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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA HAa OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanmu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYPUPOBAaHUE 10
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOrOo  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus nmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEU MPENCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JCSTENBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECIEeUMBAIOTCS CcHeUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. CojaepaHUE CKIAIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIHUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHuWe XUMHU MPOUCXOJHUT C MPHUBICYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapakTepa, fA3blKa HayKu, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUU MpaBWJl O€30MacHOro oOpalieHus ¢ BEIIeCTBAMH B
MOBCETHEBHOM KHU3HM.

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

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHSATUIO PEIICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue o00mel (QYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy OOyYaloOlmUMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, 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, B3aUMOJIECHCTBHE MeJIa ¢ KUCIIOTOM) SBIICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHUss CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTepKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOs.

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

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIeIOBaHHE OCOOCHHOCTEM pPAacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue 00pas3lOB  HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB MEpHOJA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHutro B [lepuonnueckont cucreme /. . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W mnpaktuku. [[. . MenneneeB — y4yéHbl U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
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. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pEAKIUMU W TMOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

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

Peakiiuu nonHoro oOMeHa. Y ciioBus MpOTEKaHUSI peakliuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICTOBAHUE DJICKTPOIPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o00pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6miast xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QuU3HUECKMe H XHMHYCCKHE CBOWCTBAa (00mMeEe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUs. A30T, PaCHpPOCTPaHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHUE OKPY KaIOIIe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KHUpaXx, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupoje. OOmme mnpenacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyUYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBaMHu azora, ¢ochopa M HUX COCAUMHEHUN (BO3MOXXHO HCIIOJIB30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHUE U M3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMHHUU,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
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
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, 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 ene3a. OKCUabl, THAPOKCH bl U conn xkernesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajlbLHUs, alFOMUHUA, LIUHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTepusi, aTOM, DOJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHUS XUMHUHU B €IUHCTBE Y4eOHOH W
BOCIIUTATEIIbHON JCSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COLIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMHU, IPHHATBIMH B
oOIIecTBe TMpaBWJIaMH W HOPMAaMH IIOBEJICHHUS M CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATIU3AIUN 00YyJatOIIHXCS.

JIM4HOCTHBIC  PE3ynbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOyYaromIUXCs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHECHTAIUA U
pacHImpeHne ONbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA

IIEHHOCTHOT'O OTHOIIICHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWI0, TIOHMMAaHUS 3HAYCHUS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIANIETh JOCTOBEPHOW MHGPOpMAIHEH O
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBCHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOIIECTBRa;

2) TPaKAAHCKOT0 BOCIIUTAHUA:



MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIEeNOBAaTENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW MESITEIbHOCTH MpHU
BBITIOJIHEHUN Y4YEOHBIX, IO3HABATENIBHBIX 3a7a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEACHHUE U TIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE MU XMMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTH HAay4HOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPesIoi, O POJIU XMMHUHU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUH IO
XUMUHU, HEOOXOIUMBIC NJIi OOBSCHEHHUS HaOII0JaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIBHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHI0O M TIO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOEKTHOM U  HCCIEIOBATENIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHA OOyuYeHHUS B
JIaJIbHEUIIIEM

4) hopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH MHW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3[0POBBIN 00pa3 >XWU3HM, OCO3HAHWE TMOCIEJICTBUN W
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWJI OE30MaCHOCTH TPH  OOpaIlIeHUu C
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUI0 Mpodeccrii 1 Tpyaa pa3IndHOTO poa,
YBOXEHHE K TPYAy M pe3yibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyaIbHON TPAEKTOPUH MPOJODKEHHS 00pa30oBaHus ¢ YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIEIHON Mpo(ecCHOHANBHON ASATEIPHOCTH M Pa3BUTUA HEOOXOAMMBIX YMEHUH,
FOTOBHOCTH aIalITUPOBATHLCS B MpOo(hecCuOHAIBHOM Cpelie;



6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH I1EJIeCO00pa3HOE OTHOIICHHE K TIPHUPOJC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TOHUMAaHHUE IIEHHOCTH 370POBOTO H
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3HUECKOMY W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
mpaBuI 0€30ITACHOTO MTOBEJCHUS TP pabOTe C BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3I0OPOBBIO M JKU3HH JIFO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble NMPU WU3YYCHUH XUMUH, IS
pEIICHHMS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, JIJIS TOBBIIICHHSI
YPOBHS  DKOJIOTHYCCKOW  KYJBTYpbl, OCO3HAHHMS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM WM IMyTeH MX PEIICHUS TOCPEACTBOM METOJO0B XHMHH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOW W COIIMAIBHON TTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MeranpeaMEeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOpHS,
NPHHIIMII, TUTIOTE3a, (aKT, CHCTeMa, MPOIIECC, SKCIICPUMEHT U JIPYTroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HAHHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOUM KapTHHE MUpA, U YHUBEpCAIbHbIe yueOHbIe NeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKaTUBHbIC, DETYJIATUBHBIC), KOTOpbIe OOecneunBaloT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHPOBAHUIO W OCYIIECTBICHUIO Y4eOHOM
NEeSITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeicTBUA:

YMEHHS HCIIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHHUU
3HAHWI: PACKPBIBATH CMBIC XUMHUYECKUX TMOHSATUH (BBIACIATh MX XapaKTEepHBIC
MPU3HAKK, yYCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU TOHATUSMH), MCIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS H
KPUTEPHUH 711 KIACCHU(PUKAINKM XMMHUYECKUX BEIIECTB M XUMUYECKHX PEaKITUi,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3UM MEXKIY OOBEKTAMH H3YYCHWS,
CTPOUTH JIOTUYECKUE PACCYKACHUs (MHIYKTHBHBIC, ICITYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BHIBOJBI U 3AKITFOUCHHS;

yMEHHE TMPUMEHSATh B TIPOIECCe TO3HAHUS TOHATHS (NPEIAMETHBIE W
MeTarpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3yEMbIE B XHMHUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJCIIBHBIE TIPEICTABIICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4Yeckas ¢Gopmylia U YypaBHEHHUE
XAMHYECKOW PEaKINy — MPU PEIICHUHN Y4eOHO-TTO3HABATEbHBIX 3a71a4, C YIETOM
ATUX MOJICTBHBIX TPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBECHHBIC



MIPU3HAKY U3yYaE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MIPOTUBOPEUHS B U3yUaeMbIX MIPOIIeCCax U sIBICHUSX.

Ba3oBble nccienoBaresibCKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TaKkKe B KadeCTBE OCHOBBI i1 (OPMUPOBAHUSI THUIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CY)XICHUM;

npuoOpeTeHUEe OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YMEHHE Ha0IoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpojieraHHoM pabdore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOMpaATh, aHAJIW3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIUIO
pa3IUYHBIX BUJO0B U (OPM TPEACTABICHUS, MOTYy4aeMyl U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KAaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3INMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/1a4 ONPEEIEHHOIO TUIIA, MPUOOpPETEHUE OIbITA B
00JaCTH  MCTOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PAa3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMANBbHYIO (pOpMY TIpecTaBlieHus nHOpMaIuu u
WUIIOCTPUPOBATh pPEIIAEMbIE 3a/aud  HECIOXHBIMH CXEMaMH, JHUarpaMMamu,
npyrumMu popMamu rpapuku U ©X KOMOMHAIIUSMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOU W
MCCJIeI0BATEIBCKON ACATENHHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHS 3aJlaBaTh BOMNpPOCH (B Xoie Juanora W (WiIM) JUCKYCCHUU) TIO
CyImIeCTBY  OOCyXmaemMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMIOJHEHHUSI IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEJIbHOM
NEATEIbHOCTH B YCTHBIX H TMHUCbMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTAIUI0
pPE3YyIAbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



YMEHHUS y4e€OHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABAaTEIPHOM W HCCIIENOBATEIIbCKOM  JEATEIBHOCTH NPHU  PELICHUHU
BO3ZHUKAIOLIMX NpoOJIeM Ha OCHOBE Y4ETa OOLIMX MHTEPECOB U COIIACOBAHMUS
no3unuii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLEHKE KayecTsa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YyHUBepcaJbHbIE y4eOHbIE 1eCTBUSA:

YMEHUE CAMOCTOSTENBHO OIPENENATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOATENIBHO COCTaBJISITH WM KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUNA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O PE3yJlbTaTa 3asBJICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUH 3a/1aHHIA.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoi,
BBIJIEIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHUM, crenudpuyeckue s MpeIMeTHOM obnactu «XuMHUs», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEepIpeTaluu,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6yuenus B 8 kiacce npeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

e pAaCKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJHAs U HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsl Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUUATEIBHOCTbh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeakiusi, KiacCu(UKAIMs pEeaKiui: peakiuu
COCMHEHUS, PEaKLMU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUnuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHAE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTa b, pajguyc
aToMa, XMMHYECKAsl CBSI3b, MOJSIPHAS M HEMOJSIPHAs KOBAJEHTHAS CBSI3b,
VOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI1 BEIIECTBa
(MpoLEHTHAsI KOHLIEHTpAIIKsI) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKUX IIOHATHA H
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUM BEIIECTB U UX MPEBPALICHHUI;



WCIIOJB30BaTh XMMHMYECKYI0 CUMBOJUKY [UJIi COCTaBjieHUS (HoOpMyl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OMPENENATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWCIEHMSI  BJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHUJ XUMHYECKOW CBSI3M (KOBaJICHTHas M HOHHAs) B
HEOPraHWYECKUX COCTUHECHUSAX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh TMOHUMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOTaIpO;

OMHUCHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy I[lepuonnueckoit
CUCTEMBbl XUMHMYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)y, mansie u
OOJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB /[l W.
MenzeneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio 3JIEKTPOHOB
U pacipeiesIeHUe X M0 AIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATH XUMHUYECKHUE DIIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakUuH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

IIPOTHO3MPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHHS XHUMUYECKUX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJEKYJSIPHYHD M MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJIO XHUMHUYECKOro JjeMeHTa 1o Qopmyre
COEMHEHUS, MAaCCOBYIO JIOJIO0 BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEIbHOCTU — AHAIINA3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pHUKAIUIO,
BBISIBJICHUE NPUYMHHO-CIEJACTBEHHBIX CBSI3€M — 11 M3YYEHHUS CBOMCTB
BCIIECTB M XMMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPAaBWJIAaM  TOJIb30BAaHUSA  XMMHUYECKOW  TOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), MHPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHKUPOBaTh W TMPOBOAWTH  XUMHYCCKHE  DKCIICPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHAUKATOPOB
(makmyc, dheHondranenH, METUIOPAHXK U APYTHUE).

K xoHiy oOyuenus B 9 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMHUYECKHUI
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHWUOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTBI, 3JECKTPOJUTUYECKAsE IUCCOLMALINS, pPEAKIMd HOHHOIO
oOMeHa, KaTalau3aTtop, XUMHYECKOE paBHOBecHe, oOOpaTUMblE U
HeoOpaTUMBIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIINH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHWE U  BOCCTAHOBIICHHUE,
aJIOTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJ€HTHAs, MOHHAafi,
MeTajInyeckas), KpUCTaulnueckass pemeérka, KOppo3us METaIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MpeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TOHATUH U
NPUMEHATH 3TH HOHATHUS MIPU ONUMCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY /I COCTaBieHUs Qopmyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTh BEIIECTB K
OmpeNen€HHOMY KJIacCy COeQWHEHUH 1o ¢(opMmyrnaMm, BHI XUMHUYECKOU
CBA3UM (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHHM, TUIT KPUCTALUTMYECKON
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIKCHIBATH M XapaKTEPU30BaATh
Tabnumunyto ¢opmy llepronnueckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB:
paziuyarh MOHATHUS «JIaBHas mnoarpymnmna (A-rpynmna)» U «noOoyHas



noarpynna (b-rpynna)», manble u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, oOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B W3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUHN B
npeaenax MajiblX MEePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE DJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIAYy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEMIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTETICHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEeHUPUUECKUE XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEPXKIas OIHUCAHUE
nmpuMepaMu MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIni;

COCTaBJISATh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMALIMM  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS peakluid, MOATBEPKIAIOUMX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX pPeaKIni;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IHYHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

coOmoaTh  TMpaBWja  MOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOW U
nabopaTopHbIM 000pYyIOBaHMEM, a TaKKe IMpaBWiIa OOpamieHuss C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHWPaHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIMH,  MOJATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTUOHbl aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICITUTEIILHON NMEATeILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIO, BBHISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — MJI M3Y4YEHUS CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOABl TO3HAHHS —
HAOJIFO/ICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (peajbHBIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 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
€CTEeCTBO3HAHUS U bubmorera [JOK
1.1 N 5 2 https://m.edsoo.ru/7f41837c
MPAKTUYECKOU JIeATeTLHOCTH
O6opynoBanue Touku pocta
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6moreka [IOK
B .K Ml e
2.1 OSAyx. AHCIOPOA. LORITH 6 1 https://m.edsoo.ru/7f41837c
00 oxcruaax
O6opynoBanue Touku pocta
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
bubmuoreka [JOK
Bopa. PactBopsl. [Tonstue 06
2.3 A P 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUSX
O6opynoBanue Touku pocta
OCHOBHBIE KJIacChl bubmotera [JOK
2.4 . 11 1 1 https://m.edsoo.ru/7f41837¢c
HEOPraHUYECKUX COCAMHEHUI
O6opynoBanue Touku pocta
Hroro no paszneny 30



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

Paznean 3. Ilepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKHCIIUTEIBHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
bu6moreka [IOK
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIMU B pacTBOPaX O6opynoBanue Touku
pocta
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIHEL 2-€P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 BHCHI\-;GHTO]I: VA-Ir) nbl. A30T, pocdop u ux 7 1 bubmorexa LIOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEJIMHEHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 3 1 5 bubnuoreka [IOK
' anemeHToB |VA-rpynmsl. Yrieposa u https://m.edsoo.ru/7f41a636



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

KPEMHUI U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oKpy:Kaomasi cpeia
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 03.09.24 bubmmoreka [{OK
uesioBeka. Tela v BenecTsa R https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 05.09.24
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU httos://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia bubnuoreka [IOK
paboTHI B TaOOPATOPUU U TIPUEMBI https://m.edsoo.ru/ff0d23dc
3 1 1 10.09.24
oOpareHus ¢ 1abopaTOpHBIM Ob6opynoBanue Toun
000pyTOBaHUEM pocta
bu6mmoreka [IOK
Uucrele BemecTBa U cMecu. CriocoOsl https://m.edsoo.ru/ff0d26ca
4 . 1 17.09.24
pasaeiieHus: cMecei O6opynoBanue Touku
pocta
[IpakTrueckas padora Ne 2 Bu6 OK
5 «Paznenenue CMeceﬁv (Ha mpumepe 1 1 19.09.24 ht?ps?/jlr%f:(li(sigru /F0d28c8
OYHCTKU MOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 A 1 24.09.24
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 26.09.24
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 01.10.24 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6c¢c



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

bubmuoreka [JOK

A - .10.24
9 TOMHO-MOJICKYJIIPHOE YICHUE 03.10 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. But 1OK
HOJIIMOTEeKA
1 X .B .10.24
0 nMudeckas popmysa. BareHTHOCTh 08.10 httos://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
OTHOcCHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11 10.10.24
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 15.10 24 bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. 171024 bu6mmoreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SIBIICHUSI. 991024 bu6moreka [IOK
XUMHY€ECKast peaKius o https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yCiIoBUs NPOTEKAHUS bubnuoreka [IOK
15 . 24.10.24
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 05.11 24 bubnuoreka [IOK
XUMUUECKUE yPABHEHUS o https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX 07.11.24 bubmmorexa [TOK
B N P o https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKuX peakiinii
18 (coenMHEHMS, PA3JIOKEHUS 12.11.24 bubmorexa HOK
8 > P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii- Bu6 1OK
noIMoTeKa
19 . 0600 14.11.24
HIMIITOTIEAHCT © erHHe " https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHHUHA
20 KonTtposneHas padota Nel mo teme 19.11.24 bubnuoreka [IOK

«BelecTBa U1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K — 21.11.24
POSAyxa. RHCIOPOA = JTEMEHT U https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
duznyeckre 1 XUMHUYECKHE CBOMICTBA Bu6 LIOK
HOIMoTEKA
22 KHCIIOpo1a (peaKIuy OKUCIICHHSI, 26.11.24 httos://m.edsoo.ru/f0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl nostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH 28.11.24 bubnmorexa LOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin bubnuoreka [IOK
24 peaKkuuu, MOHSITHE O 03.12.24 https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECCKOM ypaBHEHUH, 3K30- U O6opynoBanue Touku
SHIOTEPMHYCCKUX PEAKITUIX pocta
TormmBo (HedTh, yroias U METaH).
25 3arps3HeHue BO3Iyxa, CIIOCOOBI €r0 05.12.24 bubmorexa HOK
p xS, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa 10.12.24 bubmiorexa LOK
i - p posa, o https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 12.12.24
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
28 17.12.24
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COJIAX 19.12.24 bubmnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B 24.12.24 bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpakTtuyeckas padora Ne 4 o reme 26.12.24 bubnuoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lony4yenue u cobupanue BOAOPO/Ia,
HU3yYECHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32 09.01.25
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa Bu6 110K
nOIMOTEKA
33 14.01.25
BCLIECTBA rasa 1o ero HSBGCTHO_I_VIY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1o Eu6 LIOK
nOIMOTEKA
34 16.01.25
ypal.a.HeHmO peardiit }fa OCHOBE 3aioHa https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
35 du3nvecKkrue U XMMUYECKHE CBOMCTBA 91.01.25 bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 93.01.25 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIe
37 Y HEHACHIIIICHHBIC PacTBOPHL. MaccoBas 28.01.25 bubmorexa IOK
B P PEL o https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme bubnuoreka [JOK
«IIpurotoBieHue pacTBOPOB ¢ https://m.edsoo.ru/ff0d5eba
38 .. o . 30.01.25
omnpeneaEéHHON MaCCOBOM JI0JIeH O6opynoBanue Touku
pPacTBOPEHHOTO BEIIECTBA» pocTa
39 KounTtponsnas pabora No2 mo teme 04.02.95 bubnunoreka [JOK
«Kucnopoa. Bomopoa. Boxa» o https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccuduKaius, 06.02.95 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA Eufs OK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 11.02.25 nomorexa L

OKCHJIO0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: COCTaB, KIaccuuKaIms, 13.02.95 bubmuoreka [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d67ca
bubmmoreka [{OK
43 HonyquHUe U XMMHUYECKHE CBOMCTBA 18.02.25 https://m.edsoo.ru/ff0d67ca
OCHOBaHUU O6opynoBanue Touku
pocta
44 Kucnotsr: cocras, knaccudukanms, 90.02.25 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHUYECKUE CBONCTBA 25 02.95 bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnocoérfl) nlz)n )eHI/ISI XHMHqZSKHe 27.02.25 bubmmorexa [TOK
y YHACHI, o https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
a7 04.03.25
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enernueckas cBsi3b MKy KiaccaMu bubnuoreka [JOK
48 . 06.03.25
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O00011eHNEe U cUCTEMATU3ALINS 3HAHUN 11.03.25 httos://m.edso0.ru/00adach?
KonTtponsnas pa6ora Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX 13.03.25 bubmotera [JOK
i, P R https://m.edsoo.ru/00ad9ela
CcOoeMHEHMI
[TepBbie MOMBITKU KIIACCHU(PUKAITUU
51 XHUMHUYECKUX 3JIEMeHTOB. IloHsTHE O 18.03.25 bubmiorexa LOK
i T https://m.edso0.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
52 [lepuoanueckuii 3aKoH 1 20.03.25 bu6mmoreka [JOK
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Hepno;u/meCKa;I CUCTEMA XUMHUYCCKUX
anemeHTOB J[. 1. Menaeneera

https://m.edsoo.ru/00ada52c

bubmmoreka [{OK
53 [lepuoapl, Tpymmbl, TOATPYIIIHI 01.04.25 httos://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. CocTaB aTOMHBIX 03.04.25 bubnuorexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI049eK Bu6 OK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit 08.04.25 nommoreka L1
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 10.04.25 bubmuorexa [JOK
[Mepuoanueckoii cucreme 1. U. o https://m.edso00.ru/00adag824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BuTHs Hayku U ipakTtuku. /1. 1. bubnuoreka [IOK
S7 .. 15.04.25
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
58 17.04.25
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNoHnHas xumudeckas CBs3b 22.04.25 httos://m.edsoo.ru/00adac34
50 KoBaneHntHas nosisipHas XuMuueckas 24.04.95 bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast 29 04.95 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 06.05.25
CTeneHb okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC 08.05.25 bu6mmoreka [JOK
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peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 13.05.25 httos://m.edsoo.ru/00adb076
65 KonTtposnsHas padota Ne4 mo teme 1 15.05.25 bubmmoreka [IOK
«Crtpoenne aroma. XMMUUYECKask CBS3b» R https://m.edso0.ru/00adb486
66 PesepBHblIi ypok. O606£ueH1/1e U 1 20.05.25 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHblIi ypoK. O6o6iueHne u 1 99 05.25 bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 03.09.24 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH o LOK

nonmoTexa

2 i 1 06.09.24
CBOMCTE XP{MWIeCKHX DIICMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK

3 1 10.09.24
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunn xXuMuueckoil CBSI3U U THIIEI bu6mmoreka [IOK

4 N 1 13.09.24
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 17.09.24
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XuMuaeckux bubnunoreka [JOK

6 . 1 20.09.24
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Bu OK

7 peakuuu. [IoHSITHE 0 TOMOTC€HHBIX U 1 24.09.24 htI;Isz:I/I;Ir(r)::(I;si)cI)_.[ru 100adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PABHOBECHHU. Bu6 OK

8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 27.09.24 nomorexa L

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC 01.10. 24 bubmuoreka [JOK
peaximu o https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON bubmorera [JOK
p p https://m.edso0.ru/00adcd68
10 nucconuainu. CUiabHBIE U ca0bIe 04.10.24
O6opynoBanue Touku
AIEKTPOJIATHI
pocra
. bubnuoreka [JOK
11 WNonnble ypaBHEHUS peakuuii 08.10.24 httos://m.edsoo.ru/00add448
. bubmuorexa [JOK
XUMHYECKHE CBOMCTBA KUCIIOT U
. . https://m.edsoo.ru/00add5d8
12 OCHOBAHUH B CBETE MPEACTABICHUI 11.10.24
. O6opynoBanue Touku
00 AITEKTPOIMTHICCKOM JTUCCOITUAITTN
pocra
. . bu6mmoreka [IOK
XVMHYECKUE CBOWCTBA COJICH B CBETE
. https://m.edsoo.ru/00add8h2
13 MpeACTaBICHUI 00 15.10.24
. O6opynoBanue Touku
ANEKTPOJIUTHICCKOM TUCCOITUAITTT
pocra
. bu6mmoreka [JOK
14 I1 18.10.24
OFATHE O THAPOTH3E COIIEH https://m.edsoo.ru/00add9d4
O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
15 22.10.24
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenune 3KCIepuMEHTAIbHBIX 25.10.24 bubmotera [JOK
P o https://m.edsoo.ru/00addbfa
3a/1a9»
KouTtponsnas pabora No2 mo teme
17 «INEKTPOTUTUYECKAS TUCCOIHAITNS 05.11.24 bubmotera [JOK
P A HHAt. o https://m.edso0.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»
18 OO11as XxapakTeprucTUKa raJIoreHOB. 08.11.24 bubnunoreka [JOK

XUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopos. ComsHast KHCIIOTA,

. bubnuorexa [JOK
19 12.11.24
XUMHYECKHE CBOMCTBA, MOJTyYCHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme Bu6 110K
nonmorexa
20 I1 i 15.11.24
« OnyquH,_e COHf[ HOH KHCNOTHL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEAKIIAH, €CIIH OUH U3 19.11.24 bubnmorexa LOK
P ’ o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
22 22.11.24
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
23 . 26.11.24
B IpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
24 . 29.11.24
(hr3UYecKre U XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOKCTBA 03.12.24 bubmorexa HOK
’ o https://m.edso0.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. 06.12.24 bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brruncnenue maccoBoii 10U BEIXOa 13.12.24 bu6mmoreka [JOK
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IIPOJIyKTa peakuu

https://m.edsoo.ru/00adec8a

OO1mas xapakTepuCTHKA HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

28 17.12.24
B IIpHUpoJe, (PU3NIecKue U https://m.edsoo.ru/00adeea6
XUMHUUYECKUE CBOMCTBA
AmMHaK, ero pu3nIecKue u i 110K

HOJIMOTEKA

29 i 20.12.24
XUMUYECKHE CBOWCTBA, TMOTy4YeHHE U https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme

30 «[Tony4yeHne aMMuaKa, U3yudeHUE ero 24.12.24 bubmorexa HOK

Y ek o https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 27 12.24 bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA o https://m.eds00.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX Eut 10K

. nOTMOTEKA

32 yRoOperHi. Xumuraccroe . 10.01.25 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ochop. Okecup dhochopa u

33 (bocg)o pHa;I KI/I(?J'I(}))Ta (b(bI]/;I)BI/I(‘I\CDCKI/Ie u 14.01.25 bubmorexa HOK

p N T https://m.edsoo.ru/00adf68a
XHUMUYECKHUE CBOMCTBA, TMOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. 17.01.25 bubnuoreka [JOK
3arps;3HEHHE ITPUPOTHOM CPEJIBI o https://m.edso0.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npupoje, Gu3nYeckre U XUMHUECKHUe 21.01.25 Bubmmorexa LIOK

CBOICTBA

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKUE ITPOOIEMBI, 24.01.25 https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

" bubnuorexa [JOK

37 YronpHas KUCIIOTa B €€ COJTu 28.01.25 httos://m.edsoo.ru/00ae006¢
[IpaxTueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. 31.01.25 bubnuorexa [JOK
KauecTtBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O 04.02.25 bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
. bu6mmoreka [IOK

40 Kpemnwuii u ero coenuHeHUsI 07.02.25 httos://m.eds00.ru/00ae080
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 11.02.25 bubnuoreka [IOK
«BaxHeiume HeMeTaubl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KontponpHas padota Ne3 mo teme BuGmiorexa LOK

42 «Baxueimme HeMeTauIbl U UX 14.02.25 httos://m.eds0o.ru/00ae0e18
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
AJIEMEHTOB — METAJJIOB.

43 Meramnyeckas CBSI3b U 18.02.95 bubnuoreka [JOK
MeTaJUIMYECKask KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. 21.02.25 bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OO0mre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

bubmmoreka [{OK
4 i 25.02.2
3) YPaBHEHUSM XMMHUYECKUX pEaKLnid, 5.02.25 httos://m.eds0o.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 [TonsiTHE O KOPPO3UH METAIIIOB 28.02.25 httos://m.eds0o.ru/00ae1278
bu6moreka [IOK
47 4.03.2
[lenotrre MeTaLIb 04.03.25 https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 07.03.25 bu6moreka [IOK
Kajus https://m.edsoo.ru/00ael4b2
49 Hlen0q1j03eMenLHuHe METaJLTbI — 11.03.95 bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Baxneiime coequHEHNS KaJIbIIU 14.03.25 httos://m.eds0o.ru/00ae15e8
51 O6o6nvleHI/Ie U CUCTEMAaTU3aLHs 18.03.25
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 21.03.95 bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme Eu6 10K
o N nonroTeKa
53 }KeCTKOCTL”BoILLI A METOBI €6 01.04.25 htts://m.edsoo.ru/00aeLaed
yCTpaHEeHHs
54 AmoManii 04.04.25 | Dubmoreka LIOK
https://m.edso0o.ru/00aelc64
55 AmdoTepHble cBOICTBA OKCHIA U 04.04.25 bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

56 X 08.04.25
eeso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a 11.04.25 bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTEMaTH3aIlUs 15.04.25
3HaAHUH
[IpakTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
59 . 18.04.25
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 99 04.95 bubnuoreka [IOK
COZIEPXKHUT IPUMECH. Brruncienus o https://m.eds00.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6o6uvleH1/Ie U CHCTEeMaTu3alus 95 04.95
3HAHUH
KontponbHas padorta Ned4 o Teme
62 «Baxuenme MeTauIbl 1 UX 29.04.25
COEJIMHEHUS
63 BemectBa n IV‘I'aTepI/IaJ'IbI B 02.05.25 bu6mmoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘ISCKOGVSan}IBHeHHe 06.05.25 bubnunoreka [JOK
OKpY’KaroIlen cpeJibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn 13.05.25 bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U 16.05.25 bubnuoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00ae0dOa

PezepBubiit ypok. O0o0IeHNE U bubmuorexa [IOK
67 N 1 20.05.25
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbli ypoK. O606£H€HH€ U 1 93.05.25 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB U.I"., Cnankos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe, 9 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. Metonuueckoe nocobue. 8 knace (aBropsl O. C. IN'abpuensy, U. I
Octpoymos, . B. Akcénona)

2. Terpanp nist 1abOpPaTOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 8 Kitacc
(aBtopmr O. C. I'abpuensan, U. B. Akcénosa, 1. I'. Octpoym)

3. Kontponbshbie u mpoBepouHbie padoThl. 8 kinacc (aBropsl O. C. ['abpuernsi,
I'. T'. JIsicoBa)

4. Meroanaeckoe nocodue. 9 knacc (aBropst O. C. 'abpuensu, U. T
Octpoymos, 1. B. Akcénona)

5. Terpaap asst 1a0OpPaTOPHBIX OMBITOB U MPAKTUYECKUX PadoT. 9 Kiace

(aBtopser O. C. I'abpuensn, U. B. Akcénosa, . I'. OctpoymoB)



6. KontponsHbie 1 mpoBepouHbie padoThl. 9 kinacc (aBTopsl O. C. ['aGpuensiH,

I'. T. JIpicoBa)

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://myschool.edu.ru

https://www.edsoo.ru

https://resh.edu.ru

https://fipi.ru

https://chem-oge.sdamgia.ru
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