTypa POIII https://resh.edu.ru/
45 [Tonyuenue u XuMu4eCKre CBOWCTBA 20.02.24 bubnuorexa [IOK
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KHUCJIOT

https://m.edsoo.ru/ffOdfee2
POIII https://resh.edu.ru/

Conu (cpennue): HOMEHKIIATypa,

bubmmoreka [{OK

46 CIIOCOOBI TIOJYYCHUS, XAMUYICCKHEC 21.02.24 https://m.edsoo.ru/00ad9474
CBOMCTBa POUI https://resh.edu.ru/
[Ipaktudeckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 702,24 bubmmoreka [{OK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»

['eneTnveckas CBsI3b MEXKTY KJIaCCaMH bubnmorexa [JOK
48 HEOPIARHHECKITX COSMHEHI 28.02.24 https://m.edsoo.ru/00ad9a50
POIII https://resh.edu.ru/

bu6moreka [IOK

49 O06001eHre 1 cucTeMaTu3alus 3HaHu| 5.03.24 https://m.edsoo.ru/00ad9ch2

POIII https://resh.edu.ru/
KonTtponbHas padota Ne3 o teme bubnuoreka [IOK

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 6.03.24 https://m.edsoo.ru/00ad9ela
coequHeHun" POII https://resh.edu.ru/
[TepBbie MONBITKHM KIacCUpUKAITIT bubnuoreka [JOK

51 XUMHUUYECKHUX AJ1eMeHTOB. [loHsiTHE O 12.03.24 https://m.edsoo.ru/00ad9ffa
rpyIIax CXOJHbIX JIEMEHTOB POUI https://resh.edu.ru/
[Tepuonnueckuii 3aKOH U bubnunoreka [JOK

52 [Iepuonnueckas cucTeMa XUMHYECKUX 13.03.24 https://m.edsoo.ru/00ada52c
anemenToB [l. 1. Menneneepa POII https://resh.edu.ru/

bu6mmoreka [JOK

53 Ilepuropl, rpymnbl, NOATPYIIIBI 19.03.24 https://m.edsoo.ru/00ada52c

POIII https://resh.edu.ru/

54 Crpoenue atomoB. CocTaB aTOMHBIX 20.03.24 bubnmnoreka [JOK

saep. M3oTonbl

https://m.edsoo.ru/00ada342
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POIII https://resh.edu.ru/

CTpoeHue IEKTPOHHBIX 000JI04EK

bubmuoreka [JOK

95 aToMOB 3JieMeHTOB [lepuoanueckoit 2.04.24 https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenneneeBa POIII https://resh.edu.ru/
XapakTepucTUKa XUMHIECKOTO
3JIEMEHTA TI0 €T0 MOJIOKECHHIO B bubmorexa HOK

56 Mepuomseckoii cucteme 1. 1 3.04.24 https://m.edsoo.ru/00ada824

T POII https://resh.edu.ru/
Meneneera
3navenue [lepuoauyeckoro 3akoHa ajst
- bubmmoreka [IOK
57 I;ZSBHTM Hayru H__Hpaf( Tk A 1. 9.04.24 https://m.edsoo.ru/00ada96e
CHIIETIECB — YHCHDIN, Tiejaror 1 POII https://resh.edu.ru/
IpaKIaHUH
DIEKTPOOTPUTIATEIIBHOCTh AaTOMOB bubmorexa [TOK
58 B — 10.04.24 https://m.edsoo.ru/00adaab8
POIII https://resh.edu.ru/
bu6mmoreka [IOK

59 HNonnas xumuueckas CBsi3b 16.04.24 https://m.edsoo.ru/00adac34

POIII https://resh.edu.ru/
KoBasneHTHas mossipHas XMMHAYECKas bubmorexa HOK

60 17.04.24 https://m.edsoo.ru/00adaab8
CBAS POIII https://resh.edu.ru/
KoBanieHTHast HEMOJISIpHAsS XUMHAYCCKast bubmorexa HOK

61 23.04.24 https://m.edsoo.ru/00adaab9
CBAD POII https://resh.edu.ru/

bu6mmoreka [JOK

62 CreleHb OKUCIICHUS 24.04.24 https://m.edsoo.ru/00adae28

POII https://resh.edu.ru/

63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC 30.04.24 bubnunoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

64 OKXuCIATEN M BOCCTAHOBUTEIN 1 7.05.24 https://m.edso00.ru/00adb076
POIII https://resh.edu.ru/
bubmmoreka [{OK

K o4
65 gHTpOHI’Haﬂ pa60;(a Ned o Teme 1 8.05.24 https://m.edsoo.ru/00adb486
« TpOCHI/IC aToMa. HUMHUUYCCKasA CBA3b» Pam https://resh.edu.ru/
bubmmoreka [{OK
P i .
66 . ezeI;BI;HHgZpOK 303606?1611146 " 1 14.0.24 https://m.edsoo.ru/00adb33c
HNCTCMATHU s 3HAHUHN
a POIII https://resh.edu.ru/
bu6moreka [IOK
P i .
67 . eze]ge)m;mlgzpox 30506?1 cHue 1 1 15.05.24 https://m.edso0.ru/00ad9ch2
HNCTCMAaTHU Ui 3HAHUHU
1 POIII https://resh.edu.ru/
bu6mmoreka [IOK
P I . 0600
68 C3CPBHBIM YPOK 0 fueHHe " 1 21.05.24 https://m.edsoo.ru/ff0d61c6
CHCTEMAaTHU3aLUs 3HAHUH POII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

[Teproanueckuii 3aK0OH.
Hegnoinqecmﬂ cHhcTEMA brbmmorexa [OK

1 xumitgeckux emerros J1, 1. 1 https://m.edsoo.ru/00adb59e

POUI https://resh.edu.ru/

MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU bubnuoreka [IOK

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB POIII https://resh.edu.ru/
Knaccudukanus u HOMEHKIAaTypa bubamorera LIOK

3 1 https://m.edsoo.ru/00adb7e2
HCOPraHHHCECKUX BEICCTR POIII https://resh.edu.ru/
Bubpl XuMU4eCKOM CBA3U U TUIIBI bubamorera LOK

4 . 1 https://m.edsoo.ru/00adbac6
KPUCTAITMYECKUX PEHIETOK POIL https://resh.edu.ru/
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XuMuyecKkux Bubmmorexa LIOK

6 N 1 https://m.edsoo.ru/00adbch0
peaxiuii o pa3IMyHbIM IIPU3HAKAM PO https://resh.edu.ry/
[ToHsTHE O CKOPOCTH XUMHUYECKON bubnuoreka [IOK

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIIUAX

POII https://resh.edu.ru/
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ITonsaTrue o XUMHUUECKOM paBHOBCCHUU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

bubmuoreka [JOK

8 - https://m.edsoo.ru/00adc28c
XHUMHYECKON PEaKIMH U TIOJIOKESHUE POII https://resh.edu.ru/
XHUMHYECKOTO PABHOBECHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIC bubmorexa LHOK

9 https://m.edsoo.ru/00adcade
peaiii POIII https://resh.edu.ru/
Teopust SIEKTPOTUTHYECKON bubnuorexa [JOK

10 nucconuaiu. CUabHBIE U clla0bie https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI POIII https://resh.edu.ru/

bu6moreka [IOK

11 HoHHbIE ypaBHEHHUSI peaKkIuil https://m.edsoo.ru/00add448

POII https://resh.edu.ru/
XUMHYECKHE CBOMCTBA KUCIIOT U bubmuorexa [JOK

12 OCHOBAHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAIIIT POII https://resh.edu.ru/
XuMHYECKHE CBOMCTBA COJICH B CBETE bubmuorexa [JOK

13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8b?2
AJIEKTPOJUTUUECKON AUCCOIUALINKI POII https://resh.edu.ru/

bu6mmoreka [JOK

14 [TonsaTue o ruzmpoause comei https://m.edsoo.ru/00add9d4

POII https://resh.edu.ru/
O000I11IeHNE U CUCTEMATH3ALMSI bubmmorexa [IOK

15 N https://m.edsoo.ru/00addd12
SHAHIH POII https://resh.edu.ru/
[Ipaktuyeckas pabora Ne 1.

16 «Pemmenne 3kciepuMeHTaIbHBIX
3a/1a49

17 KonTtponpsHas padota Ne2 o teme POII https://resh.edu.ru/
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«ONEKTPOJIUTUYECKAS TUCCOLHALIMSL.
XUMHYECKUE PEAKLIUU B pacTBOpax»

OO61ast XxapakTepuCTHKA FaJOTeHOB.

bubmmoreka [{OK

18 XUMHUYECKUE CBOMCTBA HA TIPUMEPE https://m.edsoo.ru/00addfe?
xJiopa POII https://resh.edu.ru/
Xnoposojopoa. CossiHast KUCIIOTA, bubnuorexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOJyYECHUE, https://m.edsoo.ru/00adel104
MIPUMEHEHUE POUI https://resh.edu.ru/
[IpaxTnueckas padorta Ne 2 o Teme bubnuorexa [JOK

20 «[Tomy4ueHne COJITHON KUCIIOTHI, https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY» POIII https://resh.edu.ru/
Brruncnenus mo ypaBHeHUAM bubnuoreka [IOK

21 XUMUYECKUX PEAKIUi, €CITN OJINH U3 https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE POII https://resh.edu.ru/
OO011ast XapaKTepUCTUKA AIIEMEHTOB bubamorera LOK

22 VIA-rpyrs: https://m.edsoo.ru/00ade64a

POIII https://resh.edu.ru/
AnnoTponHbie MOIU(UKALIUN CEPBI.
HaxomI;eHI/Ie ceprII I/I(beé COC,Z[I/IHeII){I/Iﬁ bubmnorexa [TOK

23 . https://m.edsoo.ru/00ade64a
B Npupoje. XMMUYECKHE CBONCTBA POII hitps://resh.cdu.ru/
cepbl
CepoBoiopo1, CTpOCHHE, bubmmorexa [IOK

24 . https://m.edsoo.ru/00ade802
(busnyueckrue u XMMHUYECKUE CBOMCTBA POII hitps://resh.cdu.ru/
Oxcuppl cepbl. CepHast KMCIIOTA, bubnuoreka [IOK

25 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA, https://m.edsoo.ru/00adea28
IIPUMEHEHHE POII https://resh.edu.ru/

26 XUMHUYECKUE PEAKIUH, JICIKALLNE B bubnunoreka [JOK
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OCHOBE IIPOMBIIIJIEHHOTO crioco0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHWMHYECKOE 3arpsi3HEHUE
OKpYKaroILlEeH Cpelibl COCTUHEHUSIMU
cepsl

https://m.edsoo.ru/00adec8a
POIII https://resh.edu.ru/

Brrancinenne MaccoBOU JTI0JIH BEIXOJA

bubmmoreka [{OK

27 o 2 bea https://m.edsoo.ru/00adec8a
IT T KIIUH
POZLyKTa peakit POIII https://resh.edu.ru/
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpynnsl. A30T, pacupocTpaHeHHE bubmorexa HOK
28 p};ne (1) . éf . pocTp https://m.edsoo.ru/00adeea6
B IIpA N3NYCCKUE U
PHpOE, . POIII https://resh.edu.ru/
XUMHUYECKHE CBOMCTBA
AMMmak, ero pusudeckue u bu6moreka [IOK
29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U https://m.edsoo.ru/00adf004
MPUMEHECHHE POUI https://resh.edu.ru/
[IpakTrueckast pabota Ne 3 o Teme
30 «ITonmyyenne aMmMuaKa, U3y4deHHUE €T0 bubmorera [JOK
N i - H3YH https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KHCJI0TA, e€ PU3nIeckue u bubmmorexa [IOK
31 ecxie J https://m.edsoo.ru/00adf306
XHUMHYCCKHE CBOMCTBA
POII https://resh.edu.ru/
Hcnosib30BaHME HUTPATOB U COJICH
aAMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
32 00peHuii. XMMHUYECKOe bubmotera [JOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCTMHCHUSIMH a30Ta
®ochop. Oxeun docdopa (V) u bubnunoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U https://m.edsoo.ru/00adf68a

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC

P3LW https://resh.edu.ru/
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https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/

Hcnons3oBanue pochaTo B
Ka4yecTBE MUHEPAIbHBIX YI0OpCHUH.

bubmuoreka [JOK

34 SarpsHERHE MPHPOMHOH CpeE] https://m.edsoo.ru/00adfc20
POIII https://resh.edu.ru/
dbocharamu
Yruepon, pacupoCTpaHEHUE B bubnuorexa [JOK
35 npupo e, GU3HIECKUE U XUMUICCKHEC https://m.edsoo.ru/00adfd9c
CBOICTBa POIII https://resh.edu.ru/
Oxcuapl yriepoa, ux Gu3ndeckue u
ngniecz:Ie fBoﬂﬁCTBa.q) bubmorexa HOK
36 https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE TIPOOJIEMBI, POILL https://resh.edu.ru/
CBsI3aHHBIE C OKcHIoM yrieponaa (IV)
bu6moreka [IOK
37 VYronpHas KACIOTa U €€ COJIU https://m.edso0.ru/00ae006¢
POII https://resh.edu.ru/
[Ipaktruueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa. Bubmmorexa [JOK
38 https://m.edsoo.ru/00ae027e
Kaqi:CTBeHHaﬂ peakius Ha KapOoHaT- POII httos://resh.edu.ry/
HOH
[TepBoHauanbHBIC MOHATHS 00 bubnuoreka [JOK
39 OpraHUYECKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIiIepoJia POI https://resh.edu.ru/
bubmuoreka [JOK
40 KpemHuwuii u ero coenuHeHUS https://m.edso0.ru/00ae080a
POII https://resh.edu.ru/
[IpakTuueckas pabota Ne 5. Pemenue BuGmiorexa 1IOK
41 BKCHepHiweHTaHLHHX SAIAT IO TeMe https://m.edso0.ru/00ae0bf2
«BaxkHeiime HeMeTauIbl U UX POII https://resh.edu.ru/
COCJTUHECHUS»
42 KonTtponsHas padora Ne3 mo teme bu6nmoreka [JOK



https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/
https://m.edsoo.ru/00adfebe
https://resh.edu.ru/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/
https://m.edsoo.ru/00ae0bf2
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«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS

https://m.edsoo.ru/00ae0el8
POIII https://resh.edu.ru/

OO61ast XxapakTepUCTUKAa XUMUYECKHUX
JJIEMEHTOB — METAJIJIOB.
Merainueckas CBsi3b U

bubmmoreka [{OK

43 https://m.edsoo.ru/00ae103e
MeTa?queCKas[ KpHCTaHJIHiIeCKaa POII https://resh.edu.ru/
pemérka. Gu3nyecKkre CBOMCTBa
METaJIJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB. bubmmoreka [{OK

44 DIIEKTPOXUMUYECKHUI P https://m.edsoo.ru/00ae1156
HanpsHKEHUM METaIoOB POIII https://resh.edu.ru/
O61ue crnocoObl NOTy4YeHUS
meTaioB. CiutaBel. Beraucienus mo bu6moreka [IOK

45 YpaBHEHUSM XUMUUYECKHUX PEAKITUH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH W3 PEareHTOB COJACPIKUT POUI https://resh.edu.ru/
npuMecH

bu6mmoreka [IOK

46 [ToHsaTHE O KOPPO3UU METAJIOB https://m.edsoo.ru/00ae1278
POII https://resh.edu.ru/
bu6mmoreka [JOK

47 [lemouHbIC METAILITBI https://m.edsoo.ru/00ael4b2

POIII https://resh.edu.ru/
OKCHIBI ¥ THAPOKCU/IBI HATPUS U bubmorexa HOK

48 https://m.edsoo.ru/00ael4b2
Kamt POIII https://resh.edu.ru/

bu6mmoreka [JOK

49 meHOquOSGMeHLHVHe MeTaIRt = https://m.edsoo.ru/00ael5e8
AR 1 MarHin POIII https://resh.edu.ru/

50 Baxwueiimune coeTMHEHUS Kb bubmuoreka [JOK
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https://m.edsoo.ru/00ael15e8
POIII https://resh.edu.ru/

O0001IEHHE U CUCTEMATU3ALIUS

51 .
3HaAHUH
JKEcTKOoCTh BOBI M CITOCOOBI €& bubmuorexa LIOK
52 https://m.edsoo.ru/00ae1886
yeTpateHus POIII https://resh.edu.ru/
[IpaxTueckas padota Ne 6 o Teme
53 "YKECTKOCTHL BOJIBI M METOBI €6 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6moreka [IOK
54 ATtoMUHHK https://m.edsoo.ru/00aelc64
POIII https://resh.edu.ru/
AmMdoTepHbIe CBOMICTBA OKCHIA U bubmmorexa LIOK
55 https://m.edsoo.ru/00aelc64
PHApoKcHaa POII https://resh.edu.ru/
bu6mmoreka [IOK
56 Keneso https://m.edso00.ru/00ae1d86
OKcHIbl, THAPOKCUIIBI U COJIH JKEJIe3a Bubmmorexa LIOK
57 (1) w sweesa (110) https://m.edso00.ru/00ae35e6
POII https://resh.edu.ru/
58 O000I11IeHNE U CUCTEMATH3ALIMSI
3HAHHUH
[IpakTuueckas paborta Ne 7. Pemenue BuGmorexa LIOK
59 3KCHepH§46HTaHLHHX SANATTIO TEME https://m.edsoo.ru/00ae3de8
«BaxkHeiime MeTallIbl U UX PO https://resh.edu.ru/
COCJTUHECHUS»
50 Brruncnenus no ypaBHEHUsAM bubnuoreka [IOK

XUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3

https://m.edsoo.ru/00ael1750
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pEareHToB JaH B U30BITKE UITU
COJICPXKHUT pUMecH. Borancienus
MacCOBOM JIOJIM BBIXOJIa IIPOIYKTA

POIII https://resh.edu.ru/

peaxiuu
61 O060011IeHNe U CUCTEMATH3AIIHS 1
3HAHHUH
KonTtponsnas pabora Ne4 no teme
62 «BaxxHeiine MeTaJlIbl U UX 1
COCTMHCHUS
BemectBa u matepuainsl B bubmorexa [TOK
63 . 1 https://m.edsoo.ru/00ae3f50
MMOBCEIHEBHOM YKU3HH YeIOBEKa PO https://resh.edu.ru/
XHWMHUYECKOE 3arps3HEHUE bubnmorexa [JOK
64 = 1 https://m.edso0.ru/00ae4270
OKPYAIOMICH Cpedibl POIII https://resh.edu.ru/
Pousib xuMuu B perienun bubmorexa IOK
65 1 https://m.edsoo.ru/00ae4270
PKOIOTHYCCKHX MPOGICM POIII https://resh.edu.ru/
. bu6mmoreka [JOK
66 Pescpiibii ypo. 0606? cHne 1 https://m.edsoé.I ru/00ae0dOa
CHCTEMATHAIIA SHAHIH POIII https://resh.edu.ru/
. bu6mmoreka [JOK
67 Pesepaiblit ypok. 0606?1 crme 1 https:// m.edsoclf ru/00adb33c
cHUcTeMaTH3allns 3HaAHUI PO https://resh.edury/
. bu6mmoreka [JOK
68 Peseprbiit ypox. O606i11eH1/1e 1 1 https:// m.edsog ru/00ad9cbh?
cHUCTeMaTH3allns 3HaHUI PO https://resh.edury/
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA
8 KJIACC

Xumus. 8 knacc/I"abpuensa O.C., OctpoymoB W.T'., Cnagkos C.A., AKIIMOHEpHOE 00IIIECTBO
«M3narensctBo «IIpocBemenne», 2022 r.

9 KJIACC

Xumus. 9 kinacc/I"abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AkiinoHepHoe 00IeCTBO
«M3narenscTBO «IIpocBemenne»,2022 r.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

8 KJIACC

Mertoaudeckoe nocodbue. 8 kiacc (apropel O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
Cnankon), 2022 r.

["abpuensn O.C., JIvicoa I'.I'. - Xumus. 8 knacc. bazoBelil yposens. [IpoBepounsbie u
KOHTpOJIbHBIE paboThl, [IpocBemenue, 2023 r.

9 KJIACC

Metoaudeckoe nmocobue. 9 knacc (apropel O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
Cnankos), 2022 r.

INa6puensna O.C., JIsicoBa I'.I'. - Xumus. 9 knacc. ba3zoBbiii ypoBens. [IpoBepounbie u
KOHTpOJIbHBIE paboThI, [IpocBemenue, 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI

N PECYPCBI CETU UHTEPHET
8 KJIACC

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/

9 KJIACC
https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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1. OGopynoBanue u npudOPHI

Ne | HaumeHoBaHMe 00BEKTOB U CPEICTB MATEPHAJILHO — TEXHUYECKOI0 o0ecreyeHust
n/n
I. IlewyaTrHble mocodous
1 KoMIIEKT IOPTPETOB YUEHBIX-XMMHUKOB
2 Cepus cripaBo4yHbIX TaOsmil o xumuH («Ilepuonnueckas cucrema xumudeckux aemeHToB .M. MenneneeBay, «PacTBopuMocTh
CoJIeH, KUCJIOT U1 OCHOBAHUM B BOJIE», « DIEKTPOXUMHUUECKUN Psii HAIPSDKEHUH MeTallIoB», «OKpacka HHIAUKATOPOB B Pa3JIMUHbIX
cpemax»)
3 Cepus TaOaMI] 10 HEOPraHUYECKOW XUMHHU
4 Cepust TaOIUI] 10 OPraHUYECKON XUMUU
II. UH(popManHOHHO-KOMMYHUKATHBHbIE CPeICTBA
1 DJIeKTPOHHBIE OMOIMOTEKH 0 KypCy XUMHHU
I11. Texuu4eckue cpeacrea o0y4eHust
1 Komnerorep
2 MynbTUMETUITHBINA TPOEKTOP
3 OKpaH OpOEKIMOHHBIN
IV. Y4eOoHo-npakTHUYeckoe u y4eOHO0-1a00paTOPHOE 000pPYyA0BAHUE
Hu¢posas 1adopaTopus no XumMuM (yueHuuyeckas)- gadbopaTopHoe 000pyoBaHHE IIEHTpa 00pa30BaHUsS
€CTECTBEHHOHAYYHOW U TEXHOJOTHYECKOM HanpaBieHHOCTEN («Touka pocray)
1 Jatuuk pH ¢ nnanazonom usmepenus ot 0 no 14 pH
2 JlaTyuk BBICOKOHM TeMIepaTypsl (TepMONapHbIi) ¢ Juana3oHoM u3MepeHus He yxe 4eM ot -100 go +900C
3 JlaT4uK 3IeKTPONPOBOAUMOCTH € AuanazoHaMu u3mepenus He yxe uem oT 0 1o 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000
MKCM
4 JlaTumk TeMIiepaTyphbl INIATHHOBBIN C IMANa30HOM H3MepeHus He yxke 4em ot -30 o +120C
5 JlaTunk onTHYECKON IIOTHOCTH 525 HM
IIpubGopsl, HAOOPBI MOCYABLI M J1A00PATOPHBIX NPUHALJIEKHOCTEH NJIs1 XUMHYECKOI0 IKCIIEPUMEHTAa
O0mero Ha3HaAYeHHUS
1 Becsl anekTpoHHBIE
2 HarpeBarenbHble IpuOOpHI:

- DJIEKTPOIUTHTKH TAOOPATOPHBIE C OTKPBITOM CIIUPAIIBIO
- CHUPTOBKH




- aeKTpoHarpeBarenu i npooupok HII-1
- Harpesaresb A Koo yueOonwrii HKY

(O8]

Jlocka 1 cynky rnocy sl

I

KoMriekT anekrpocHa0keHrs KaOMHETa XUMUU

JleMOHCTpPAUMOHHBbIE
Habop nocynbl u nprHaAJIEKHOCTEH 1J1s1 JEMOHCTPAILIMOHHBIX OIBITOB M0 XUMUU

Ha6op z[eTaneﬁ JJIs1 MOHTAXXa YCTAHOBOK, HJIJIFOCTPUPYIOMIUX XUMHWYCCKHUEC ITPOU3BOACTBA

CTOJIMK TOIBEMHBIH

[lITaTuB a1t AEMOHCTPAIMOHHBIX Mpooupok I1X-21

N B[ W[~

Habop ¢naxonos (250 — 300 mu1 1u1s XpaHeHUs: paCTBOPOB PEAKTHBOB)

Cnenuajau3npoBaHHbIe MPUOOPHI U ANNMAPATHI
Amnmnapar (mpubop) anst nonydenus razos (Kumnma)

Ha60p JJI OIIBITOB 110 XUMHHU C 3JICKTPUICCKHUM TOKOM

Kowmmuekt Tepmometpos (0 — 100 °C; 0 — 360 °C)

[Ipubop 11t OkKMCaeHUs cIUpTa HaJl MEIHBIM KaTaJln3aTopoM

[Tpubop /14 MoJTydeHUs TaIONI0AJIKAHOB U CIIOXKHBIX ()UPOB

Boponka nenutenbHast 1ist paboThI ¢ BpETHBIMH BEIIECTBAMU

Bo3aymHelil X010 AMIBHUK

0NN N[ |||~

BOpOHKa JACIINTCIIbHAsA O6IJ.ICFO Ha3HAa4YCHUA

KoMniekTsl AJst HaﬁopaTOpHI)IX OINIBITOB U MPAKTUYCCKHUX 3aHATHII 10 XUMHH
Becwl Mexannueckue na60paT0pHHe

Becsl anextponHble yueOHbIe 1abopaTropHbie BYJI-50 OM

HaGop 6aHok /17151 XpaHeHust TBepIbIX peakTHBoB (30 — 50 mur)

Habop cxnsiHoK ((hr1akoHOB) AJ1s1 XpaHEHUs! PACTBOPOB PEAKTHBOB

Ha6op npobupok (I1X-14, ITX-16)

[TpuGop 1151 mosTyyeHHsI ra3oB

Habop «BbricokomMosieKysspHbIe BEMIECTBAY

L[I/IJ'II/IHILpLI MCPHBIC CTCKIIAHHBIC

Kpucrannmsarop

— =00 | I[N N[ |W (N —

(e} e}

Habop cTexisaHHBIX TPyOOK
- IMaMmeTp oT 3 10 7 MM
- quaMetp ot 4 10 7 Mm




V. Moaean
Habop kpuctammieckux peneTok: aamasa, rpadura, moBapeHHON COn

Ha6op JJIs1 MOACTIMPOBAHUA CTPOCHUA OPIraHNYCCKUX BEIICCTB

W

Habop nns MoenupoBaHusi 3J€KTPOHHOIO CTPOEHUSI aTOMOB 3JIEMEHTOB

VI. HarypasbHble 00b€KTbl, KOJJICKIHH

Booxna

KameHHbII yrosib ¥ NpoJIyKThl €ro nepepaboTKu

Kayuyk

MuHepaisl ¥ TOPHBIE IOPOIBI

Topd u npoayKTHI ero nepepaboTKu

HedTp n Baxkuelime npoayKTel ee nepepaboTKu

ITnactmaccel

0| N N[N —

Tonmuso

VII. PeakTuBsbl

Ha6op Ne 1 OC «Kucnotei»

Hab6op Ne 3 OC «I'unpoxcuab»

Ha6op Ne 6 OC «Illenoynbie U mea04yHO3eMeNbHbIE METAJITbD)

HaGop Ne 11 OC «KapOoHaTs»

Hab6op Ne 13 OC «Auneratsl. Poganunpl. CoequHEHUS JKene3a.

Hab6op Ne 14 OC «CoenuneHust Maprasia

Hab6op Ne 16 OC «Hutpatei»

HaGop Ne 17 OC «MHaukaTopb»

Ha6op Ne 19 OC «YrneBogopoabi»

Hab6op Ne 20 OC «Kucnopoacoaepkaniye opraHiuecKrue BeecTBay

Ha6op Ne 21 OC «KucnoTsl OpraHuuecKue»

Ha6op Ne 22 OC «VYrneBosibl. AMUHBI)

Ha6op Ne 24 OC «Marepuaibi»

VIII. AnTeuka nepBoii mnoMouu
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