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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 10 XUMHM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIXx B @DI'OC OO0, a takxke Ha ocHOBE (peaepanbHON paboueit
nporpaMMbl BOCIIUTAHHMS M C YYETOM KOHIEMIIMU TPETojiaBaHus y4eOHOTO
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoi
denepanum.

[Iporpamma mo xumMum 1aéT MPEACTABICHHE O MEJAX, OOIIeH cTpaTeruu
oOy4eHUs, BOCIHTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU y4eOHOTO
npeaMeTa,  yCTaHaBJIMBaeT  o0s3aTeIbHOE  MPEIMETHOE  COJCpKaHWeE,
peayCMaTPUBAET pacIpeiesieHUe €ro o KjiaccaM W CTPYKTypUPOBAaHHE TIO
pazzneinaM M TeMaM MpPOrpaMMbl MO XHWMHH, ONPENENAET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIep/KaHMUS, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh HM3YYEHUSI XUMHUU C YYETOM MEXKIPEAMETHBIX W
BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro MpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydalomuxcsi, OMNpeNesieT BO3MOXKHOCTH TpenMera st
peanu3amnuu TpeOOBaHUM K pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIIbHOM
IIporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl, a TaKKe TPpeOOBaHMIA
K pe3yiabTaTaM OOydYeHHs XMMHHU Ha YpPOBHE ILeJied HM3ydeHUs MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON ACATEIBHOCTH OOYYAIOMIErocs Io
OCBOCHHUIO YU4E€OHOTO COJIEPIKAHMUS.

3HaHWE XUMUU CIY>KUT OCHOBOM [JIsi (DOPMHPOBAHUS MHPOBO33PEHHUS
o0y4aromnierocsi, ero MpeCTaBIeHNU 0 MaTEPUAIILHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTPArOT HOPMHUPYEMbIE XUMHEH MPE/ICTABICHUSI O B3aHMMOIIPEBPAIICHUSIX
SHEPTrUU U 00 SBOIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TJIOOAIBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBON U HKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIeM 3ApaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JJIi  CaMOpa3BUTUS U
dbopMupoBaHUS KYIBTYyphl JUYHOCTH, €€ o0O0meid u QYyHKIUOHATHHOU
IPaMOTHOCTH,;



BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaromuxcs, HABBIKOB HX CaMOCTOSITEIbHOM Y4eOHOU JeATeIbHOCTH,
AKCHEPUMEHTAIBHBIX U HUCCIEJOBATEILCKUX YMEHHUH, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM )XKU3HHU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAyUYHOT'O MBIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO  B3rJIA/la HAa €IUHCTBO TMPUPOJBI U  YEJIOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
oOyyJarommxcs;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO--
HAy4YHbIM 3HAHUSM, K MNOpPUPOJAE, K UYEIOBEKY, BHOCUT CBOW BKJIaa B
IKOJIOTUYECKOe 00pa3oBaHUE 00YUYAIOIINXCS.

JlanHble HarpaBiieHUss B OOy4eHUH XUMUU O0ECIEeUnBAIOTCS Creu(UKon
coliepKaHMsl y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS  IMEJAaroru4ecku
aJanI THPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKHW XUMUHM Ha OTNpPEeIEHHOM dTare
€€ pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OPUEHTHPOBAH
Ha OCBOEHHE OOYyYarolUMHUCS CHUCTEMbl IEPBOHAYAJBHBIX TOHSATUA XUMHH,
OCHOB HEOPraHUYECKOW XMMHHU U HEKOTOPHIX OTACIBHBIX 3HAYMMBIX MOHSATUM
OPraHN4YeCKON XHUMUH.

CrpykTypa coaepkaHusi IporpaMMBbl 110 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 nojaxoja k €€ nydeHuto. CoaepkaHue CKJIAJbIBACTCS U3 CUCTEMBI
IIOHATHUM O XHMMHYECKOM D»JJIEMEHTE M BEIIECTBE M CHCTEMBI MOHSITHH O
XxuMu4decko peaknuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHHU30BaHBI I10
NPUHIIMIY TOCIEI0BATEIILHOIO PAa3BUTUSI 3HAHUM HA OCHOBE TEOPETHUUYECKHUX
MPEJCTAaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA
XUMHU,

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TpEACTaBICHUH 00 JJICKTPOJMTHYCCKON JTUCCOIMAIMKM BEIICCTB B
pacTBopax.

Teopernyeckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKHU
MMOJTYYEHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCSA ITOCIICAOBATEIBHO OT
OJTHOTO ypOBHS K JPYroMy, BBINOJHSASA (QYHKIHH OOBICHCHUS |
MPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUSI M BO3MOXHOCTEW MNPAKTUUYECKOTO
NPUMEHEHHS U MOJYUYCHHUS U3y4aeMbIX BEIIECTB.



OcBoenue mnporpaMMmbl 1O XUMHU CHOCOOCTBYET (hOPMHPOBAHUIO
NPEICTABICHUS O XMMHUYECKOM COCTaBIIAIOLICH HAy4YHOM KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPUPObI, HEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHIO
U METOJaM MO3HaHUs B Hayke. M3ydueHne XMMUM IPOUCXOJIUT C MPUBJICUECHUEM
3HAaHUHW U3 paHee M3YUYCHHBIX YUEOHBIX MPEAMETOB: « OKpYKAIOMUN MHP»,
«buonorus. 57 knacce» u «duzuka. 7 KiIacey.

[Ipy wW3y4eHUHW XUMHH TIPOUCXOIUT (OPMUPOBAHUE 3HAHUH OCHOB
XUMHYECKOM  HayKM Kak  oOOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHUA,
NPAKTUYECKON JEeATEeIbHOCTH YeJlloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBOM KyJNbTYphl. 3ajaya y4eOHOro mpeameTa COCTOUT B (OPMHPOBAHUU
CUCTEMbI XMUMHUYECKHX 3HAHUW — BaXKHEWIINX (DAKTOB, MOHITHH, 3aKOHOB W
TEOPETUYECKUX TMOJIOKEHUH, JOCTYINHBIX OO0O0OLIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B IPHOOIICHHHM K HAaYYHBIM METOJIaM TO3HAHUS IMPHU
W3YYCHHM BEIICCTB W XMMHYCCKUX peakiui, B (OPMUPOBAHMH M Pa3BUTHHU
MO3HABATEIBHBIX YMEHHW W WX NPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW W
y4eOHO-UCCIIEIOBATENbCKOM IESITEIbHOCTH, OCBOCHHUU TMpaBuil 0€30MacCHOTO
oOpalleHusl C BelleCTBaMH B TTOBCETHEBHOM JKU3HH.

[Ipy wW3yuyeHMM XUMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
BaXHOE 3HAUYCHHE MPUOOPEITH TaKUE ENH, KaK:

— ¢GopMHpOBaHUE HWHTEIEKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUMH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEGHHS Ha CHCTEMaTHYeCKOe MPHOOIIECHUE
oOy4Jaromuxcs K CaMOCTOSITEIbHOW MO3HABATEIbHON NEATeIbHOCTH, HaYYHBIM
METOJIaM TO3HaHUs, (OPMHUPYIOIIUM MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  obecrmeyeHue  yCIIOBHH, CITOCOOCTBYIOIIUX  MPUOOPETCHUIO
OoOy4yaloUMMHCS ~ OMbITa  Pa3HOOOpa3HON  AEATENBbHOCTH, [O3HAHUS U
CaMOTIO3HAHMS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMN), HUMEIONIUX
YHUBEPCAIBHOE 3HAUYCHUE JIJIS1 PA3TMYHBIX BUJIOB JCSTEIBHOCTH;

— ¢opMupoBanue o0mel (QYHKIIMOHATLHOW ¥ €CTeCTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHH OOBSCHATb U OIEHWUBATH SIBICHUS
OKPYXAIOIIEro MUPA, WCIOJIb3Ysl 3HAHUS U OIBIT, TIOJYYCHHBIC NMPU U3yUYECHUU
XAMHH, TPUMEHATh WX TPHU PEIICHWH TPOOJeM B TIOBCETHEBHOW XKU3HH M
TPYZOBOU JESITETbHOCTH;

— (¢dopmupoBaHne y OOydYalOmMMUXCA TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XWMHUYECKUX 3HAHWH I BRIPAOOTKH SKOJIOTUUYECKU



1[€J€CO00pa3HOro MOBENECHHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOCHHMS OOIICYETOBEYECKUX LEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOQWiIs ©  HAIpaBIEHHOCTH
JanbHeHIero o0yyeHusl.

OOmiee 9wCIO YacoB, OTBEACHHBIX ISl M3yYEHUS XHMHHA Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctasisieT 136 yacos: B 8 kinacce — 68 yacos
(2 yaca B Henem0), B 9 kitacce — 68 vacos (2 yaca B HEIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE OHATUSA

[Ipenmer xumuu. Posib XuMuuM B )KHU3HU YETI0BEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHME CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOAAX MO3HAHUS B XUMHUU. UKCThIE BEIIECTBA U CMECH.
Crnoco0sI pa3jeneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3IEMEHThl. CHUMBOJBI XUMHUYECKUX
371eMeHTOB. [IpoCThIe U CI0XKHBIE BEllleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass (opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa coOcTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi 10J11 XMMHUUYECKOT0 JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Mosb. MousipHass  macca.  B3auMocBA3b
KOJIMYECTBA, MAcCChl M YHUCIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuérsl 1o
dbopmynaM XUMHYECKUX COCTUHEHUN.

du3znyeckue M XUMHUYECKUE SBIECHUS. XHMHUYECKas peakmuss Hu €€
OPU3HAKK. 3aKOH COXPAaHEHUSI MAacChl BEMIECTB. XHMHUYECKHE YPaBHEHHS.
Knaccuduxkanus XuMu4ecKkux peakiui (CoeIMHeH s, pa3ioKeHus, 3aMeIIeHHUS,
oOMmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOHW IMOCY/I0H, paBuiiaMu paboThl B JabOpaTOpuu
u mpuéMamu oOpaiieHus ¢ Ja0opaTOpHBIM OOOPYIOBAaHHEM, H3yUYCHHE U
omnmucaHue (UINYECKUX CBOWCTB OOpa3IOB HEOPraHUYECKHX BEIIECTB,
HaOmonenne ¢pu3ndeckux (TMIaBieHue BOCKa, TastHUE JbAa, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAUUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKaJMBAHUE MEIHOW IPOBOJIOKH, B3aWMOJEHCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAONIOIEHWE ¥ OMHCAaHUE MPU3HAKOB TMPOTCKAHUS XUMHUYECKHUX
peakiuil (pa3ioKeHue caxapa, B3aMMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue rugapokcuna meau (II) mpu HarpeBanuu, B3auMoAeHCTBUE
xene3a ¢ pactBopom cosr meau (1), uzyuenne cnoco00B pa3ieNIeHUsl CMECEH: ¢
MOMOIIbI0 ~ MarHmrta,  (UIBTPOBAHWE,  BBIIAPUBAHUE,  JUCTHILISALINSA,
xpoMarorpadus, MNPOBEICHUE OYMCTKUA IOBAPEHHOW cCoOJid, HAOIIOJCHUE U
ONMCAaHUE PE3YyJbTaTOB NPOBEICHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMs MaCChl, CO3JJaHHEe MOJIeNIeld MOJIEKYJT (IIapOCTEPIKHEBBIX).

BaxHeine npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucmopon — 351eMEHT U ITpoCToe
BellecTBo. HaxoxkaeHue kucimopoja B mpupoie, PU3MUYECKUe U XUMHUYECKHE
cBoicTtBa (peakuuun ropenus). Oxcuabl. Ilpumenenue kuciopona. CrocoOsl
MOJIyYEHHUs KHUCIOpoJa B JIA0OpaTOpUM U MPOMBIIUICHHOCTH. KpyroBopot
Kuciopoza B npupojie. O30H — auioTponHast MoaudUKauUs KUCI0poaa.

TemnoBoit 3 PexT XMMUUECKON peakuuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/1yXa, YCUJICHHE TapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpoctoe BemecTBO. HaxokaeHue Bomoponaa B
npupojsie, ¢GU3MYECKUe W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHus. Kucnotsl u conm.

Monsipabiii  00béM Ta30B. Pacu€Thl MO XMMHUYECKUM YpaBHEHHUSIM.

dusuyeckue cBoiicTBa BOJbl. Boma kak pacTBoputelb. PacTBOpHI.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCThH BEIIECTB B BOJE.
MaccoBasi 107 BelIeCTBA B pacTBOpPE. XHUMHUYECKHUE CBOWCTBA BO/IBI.
OcHoBaHusi. Posib pacTBOpOB B MPUPOAE W B KU3HU 4YeiaoBeka. Kpyrosoport
BOJIbI B PUPO/IE. 3arpsAi3HEHUE MPUPOAHBIX BOJ. OXpaHa M OUMCTKA TPUPOIHBIX
BOJ.

Knaccuduxanus nHeoprannyeckux coenunennii. Oxcuapl. Knaccudukanus
OKCUJOB: cojeoOpasytomue (OCHOBHBbIEC, KHCIOTHBIE, aM(OTEpHbIE) U
Hecoseobpasyromue. Homenknarypa okcumoB. dusmyeckue U XUMHYECKUE
cBOMcTBa OKCUIO0B. [lomyueHne oKCuaoB.

OcnoBanusi. Knaccudukaruss OoCHOBaHMA: MIETOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHUM. PU3UYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [lorydeHrne ocHOBaHUI.

Kucnortel. Knaccudukanust kucnor. Homenkinarypa kucinor. @usznueckue
1 XUMHYECKHE cBoiicTBa KuciaoT. Pan aktuBHocTu MeTaiuioB H. H. bekerosa.
[Tony4yenune KucIor.

Comu. Homenknatypa coneil. dusznueckue MW XHMHYECKHE CBOMCTBa
conent. [lonydyenue comnen.

['eHeTnueckas CBA3b MEXKAY KIIACCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBCHHOE ONPEAECICHUE COAECPXKAHUSI KHUCIOpOAAa B  BO3IYXE,
MOJIyYCHHE, COOMpaHHME, pACMO3HABAHWE M W3yYE€HHE CBOWCTB KHCIOPOJA,
HAONIOZICHUE  B3aWMOJCHCTBUS  BEHIECTB C  KUCJIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI M TMpEKpalleHus TopeHus (mokapa), O3HAKOMJIGHHE C
oOpa3liaMyd OKCHJOB M OINKMCAaHUE€ WX CBOMCTB, IOJy4YeHUE, COOUpAHHME,
pacrio3HaBaHUE U U3YUYEHHUE CBOMCTB BOAOpOa (TOpEHUE), B3aUMOJICUCTBUE



Bojopoja ¢ okcuaoM meau (I1) (Bo3MOKHO HMCTIONB30BaHUE BUACOMATEPHUATIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJIEM pPacTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJBI C MeTaulaMd (HaTpUEM U KaJIbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB), HCCIEAOBaHUE 00pPa3LOB
HEOPraHUYECKUX BEIIECTB pPa3MYHBIX KJIACCOB, HAOJIOJICHHE W3MEHECHUS
OKpacKd MHIWKATOPOB B pPACTBOpax KHUCIOT M IIEIOYEH, U3YUYCHUE
B3aumoeicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOMl KHUCIOTHI, KHCIOT C
MEeTaJUIaMU, pEeaKIuil HEUTpaIu3aluu, MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METalyla JPpyrMM M3 pacTBOpa COJU, pEIICHUE
AKCIIEPUMEHTANbHBIX 3aJau Mo Teme «BaxHeliine Kiacchl HEOPraHUYECKUX
COECIMHEHUI).

IHepuoanuecknit 3akoH u Ilepuoamyeckas cucTreMa XUMHYECKHUX
ieMenToB JI. . MenaeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

[lepBble MOMBITKN KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMeHTOB. [loHsTHe 0
IPYIIaxX CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M ILIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT ampOTepHbIE
OKCHUJIbI U TUAPOKCHUBI.

[lepuoanueckuii 3axoH. [lepuoanyeckasi cucreMa XUMUYECKHX 3JIEMEHTOB
. WN. MenneneeBa. KopoTkonepuogHas U JJIMHHONEPHOAHAS (HOpPMBI
[lepuonuueckoit cucrembl xumuueckux dsneMeHToB JI. WM. MeHneneesa.
[Tepuonbr u rpynmbl. PU3UUECKUH CMBICI TOPSAIAKOBOTO HOMEpPa, HOMEPOB
NEPUO/Ia U TPYMIIbI JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX snep. M3oTombl. DIEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX 000JI0YEK aTOMOB IMEPBHIX 20 XUMHUUYECKUX AJIIEMEHTOB
[Tepuonnueckon cucremsl J[. . Menneneesa. XapakrepucTuKa XUMUYECKOTO
3JEMEHTA 110 ero nojoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUSl paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIIIIAM U IEPUOTAM.

3nauenue llepuonnueckoro 3axkoHa u Ilepuoanyeckod cuUCTEMbI
XUMHYECKHX 3JIEMEHTOB JJIsl Pa3BUTHs HAayku WU npaktuku. . 1. Mennenees —
YUYEHBIN U TPAXKIaHUH.

Xumuueckast cBsi3b. KoBalieHTHast (TOJisipHasE W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUH.
[Ipoueccrl OKUCIEHUS U BOCCTAHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTENH.



Xumuueckuii IKCnepumenm:

M3yueHHUEe 00pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCHIA IIMHKA C PacTBOpPAMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUU
(ropenue, peakiu pa3aoKeHUs, COSTUHEHNUS).

Meosicnpeomemmnuie céasu

Peanuzamus mMexXnpeaIMEeTHBIX CBSI3€H MPHU M3YyUYCHUUM XUMHUHU B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
NOHATHM, TaK W TOHATHUH, SABJISIONIMXCA CUCTEMHBIMHU JJIsl  OTJEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHATHS: HAay4yHbIM (akT, THUMOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccuukamus,  MNEPUOIUIHOCTD,
HaAOII0/IeHNE, SKCIIEPUMEHT, MOICITMPOBAHNE, U3MEPEHHE, MO/IEIh, SIBJICHNUE.

®dusuKa: marepusi, aTtoMm, 3JEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIU],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsijl, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBAa, Ta3, (PU3MYECKHUE BEITUYUHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, Apixanue, ouochepa.

'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJIbI,
MI0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKuus

[Tepunonnueckuit 3akoH. [lepruoanyueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX JJIIEMEHTOB NEPBBIX TPEX MNEPUOAOB, KalMs, KalbIUsi U HUX
COCIMHEHUH B COOTBETCTBHUM C IIOJIO)KEHHUEM 3JIEMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTALNTUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBSI3H.

Knaccudukamus w  HOMEHKIATypa  HEOPraHMYECKHUX BEILIECTB.
XHWMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIdyHbIM KilaccaMm
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BELIECTB.

Knaccudpukanmsa XUMHUYECKHX peakuid MO pa3iNYHbIM IpU3HAKaM (110
YHCITy ¥ COCTAaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3 dexTy,
[0 W3MEHEHUIO CTEINEHEH OKHUCJIEHUS XHUMUYECKHX JJEMEHTOB, IO
o0paTUMOCTH, MO YYacCTHUIO Karajau3aTopa). JK30- U  SHIOTEPMHUYECKUE
pEeaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xummyeckoil peakinuu. l[lonarue 006 oOpaTUMbIX U
HEOOpaTUMBIX XUMUUYECKUX peakuusix. [loHATHE O TOMOTEHHBIX U
reTeporeHHbix peakuusx. [lomatue o xkarammse. lloHsATHE O XMMHUYECKOM
paBHOBeCUU. DaKTOPBI, BIMSIOIIUE HAa CKOPOCTh XUMHUYECKOW peakuuu U
ITOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBlieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIM C HCHOJBb30BAHHUEM METOJA
ANEKTPOHHOTO OaiaHca.

Teopust ~ 2IEKTPOIUTUYECKOW  JTUCCOLMALIMU. DNEKTpOIUTEl U
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. MeEXaHU3M JAUCCOIMALMHA BELIECTB C
pa3IMYHBIMU BUAAMU XUMH4YECKOHM cBs3u. Crenens auccouuannu. CUIBHBIE U
ca0ble AJIEKTPOJIUTHI.

Peakiun wmoHHOro oOMeHa. YcCIOBHUS MPOTEKAHMS PEAKIUNA HOHHOTO
oOMeHa, TOJIHbIE M COKpalll€éHHbIE HMOHHBIC ypaBHEHHUsS peakiuil. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJI€l B CBETE MPEJCTAaBICHUN 00 AIIEKTPOIUTHYECKOM
nuccouuanun. KauecTBeHHbIE peakiiMy Ha HOHBL. [oHATHE 0 THIpOIN3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIECTB
(x7opuga HaTpHsi), HCCIENOBAaHHWE 3aBUCHUMOCTH CKOPOCTH  XUMHUYECKOUH
peakuud  OT  BO3JEWUCTBHS  pa3iMYHbBIX  (HaKTOPOB,  HUCCIEIOBaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOLECCAa IUCCOLUALNU KHUCIOT,
niesoyei u cojel (BO3MOKHO MCIOJIb30BAHUE BUJIE0 MATEPUAIIOB), IPOBEJCHUE
OTIBITOB, WUTIOCTPUPYIONINX MPU3HAKUA MPOTEKAHUSA PEAKIMH MOHHOTO OOMeEeHa
(oO6pa3oBanue ocanuka, BBIJEICHUE Ta3a, OO0pa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PpEaKIUU
(ropenue, peakuuu pasIoKeHus, COEJIMHEHN), pacro3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOLIBK) KAYECTBEHHBIX PEAaKLUWW HA HOHBI,
pELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTanibl 1 MX COeIMHEHUA

OObmas xapaktepuctuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTeNneHU oKuciaeHus. CTpoeHue u (pU3N4YEeCKUue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOMCTBA Ha IIPUMEpPE XJIOpa
(B3anMoOAEICTBUE C METAJIaMH, HEMETaJUlaMHM, IIeJ04aMHu). XJIOPOBOIOPO.
ConsHas KUCI0Ta, XMMHUYECKHUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeJOBeKa. BakHeWIne XJIOpuabl U UX
HAax0KJICHUE B IIPUPOJIE.



O6mass  xapakrtepuctuka d31aeMeHTOB  VIA-rpynmsl.  OcoOeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u pusndyeckue
CBOMCTBA IPOCTBIX BEIIECTB — KHUCIOpOAAa M Cepbl.  AJUIOTPOIHBIE
MOAU(PUKALMU KUCIOPOJa U cepbl. XUMUYECKue cBoicTBa cepbl. CepoBoa0poO,
cTpoeHue, (¢GuU3MUEeCKue U XHUMHUYecKHe cBoilcTBa. OKcHUIbI cepbl Kak
MpPEACTaBUTENN KUCIOTHBIX OKcHJoB. CepHas Kuciora, (QuU3NYecKue u
XUMUYECKHEe CBOMCTBa (OOIIMe Kak TMpEeACTAaBUTENsd Kjacca KHCJIOT U
cnenuduyeckne). XMMUYECKUE PEaKINU, JIekKAIIHe B OCHOBE MPOMBILIIEHHOTO
crnocoba moxy4yeHus: cepHoil kucnothl. IlpuMenenue cepHoit kuciotel. Conu
CEepHOM KHCIIOThI, KaueCTBEHHAasl peakiuus Ha cyiabpar-uoH. HaxoxaeHue cepbl
U €€ COCNUHEHHUM B NMPUPOJE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl
COCIMHEHUSMH Cepbl (KUCIOTHBIEC JTOXKAM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €0 MPEIOTBPAILCHHUS.

O6mmas xapaktepucTuka neMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKUCIEHHUA. A30T, pacHpocTpaHeHHE B
npupoje, hpusnueckue U XuMHIeckue cpoiictBa. KpyroBopor azora B mpupoze.
AmMuak, ero pu3MYecKue U XMMUYECKHUE CBOMCTBA, TIOJyYeHUE U PUMEHEHHE.
Conmu amMmoHMS, WX (GU3MYECKHE W XUMHUYECKHE CBOICTBA, MPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHBI AMMOHUS. A30THAasl KUCJOTa, €€ MOJy4YeHHE,
dusznueckre W XUMUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENsl Kiacca
KucnoT u crneuuduueckue). Mcnonp3oBaHUE HUTPATOB U COJIEM aMMOHHS B
KayecTBE MUHEPAJBHBIX YyIOOpeHH. XUMHUYECKOe 3arpsi3HEHUE OKpYKarolen
Cpeabl COEAMHEHUAMU a30Ta (KHCJIOTHBIEC JOK/HU, 3arpsi3HEHUE BO3yXa, TOYBBI
u BojioéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guzndeckue u
xumuueckue cBoiictBa. Oxcua  ¢docdhopa (V) u  dochopHas KucioTa,
dbu3uUecKue U XMMUYECKHE CBOMCTBA, IosrydeHue. Mcnonp3oBanue dhocdaTtor B
KayeCTBE MUHEPAIbHBIX YIOOpEHUH.

O6mrast  xapakrtepuctuka d1eMeHToB IVA-rpynmel.  OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTJIEPOA, alNIOTPOIHBIE
Monu(dUKalMK, pPAcIpOCTpaHEHUE B MpUpoAe, (U3MUECKHEe U XUMHUYECKHe
cBoiicTBa. Ancopbuus. KpyroBopor yraepona B npuponae. Okcuabl yrieposa,
ux (u3nuecknue U XMMHUYECKHUE CBOMICTBa, NEWCTBUME HA JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTHYeCKHe MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a TI00abHOTO MOTEIUICHUS KJIMMATa, MAPHUKOBBIN
addekr. YrompHas kuciiota W e€ coilM, UX (PU3UISCKHE M XUMHUYCCKHC
CBOICTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcronb3zoBaHue KapOOHATOB B OBITY, MEAULMHE, IPOMBIILIEHHOCTH U
CEJIbCKOM XO3SMCTBE.



[lepBoHauanbHble TOHATHS OO0 OpPraHWYECKUX BEMICCTBAX KakK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIMICPHH,
yKCycHass Kuciorta). [lpupomgHble HWCTOYHUKH  YIJIEBOJOPOIOB  (yroJib,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIICHHOCTH. [loHATHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBoJax — U UX POJIM B )KM3HU YeJoBeKa. MaTepuaabHOE €IHMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTMHCHHM.

KpemHnii, ero ¢u3nUeckue W XUMUYCECKHE CBOWCTBA, MOJYYCHHE U
npuMmeHeHne. CoeMHEHHMsSI KpeMHHUs B mpupojae. OOmme npeacTaBieHus 00
okcuze kpemuus (IV) u xpemuueBoit kucinore. CHIIMKaThl, UX UCIIOJIb30BAaHUE B
OBITY, B POMBINIJICHHOCTH. BaskHEHIIIE CTPOUTEILHBIC MAaTEPHUAJIbI: KEPAMHUKA,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobiaembl 0€30MacHOro UCIONIb30BaAHUS
CTPOUTEIIBHBIX MAaTCPHUAJIOB B MTOBCEAHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0Opas3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB  COJISTHOM
KHCJIOTHI, TIPOBE/ICHNE KAUeCTBEHHBIX PEaKIUi Ha XJIOPU/-UOHBI U HAOIIOACHUC
NPHU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpa)karoniue (GU3NICCKUE U XUMUUICCKUC
CBOICTBA TaQJIOr€HOB M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJIEHHE C oOpa3laMu XJIOpPUIOB (TalOreHUI0B),
O3HAaKOMJIEHHME ¢ oOpasmamMu cepbl M €€ COCAMHEHHSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMAaTepUaoB), HaOIoIeHue mpolecca OOYIrIIUBaHUS
caxapa IMOJ JEHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4YEHUE
XUMUYECKUX CBOWMCTB  pa30aBJIEHHONW CEpPHOM  KHUCJIOTHI, TPOBEJICHHUE
KaueCTBEHHON peakuu Ha cyiabpaT-uoH W HaOMOJCHUE TMpu3HAKa e&
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHUJAEOMATEpPHANIOB), O0Opa3IamMu
a30THBIX U (pochopHBIX yI0OpeHUH, moydeHue, coOnpanue, pacriosHaBaHUE U
M3ydeHHE CBONCTB aMMMaKa, IPOBEECHHWE KAYECTBEHHBIX pPEaKIUii Ha HOH
aMmMoHMST W (dochar-uoOH © H3yYEeHHWE TPU3HAKOB HX MPOTECKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), H3YYEHHUE MOJEIEeH KPUCTAILTUISCKUX
pem€Tok anmaza, rpaduta, ¢yIepeHa, O3HAKOMJIEHHE C  MPOIECCOM
azcopOIMKy pacTBOPEHHBIX BEHIECTB AKTHBUPOBAHHBIM YTIIEM U YCTPOWCTBOM
MPOTHBOTa3a, TMOJyYeHHe, cCoOMpaHUe, pacro3HABAaHWE W H3yUYCHUE CBOMCTB
VIIEKHUCIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peaklnuid Ha KapOoHAT U
CWIMKAT-UOHBI W W3Y4YCHHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINIICHHOCTH, PEIICHHE AKCIIEPUMEHTATBHBIX
3a7a4 1o teMe «BaxxHenmne HeMeTaabl U UX COCTUHEHUS.



MeTanjabl 1 UX COeTUHEHU S

OO6miasi xapakTepUCTUKAa XUMHUYECKHX DOJEMEHTOB — METaUIOB Ha
OCHOBAaHMU HMX MOJI0KEHUA B [leproanueckoil cucteMme XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIOB. MeTtannyeckas
CBSI3b U METAJUIMYECKAs KPUCTALUIMYECKAS PEIIETKA. DIEKTPOXUMHUYECKUN Pl
HalnpspDKEHU MeTauioB. PU3UMUYECKHE U XMMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToNydeHUs MeTaioB. [loHsATHE O KOPpPO3UM METAJUIOB,
OCHOBHBIE CHOCOOBI 3alUThl UX OT Koppo3uu. CruiaBel (CTadb, YYTyH,
JIOpATIOMUHUN, OPOH3a) U X TPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble  Metajuibl: noOJIOKeHUWEe B Ilepuoguueckon — cucreme
xuMHuueckux 3meMeHToB [. 1. MeHneneeBa, CTpoO€HHUE UX aTOMOB, HAXO0XKICHUE
B mpupojge. Puznueckue W XUMHUYECKHE CBOWCTBA (Ha MpUMEpe HATpUs U
kanus). Okcuabpl W THAPOKCHABI HATpusl U Kanus. [IpuMeHeHue MIeIOYHbIX
METAaJIJIOB U X COCTUHCHUM.

[IlemouHO3eMEIbHBIC METaAdbl MarHuii M KaJdbLUM: TIOJIOXKCHHE B
Ilepuonuueckoit cucreme xumuueckux snemeHTtoB Jl. M. Menpgeneesa,
CTPOEHHE HMX aTOMOB, HaXOXJEHHE B mnpupoje. Ouznueckue u XUMUYECKHUE
CBOWMCTBa MarHus W Kaibllugd. BaxHeiiine coequHEeHUs Kajablus (OKCHI,
TUAPOKCHU], coJn). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHHS.

AnoMuHui: TnonokeHue B llepuoandeckoil cuUCTEME XUMHUYECKHX
snementoB JI. . MeHneneeBa, CTpoeHHME aTOMa, HAaXOXICHUE B IIPUPOJIE.
dusznyeckue W XHMHYECKHE CBOMCTBa amtOMUHUA. AMQoTepHbIe CBONCTBa
OKCHUJIa U TUJIPOKCHU]IA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B mpupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUABI U cosu kene3a (II) u
xenesa (II), ux cocras, CBOMCTBA U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpaslaMyd METaNIOB W CIUIaBOB, WX (DHU3WYSCKUMU
CBOWMCTBaMH, H3Y4YEHHUE PE3YJbTaTOB KOPPO3UU METAJIOB (BO3MOYKHO
HCIIOIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbllMs W HATpUs C BOJOW (BO3MOXXHO HCIMOJIb30BAHUE BHUICOMATEPHUATIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHHUS JKEJI€3a B KUCIOPOAE
(BO3MOXHO HCIMOJIb30BaHWE BHJIEOMATEPHANIOB), MPU3HAKOB MPOTECKAHUS
KaYECTBCHHBIX PEAKIIMI Ha HOHBI: MAarHUS, KAJIbIMs, A TFOMAHUS, [IMHKA, KeJIe3a
(1) w xemeza (Il), meaum (ll), HaOmromeHWe ¥ OMHCAHHE TPOIECCOB
OKpalllUBaHMS TUIAMEHM HWOHAMU HaTpus, Kaausid W Kailblus (BO3MOXXHO
HCTOJIb30BaHUE BHEOMATEPHAIOB), HCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB



TUAPOKCHIA ATIOMUHUS M TUAPOKCHAA IMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX
3a7a4 Mo TeMe «BaXHeWIne MEeTaJUIbl U UX COCTUHEHUS.

XuMHA U OKpY Kamolas cpeaa

BemecrBa u Matepuasisl B MOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momoiips npu
XUMHUYECKHX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Karoleh cpenbl (MpeaeabHas J0MmyCcTuMas
KoHIleHTpamust BemiectB, panee — [IJIK). Ponp xumum B pemieHuun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

U3ydyeHre 00pa3oB MaTEPUATIOB (CTEKII0, CIJIAaBbI METAIIOB, TIOJUMEPHbBIE
MaTepHaIbI).

Mescnpeomemmuoie céasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MpPU U3YyYEHUM XUMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Y€pe3 HKCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHHN, TaK W TOHSATHUM, SBISIOMIMUXCA CUCTEMHBIMU ISl OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCU(pUKALUi, NEPUOJUYHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOJEIUPOBAHHE, M3MEPEHHUE, MOJENb, SIBJICHHUE, IMapHUKOBBIMI
3 ek, TeXHOJIOTHS, MaTepUAIBI.

®usnka: marepus, aToOM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsj]l, MPOBOJHUKH,
MOJYIPOBOAHUKH, TUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBa, TIa3,  pacTBOpP,  PACTBOPHUMOCTb,
KpUCTAINTUYECKas pemeéTKa, CIUIaBbl, (U3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: gorocunTes, npixanue, 6mocdepa, sKocucTeMa, MUHEPATHHBIC
yI0OpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDHI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCMUTATENIBHON  JAEATEIBHOCTA B  COOTBETCTBUM C  TPaAULIMOHHBIMU
POCCUNUCKUMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TMOBEJACHUS U CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIMU 00 YyJatOIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOYYarolIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpPUEHTAUUN U
paclIMpeHue ONbITa JIESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHMS

IIECHHOCTHOTO  OTHOIIEHUA K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIECAWI0, TOHUMAaHUS 3HAUYCHUS XUMHUYECKOU
HAayKd B )KM3HU COBPEMEHHOTO OOIIEeCTBA, CIOCOOHOCTU BIIAJIETh JIOCTOBEPHOM
uHbopMaIel o0 TMepeAoBbIX TOCTIXKEHHSX U OTKPBITHSIX MHUPOBOW U
OTEUECTBEHHON XUMHUH, 3aUHTEPECOBAHHOCTHM B HAay4YHBIX 3HAHHUIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHMS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHHH B  KOJUJIEKTUBE, KOMMYHMKAaTHUBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, y4eOHOMCCIICIOBATEILCKONH, TBOPUYECKONH M IPYrux
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HO00pa3HON COBMECTHOM AESTEIbHOCTH
IIPU BBIMIOJTHEHUU YY€OHBIX, TTO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUU  YYEOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aUMOINIOHMMAHWIO W  B3aMMOIIOMOINM B  TIpoIlecce ITOM  ydeOHOH
NEATENBHOCTH, TOTOBHOCTH OLICHUBATH CBOE ITOBEICHUE W IIOCTYIIKM CBOUX
TOBApHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUI ITOCTYNKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BENIECTBE U XMMUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIIAIOLINE
OCHOBY /ISl TOHUMAaHHMsI CYIITHOCTH HAyYHOW KapTUHBI MUPA, TPECTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUA MHPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJTHOM CPEJION, O pOJIM XUMHUHM B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIC MOTHUBBI, HAIIPABICHHBIE HAa TMOJIYyYCHUE HOBBIX 3HAHUU
0 XUMHH, HEOOXOIUMbIC ISl OOBSICHEHUS HaOIIOAAaeMbIX MPOIECCOB U
ABJICHUW, MO3HABATEIbHON, MH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATENbHON pPabOThl € Yy4eOHBIMU TEKCTaMH,
CIIPAaBOYHOM  JIMTEPATypOil, JOCTYNHBIMM  TEXHUYECKHUMHU  CpPEJICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YEHHI0O M TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh W
CHOCOOHOCTh K CcaMoOOpa3oBaHHIO, MPOEKTHOM U  HCCIEA0BATENIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH M YPOBHSA OOyYEHHUS B
JIaTbHEUIIIEM;

4) opMupoOBaHHUS KYJIbTYPbI 3I0POBbS:

OCO3HAaHHWE IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YIOTPEOJCHUSI aJKOTOJsi, HApPKOTHUKOB,
KypeHHs), HEOOXOJIMMOCTH COONIOACHUS MpaBuil  O€30MaCHOCTH  TpHU
oOpallleHnH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOM KU3HH;

5) Tpy/10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3Yy4eHHIO npodeccuid U TpyAa pasiIudHOro
poza, yBaXKeHUE K TPYAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBINA BBIOOD
UHAUBUAYATbHON  TpPaeKTOpUM TPOJOJDKEHUs 00pa3oBaHUsS C  yU4€TOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIemHol MpodecCHOHABHON IeATCIBHOCTH M Pa3BUTHS
HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJalTHUPOBAThCA B MpodeccHoHaIbHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIMTAHUSI:

AKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3nYecKoMy U MCUXUYECKOMY 3/70pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOCHUS
mpaBw 0E30MacHOTO TOBENCHHUS MPU pabdoTe C BEIIECTBAMH, a TakKXke B
CUTYaLMSIX, YTPOKAOUIUX 310POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU N3YYCHUU XUMHH, JJIS
pelIeHus] 3a/a4d, CBSI3aHHBIX C OKPYXXAKILIed TMNPUPOJHOW CPENoH, A
MOBBIIIEHUSI YPOBHS DKOJIOTMYECKOW KYJIbTYphl, OCO3HAaHHS TJ00AIBHOTO
XapakTepa SKOJOTMYECKUX Mpo0JeM M NyTell HuX peHieHuss MOCPEICTBOM
METOJIOB XMMHUH, 3KOJOTHYECKOr0 MBILIJICHHS, YMEHHSI PYKOBOJICTBOBATHCA UM
B [I03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOM ITPAKTHUKE.



METAIIPEIMETHBIE PE3YJIBTATHBI

B cocraBe MeranpenMeTHBIX pPE3yJbTATOB BBIICIAIOT 3HAUYUMbBIC IS
dbopMupoBaHUsT MHUPOBO33PEHHUS OOIICHAYyYHbIE TOHATUS (3aKOH, TeEopusl,
MPUHIIMI, TuUrnoTte3a, ¢GakT, CHUCTeMa, MPOIECC, JKCIEPUMEHT U JIPYyroe.),
KOTOPbI€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHUM M3 O3TUX TMPeaMETOB  (POPMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HaydyHOW KapTUHE MHUpPA, U YHHUBEPCAIbHBIC
yuyeOHble JeWCTBUS (IMO3HABATENIbHBbIC, KOMMYHUKATHUBHbBIC, PETYJISITUBHbIC),
KOTOpble oOecrneynBalOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM e TETLHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHBbIE YUeOHbIE NeiCTBUS

ba3zoBble JJornyeckue NeicTBUA:

YMEHHUS HCIOJI30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHUU
3HAHUMN: PACKPBHIBATh CMBICT XUMUUECKUX MOHATUM (BBIJCIATh UX XapaKTEPHBIC
PU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C JIPYTUMH TTOHSATUSIMU ), UCTIOJIb30BaTh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU I KIacCU(UKAIUM XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXIYy OOBEKTaMU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX AEHUA (MHIYKTUBHBIE, E€IYKTHBHBIE,
10 aHAJIOTUN), A€NaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B IMPOLECCE IO3HAHUS MOHATUS (IPEIMETHBIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMBIE B
XUMHH, TPeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHUMHH MOJCIIbHbBIE
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA), XuMudeckas Gopmyna
U ypaBHEHHE XUMHUYECKON peakiuu — MpH PEIICHUH y4eOHO-TTO3HABATEIBHBIX
3aa4, C Y4ETOM OTUX MOJCIbHBIX TMPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPHU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M XUMHUYECKUX pEeaKUuid, BBIBIATH  OO0IIUE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBSI3M U MPOTUBOPEUHS B
M3Yy4aeMbIX Mpolieccax U sIBICHUAX.

ba3oBble ucciiefoBaTebCKHeE 1eHCTBUA:

YMEHHUE HCMOJIb30BaTh MOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHWA, a TAaKKE€ B KAa4eCTBE OCHOBBHI i1 (POPMUPOBAHUS THUIIOTE3HI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETEHNE OMbITA MO TUIAHUPOBAHUIO, OPTAaHU3AINN W TMPOBEIICHUIO
YUYEHUYECKUX OHKCIIEPUMEHTOB, YMEHHE HaOJlIoJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTat, (OPMYyJIUPOBATH 0OOOIICHUS



Y BBIBOJIBI TI0 PE3yJIbTAaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATH
OTYET O MpOJIeTaHHOU padore.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATH U HHTEPHPETHUPOBATH WH(OpPMAIHIO
pa3IUYHbIX BUJOB W (GOpPM TNPEACTABICHUS, TMOJy4aeMyl U3 pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAsT JMUTEpaTypa XUMHUUYECKOTO COACPKaHMUS,
CIpaBOYHBIE TMoOcOOHUs, pecypchl VHTepHeTa), KPUTHUYECKH OIICHUBATH
MIPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIC METObI U 3aMPOCHI MPU MOUCKE U OTOOpE
uH(OpMalMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBITOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPECTIEHHOTO TUIIA, MPUOOPETECHUE OIbITa
B 00JIACTH UCIIOJIb30BaHUS MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJIBTYpPOM aKTHBHOTO HCIOJIb30BAHUSA PA3IMUYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOATEJIbHO BBIOMpATh ONTHUMalIbHYIO (OopMy TpeacTaBICHUS
uH(DOpMalMK ¥ WIUTIOCTPUPOBATH pPEIIacMble 3a7a4dl HECIO0KHBIMH CXEMaMH,
auarpaMmMamMi, IpyrumMu popmamMu rpaduku U ©X KOMOMHAIUSAMU;

yMEHHE WCIOJIb30BaTh W aHAIM3UPOBATh B IIpollecce ydyeOHOU u
UCCJIEN0BATENBCKON NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIUSTHUU
IPOMBILIJIEHHOCTH, CEIbCKOIO0 XO3fWCTBA M TPAHCIOpPTA HA COCTOSHHE
OKPY’KAIOIIEH PUPOTHOM CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiICTBUS:

YMEHHS 3a/JaBaTh BOINPOCHl (B XoJe Auanora u (WiM) AUCKYCCHH) TIO
CYLIECTBY 0OCYX)HaemMoil TeMbl, (OPMYIHPOBATb CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHUS MPEIJIOKEHHON 3aa4H;

YMEHUSA TMPEACTaBIATh I[OJIYYECHHBIE PE3YJIbTaThl I103HABATEJIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JellaThb MPE3CHTALHIO
pPE3YNIbTATOB BBITIOJIHEHUSI XHMHUYECKOT'O0 JKCIIEpUMEHTa  (J1abopaTOpHOTO
OTIBITa, JIA0OPAaTOPHON PAOOTHI MO MCCIIECIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUS y4eOHOTrO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIENOBATEIbCKON  NIESITENBbHOCTH TMPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJIEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB U COTJIACOBAHUS
nmo3unuii  (0O0CyXJeHus, OOMEH MHCHHSMH, «MO3TOBBIC  IITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JEUCTBUI, ONpPEACICHUE KPUTEPUEB IO OIECHKE
KauecTBa BHITIOJIHEHHON pabOThI U IPYTHE).

PeryasiTUBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh LENH NeATeIbHOCTH, MIAaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



NEeSATENbHOCTD, BBIOMpaTh Hanbosee 3(pPpeKTUBHBIE CLIOCOOBI pEeLIEHUsT YIEOHBIX
Y TO3HABATEJbHBIX 3a7a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTHPOBATH
NPEIJIOKEHHBIA QJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX 0OBEKTaX — BEUIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE MOJIYYEHHOTO pE3yJIbTaTa 3asBICHHON LEIU, YMEHUE
UCIIOIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B  yCIOBHUU
3a1aHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
coJlepKaHMs, YCTaHOBJIEHHOIO JaHHOHN (denepanbHON paboueld MporpaMMoH,
BBIJIEIISIIOT: OCBOCHHbBIE 00YYAIOUMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBUM, creuuuyeckue Ui NPeIMETHOM 001acTu «XUMHS», BUJIBI
NEATEIbHOCTH IO TMOJYYEHUIO HOBOTO 3HAaHMS, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYECOHBIX U HOBBIX CUTYAIUSX.

K xoHniy 00y4yeHus B 8 kiiacce rnpeMeTHbIE PE3yIbTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:
pPacKpbIBaThb CMBICH OCHOBHBIX XHWMHMYECKHX IMOHSATHWA: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOJHAs M HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpDHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA Macca, MacCoBas
J0J7s1 XMUMHUYECKOTO DJJEMEHTa B COCAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHUT,
KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHUS,
XUMUYECKash peakuus, KiIacCUPHUKAIUs peakUui: peakuuud COEIUHEHHUS,
peakiuu Ppa3lIoOKEHUs, pEaKIUH 3aMElIeHUs, peakuuu oOMeHa, 3K30- U
HHIOTEPMUYECKHE peaklnu, TeIoBoW 3¢ (eKT peakuuu, sSAPO aroma,
AJIEKTPOHHBIH CJI0H aTOMa, aTOMHast OpOUTajb, paJuyCc aTOMa, XUMUYECKasI
CBA3b, IOJIAPHAsL U HEIOJISpHAs KOBAJICHTHAs CBA3b, HOHHAs CBA3b, WOH,
KaTHOH, aHHMOH, pacTBOp, MaccoBas J0Ji1 BewlecTBa  (IIPOLIEHTHAs
KOHIICHTpAIUs) B PACTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH
9TU NOHATHUSA IPU OIMCAHUU BELIECTB U UX NPEBPAILCHUN;
HCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUJISi COCTaBJICHUS (OPMYJ BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;
ONpENENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTETEeHb OKWCJICHHS 3JI€MEHTOB B OMHAPHBIX COCAUHEHMSX, MPUHAIJIEKHOCTD
BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHHH mno ¢(opmynaaM, BHJ
XUMHYECKOM CBSI3U (KOBaJIEHTHAs! U MOHHAsI) B HEOPTaHUYECKUX COCUHEHUSX;



packpbiBaThb cMbIica  Ilepuoamueckoro 3akoHa JI. WM. Menneneena:
JE€MOHCTPUPOBATh  [OHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJJIEMEHTOB OT MX MoJoxkeHus B Ilepmoaunueckoid cucreme,
3aKOHOB COXpPAaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy lleproanyeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «rjaBHas mnoarpynmna (A-
rpynna)» u «noboynas noarpymnmna (b-rpynmna)», manasie U OosblIue MEPUOJIBI,
COOTHOCHTH O0O3HaueHHus, KOTopble uMeroTcs B Tabmuue «llepuoanueckas
cuctemMa xumuueckux odnemeHTtoB [JI. WM. MenneneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi
a51pa, oOLIee YUCIIO JIEKTPOHOB U paclpeeieHIe UX M0 AIEKTPOHHBIM CIOSM);
KJacCU(UIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOpraHWYeCKHUe BEIIEeCTBa,
XUMHYECKUE peakluu (10 YUCITY U COCTABY YYACTBYIOIIMX B PEaKlMU BEIIECTB,
1o TeryioBoMy 3hdexTy);

XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEP)K/Ias OMNHCAHUE MPUMEPAMHU MOJEKYJISAPHBIX
YPaBHEHUW COOTBETCTBYIOLIUX XUMUYECKUX PEaKIU;

IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTM OT HX Kad€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IMPOTEKAHHSI XMUMHYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa M0 (opMylie COSAMHEHHSI, MAaCCOBYIO
JIOJII0 BEILECTBA B PAacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON
peakuu;

IPUMEHATh OCHOBHBIE OINEpPAlMd MBICIUTENBHON AEATEIbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMaTHU3aIluio, KiacCUu(UKAIIUIO,
BBISIBIICHUE TPUYMHHO-CJIEICTBEHHBIX CBA3€U — /1JI1 U3yUYECHHS CBOWCTB BEILIECTB
U XUMUYECKHX pEaKIUi, €CTECTBEHHO-HAyYHbIE€ METOAbl T[O3HAHUA —
HaOMIOICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peanbHbIi U
MBICJIEHHBIN);

CJeI0BaTh IMPaBWJIAM IMOJIb30BaHUS XMUMHUYECKOW MOCYI0H M J1abOpaTOPHBIM
000pyIOBaHUEM, a TAKKE MPABHUIIaM OOpaIEHHUs C BEECTBAMU B COOTBETCTBUU
C HUHCTPYKIMSIMU TIO BBIMIOJHEHUIO JA0OPAaTOPHBIX XMMHYECKHUX OIBITOB IO
MOJIYYCHHUIO W COOMPAHWI0 Tra3000pa3HBIX BEMIECTB (BOAOPO/Aa W KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHON MAacCOBOM JIOJEH PACTBOPEHHOIO
BEILIECTBA, MUIAHUPOBATH U MPOBOAUTH XMMHUYECKHE SKCIEPUMEHTHI IO



pacno3HaBaHUIO PACTBOPOB IIEIOYEH M KHCJIOT C NOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U JPYTHUE).

K xoHiy 00y4yeHus B 9 kjiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:
PacCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTUN: XUMHYECKUU DJIEMEHT,
aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CJII0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHULIATENIbHOCTh, CTENEHb OKHUCJIEHHS, XUMHUYeCcKas
peakIus, XuMuueckasi CBsi3b, TEIUIOBOM 3 (PEKT peakiuu, MOJb, MOJISPHBIMA
00BEM,  pacTBOp, DJEKTPOJIUTHI, HEINEKTPOIUTHI,  DIEKTPOJUTHUUECKAs
JUCCOLIMALIMS, pPEaKIUd HOHHOrO OOMeHa, KaTalu3aTop,XHUMHUYECKOe
paBHOBecue, OOpaTMMble U  HEOOpaTUMbIE  pEaKIMH, OKUCIUTENIbHO-
BOCCTAHOBHTEJIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBIIGHHE,  aJUIOTpOMuUs,  aMQOTEpHOCTb,  XUMHUYECKas  CBS3b
(xoBaJIeHTHAsI, MOHHASI, METAINTUYECKas), KpUCTAITNYECKas peIETKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEaKiuu, MPelebHO OmyCcTHUMas
xoHueHTpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHITHH U MPUMEHSThH
9T MOHATHUSA MPU OMKMCAHUY BEUIECTB U X MPEBPAILECHHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIi COCTaBiIeHUs (OpMyI BELIECTB U
YPaBHEHUN XHUMHUUYECKUX PEAKIIUH;

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMUUYECKUX DJIEMEHTOB B
COCMHEHUAX  paA3JIMYHOrO  COCTaBa, NPUHAJIEKHOCTh  BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCAMHEHHH 1o (opMmyrnaMm, BHUJ XUMUYECKOW CBS3U
(KOBaJIEHTHAsl, WMOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX COCIUHECHUSX,
3apsA]l MOHA TI0 XMUMHUYECKOU (opmysie, XapakTep Cpeabl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COEIUHEHHUH, TUI KPHUCTANIMYECKOW PEmETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMmbica llepuommyeckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPUPOBATH €0 TOHMMAaHHUE: OMUCHIBATh M XapaKTEPU30BaTh TAOJIMYHYIO
dopmy Ileprogndeckoit cuCTEMbl XUMHUECKUX 3JIEMEHTOB: Pa3indaTh MOHATHS
«rmaBHas moarpymmna (A-rpynma)» U «mobouHas mnoxarpymma (B-rpymma)y,
Majbie U OOJBIINE MEPHOJbI, COOTHOCUTh O003HAYEHUS, KOTOPhIE UMEIOTCS B
MEePUOANYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siApa, oOllee YHCIIO AJIEKTPOHOB U
pacrpeneieHue MX 10  AJEKTPOHHBIM  CJOAM), OOBSCHATH  OOLIue
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB JJIEMEHTOB U HMX COEJUHECHHUU B
npejenax MalblX MEepUOJOB M TJIaBHBIX MHOATPYIMI € Y4ETOM CTPOEHUS HX
aTOMOB;



KIacCU(HUIIMPOBATh XMMHUUYECKHE DJIEMECHTHI, HEOPTraHWYECKHE BEIECTBa,
XAMHYECKUE peakiuu (110 YUCITY W COCTaBY YYACTBYIOIINX B PEAKIIUU BEIIECTB,
Mo TerIoBOoMYy 3(QeKTy, MO HM3MEHEHUIO CTENCHEW OKHCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHeUUPUYECKUEe  XUMUYECKHUE
CBOMCTBA MPOCTHIX M CJIIOXHBIX BEIIECTB, TOJATBEP)KIasi OMMMCAHUE TIPUMEpPaMU
MOJICKYJIIPHBIX WM HMOHHBIX YPAaBHCHHHA COOTBETCTBYIOIIUX XHUMHUYCCKUX
pEaKLHnii;

COCTaBIIATh YPaBHEHUS AJICKTPOJUTUUYCCKON AUCCOIMAIIMHA KUCIIOT, IIEJI0UeH U
coJiel, TIOJHBIC W COKpAIICHHBIC YpPaBHEHUS pEakIUid HWOHHOrO OOMEHa,
YPaBHCHHSI PEAKIIMK, MOATBEPIKIAAIONINX CYIIECTBOBAHUE I€HETUYCCKOUN CBSI3U
MEXTy BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

pacKkpeIBaTh  CYINIHOCTh  OKHCJIMTEJIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH
TIOCPEJICTBOM COCTaBJICHHUS JICKTPOHHOTO OajaHca 3THX PeaKITui;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYCCKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBHUIX;
BBIYHCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (opMysie COeAMHEHUS, MACCOBYIO
JIOJIFO0 BEILIECTBAa B PAacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKOM
peakuuu;

coONI0aTh MpaBWiIa MOJIB30BAHUA XUMHUYECKON TOCYAoi U 1abopaTOpHBIM
o00OpyZOBaHUEM, a TaKXkKe MpaBuiia 0OpalIeHUs! ¢ BEUIECTBAMU B COOTBETCTBHUU
C MHCTPYKIUSIMU IO BBIOJIHEHHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YTIJIEKHCIIOTO
rasa);

NPOBOAUTh PEAKIMM, TMOJATBEPKAAIOININE KA4eCTBEHHBIH COCTAB PAa3IHMUHBIX
BEIIECTB: pACMO3HaBaTh OMNBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOIUMI-,
KapOoHat-, ¢hocdar-, CHIIMKaT-, Cyib(aT-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHUS
U WOHBl HW3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax
HEOPTaHUYECKUX BEIICCTB;

MPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NEATEeIbHOCTH — aHalu3 M
CUHTE3, CpaBHEHHE, OOOOIICHHEe, CUCTEMAaTH3aIlMI0, BBISBICHUE MPUYHMHHO-
CJICICTBCHHBIX CBSI3€d — i1 W3yYCHHUS CBOWCTB BEHIECTB M XHUMHYCCKUX
peaKInii, €CTeCTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS — HAOJI0JICHUE, U3MEpPEHNE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUJIACC

Ne

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

KonTpoabHn

IIpakTHyeck

DJIeKTpOHHbIe (LM POBbIE)

n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThl ue padboTsbl
Paznen 1. [lepBoHavaibHbIe XHMHYECKHE TIOHSTHUS
Xumusi — BaxkHast 00J1acTh Bu6 10K
. 2 nonmorexa
11 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 https://m.edsoo.ru/7f41837c
JESITETFHOCTH YeJIOBEKa
bu6mmoreka [{OK
1.2 BellecTBa 1 XUMIECKHE PEAKLINH 15 1 https://m.edsoo.ru/7f41837c
Hroro no paszaeny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHU4eCKMX BellecTB
21 Bosayx. Kucnopoa. Ionsitue 06 6 bubmmoreka IJOK
' OKCHJIaxX https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kuciaorax u 8 1 bubnuoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonstre 006 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
524 OCHOBHBIE KJIACCBI 11 1 1 bu6mmoreka [JOK
' HEOPraHUYECKUX COETUHECHUI https://m.edso0.ru/7f41837¢c
Hroro no pasaeny 30

Pa3nen 3. [lepuoanuecknii 3axoH u Ilepuoguyeckasi cucrema xumnuyeckux 3jemMenToB /. U. MenaeneeBa. Ctpoenue
aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHU4YeCKuX djemMeHToB /. U.

7

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c




MemnpeneeBa. CTpoeHue atoma

XUMHYECKASA CBA3b.

) bu6mmoreka [{OK
3.2 OxucsmTENLHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
bu6moreka [{OK
roro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa [OK
p p https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (ungposrbie)
n/n NPOrpamMMmbl Beero OHTpﬁo.JIBH paK;“quK oGpa3oBaTeJbHbIe
ble padoThI ue padoTsl pecype
Pazjnen 1. BemecTBo M XUMHUYECKHE peaKIUU
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiracca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edso0.ru/7f41a636
13 DIEKTPOJINTUYECKAS TUCCOLHALIMS. 8 1 1 bu6moreka [{OK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pasaeny 17
Paznen 2. HemeTaJuibl U HX cOeIMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX 4 1 bu6moreka [JOK
' aneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX BuG 1OK
VIA- C n 6 nbnmoTexa
2.2 DICMCHTOB TPYIHEL L-epa 1 ee https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX B 1OK
VA- A 7 1 noIMoTeKa
2.3 SJIEMCHTOB rpymmeL. A30T, Gochop u https://m.edsoo.ru/7f41a636
WX COCAMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX Eufs 10K
_ IVA- . 3 1 2 nonuoreka
2.4 OTICMEHTOB VA-TpymieL. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEIMHEHUS
Uroro no pazaeny 25

Paszgen 3. MeTa/liibl M HX COeJNHEHUS




3.1 OO1ue cBOMCTBA METAIITIOB 4 Et?fs?ﬁr%ﬁi%gglgf 112636
3.2 Baxneiimre MeTaIlIBl ¥ UX COSIUHCHUS 16 ]r?t?riﬂll;lr?: (ﬁ)(l)_.[r(ﬂlgf 112636
Hroro 1o pasaeny 20
Paznen 4. Xumus u okpy:kamomas cpeaa
4.1 BeniecTBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 Eg@mmem [OK
ps://m.edsoo.ru/7f41a636
Hroro o pasaeny 3
Pe3sepBHOE Bpems 3 Et?@.IHOTeKa oK
ps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBo yacoB I[aTa 3J’[eKTp0HHbIe
Jr:{;gﬂ Tema ypoka . Konrtpoun IIpakruue W3yuen II;ICPPOBHC
cero HbIE cKHe st oOpa3oBaTtejibHbIE
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Ponb XuMuu B )KU3HU 1 bubnuoreka [IOK
yesoBeka. Tena n BeniecTra https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 [ToHsTHE O METOAaX ITO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 UYucteie BemecTBa U cMecu. CriocoOsbl 1 bubnuoreka [JOK
pasaesieHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «Paznenenue EuG 1OK
5 cMmecel (Ha mpuMepe OYUCTKH TOBAPEHHOM 1 1 J_IHOTeKa
comm)» https://m.edsoo.ru/ff0d28c8
bubnuorexa [JOK
6 ATOMEI M MOIICKYIIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE FNEMEHThI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [IOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U cOKHBIE BEIECTBA 1 https://m.edsoo. ru/ff0d2a6c
1 bu6mmoreka [JOK
9 ATOMHO-MONEKYIIPHOE Y4CHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH ITIOCTOSHCTBA COCTAaBa BEIISCTB. 1 bu6muoreka [JOK




Xumuueckas popmyna. BanreHTHOCTD
aTOMOB XMMHYECKHUX NIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

1 OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XMMHUYECKOTO AJIEMEHTA B bubnuotexa [JOK
COETMHEHUH https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Moiib. MomsipHast bubnuotexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. bubnuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku 1 ycaoBHs NPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6moreka [{OK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenust koimuecTBa, MacChl BEIIECTBA bubnuoreka [IOK
M0 YPaBHEHHUSM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKuxX peakiuii
bu6mmoreka [JOK
18 (coenuHeHMS, pa3JIOKEHUS, 3aMECIICHHUS, https://m. edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuorexa [JOK
. 0606
19 PHIHKTONEHCT. ObO HieHHe https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KonTpomsnas padorta Nel o teme bubnuoreka [IOK
«BelllecTBa U XUMHUYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CoctaB Bo3ayxa. Bu6 10K
noIMoTeKa
21 Kucnopon — 3neMeHT u mpocToe BElIecTBO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre U XUMUYECKHE CBOMCTBA bubnuorexa [JOK

KHCJIOpOoda (peaKI_[I/II/I OKHCJICHHA, FOpeHI/Ie).

https://m.edsoo.ru/ff0d4614




ITonsaTue 00 okcumax

Croco0bl MoJTy4eHHs KUCJIOpo/ia B

bu6mmoreka [{OK

23 lela60paTOpHH 11 IPOMBITILICHHOCTH. https://m.edsoo.ru/ff0d497a
pUMEHEHHUE KUCIIOPoaa
TenoBoit 3¢ ekt XUMHUECKOHN peakinu, Bu6 10K
HOJIMOTEeKA
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHCHUH, httos://m.edsoo.ru/f0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKITUIX
Tonnuso (He(Th, Yrojab U METaH). Bu6 10K
HOJIMOTEKA
25 3arps3HeHue BO3/1yXa, CliocoObl €ro https://m.edsoo.ru/ffod4caa
MPEIOTBPAICHUS
[TpakTraeckas padorta Ne 3 o Teme
26 «lPlonyquHe " I(:O6I/IpaHI/Ie KHCIIOpOJIa bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB
27 Boaopoa — 35eMeHT u mpocToe BEIIEeCTBO. bu6moreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusndecKre U XUMUYECKHIEe CBOMCTBA bubnuoreka [{IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX B COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0OblI IOJTy4eHHUs BOJIOPO/a B bubnuorexa [JOK
abopaTopUm https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
31 «TlionyquHe u I(:061/IpaHI/Ie BOJIOpOJA bubmnorexa LIOK
- ’ https://m.edsoo.ru/ff0d4f42
W3YYEHUE €ro CBOMCTBY
N " bubmuorexa [JOK
32 MonspHblil 00bEM Ta30B. 3aKOH ABOrajipo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00b€Ma, KondecTBa BellecTBa
33 ra3a o ero M3BeCTHOMY KOJIUYECTBY bubmiorexa LIOK

BEIIECTBA K 00BEMY

https://m.edsoo.ru/ff0d55a0




Brruncnenus 00bEMOB T'a30B 10 YPaBHEHUIO

bu6mmoreka [IOK

34 PeaKLuM Ha OCHOBE 3aKOHA 00BEMHBIX https://m. edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 ) CKHE U XUMHYECKHUE CBOMCTBA BOJIbI bubmmorexa LIOK
H3mHe A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsitue 00 bubnuoreka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HacelmeHnnsie u Bu6 10K
M nOIMoTEKA
37 HEHAaCHIIIIEHHBIE PacTBOPHI. MaccoBast 10Jis httns://m. edso.ru/ff0d5bA40
BEIIlECTBA B pacTBOpE
[IpaxTrueckas paborta Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
OTNpeAeNIEHHON MacCCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHas padota No2 o teme bubnuoreka [{IOK
«Kucnopoa. Bogopoxn. Boxga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ffode64e
OKCHJIOB
OcHoOBaHHUs: COCTaB, KJIaCCU(PHUKAIIHS, bubnuorexa [JOK
42 -
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue n XuMHUUYeCKHE CBOMCTBA bu6moreka [JOK
OCHOBAaHMM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTaB, knaccuduxanms, bu6mmoreka [JOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
N bu6mmoreka [JOK
45 [Tony4yeHnne u XuMHUYECKHUE CBOMCTBA KUCIIOT

https://m.edsoo.ru/ff0dfee2




Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI

bubmmoreka [{OK

46 IIOJTYy4EeHUS, XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI»
48 ['eneTnveckas CBsI3b MEXTy KIIaCCaMU bubnuotexa [JOK
HEOPraHUYECKUX COECTMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O06001IEeHNEe U CHCTEMAaTH3alKs 3HAHHUI https://m.edsoo.ru/00ad9ch?
Kontposnbras padota Ne3 no teme BuG 10K
"OCHOBHBIE KJIACChI HEOPraHUYECKUX MOIINOTEKA
50 o p https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie TOTBITKH KIacCUpUKAIIIT Eu 10K
XUMHUYECKUX 3JIeMeHTOB. [loHsITHE O MOJIMOTCKA
°1 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
[Tepuonuueckuii 3akoH u [leprnoandeckas 5
52 cHCTeMa XMMHUYEeCKHX 3jieMeHToB JI. 1. brbmoreka LHOK
M https://m.edsoo.ru/00ada52c
eHiesieeBa
53 [Tepuoapl, rpymIbl, IOAPYIIIEI bubmorexa LIOK
PHOZBL TPYIIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX SJED. bubnuorexa LIOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB Eu 1OK
aneMmeHTOB [ lepruonnueckoit cucremsrl /1. U. HOJIoTCKA
55 pHOA A https://m.edsoo.ru/00ada6bc
MeneneeBa
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 110 5 K
56 ero noJjioxkenuto B [lepuonnueckoit cucreme brbmmorexa 11O

. 1. MeHnpaeneeBa

https://m.edsoo.ru/00ada824




3nauenue [lepuoauueckoro 3akoHa st
57 pa3BUTHS Hayku U ipaktuku. /. 1. 1 bubnuotexa [JOK
MenneneeB — y4E€HbIN, MTEIAror U https://m.edsoo0.ru/00ada96e
IpaXXTaHUH
58 DNEeKTPOOTPULIATENBHOCTH ATOMOB 1 bu6mmoreka [IOK
XUMHUYECKUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Monnas xuMmiecKas Ceish 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHas moyisipHasi XAMUYecKast CBSI3b 1 bubmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoJyisipHast XUMUYECKAst 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 Crenens okHCIeHRA 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTETFHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [IOK
peakuuu https://m.edso00.ru/00adb076
64 0 1 bu6mmoreka [IOK
KHCTATCITH 1 BOCCTAHOBUTCIIN https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenue atoMa. XMMUYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/00ad9ch2
68 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa LIOK
cucTeMaTu3auus 3HaHU1 https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoaudecTBo yacoB I[aTa 3J'[CKTpOHHbIe
Ne Tema ypoka Kontpoas| IIpakruue — uupposkie
n/n Bcero HbIE CKHue st 06p330BaTeJ'II)HbIe
padoThI padoThI pecypcsl
[Tepuoanueckuii 3akoH. [leprnoanueckas Bi6 10K

1 CUCTEMa XUMHUYECKUX deMeHToB /[, U. 1 MOJIMOTCKA
Meeneena A https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTHU B U3MEHEHUHN CBOWCTB Bu6 10K

2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 MOJINOTCKA
ePHOIOB P P https://m.edsoo.ru/00adb6b6

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOU CBSI3U Y THITBI 1 bu6moreka [{OK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel mo teme

5 «IToBTOpEHNME M YIIIyOIICHUE 3HAHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiiaccay

5 Knaccudukanus XuMU4ecKuX peakiui mo 1 bubnuoreka [JOK
pPa3IMYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Eu 110K

7 eakiuu. [loHATHE O TOMOTEHHBIX U 1 HOJIMOTCKa
lrjeTellaloreHme — https://m.edsoo.ru/00adbe9a
[TonaTHE 0 XUMUYECKOM PaBHOBECHH.

3 @akTopbl, BIUSAIOIINE HA CKOPOCTh 1 Bbu6nuoreka IIOK
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIC 1 bubmuoreka [JOK

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




peaknuu

Teopust IEKTPONUTHYECKON

bu6mmoreka [{OK

10 ACCOMMAIKH. CHITHHBIC U CAObe https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 NoHHbIE ypaBHEHUS peakuuil bubmorexa [OK

https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U Bi6 LIOK
. . nonmoreka

12 OCHOBAHMIT B CBETE MPE/ICTABICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOMAITIHI
XHWMHUYECKUE CBOMCTBA COJIEN B CBETE Bu6 10K

€CTaBJICHUH 00 JIIEKTPO €CKOMH MOJINOTCKA

13 NPEACTABICHIH AICKTPOIHTHACCKOH https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN

14 [TonsaTue o ruaponmn3e conei bubmorexa IOK

https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK

15 O06001IeHre U cUCTeMaTH3alus 3SHAHU I hitps://m.edsoo.ru/00addd12

16 [IpakTruueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o teme

17 <<9J‘I€II<)TpOJ'II/ITI/Ip‘IeCKa}I JTUCCOITHAITHS. Enbmorexa TOK

https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUN B PACTBOPAX»

18 OO01as XxapakTepuCTUKa raJIOreHOB. bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBojopoa. CoJisiHasi KUCIIOTA,

N bubnuorexa [JOK

19 XUMHTCCKHE CBOMCTER, HOMYHCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
I1 6ota Ne 2

paxtiieckas pabora Ne 2 o Teme Bu6morexa LIOK
20 «[Tony4yeHue coNsTHOM KUCIOTHI, U3Y4YECHUE

€€ CBOIICTB»

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




Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX

bu6mmoreka [IOK

21 peaKIuii, €clii OJIUH U3 PEareHTOB JaH B :

M3GEITKE https://m.edsoo.ru/00ade488

29 OOm1ast xapakTepucTuKa 31eMeHTOB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AIoTpOTIHBIE MOU(UKAITUU CEPBI. Bu6 OK

23 Haxoxnenue cepbl U €€ COeTMHEHUH B htI';I SJ'I/I;Ir%Tg;s?)(I)_[ru 100ade64a
npupoie. XMMHUYECKUE CBOMCTBA CEPhI RS/, '

24 CepoBoaopo, cTpoeHue, Pu3ndeckue u bu6muorexa ITOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, Bu6 10K

25 (hM3UYECKHe U XUMUUYECKHE CBOMCTBA, 1 J_H/IOTeKa
IpEMeEeHHe https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklnu, JIeXkKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CII0Cco0a MoTydeHus Eu 10K

26 CEPHOU KUCIOThI. XUMUYECKOE 1 JIMOTeKa
SAIPAIHEHHC OKPYKAIOMEH CPEII https://m.edsoo.ru/00adec8a
COEJIMHEHUSIMHU CEPBI

97 Brrunciienne MmaccoBoi J0JIM BBIXO1a bu6mmoreka [JOK
MPOJyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3JIeMeHTOB VA-

08 rpymnmnsl. A30T, pacipocTpaHeHHE B Bbu6nuoreka LIOK
npupoie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AmMUak, ero GU3NIecKre U XUMUYECKUE bubmmoreka [JOK
CBOMCTBA, IIOJIy4UCHHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTiaeckas paborta Ne 3 o Teme

P P bubmuorexa [JOK

30 «Ilony4yeHne ammuaka, U3y4eHHe €ro https://m.edso0.ru/00adf180
CBOWCTBY T '

31 A3oTHas KucoTa, €€ GU3NIECcKue u bu6muoreka [JOK




XUMHYECKHUE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnosb30BaHnEe HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX

bu6mmoreka [IOK

32 ynoOpeHuii. XMMUYeCKOe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKpPYXKAIOIEH Cpe/ibl COEIMHEHHUSIMU a30Ta
®docdop. Oxecua pochopa (V) u Eub 1OK
HOJIMOTEeKA
33 pocopras fenora, (usmiccrie u https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, TIOJTydeHUE
Hcnonws3oBanue dochaToB B KauecTBe Eub 1OK
epai oOpeHwuil. 3arpsizHeHue MOJIMOTCKA
34 MUHEPATLHLIX YROOPEHIH. SarpAsHeHi https://m.edsoo.ru/00adfc20
MPUPOIHOM cpeapbl hocaramu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
¢buznyeckue U XMMHUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKHE bubnuoreka [IOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VYroJibHAsE KUCIIOTA U €€ COTN Brbmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 HI—II)OJ'Iy‘IeHI/Ie erP;eKI/ICJIoro rasa. Enbmorexa HIOK
" https://m.edso00.ru/00ae027e
KauecTtBenHas peakius Ha kapOOHAT-UOH
[lepBoHauanbHbIE TOHATHUS 00 Eu 1OK
noIMoTeKa
39 OPTAHITHCCKIX BEIIECTBAX KAK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepoia
40 Kpemuuii u ero coenuHeHUs bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
IT 6ota Ne 5. P
pakTudeckas paborta elIeHue BuGnorexa LIOK
41 AKCMEPUMEHTATBHBIX 33124 10 TEME

«BaxkHelnIne HeMeTaUuIbl U UX

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




COCAUHCHUA»

KonTponabnas padorta Ne3 o reme

bu6mmoreka [{OK

42 «BaXHCHIINE HEMETAILIBL 1 HX https://m.edso0.ru/00ae0el18
COEIUHEHUS
OO6mast XxapakTepUCTHKAa XUMHUYECKUX

43 AJIEMEHTOB — MeTaJuIoB. MeTrayuinueckast bubnuotexa [JOK
CBSI3b M METAJUTMYECKAS KPUCTAJNIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. @u3nyecKre CBOWCTBA METAJIIOB
XUMHYecKre CBOMCTBA METAJIOB. Eu6 LIOK

44 OIEeKTPOXUMHYUECKUN P HAIPSHKEHUH MOINOTEKA

P P p https://m.edso00.ru/00ae1156
METAILIOB
OO6mwme criocoObl MOTyYeHUST METAIIIOB.

45 CnunaBel. Beruucnenus o ypaBHEHUAM Bubmuoreka ITOK
XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

46 IlouaTue 0 KOPPO3UH METAIIIOB bubmorexa LIOK

pp https://m.edso00.ru/00ae1278
bu6moreka [JOK

ar Illenounble MeTAIIEL https://m.edso0.ru/00ael14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUS U KAJIUSA Brbmorexa LJOK

a AP a p https://m.edso0.ru/00ae14b2

49 [IlerouHO3EMETBHBIE METAILIIBI — KAIbIIUN bubnuoreka [IOK
W MarHum https://m.edso0.ru/00ae15e8

50 Baxkueiiime coeqMHeHNs KalbIUs bubmaorexa LIOK

o 1t https://m.edso0.ru/00ae15e8

51 O0001IeHrEe B CHCTEMATH3allis 3HAHUI

59 JKécTkoCTh BOJIBI M CLIOCOOBI €6 bubmuorexa [JOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886

53 IIpaktuyeckas pabora Ne 6 o Teme bubnuorexa [IOK




"YKEcTKOCTh BOABI M METOIBI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHHs"
. bu6mmoreka [IOK
54 AmoMuHUH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcuipl, THAPOKCU B 1 con skeresa (1) Bu6morexa IJOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IEeHNEe U CHCTEMAaTH3alKs 3SHAHHUI
[IpakTrueckas padora Ne 7. Pemenue
59 31<I::ne I/IMCHTaJ'Il:;)HBIX 3a/1a4 10 TeMe bubmorexa LIOK
PH o https://m.edsoo.ru/00ae3de8
«Baxueunme MeTaIbl U UX COSTUHEHUS
Brruncnenust mo ypaBHEHUSM XUMUYECKUX
€aKIIMi, €CJTM OJIUH U3 PEareHTOB JaH B
60 E36LIL"[rKe WU cozI[[epmHTI;pHMecn. g bubmorexa LIOK
. https://m.edsoo.ru/00ael1750
Brruncnenus MacCoBOM J10JIM BBIXOAA
MPOAYKTA PEaKIIH
61 O06001IeHrEe ¥ cucTeEMAaTHU3alUs 3SHAHUHA
62 KonTpomsnas padota Ne4 o reme
«Baxueinme MeTauIbl U UX COSIUHEHUSDY
63 BemecTBa u MmaTepualibl B MOBCETHEBHOM Bbu6mnoreka IIOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAKOLIEH bu6mmoreka [JOK
cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xuMuM B pelieHu 3KOJI0THIECKIX Bbu6nuoreka IIOK
npoOiem https://m.edso0.ru/00ae4270
66 PezepHblit ypok. O60061eHE U bubnuorexa LIOK




cUCTeEMAaTU3alusd 3HaHUU

https://m.edsoo0.ru/00ae0d0a

67 PesepBHblit ypok. O6006111€HNE U 1 bubnuoreka [IOK
cucTeMaTru3anus 3HaHU1 https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111€HUE U 1 bubnuoreka [IOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
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