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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Takxke Ha OCHOBEe (QeaepanbHOM padoyeil mporpaMmbl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHUS M PA3BUTUS OOYUYAIONIUXCS CpEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeibHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



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

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKM XMMHH Ha ONPEJICIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYECKOU XUMHHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 10 MPHUHIMIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

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

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

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpyromMy, BBIIOJNHAS (QYHKIUU OOBSCHEHHWS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XUMHYECKUX peaKiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HAmnpaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEMAaTHU4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHUpa, MCIOJIb3yd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1eJIecO00pa3HOro MOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IENIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUIs M HAMPaBICHHOCTH JATbHEHUIIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsiTHE O MeTOoAaX MO3HAHUA B XUMUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTHOcuTeNnbpHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Moinb. ModisipHas macca. B3auMocBsI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX peaKInil (COeAMHEHUS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KICIOTOW) SIBJICHUHN, HaOII0JCHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IeNieHHs CMECEH: ¢ MOMOIIBI0 MAarHuTa, (GUILTPOBAHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1apocTep>KHEBBIX ).

Ba:kHeline nmpejacTaBuTe/ M HEOPraHUYECKUX BellECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIy4yeHUsT KUCIIopojJa B JjabopaTopuu U MNpoMblnuieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE NMapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOJABL. Bojga kak pacTBOpuTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4yesioBeka. KpyroBopoT BOAbl B MPUPOJIE.
3arpsi3HeHrEe NPUPOJIHBIX BOJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Du3WyeckMe U XUMUYECKHE
CBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psn aktmBHocTh MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIEHUE CONECPKAHUS KUCIOPOIa B BO3/IyXE, MTOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOMIOAEHUE O0pa3lOB BELIECTB
KOJIMYECTBOM |1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW pAacTBOPEHHUSI BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(maTpueM ©  KajgblMeM) (BO3MOXXKHO HCIIOJIB30BaHHUE BHIEOMATEPHAIIOB),



UCClieIOBaHUE OOpa3lloB HEOPTraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUN HEeUTpaau3aluu, MOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTUS Hayku W npaktuku. JI. . MenneneeB — y4€HbIA U
IPaKJIaHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COeJUHEHHUS).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaATbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPUOJOB, KalMs, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaimsa XuMu4ecKuX peakiuii Mo pa3IudHbIM MpU3HaKaM (10 YHCITy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHEe 0 XUMHUEeCKOM paBHOBecUU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUMA M IOJO0KEHUE XUMHUYECKOIrO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUUALNU. DIEKTPOIUTHI U HEJEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakIuii HOHHOTO O0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpoliecca JUCCOIMAIMU KHUCIOT, IIeJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMozeiiCTBUE € METaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3UUYECKHE M XHUMHYECKHE CBOMcTBa (0OmmMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEpHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, PacHpOCTpPaHEHHE B MPHUPOJE,
dbuzndeckue u xumMnuieckue croiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ MOoJydeHUe, (PU3NMYECKUEe U XUMHUUYECKUE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKPYXalollel cpeiibl COETMHEHUSIMH a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPAIBbHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriiepona B npupoje. OKCUIbI yriieponaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTA B €€ COJIM, UX (PU3HYECKHNE U XMMHYECKHUE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriieposaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUPAX, OEIKaxX, yriieBoJiax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npumenenne. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuaus (IV) u kpemuueBoir kuciaore. CHIMKATHI, UX WUCIOJIL30BAaHUC B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajJjloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJBb30BAaHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3y4YCHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpas3iamMu a30THBIX U (HOChHOPHBIX YAOOPEHH, MoIydYeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MozeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKMCIIOrO Ta3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuid Ha kapOoOHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxHenmme HeMeTaaIbl U UX COCAUHEHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMUECKass  pemérka.  DJIEKTPOXUMUYECKUU  pAal
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue IIENOYHBIX METAUIOB U HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coequHeHHUs] KalblUs (OKCUI, THUIAPOKCHUI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJapllusi W HATpus C BOAOW (BO3MOXHO WCIIOJNB30BAHUE BUEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJIOMUHUS, LIUHKA, KEJIe3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THUIPOKCUJA [IMHKA, PEIICHUE SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeniune
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXkKarollel cpeabl (ImpeaenbHas AOMyCTHUMAas
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mesxcnpeomemmnule céasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TNEPUOJIUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
peméTka, criaBbl, (U3UYECKUE BEIMYUHBI, CAUHHUIIBI MU3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XO0Jie OOy4YeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCSI.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATEILCKOW, TBOPYECKOH MW JIPyTHMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3J]aHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIA B TIPOIIECCE OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE MW TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOW PEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEIoN, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW padOThl C y4YEeOHBIMH TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABJICHHOCTH M YPOBHS OOyuYeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HEMPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJKEHUS 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBaHUS, TOHUMAHKUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YIPOXKAIOIIKUX 310POBbIO U )KU3HH JIIOACH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M IMyTed UX PEIICHHUS MOCPEJICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B TTO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHHUSI OOIIEHAY4YHbIE TOHATUSA (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE 1€ CTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJETBHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCyXJACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIETbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEeMEHTa), XUMHUYeckas QopMylia U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISAT,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHWA, a TaKkKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHMS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JesiaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1a60paTOpHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHHus, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryiasiTuBHbIC YHHUBepPCAJIbHbIE yYeOHbIE NeCTBHS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH NeATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/1a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUMA MNPU BBINOJHEHUH 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpoLEHTHAs! KOHLIEHTPAIIKs) 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
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpbeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHS MAcChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIAPHOTO YUEHHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonmueckas cucrema xumuyeckux osnemento J[. .
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE IMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
7a0opaTOpHBIM 00OpYAOBAaHHEM, a TaK)Ke TpaBuUIaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEACIEHHON MACCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoHy o0yuenus B 9 kij1acce npeMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHUSI, XUMUYECKasi peakius, XUMU4IecKas CBsi3b, TEILIOBOM 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUuuH, NPEeAEIbHO JIOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3apsi]l MOHA MO0 XMMHUYECKOU (hopMmyIe, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MaJibIX MEPUOJ0B U TJIABHBIX MOJATPYIIT C YYETOM CTPOCHUSA MX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKrue XUMUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O00O0IlEeHHe, CHUCTEeMaTH3allMi0, BBHISBICHHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
KoauuecTBO 4acos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/m TeM NMPOrpamMMblI Beero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B ek 3 bubmmoreka [IOK
' CILCCTBA M MATCPHAIIBL B AKUSHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHAH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubnmuoreka [JOK
pasneneHus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
! . PHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmorera [JOK
Y 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmorexa HOK
P - 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
8 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XHMHUYECKUX JICMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 bubmorexa HOK
yp YA 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEICCTB.

bubmuoreka [JOK

10 X .B
umiteckas Gopayiia. Bazeiriocts 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTA B COCTMHCHUHT 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemecra. MoJib. bubmmoreka [{OK
Momnsiprast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPAaBHEHHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenus KoJimyecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [TOK
» N P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakiuu
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [JOK
] B 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHHUHA
20 KonTtposneHas padota Nel mo teme bubnuoreka [IOK
«BemiecTBa U XUMUYECKUE PEAKLIUM) 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 21.11.2023 | https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusznueckre 1 XUMHUYECKUE CBOUCTBA

22 KUCI0poia (peakiuyu OKUCICHUS bubmorexa HOK
poaa b ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MMoJTydeHusT KHUCIOpOoia B
23 1a00paTOPHH U TPOMBIIUICHHOCTH. bubmorexa HOK
28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITUIX
To o (HedTh, yro €TaH).
25 3arH J;Zzeéie(iz . anililol:oéb?zzro bubmorexa IOK
P YRS, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa IOK
7 P PO, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
08 du3nyecKkue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISIX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu 21.12.2023 | https://m.edsoo.ru/ff0d4ddO
IIpaktuyeckas padora Ne 4 o reme
31 «[Tonyuenue u cobupanue BOAOPOIA bubmnorexa [JOK
i P posa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY



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
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a 110 €r0 U3BECTHOM bubmorexa [TOK
N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
ypag PeAiii i 11.01.2024 |  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI Ta30B
35 du3nvecKue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
MHIUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Boma xak pactBopuTens. HackimeHnHbIe
37 H HI;HaCI)IpeHHBI}; aCTBOPEI B bubmmorexa [IOK
B P pEL 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTrueckas padorta Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeaeIEHHON MacCOBOM 10Jei 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIAaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccu(UKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUU 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukanus, bubmmoreka [{OK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KUCIIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIATypa,
46 CHOCO((SI)II) HI:)J'I )eHI/ISI XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
. i ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00IIcHNE B CHCTEMAaTH3aIIHs bubnuoreka [JOK
3HAaHUU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
. P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O bubmorexa LOK
) 12.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHYECKUX bubmiorexa LHOK
P 14.03.2024 | https://m.edsoo.ru/00ada52c
snemeHTOB JI. . Menaeneena
53 Ileproanl, TpyNIIBI, ITOATPYIIIIEI bubmnorexa [JOK
PHOZEL, TPYHIRL HOATPYH 19.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 siep. M3oTomnsl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AJIeKTPOHHBIX 000JI0UeK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorera [JOK
02.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepunoanueckoii cucreme /1. U. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U nipaktuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, TTearor u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHuH
58 DIIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XUMHUUYECKUX IEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 HNoHnHast xumuyeckas cBs3b bubmmorexa [TOK
16.04.2024 = https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHYeCKast bubnunoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmorexa HOK
02.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsnas padora Ne4 mo teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMHYECKast 07.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 14.05.2024 |  https://m.edsoo.ru/00adb33c
67 PezepBubiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 16.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX deMeHToB /1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [IOK

) 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKHUX BENIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
Kontponpnaas padorta Nel o reme

5 I1 0 i 1 1
«[loBTOpEeHue u yriayOneHue 3HaHUMA 19.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuuii o pa3IMYHbIM NpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PRI, 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHE 0 XUMHYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ’ PBL B 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOM pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 ncconuarmy. CHIbHBIE U CIIa0bIE bubmorexa [JOK
A HHati. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubmorexa [JOK
P peaxit 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOIUTUYECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLINALINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHNI 00 bubmorexa LOK
ped . 17.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen Eubmaorexa HOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aIIHs bubnmuoreka [JOK
3HAHUU 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas paborta Ne 1.
16 «Perienue s3xcnepuMeHTAIILHBIX bubmorexa [JOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTposnpHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOIIHAIIHS Eubmiorexa TOK
P A HHAIL. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
18 OO01ast XxapakTepuCTHUKa TaIOTeHOB. bubnmoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpUMEpE 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposojopoa. CossiHast KUCIIOTA,

19 XUMUYECKHE CBOMCTBA, MOTYYCHUE bubmorexa LHOK
> HOTYHCHIS, 14.11.2023 | https://m.eds00.ru/00ade104
MIPUMCHCHHE
[IpakTuyeckas padora Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa HOK
YHCHpE 6077 ’ 16.11.2023 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYCCKUX PEaKIIHiA, eCITH OJHH U3 bubmorexa HOK
P ’ 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpymis 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(buznyeckrue U XuMHUYeCKHe CBOWCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYECKUEe U XUMHUYECKUE bubmorexa HOK
N 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIel cpeibl COeAMHEHUSIMHU
cephl
27 Brruncnenue maccoBoii 10U BEIXOJa bu6nmoreka [JOK
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MPOJyKTa pPEaKuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA PJIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacrpocTpaHeHHe B PUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HYecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYECHUE U bubmorexa HOK

> HOIYH 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa [IOK
N i » MY 21.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 o0peHuii. XUMHUECKOE bubmorexa IOK
YAODPEHIIL. y 28.12.2023 | https://m.eds0o.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ochop. Okecup dhochopa u

33 (1)00(%)0 pHa}I KI/I(?J'I((i))Ta (b(bI/II):?.I/I(q\t/:z:KHe u bubmorera [JOK

P . 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE
Hcnonws3oBanue docdaToB B

34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
3arpsi3HEHUE NPUPOJAHON Cpeabl 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(j Iel gmnzecxie 1 XUMHUYECKUE bubmmorexa [JOK

PHPOJE, 16.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA.

bubmuoreka [JOK

36
DKOJIOTUYECKHE MTPOOIIEMEI, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroJibHAasI KUCOTA U €€ COJn bubmorera [JOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padora Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
non"
[TepBoHauaNbHBIE TIOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KaK O bubmorexa LOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIriiepoa
40 KpeMunii 1 ero coetnHeHns bubmorexa LIOK
P 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bubnuoreka [JOK
1o teme «BaxHeie HeMeTalIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD»
Kountponsnas padora Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX bubmorera [JOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01mas XxapakTepuCTUKa XUMHUECKUX
AJIIEMEHTOB — METAJIOB.
43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJIn4yecKasi KpucTajindecKas 13.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOKCTBa
METaJJIOB
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XHUMHYECKHE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMHUUECKUIN PsI buGnuorexa [IOK
p . pAR 15.02.2024 | https://m.edsoo0.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OOmire cnocoObl MOTyYeHUs
MeTtaoB. CIuraBel. BeruucieHus mo
45 aBHEHUSIM XUMHWYECKHUX PEaAKIINU bubnmorexa LOK
P Dealtiit, 20.02.2024 | https://m.edso0o.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorera [OK
pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
Wenotnsie MeTanIEl 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [JOK
KT U MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH Eubmaorexa HOK
A t 07.03.2024 | https://m.edsoo.ru/00ael15e8
51 O00011IeHrEe U cUCTEMATU3 AL
3HAHUNI 12.03.2024
52 JKEcTKOoCTh BOMBI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEeHHs 14.03.2024 |  https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOALI U METOBI €6 Eubmiorexa TOK
" 8 A 19.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubmuoreka [JOK
>4 AtromuHHi 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK
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TUAPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
% AKeneso 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01eHre 1 cucTeMaTru3aus
3HaAHUHN 11.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
1o Teme «BaxHenme MeTauIbl 1 UX 16.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XMUMHYECKUX PEaKLUid, eCI1 OJUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXKUT IpUMecH. Beranciienns 18.04.2024 | https://m.edso00.ru/00ae1750
MaccOBOM JJOJIU BBIX0J1a IPOAYKTA
peakuuu
61 O0001IeHrEe U cUCTEMATU3 AL
3HaAHUH 23.04.2024
KounTtponsnas pabora Ne4 mo teme
62 «Baxuenme MeTauIbl ¥ UX 95.04.2024
COEIMHEHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
MOBCETHEBHOM KU3HH YEJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXarollen cpebl 02.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
IKOJIOTHYECKUX MPOOIeM 07.05.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHelii ypok. O600IIeHNE 1

66 1 bu6mmoreka [{OK
cHcTeMaTH3aIlusl 3HaAHUI 14.05.2024 | https://m.edsoo.ru/00ae0d0Oa
67 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
CHCTEMAaTHU3allHs 3HAHUI 16.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
CHCTEMAaTU3allHs 3HAHUI 21.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






