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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe enepaibHON paboyeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo xumuu Aa€T MpEeACTaBICHUE O LENAX, OOILIEH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TEeMaM MPOrpaMMbl O XHMHUH, OINpPEIETseT KOJWYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHUs, PEKOMEHTyEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUS.

3HaHUE XUMHUU CIY>KUT OCHOBOM It (pOPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACcTaBICHUN O MAaTEpPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTpatOT (POPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuyenne xumunn:

-CIIOCOOCTBYET pealiu3alliid BO3MOXKHOCTEH NJisi caMOpa3BUTHUSL U (DOPMUPOBAHMS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIIMOHATLHON TPaMOTHOCTH;

-BHOCHT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JAESTEIbHOCTH;

-3HAKOMUT CO CHeU(UKON HAYYHOTO MBIILJICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;
-ClIOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTEeCTBEHHO--
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIUXCS.

JlanHbie HampaBiieHWs B OOyYEHWU XMMHUHU OOECIEUMBAIOTCS CHEIU(DUKOM
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH
aJIaNTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare e
pa3BUTHA.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 00Opa30oBaHMsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYarOIMMUCS CUCTEMBbl NEPBOHAUYAIbHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W  HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHN
OpraHU4eCKON XMMHH.

CrpyKTypa coaepkaHusi IPOrpaMMbl [0 XMMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHHLIMILY
NOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHU;
— YYEHHUA O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTUUECKOMN TUCCOLMALINY BELIECTB B pACTBOPAX.

Teopernyeckne 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JpPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMmbl 10 XUMHH CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS] O XUMHYECKOM COCTABISAIOIIEN HAyYHOW KapTHUHBI MHAPA B JIOTHKE
€€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUHU NPOUCXOJUT C MPHUBICYEHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aroluid Mup»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydeHHH XUMUU MPOUCXOAMT (HOPMUPOBAHUE 3HAHUHA OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpeaMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYNHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJlaM I[IO3HAHUS MPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakluid, B GOPMUPOBAHUM U Pa3BUTUHU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHWHU B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCETHEBHOM KU3HH.

[Ipu u3ydyeHHH XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs BaKHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

—  (opmupoBaHMe HMHTEIUIEKTYaJlbHO pPAa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaNpPaBJICHHOCTh OOYYCHHS Ha CUCTEMATHYECKOe MPHUOOIIEHNE 00YJaArOIINXCS K
CaMOCTOATEJIbHON MO3HABATEILHON NEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;



— o0ecreyeHne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YyYarOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIOIIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;
—  (dopmupoBanre  o0mieil  GYyHKUMOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPYXAaIOIIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMUHU, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;
— ¢dopMHupoBaHHE Yy OOYYAOIIMXCS TYMAaHUCTHYECKUX OTHOIICHUH, MOHUMAHMS
IIEHHOCTH XUMHUYECKUX 3HAHUHU JJIST BRIPAOOTKHU SKOJOTUUYECKH IEJIECO00Pa3HOTO
MOBEZICHUSI B OBITY W TPYIOBOH JCATEIBHOCTA B IIEJIAX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHOMN CPENBL;
— pa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIIMUTAaHUID Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi U HANPaBIEHHOCTH JalbHEHIIIETO
oOyJeHus.

OO6miee 4MCIO YacoB, OTBEAEHHBIX JUII M3YyYCHHUS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

COILEPKAHUE OBYUEHUAA

8 KJIACC

IlepBoHavajibHbIe XUMUYECKHE IOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HaykK. Tena u
BemlecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE BEIIECTB.
[Tonsitue o Meromax mo3Hanus B xumuu. Yucteie BemectBa U cmecu. CriocoObl
pa3IeIICHUS] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE AIEeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢opmysna. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.
KommuecTtBo BemiectBa. Monbk. MossipHass macca. B3auMOCBSI3b  KOJMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€rel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

DU3NYECKNE U XUMUYECKUE SBJIICHUA. XUMHUUYECKAs PEaKys U €€ MPU3HAKU. 3aKOH
COXpAaHEHHMS MAacChl BeNIEeCTB. XHUMHUYECKHe ypaBHeHMs. Kraccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEHNUs, 3aMEIICHUsI, 0OMEHA).
XUMUYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOW IIOCY/IOM, TpaBuiamMu paboOThl B JabopaTtopuu M
npuémMamMu 00palleHus: ¢ JIabOpaTOpPHBIM O00OPYAOBAHUEM, U3YUCHHE U OMHCAHUE
bu3NMYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJIECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbjJa, PACTUPAHHE caxapa B CTYIIKE,



KUINIEHWE U KOHJIEHCAlMsI BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBIEHWM, HAOII0/ICHUE U
ONKMCAaHWE TPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) nmpu HarpeBaHum, B3auMOJIEHCTBHE kKefe3a ¢ pacTBopoM cosr Meau (11),
U3y4YeHUE CIOCOOOB pPAa3JCICHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (QUIbTpOBaHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MPoOBEACHUE OUYUCTKHU MOBAPEHHOMN
COJIM, HAONIOJICHHUE W  ONHCAaHUE  PEe3yJIbTaTOB  MPOBEJICHUS  OIbITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEepKHEBBIX ).

BaxxHelllne npeIcTaBUuTe M HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kwuciopong — 3J€eMEHT W NpOCTOE
BemecTBO. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HUYECKHE W XUMHUYCCKUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUS] KUCTopoda B J1abOpaTopud W MPOMBIIUIEHHOCTUH. KpyroBopor
KHcIopoja B mpupojae. O30H — auioTporiHas MoAuUKaIus KUCIopoaa.

TemnoBo# 3 PeKT XUMUUIECKON peakIuu, TePMOXUMUYECKHUE YPABHEHUS, K30~ U
SHAOTEPMHUYECKHE PEAKIUU. TOIIMBO: Yroib MU METaH. 3arpsA3HEHHUE BO3IyXa,
YCWJICHHE MApHUKOBOTO0 d(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocTtoe BemecTBo. HaxoxaeHue Boaopoaa B HPUPOJE,
dbu3myeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIOCOOBI TOJYyYECHUS.
Kucnots! u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbL. Bona kak pactBopureinb. PactBopel. Hackiennsie n
HEHACBIIIEHHbIE PACTBOPHI. PacTBOpMMOCTH BELIECTB B BoAE. MaccoBas H0JiA
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuA. Poib pacTBOpoB
B MPUPOJEC M B XKU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOAE. 3arpsi3HEHUE
NpUPOHBIX BoA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coeaumHeHuid. Oxcuapl.  Knaccudukarus
OKCHJIOB:  cosieoOpa3yromue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
cBOMCTBa OKCHIOB. [losrydeHrne oKkCuIoB.

OcnoBanus. Knaccudukaius ocHOBaHUM: MIENTOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHuil. PU3NYECKHE U XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomy4yenne oCHOBaHUM.

Kucnotel. Knaccuduxanuss xucinor. Homenkmarypa kucnor. ®dusmyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm metaimnoB H. H. bekerosa.
ITonydyenue KUCIIOT.

Comu. Homenkiarypa cosieil. ®Du3nyuecKue W XUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.
XUMUYECKHUI IKCIIEPUMEHT:

KAQ4ECTBEHHOE OIPEIEIICHUE COAEPkKAaHMUS KHUCIOpOJa B BO3AYyXe, IMOJy4YEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W



IpeKpalieHus ropeHust (mokapa), O3HAKOMJIEHHE C o00pasllaMH OKCHAOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BojJopoja (ropeHue), B3auMozeicTBue Bojgopoaa ¢ okcugom meau (1I)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECCTB
KOJMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHUS BEILECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3aumojeicTBua okcuaa menu (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METajla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COCIUHEHUI».

Ilepnoanyecknit 3axoH u Ilepuoanyeckas cucremMa XMMUYECKHX IJI€MEHTOB
. . MenpgeneeBa. CtpoeHue aToMoB. XUMH4YeCKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIu

[lepBble MOMBITKH KIACCU(MUKAIMU XUMUYECKUX AieMeHTOB. [loHsTre o rpymmax
CXOJHBIX BJIEMEHTOB (IIEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTbI, KOTOpble 0O0pa3zyloT amM(pOTEpHbIE OKCHIbI U
TUJPOKCHUJIBI.

[lepnogmuecknil 3akoH. [lepmoandeckas cucrema XxumMudeckux anemeHToB /. U.
Menneneea. KopoTkonepuoanas u aiuHHonepuoHas dopmel [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymiisl.
@uU3NYECKUA CMBICI TOPSAAKOBOTO HOMEpa, HOMEPOB IIepuoAa M TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocTaB aTtoMHbIX sifep. M3orombl. OnexkTpoHbl. CTpoeHUe
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.
3aKOHOMEpPHOCTM HM3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenune Ilepumoamueckoro 3akoHa u llepuoanueckor CUCTEMBI XUMHUYECKHX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass  cBsi3b. KoBasieHTHas  (MoOJisipHasT W HEMOJSIPHAsl)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTEINBHBIE peakuuu. [Iponeccsr
OKHUCIICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XUMUYECKUI IKCIIEPUMEHT:

U3ydeHue oOpa3loB BELIECTB METAJUIOB U HEMETauIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IMHKA C pPAacTBOPAMHM KHCJIOT U IIEJI0YEH, MPOBEJICHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).



MexnpeaMeTHble CBSA3H

Peanu3zamuss MeXNpeaIMETHBIX CBsS3€d MpH HW3YYeHHMH XWMHUUM B 8§ KJiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHSATHUH, SIBISTFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBECHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHITH: HAYIHBIN (DaKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHallM3, CHUHTE3, KiacCUUKAIWs, NMEPHOANIHOCTh, HAOIOICHNE, IKCICPUMEHT,
MO/ICIIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIIBI,
PaIMOaKTUBHOCTD, MOJICKYJA, SJCKTPUYCCKHIA 3apsill, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIWYHMHBI, CIUHUIIBI
U3MEpPEHUs1, KOCMOC, TUTAaHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC MOPOJBI, IOJIC3HBIC
HCKOIIaeMbI€, TOILINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo u XumMu4eckasi peakuusi

[Tepuonuueckuii 3akoH. [lepuoguueckass cucremMa XUMMHYECKUX 3iemeHTtoB 1. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUM CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KaldblUUs W HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3H. THUIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEIIETKM W BHIA
XHUMHUYECKOU CBS3H.

Knaccudpukanys W HOMEHKJIaTypa HEOPraHWYECKHMX BEIECTB. XHUMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XUMHUYSCKHX PEaKIuil M0 pa3InyHbIM IMpU3HAKaM (TI0 YHUCITy U
COCTaBYy YyYacTBYIOIIMX B PEaKIMUd BEIIECTB, MO TemioBoMy 3ddekry, 1o
M3MEHCHHUIO CTEIEHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, IO OOpAaTHMMOCTH, IO
YY9aCTHIO KaTajn3aTopa). DK30- U SHIOTEPMUUYCCKUE PEaKIIMH, TEPMOXUMHYCCKUEC
YpaBHEHHS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XMUMHUUYECKOW pPEAKIUMU M TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiienue YpPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopust PAEKTPONUTUUYECKON JTUCCOLUALMHU. IIEKTPOIUTHI U HEAIEKTPOJUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakiuu moHHOrOo OOMeHa. YCIOBUS MPOTEKAaHUS PEaKlUid HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THApOIIN3E CONEH.
XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJAEIIAMHU KPUCTAIUNIMYECKHUX PEMIETOK HEOPTAaHUYECKUX BEIIECTB
— METaJUIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIISCTB (XJIOpHIA
HATpHsl), MCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, MCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEWIECTB, IPOLECCA AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pasIoKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

HemeTauibl U MX coeIMHEHU S

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJOpa U XJOpPOBOJAOpPOJA Ha OPraHv3M 4YeJoBeKa. BakHeillline XJIOpuabl U HUX
Hax0XJICHUE B MIPUPOJIE.

OO6mast xapakrtepuctuka 235eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMcTBa (00mIMEe Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIIOTHI, KAYECTBEHHAS pPEAKLMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTEMEHH OKHUCJIEHUA. A30T, pacnpoCcTpaHEHHWE B MPHUPOJE,
bu3ndeckue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u nmpuMenenune. Com aMMOHUS,
uxX QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha



WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTEIS Kiacca KHUCIOT W crhenuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpe/ibl COSIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHele Moaudukanuu Gochopa, U3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GUndecKkue 1 XUMHUYECKUE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBe MUHEPAIBHBIX yI00pEHUIA.
OOmast xapakrepuctuka 35eMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TMpUpoae, (U3HUYECKUE U XUMHUYCCKHE
cBorcTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3nYecKkue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza mnoGanbHOrO NOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (U3NYECKUe U XMMHUYECKUE CBOMCTBA,
noJiyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThl WX TepepaboTku (OEH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUpax, OeiKax, yrieBogax — U ux
poJii B OKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuii, ero ¢pu3ndeckue U XUMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenust kpemHusi B nipupojie. OOmme mpencraBieHus 00 OKCUIE KPEeMHHUS
(IV) u xpemumeBoii kucimore. CHIMKAThl, HMX HCIOIL30BAaHHE B OBITY, B
MPOMBIIICHHOCTH. BakHelIne CTPOUTENIbHbIE MaTepHallbl: KEpaMHUKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XUMUYEeCKUIN IKCIIEPUMEHT:

M3yuyeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE U XUMHUUYECKHUE CBOMCTBA
rajJloreHOB M WX COEJUWHEHHMM (BO3MOXKHO MCIOJIb30BaHUE BHUICOMATEPHAIIOB),
O3HaKOMJICHHE ¢ oOpa3laMyd XJIOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl uU €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCINUHEHHH (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HocHOpHBIX yAoOpeHu, MmoaydeHue,



coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIGHHE C
poLeccoM  aACOpPOIMM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT |
CUJIMKAT-HOHBl W W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHennme HeMETAIUTbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6mrast XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nojoxeHuss B Ilepuonnueckoil cucremMe Xumuueckux aemeHros [ .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaJUIoB. MeTayuinieckasi CBsi3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAll
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTaiuipl: mnojoxeHue B Ileproanyeckoil CUCTEME XUMHYECKHX
anemeHnToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUJIPOKCUABl HATpus W Kanuda. l[I[puMeHeHHne WIETOYHBIX METAUIOB MW UX
COCIMHEHNM.

[[{enoyHO3eMENBHBIE METAJIIBI MATHAW M KaJbLUW: TTOJNOKEeHKE B [lepnonnueckon
cucteMe xuMudeckux isneMeHToB J[. M. MeHueneeBa, CTpo€HHME HX aTOMOB,
HaxO0XJIeHUE B pupoie. Pu3ndeckue u XUMUYECKHUE CBOMCTBA MarHus U KaJIbIUs.
Baxneiime coequHeHns Kanblus (OKCUI, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHECHHUS.

AmoMuHUN: noJ0keHue B Ileproanyueckoil cucteMe XUMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUIA W THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucreme xumuieckux snemeHtoB /. .
MeHnpneneeBa, CcTpoeHHME aroma, HaxXOXIeHHE B mpupone. DPusmyeckue u
XUMUYECKHE CBOMCTBA kene3a. Okcuibl, rupokcuabl U conu xenesa (1) u xxenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYECHHE.

XUMUYECKUMN IKCIIEPUMEHT:

O3HAKOMJICHUE C 00pa3IaMu METAJJIOB U CIUIABOB, NX (U3HMUECKUMHU CBOMCTBAMH,
M3YyYEHHE PpE3yJIbTaTOB KOPPO3UHM METAIOB (BO3MOYKHO HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCUJA KAJIBIUS U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHHUE CBOICTB
KECTKOM BOABI, TMpolecca TOPEHHUS JKejle3a B KUCIOpoJe (BO3MOXKHO
UCIIOJb30BAaHUE BHUJECOMATEPHUAJIOB), IMPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX



peakiuii Ha MOHBI: MarHWs, KajbllMs, allOMUHUS, LHUHKA, *keneza (II) m xenesa
(I17), menu (II), HabGmromeHWE W OMKMCAHUE TMPOIECCOB OKPAIIMBAHUS ILIAMEHHU
MOHAMU HATPHsl, KaTUs U KaJblKs (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
uccienoBanne amQpOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHUHHUS W THAPOKCUIA
LMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeWIlne MeTauibl U UX
COCTUHEHUSD.
XuMHUS U OKPYKAKWIIas cpeaa
BemecTtBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBEKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomb mnpu
XUMHUUYECKUX 0KOraX U OTPABIICHUSIX.
XHWMHUYECKOE 3arpsi3HEHHE OKpyKaromel cpeasl (mpenenbHas AOMyCTUMAs
KOHIIeHTpalus Bemlects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobIieM.
XUMHUYECKUMN IKCIIEPUMEHT:
u3ydyeHrue oOpasloB MaTepuanoB (CTEKIO, CIUIaBbl METAJIOB, MOJIMMEPHbIE
MaTepHabl).
MexknpeaMeTHble CBA3H
Peanuzanust MeXNpeAMETHBIX CBSI3€M NOpH H3yYEHUHM XHUMUU B 9 Kjacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.
OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIHN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHalu3, CUHTE3, KJIacCHU(pUKALMS, MNEPUOAUYHOCTb, HAOIIOAEHHUE, IKCIEPUMEHT,
MOJICJIMPOBAaHUE, HW3MEPEHHE, MOJEJb, SBJICHHE, NApPHUKOBBIA  3(DQexT,
TEXHOJIOTHsI, MATEPUAJIBI.
®duzuka: marepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], W30TOIbI,
PaauO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsig, POBOJIHUKHU,
HOJYIPOBOJHUKU, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
peméTka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, €AUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ConHIIe.
buonorus: ¢otocunres, apixaHue, Ouochepa, OSKOCHCTEMa, MHUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE NOPOAbI, MOJIE3HbIE
MCKOIaeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOI'O OOILIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyuYEHHUSI XMMHUU B E€IUHCTBE yueOHOU H
BOCIHUTATEIbHON EATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJITYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEJEHUS M CHOCOOCTBYIOT IpoLieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYatOIIUXCSl.



JIndHOCTHBIE  pe3yJabTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMM U
pacUIMpeHre OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAy4YHOMY HAacJe[Mi0, TMOHMMAaHUS 3HAYCHHS XUMHUYECKOW HayKd B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CMOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIeil o
MEPEIOBBIX JTOCTIKCHHMSIX W OTKDPBITHUSX MHPOBOM M OTEYSCTBEHHON XHMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMS:

MPECTABICHUS O COI[MATIBHBIX HOPMax M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIEIOBATENbCKOM, TBOPUECKOM W JPYrMX BUJAX JIEATECIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JEATEILHOCTH IIPU BBINOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBINOJHEHUH XUMHYECKHX SKCIEPUMEHTOB,
CO3JaHUM  Y4YEOHBIX IPOEKTOB, CTPEMJICHUS K  B3aUMOINOHUMAHHIO H
B3aMMOTIOMOIIIH B MPOIIECCE ATON yueOHOU JEesTENHbHOCTU, TOTOBHOCTU OIICHUBATh
CBOE TOBEJCHUE W MOCTYNKHA CBOMX TOBApHUIICH C MO3UIIMM HPABCTBEHHBIX M
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE W XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIOIIUE
OCHOBY [ IOHUMAHUSI CYIIIHOCTH HAyYHOM KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATENIbHBIC MOTHBBI, HAMPABJICHHBIE HA TOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAMMBIC I OOBICHCHHUS HAOJ0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOyYeHHMIO U TO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oOBaHHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JlabHEHIIeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE IOCIEICTBUN M HEMPUSITHE
BpEAHBIX NPHUBBIUEK (YyHOTpEOJEHHS  aJKOroJis, HApKOTUKOB, KypeHHs),
HEOOXOMMMOCTA COOJNIO/IEHNs TIpaBuUi OE€30MacHOCTH TPU  OOpaleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTUYECKOMY M3YyUYCHHUIO MpoQeccuil W Tpylda pasInyHOTO pPOJa,
yBaXEHUE K TPYAYy W pE3yibTaraM TPYAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW TIO0 XWUMHH, OCO3HAHHBIA BBIOOP



WHAMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHsI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEIHON NPOo(eCCUOHATBHON IEATEIBHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(EeCCHOHATIBHOM Ccpesie;
6) 9K0JI0THYECKOT0 BOCIIUTAHUS:
HKOJIOTHUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOUYHUKY JKU3HU Ha
3emisie, OCHOBE €€ CyIIECTBOBAaHUS, IIOHUMAHUE LIEHHOCTU 3J0pOBOTO U
Oe3zomacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;
CIIOCOOHOCTH TPUMEHATh 3HAHUA, TOJIy4aeMble TpPH HM3YUYECHUU XUMHH, IS
peleHns 3a/1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, IS NOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJBbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTeHd MX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IIO3HABATEIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.
METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pPE3yJIbTaTOB BBIACISIOT 3HAYUMBIE JUIS
(GopMUpOBaHUS MHPOBO33PEHUS OOIEHAYyYHblE MOHATHS (3aKOH, TeEOopus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0O€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOM
NEeATEIBbHOCTH.
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1oruyeckue 1eMcTBUA:
YMEHUS UCHOJB30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHHS ITPU OCBOEHUM 3HAHUM:
pacKpbIBaTh CMBICI XMMHUUYECKHUX MOHATUH (BBLACIATh UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C JIPYTUMH MOHITUSIMH), UCTIOJNb30BAaTh MOHATUS AJIs
OOBSICHEHHsI OTIENIbHBIX (PAKTOB WM SIBJCHM, BHIOMpPATh OCHOBAHUS U KPUTEPHUH
Uil KjaccuUKalMM  XMMHYECKMX  BEIIECTB M XMMHUYECKHX  PEaKLui,
yCTaHaBJIMBATh MPUUYMHHO-CIIEIACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3YyUCHUS,
CTPOUTH JIOTUYECKHE pACCYk ACHUS (MHIAYKTUBHBIE, AEIYKTUBHbIC, 110 aHAJIOTUN),
JienaTh BBIBOJIbI U 3aKITFOUEHHUS;
yMEHUE TPUMEHATh B TMPOLECCe TMO3HAHUA TMOHATUA (NpEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHbIE MPEACTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaklMH — IpU PelleHnH y4yeOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ yUYETOM
TUX MOJEJBHBIX MPEICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUH,



BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

YMEHUE HCIIOIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KauyeCTBE WHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 1O
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHNe OmblTa M0 IJIAHUPOBAHUIO, OpPraHU3alud U  IPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOJoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, AHATU3UPOBATh M  WHTEPIPETHPOBATH UHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEICTABICHUS, OIYyYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIIpHAsl  JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPHUMEHATHh pa3JIMYHblE METOAbl M 3alpochl MpPU IOUCKE U OTOOpE
UHPOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BaHUS  MH(MOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IIpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHUE HCMOJb30BaTh M  aHaJU3MpOBaTh B  Mpolecce y4eOHOH W
UCCIIEIOBATENCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IMPUPOSHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHMsI 33/aBaTh BOIPOCHI (B XOJi€ AMaora U (Wiau) TUCKYCCHUHU) IO CYLIECTBY
oOcykgaemMol Tembl, (OPMYIUPOBATH CBOU TNPEUIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEIJIOKEHHON 3a/1a4K;

YMEHUS NPEJICTABIATh MOJYyUYEHHbBIE PE3yIbTaThl O3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTALUIO PE3yIbTAaTOB BHINOJHEHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JTabOpaTOpHOUM pabOThI MO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOMU
MO3HABATEJIbHOM W MCCJIEOBATEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTJIaCOBAHUS
no3unuil (00cyXaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJITHEHHOW PabOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUA:



YMEHHE CaMOCTOATENIIBHO OMNPENCHATh LEIH JACATEIIbHOCTH, IUIAHUPOBATb,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
WCIMOJIB30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, IIPEIJIAraeMbIE B YCIIOBUM 3a/1aHUN.
HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIHHOTO
COJIEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICIISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, CHenu(PUIECKue I TPEAMETHOW o0macth «XUMHS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K koniy oOydenuss B 8 KkJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:
- packpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHATHI: aToM, MOJEKYJa,
XUMUYECKUH JJIEMEHT, IIPOCTOE  BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEHIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTA B COCJAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCJIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMWUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCIUHEHUS, PEAKIIUU Pa3JI0KEHHUS,
peakluMu 3aMElIEHUs, peakuuu OOMEHa, HAK30- M HHAOTEPMHUYECKUE PEAKIIHH,
Ter1oBoM A(PeKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBs3b, TMOJIApHAsS U HEMOJSpHAs
KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JA0Js
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PACTBOPE;
- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUU U MPUMEHSTh
9T MOHATHUS MIPU ONUCAHUU BEILLIECTB U UX MPEBPAILICHHUII;
- HCIOJB30BaTh XUMUYECKYI0O CHUMBOJIUKY JJISi COCTaBJICHHsS] (OPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
- OMNpeJIETSATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSAUHEHUSIX, CTCTICHb
OKHCJICHUSI DJIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHMM Mo QopMynaMm, BUJ XHUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSX;
- packpeiBaThb cMmbich Ilepuogmueckoro 3axkona JI. WM. Mengeneesa:
JIEMOHCTPUPOBAThL  MOHUMAHHWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosiokeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJSIPHOIO
YUYEHHsI, 3aKOHa ABOraipo;
- OMHCHIBATh U XapaKTEPH30BaTh TaOIMuHyI0 Gopmy llepuogmdeckoil CUCTEMBI
XUMHUUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)» u
«mmobounas moarpynma (b-rpymma)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTH



o0oO3HaueHHUs, KOTOpble wuMeroTcss B Tabmuue «llepuoguueckas cucrema
xuMuueckux sneMeHtoB J[. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijipa, oOlIee Yucio
AJIEKTPOHOB U pacTpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);
- K1accupuUUpOBaTh XHMHUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerioBoMy b PexTy);
- XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
pa3IUYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;
- TPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KayeCTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHHS XUMHUYECKHX MPEBPALICHUNA B Pa3IU4YHBIX
YCIIOBHSIX;
- BBIYUCJATH OTHOCHUTEIIBHYIHO MOJIEKYJSIPHYIO M MOJSIPDHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO0 (QopMyJie COCAMHEHHUS, MAacCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IPOBOJAUTH PACUETHI M0 YPAaBHEHUIO XUMUYECKOH
peakuuu;
- IPUMEHATH OCHOBHBIEC OIEPALMM MBICIUTEIBHON JEATENBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATH3AIUIO0, KJIACCU(UKALINIO, BBISIBICHHUE
IPUYMHHO-CIICICTBEHHBIX CBSI36M — JUII M3yYEHHs CBOMCTB BEUIECTB U
XUMHUYECKUX PEAKIIMI, ECTECTBEHHO-HAYUYHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
- cleAoBaTh MpaBWJaM IOJIb30BAaHUS XMUMHYECKOW MOCYJOH M J1a00paTOpHBIM
000pyZOBaHUEM, a TaKXe MpPaBUJIaM OOpaIleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JITA0OPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCJIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEIIEHHOM MacCOBOM JOJIEM PacCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTH M IPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHCIOT C IOMOIUBI HWHAMKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K konmy oOyueHus B 9 kiacce NHpeaMETHBbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUArOIIUXCS YMEHU:
- PacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKUX MOHATHA: XUMHUYECKHH DJIEMEHT,
aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIECHHS, XUMHUYECKas
peakiysl, XMMUYECKas CBSI3b, TEIJIOBOM 3(PPEKT peakuuu, MoJib, MOJISPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIMALMS,
peakiy HOHHOTO 0OMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe peakiuu, OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPONHUS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJUIMYecKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3HsI METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKON
peakunu, npeaenapbHo aonycrumas konuentpauus 111K BemecTsa;
- WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUH M NPUMEHSTH
9T MOHSATHS IPY ONMCAHUU BEUIECTB U UX MTPEBPALLCHHI;



- HWCTOJB30BaTh XUMUYECKYIO CHUMBOJIMKY JJISl COCTABJICHHUS (POPMYJI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINH;

- ONpEeAeNsATh BAJCHTHOCTh M CTENEHb OKHUCJICHHS XWMHUYECKHX JJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJI XUMHYECKOW CBs3M (KOBaJiEeHTHa,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSIX, 3aps]l HOHa IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCIMHEHUM, TUIT KPUCTAINIMUECKOMN PEIIETKM KOHKPETHOTO BEIIECTBA;

- packpeiBath cMmbici [lepuoamueckoro 3akona J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHUE: OMUCHIBATH M XapaKTEPU30BaTh TAOIMUYHYIO
dbopmy Ileprogudeckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB: Pa3IMyaTh MOHSTHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-rpynma)», mansie u
OonbpIIIE  TEPUOJIBI, COOTHOCHUTH OO0O3HAYCHHS, KOTOPbIE HWMEIOTCS B
NEePUOJIMYECKON TaOIMIE, C YUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacrpeiefieHue UX IO JIEKTPOHHBIM CIIOSIM), OOBIICHATH OOIIUE 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCAVMHEHUN B MpE/Eiax MalbIX IIEPUOJOB
U TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

- K1accupUIUpPOBaTh XHMHUYECKHE DJJIEMEHTHI, HEOPraHMYEeCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TEIUIOBOMY 3(deKkTy, Mo H3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

- XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CHEIU(DUUECKHE XUMUUECKUE CBOMCTBA
NPOCTBIX M CJOXHBIX  BENIECTB, TMOJTBEpXKJas OMNUCAHUE MpUMEpaMu
MOJICKYJIIPHBIX ¥ HOHHBIX YPABHCHHH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITU;
COCTaBJISAITh YPAaBHEHUS DJICKTPOJUTUUECKON IUCCOIMALIMM KHUCIIOT, LIeJIouel u
COJICH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI PEaKI[Uii HOHHOTO 0OMEHa, YpaBHECHUS
peakiui, MOATBEPKIAIIINX CYUIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEII[ECTBAMHU PA3IIUYHBIX KIIACCOB;

- pacKpbiBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  PEAKIUH
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

- TPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUSX;

- BBIYUCJISTH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1Mo (Gopmylie COSCIUHEHHS, MacCOBYIO
JIOJIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PAcCUEThl MO YPaBHEHUIO XUMHYECKOU
peaKkIuu;

- coOyirofaTh MpaBWiIa TOJIB30BAHUS XUMHUUYECKOW TMOCYJA0M M Ja00OpaTOpHBIM
o0opy/IoBaHUEM, a TaK)Ke IpaBUjia OOpalleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
TIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
MPOBOJUTh PEAKIUU, MOATBEPKIAIONINE KA4eCTBEHHBIM COCTaB Pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOANI-, KapOOHAT-,
docdar-, cunmmkar-, cynbdar-, THUIPOKCUI-HOHBI, KaTUOHHI aMMOHHS M HOHBI



M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEIIIECTB;
- MPUMEHSATHh OCHOBHBIE OIEPAlMH MBICIUTEIBHON JEATebHOCTU — aHajdu3 |

CUHTC3, CPABHCHHUC, O606HI€HI/I€, CUCTCMATU3allUI0, BbLIABJIICHHUC JIIPUYUMHHO-
CJICACTBCHHBIX CBSI3EUN — JJI N3YUCHUA CBOMCTB BCIICCTB U XUMHNUYCCKHUX peaKuHﬁ,
CCTCCTBCHHO-HAYYHBLIC METOAbI IIO3HAHUA — HaGHIOIIGHI/IC, HN3MCPCHHC,
MOJICTUPOBaHUE, IKCIIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).
TEMATHYECKOE IIVTAHUPOBAHHE
8 KJIACC
KoJsnvecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne a3/1€JI0B H TEM (undposrre)
n/n f[ SN Beero Konrpoabnbie| [IpakTnueckune 06pazoBaTeIbHbIE
porp padoThI padoThI pecypebl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUS
XUMHSA — BaKHas
00J1aCTh
11| EcTeCTBO3HAHMS 1 5 2 bubnuorexa [JOK
"™ | mpaKkTUYECKOM https://m.edsoo.ru/7f41837c
JIETENBHOCTH
YyeJIoBEKa
BemecTBa u
1.2 XI/IIi/IHI/I‘ICCKI/Ie 15 1 bubmmorexa [JOK
' https://m.edso0.ru/7f41837¢c
peakiu
| Hroro mo pazneny | 20 |

| Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYeCKUX BelleCTB

21 ]?[Zilz;};);elipécnopon. 6 bubnuoteka [JOK
' https://m.edsoo.ru/7f41837c
OKCHugax
29 Bonopoa. ITonsatue 8 1 bub6nuorexa [IOK
"~ | 0 KHCIIOTaxX ¥ CONSIX https://m.edsoo.ru/7f41837c
23 ?[Zii&izcggopm' 5 1 1 bubmiorexa LIOK
' https://m.edsoo.ru/7f41837c
OCHOBAHUAX
24| roprammaman | 11 1  |BuGmorexalIOK
' . https://m.edsoo.ru/7f41837c
COEIUHEHU I
Hroro o pazneny | 30 |

Pasnen 3. [lepnoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iementosn /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu

Ileproanueckuit
3aKOH U

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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Ilepuoauueckas
cucrtema
XUMUYECKHUX
snemenTtoB 1. U.
Menpeneena.
CtpoeHue aTroma

XUMHYECKasa CBI3b.

392 OKuCIUTEIbHO- 8 1 bu6mmoreka [JOK
"~ | BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/7f41837c
peaxkuu
bu6mmoreka [JOK
Hroro mo pasaeity 15 https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBUIEE
KOJIMYECTBO
YACOB I10 68 4 >
I[TPOI'PAMME
9 KJIACC
KoJsnuyecTBo 4acoB DJIEeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM (1 ppoBnic)
o/ E 01; - Beero Konrpouasnsie| Ilpakrnueckue 00pasoBaTebHbIE
porp padoThI padoThI pecypcbl
Paszgea 1. BenmecTBO M1 XUuMH4YeCKHe peakum
IToBTOpEHME M
11 yriyosieHne 3HaHU! 5 1 bubnuotexa [JOK
"~ | OCHOBHBIX pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1 o | 3aKOHOMEPHOCTH 4 bubnunoreka [JOK
" | XUMHYECKHX https://m.edsoo.ru/7f41a636
peaxkuuii
DNEeKTPOTUTHIECKAS
JUCCOIUALIUS.
bu6mmorexa [IOK
1.3 | Xummeckne 8 . . https://m.edsoo.ru/7f41a636
peakiuu B
pacTBoOpax
Hroro no paszneny 17
Pasznean 2. Hemerasuuibl U MX COeIMHEHMSI
Ob6mas
5 1 | XapaKTepucTHKa 4 1 bubnmoreka [JOK
| XuMHYeCKHX https://m.edsoo.ru/7f41a636

snemeHToB VIIA-
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rpynusl. ['ajgoreHst

Ob6mas
XapaKTEepUCTUKA
XUMHYECKHUX
snemeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHUS

2.2

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

O6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 | anemeHTOB VA-
rpynnsl. A30T,
dbocdop u ux
COCJTMHEHUS

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

Oomas
XapaKTepUCTUKA
XUMHUYECKHX

2.4 | onemenToB IVA-
rpynnsl. Yriepoa u
KPEMHHI U UX
COeIMHEHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

| Wroro no pazgeny

25 |

| Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

31 OO0mue cBoicTBa 4 bubmuoreka [JOK
" | MeTaJUIoB https://m.edsoo.ru/7f41a636
32| woranmt 16 Bumorexa LIOK
' https://m.edsoo.ru/7f41a636
COCTMHEHUS
| Hroro o pazneny | 20 |

| Pa3nes 4. Xumus u oKpy:Kawmas cpeaa

BemecTBa u
4.1 | MmaTepualibl B KU3HU
YeJI0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

| Wroro no pazgeny

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OBILIEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68
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ITOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne Tema ypoka Bcero Hara DJIEeKTPOHHbIE
n/n 4yacoB uudgpoBbie
o0pa3oBaTe/ibHbIE
pecypchbl

1 [Ipenmet xumuu. Poiap XuMuu B )KU3HU 1 bubmmoreka ITOK
yenoBeka. Teja u BenecTna https://m.edsoo.ru/ff0d210c

2 ITousgaTue o MeTomax MO3HAHUSI B XUMUU 1 butmuoreka [IOK
https://m.edsoo.ru/ff0d227e

3 [TpakTuyeckas padora Ne 1 «I[IpaBuna 1 bu6mnorexa [JOK
paboTHI B 1a0OPaTOPUHU U MPUEMBI https://m.edsoo.ru/ff0d23dc

oOparieHus ¢ 1abopaTOPHBIM
000py/1IOBaHUEM

4 Yucteie BemecTBa U cMech. CIocoObl 1 bubimoreka [IOK
pasjeieHus cMeceit https://m.edsoo.ru/ff0d26ca

5 | [paktuueckas padota Ne 2 «Pa3nenenue 1 Bubanoreka ITOK
cMeceii (Ha mpuMepe OYMCTKU https://m.edsoo.ru/ff0d28c8

ITOBapEHHOM COJIM)»

6 ATOMBI U MOJIEKYJIBI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 bubnuoreka [TOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cnoXKHBIE BEIIECTBA 1 Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buGmnorexa [JOK
https://m.edsoo.ru/ff0d2d50

10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka IJOK
Xumuueckas popmyra. BareHTHOCTS https://m.edsoo.ru/ff0d2eae

ATOMOB XHMHYECKHUX DJIEMEHTOB

11 OtHocuTeNnbHAs aTOMHAsI Macca. 1 Bbubanoreka IIOK
OTHOocHTENbHAs] MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 | MaccoBas 10T XUMHYECKOT'O 3JIEMCHTA B 1 bu6mmoreka IJOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c

13 | KonnvectBo BemectBa. Monb. MomnsipHast 1 bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d5230

14 duzndyeckre U XUMHUYECKUE SIBJICHUA. 1 bubmuorexa [JOK
XuMHUECKast peaKIus https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycinoBUs NPOTEKAHUS 1 Bu6nanorexa [IOK
XUMHYCCKUX PEaKInii https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHEHMs MACChI BEILIECTB. 1 Bu6nnorexa [IOK
XUMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Beruucnenust konuuecTBa, Macchl 1 Bbubnmoreka [TOK

BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX
peakuui

https://m.edsoo.ru/ff0d5708
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18

Krnaccudukanus XuMHUECKUX peaKiui
(coemuHeHus, pa3oKCHHS, 3aMEIICHUS,

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d3f34

oOmeHa)
19 | OOoOmeHue u cucTeMaTH3aI s 3SHAHUH BbubGnuoreka ITOK
https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padota Nel o teme bubnuoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIHI https://m.edsoo.ru/ff0d4290
21 | Boznyx — cmech razoB. CoctaB Bo3ayxa. bubnunorexa [JOK
Kucnopom — 3aeMeHT u IpocToe https://m.edsoo.ru/ff0d448e
BenectBo. O30H
22 du3nyecKue U XUMUUECCKHIEC CBOMCTBA bubimoreka [TOK
KHCII0poJia (peaKiui OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 CriocoOsl MosTy4eHus KUCIopoia B bubnunorexa [JOK
71a00paTOPHUU U MPOMBIIILICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHne Kucaoposaa
24 | TermoBo# 2(PPEeKT XMMUIECKON peaKIui, buGmnorexa [JOK
MOHATHE O TEPMOXMMUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- U SHJOTEPMUIECKUAX
peaknusx
25 TomnuBo (HedTh, Yroib U MeTaH). bubnunorexa [JOK
3arpsi3HEHHE BO3/IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IPEI0TBPAICHUS
26 [Tpaktuyeckas padora Ne 3 mo Teme buGmnorexa [JOK
«[Tony4eHue U cobupaHue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
V3y4YEHHUE €r0 CBOMCTB»
27 Bonopon — anemeHT u npocroe Bu6anorexa [IOK
BenecTBo. Haxoxkienue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka IJOK
Bojiopojia. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIOTaX U COJIAX Bubmmoreka ITOK
https://m.edso0.ru/ff0d50d2
30 CriocoObI osryyeHHs BOA0poia B Bu6anorexa [IOK
1a00paTopun https://m.edsoo.ru/ff0d4dd0
31 [Tpaktuyeckas padora Ne 4 o Teme Bu6nanorexa [IOK
«[Tomy4yenne u coOupanue BOJI0POIa, https://m.edsoo.ru/ff0d4f42
V3Yy4YEHUE ET0 CBOMCTB)»
32 MounsipHblii 00BEM ra3oB. 3aKOH bubnmorexa [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
33 Brrunciienust 00bEMa, KOJIMUeCTBa bubnuoreka [JOK
BEIIIECTBA I'a3a MO €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WJIH 00BEMY
34 Brrunciaenus 00EMOB ra30B IO bubmoreka ITOK

YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUI I'a30B

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d5708

35

duznueckre 1 XUMUYECKHE CBOICTBA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d587a

BOJIbI
36 CocraB ocuoBanuii. [Tousarue 00 bubmmoreka [JOK
WHIUKAaTOpax https://m.edso0.ru/ff0d59e2
37 | Bona xak pactBoputenb. HachleHHbIC 1 Bu6mmoreka LIOK
HEHACBIIICHHBIC PacTBOPBI. MaccoBast https://m.edsoo.ru/ff0d5h40
JI0JIs1 BEIIECTBA B PACTBOPE
38 [TpakTuyeckas padora Ne 5 o Teme Bu6iumorexka IJOK
«[IpuroroBiieHruEe pacTBOPOB C https://m.edsoo.ru/ff0d5eba
OnpeeaEHHON MacCOBOU J10JIEH
pacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHas padora Ne2 o reme Bub6iumoreka IIOK
«Kucnopoz. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupapl: cocTaB, KiacCUpUKALIHS, bubimoreka [TOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue U XUMHUYECKUE CBOWCTBA bubnunorexa [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubaunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubaunoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, Bubanoreka ITOK
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue u XuMHUYEeCKHE CBOWCTBA bubnunorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpA, Bu6auoreka [JOK
CIIOCOOBI MOMYUCHHS, XUMHUCCKUEC https://m.eds00.ru/00ad9474
CBOMCTBA
47 [IpakTuueckas padbora Ne 6. Pemenue bubmotreka [JOK
HKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME https://m.edso00.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COCIMHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu Bubnmnorexa [JOK
HEOPraHMYECKUX COCTUHCHUH https://m.edsoo.ru/00ad9a50
49 | OO0o00EeHEe U cUCTEMATU3ALMS 3HAHUI Bubanoreka IJOK
https://m.edsoo.ru/00ad9ch2
50 KontponsHas padora Ne3 o reme Bu6nnorexa [IOK
"OCHOBHBIC KJTACCHI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9ela
coeIMHEHUN"
51 [TepBbie MOMBITKY KIACCH(PUKAITUU bubmuorexa [JOK
XMMHYECKHX 2JIEMEHTOB. IToHsTHE O https://m.edsoo.ru/00ad9ffa
TpYIIax CXOAHbIX 3JIEMEHTOB
52 | llepnomnueckuii 3akoH u [lepuoamaeckas bubnunoreka [JOK

CHUCTEMA XMMHUYCCKUX OJICMCHTOB I[ n.

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

53 [Tepuoapl, TpynIbl, TOATPYIIITHI 1 bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

54 Ctpoenue atomoB. CocTaB aTOMHBIX 1 bubnuoreka [JOK
sinep. M3ororsr https://m.edsoo.ru/00ada342

55 CtpoeHue IeKTPOHHBIX 000JI09eK 1 bubnuoreka [JOK
aTOMOB 3JIeMeHTOB [leproquuecKoi https://m.edsoo.ru/00ada6bc

cuctemsl J[. 1. Menpaeneepa

56 | XapakTepucTuka XUMHYECKOTO dJIEMEHTA 1 bubanoreka [JOK

TI0 ero MojoKeHuro B [leproaudeckoii https://m.edso0.ru/00ada824
cucteme JI. 1. Menaeneena

57 | 3nauenue [lepmoanueckoro 3akoHa JIst 1 Bbubanoreka IIOK

pa3BuTHs Hayku U npaktuku. 1. W. https://m.edsoo.ru/00ada96e
MenneneeB — y4EHbIN, IEAror u
rpaKJIaHUH

58 DJIEKTPOOTPUIIATEIILHOCTH aTOMOB 1 Bbubanoreka [IOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

59 HonHas xuMudecKkas CBI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adac34

60 KoBanentHas nossipHas XuMuueckas 1 Bu6mmoreka [IOK
CBSI3h https://m.edsoo.ru/00adaab8

61 | KoBajeHTHas HENMOJISIPHAsS XUMUYECKAs 1 Bu6mmoreka [IOK
CBSI3h https://m.edsoo.ru/00adaab9

62 CremneHb OKUCIEHUS 1 bubnuoreka [TOK
https://m.edsoo.ru/00adae28

63 OKHUCIUTEIBHO-BOCCTAHOBUTEILHbBIE 1 bubaunoreka [JOK
peaKkuuu https://m.edso0.ru/00adb076

64 OKHCIIUTEIIH ¥ BOCCTAaHOBUTEIIN 1 Bbubmmoreka ITOK
https://m.edso0.ru/00adb076

65 KonTtpomnsHast padora Ne4 o reme 1 bub6mmoreka [IOK
«Ctpoenue aroMa. XMMUYECKAs CBSA3bY https://m.edsoo.ru/00adb486

66 | OO000mEeHue U cucTeMaTu3anus 3HaHUI 1 Bbubimoreka [IOK
https://m.edsoo.ru/00adb33c

67 | OOo0OIEeHne U cUCTEMATU3ALUS 3HAHUI 1 bubnuorexa [JOK
https://m.edso0.ru/00ad9ch?2

68 | O000mEeHue u cucTeMaTu3anus 3HaHUI 1 Bbubimoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
9 KJIACC

Ne Tema ypoka Bcero Jara | DuekTpoHHbIe nH(ppoBbIE

n/n o0pa3oBaTe/bHbBIE

pecypchbl

1 [leproanueckuii 3aKoH. 1 bu6muoreka [JOK

[lepuoanueckas cucTeMa XUMHUYECKUX https://m.edsoo.ru/00adb59¢
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anemenToB . 1. Menaeneepa

2 3aKOHOMEPHOCTH B U3MEHEHUH bubnuotexa [JOK
CBOMCTB XUMHUYECKUX 3JICMCHTOB https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX NMEPUOJIOB
3 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunpl XMuMHYECKOM CBSA3U U THUIEI bu6nmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
5 Kontponbnas padota Nel o teme
«[loBTOpEHUE U yriayOieHne 3HaHUI
OCHOBHBIX Pa3JieloB Kypca 8 Kiiaccay
6 | Kmaccuduxarms XuMU4ecKuX peakiuit bubnmoreka [JOK
110 Pa3JINYHBIM [TPH3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XUMUYECKOI bubnmnoreka HOK
peakiun. [ToHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOrCHHBIX PEAKITUIX
8 | IlonATHe 0 XUMHUYECKOM PaBHOBECHH. bubnnorexka HOK
®dakTophl, BAUSIIONIUNEC HA CKOPOCTh https://m.edso0.ru/00adc28c
XUMHYECKON PEeaKIMU U TIOJI0KEHUE
XUMHYECKOTO PABHOBECHS
9 OKHCITUTEIIbHO-BOCCTAaHOBUTEIIHHBIC bu6mmoteka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 21IEKTPOIIUTUYECKON bubnmnorexka HOK
nuccoruani. CUIbHBIE U ClIa0bIe https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
11 HonHbIe ypaBHEHUS peakuil bubnmnorexka HOK
https://m.edsoo.ru/00add448
12 XuUMHUUYECKHe CBOMCTBA KUCTIOT U bubmmoteka [IOK
OCHOBaHUU B CBETE MPEACTaBICHHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
13 | XuMmmuueckue CBOIMCTBA COJICH B CBETE bu6nuoreka [IOK
npejcTaBlIeHUN 00 https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUYECKON TUCCOIUAIIUU
14 [TonsTre o ruaponuse conen bubnmnorexka HOK
https://m.edsoo.ru/00add9d4
15 | O06o06ImEenne U cucTeEMaTH3ans SHAHUHA bubmmoteka [IOK
https://m.edsoo.ru/00addd12
16 | Ipakruueckas padora Ne 1. «Pemenue bubmmoreka LJOK
IKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
17 KontponsHas pabora Ne2 o reme bubmuoreka [JOK
«DNEKTPOIIUTUUECKAS TUCCOIIHALIHSL. https://m.edsoo.ru/00addec0O
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO0m1as XxapakTepuCcTHUKa rajJoreHOB. bubnuoteka [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2
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19

XinopoBogopoa. ColisiHast KUCTIOTa,
XUMHUYECKHE CBOWCTBA, MOTyUYEHUE,

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

MIPUMCHCHUE
20 [TpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK
«[Tony4eHue COISIHOM KUCIIOTBI, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
21 Breruucienus mo ypaBHEHUSIM bubmuorexa [JOK
XMUMHYECKUX PEaKIIUi, eCII OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB JiaH B H30bITKE
22 OO0111as1 XapakTepUCTHKA 2JIEMEHTOB bubmmoreka [IOK
VIA-rpymnisl https://m.edsoo.ru/00ade64a
23 AnnoTpornHbie MOAU(DUKALIUY CEPHI. bubmmoreka [IOK
HaxosxaeHue cepol U €€ COeTMHEHNI B https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOWCTBA CEPhI
24 | CepoBomopo, cTpoeHue, (GU3nIecKue bubnmnoreka [HOK
1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
25 Oxkcuapl cepbl. CepHast KMCIIOTA, bubnuorexa [HOK
bu3HYeCKre U XUMHUYECKHE CBOMCTRBA, https://m.edsoo.ru/00adea28
MIPUMCHCHUE
26 XUMUYECKUE PEaKIIUH, JeKallue B bu6nuoreka [IOK
OCHOBE MPOMBIIIICHHOTO criocoba https://m.edsoo.ru/00adec8a
TOJTYYCHUSI CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYIKaroIIen cpeibl COeIMHECHUSIMU
Cepsl
27 | Brruncienne MaccoBOU I0JIM BBIXOAA bu6nuoreka [IOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubmuoreka [JOK

VA-rpynmnsl. A30T, paclipoCTpaHEHHE B
npupoje, Gpu3ndeckue 1 XuMUYECKHe

https://m.edsoo.ru/00adeea6

CBOMCTBA
29 AMMHUak, ero puznuecKue u bu6nuoreka [IOK
XMMHUYECKHE CBONCTBA, MOTYYCHUE U https://m.edsoo.ru/00adf004
pUMEHEHHE
30 [TpakTryeckas padora Ne 3 o Teme bubnuoreka [JOK
«[Tony4eHne aMmMuaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOMCTBY»
31 A30THas KuCioTa, €€ pru3nueckue u bubnmnorexka HOK
XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
32 Hcnonb30BaHre HUTPATOB U CoJIeH bu6muoreka [JOK
aMMOHMSI B Kau€CTBE MUHEPAIbHBIX https://m.edso0.ru/00adf518
ynoOpeHui. XuMHUYEeCKOe 3arpsi3HEHHE
OKpY>KaloIel cpesibl CoeIMHEHUSIMU
asora
33 docdop. Oxeun pocdopa (V) u bubmuoreka [JOK

dbochopras kuciaora, puznyeckKue u

https://m.edso0.ru/00adf68a
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XUMHNYCCKHUC CBOﬁCTBa, TTOJIYUYCHUC

34 | Hcnonb3oBanue pocharoB B KaUeCTBE bubnuotexa [JOK

MHHEPAIBHBIX YI00pEHHIA. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE MPUPOTHON Cpelibl
dbocharamu

35 VYrnepoa, pacnpocTpaHeHUE B bubmmoreka [JOK

npupoje, GU3nYecKre U XUMHUCCKHIE https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 | Oxcunasl yriuepona, ux Gu3HIecKue 1 bubmuorexa [JOK

XHMHYECKHE CBOMCTBA.
DKoJoru4ecKue npoOaeMbl, CBSI3aHHBIC
¢ okcugioM yriepona (IV)

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

37 VYronbHas KUCI0Ta U € CON bu6nmoreka [IOK
https://m.eds00.ru/00ae006¢c
38 [TpakTueckas paborta Ne 4 o reme bubnmnoreka [HOK
"Tony4ueHue yriaeKucaoro rasa. https://m.edsoo.ru/00ae027e
KavecTBeHHas peakius Ha KapOOHAaT-
noH"
39 [lepBoHavabHBIC TOHATHUS 00 bubnuorexa [HOK
OpPraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX YTIIepoaa
40 KpemHuuii u ero coemuHeHus bu6nuoreka [IOK
https://m.edso00.ru/00ae080a
41 | IIpaxtuueckas pabota Ne 5. Pemenue bubnmnoreka HOK
IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe https://m.edsoo.ru/00ae0bf2
«BaxHeimye HeMeTaIbl U UX
COCJTUHEHUS)
42 KontponsHast pabora Ne3 o reme bubmuoreka [JOK
«BakHeHIIIne HEMETAJIBI H UX https://m.edsoo.ru/00ae0el8
COCJTUHEHUS
43 | OOmas XxapakTepuCTHKa XUMUISCKUX bubmuorexa [JOK
AIIEMEHTOB — METaJIJIOB. https://m.edso00.ru/00ae103e
Mertanueckas CBsi3b U
MeTaJTN4ecKasi KpUucTaindeckas
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
44 XUMHUYECKUE CBOMCTBA METAJIIOB. bubnmnoreka [JOK
DIEKTPOXUMHUECKHUI PsijT HATPSKEHU I https://m.edsoo.ru/00ae1156
METaJIJIOB
45 OO6mmwme crmocoOb! MOTyIeHUS bubnuotexa [JOK
MetaioB. CruiaBel. Beraucnenus mo https://m.edso0o.ru/00ae1156
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHA,
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmuoreka [JOK

https://m.edso0.ru/00ae1278
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47 II{enouHbIe METAIIIBI bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2
48 Oxcuipl ¥ TUIPOKCHIBI HATPUSL U bubmmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 IllenoyHo3eMeIbHBIC METAILIBI — bu6nmoreka [IOK
KaJIbLUI 1 MarHui https://m.edso00.ru/00ae15e8
50 Baxueiinme coefMHEHNS KaJIbLIU bu6nmoreka [IOK
https://m.edso00.ru/00ae15e8
51 | O060011eHNE U CUCTEeMATU3alUs 3HAaHUH | |
52 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK
yCTpaHEHHS https://m.edso0o.ru/00ae1886
53 [TpakTrueckas padora Ne 6 o Teme bubmuorexa [JOK
"YKECTKOCTh BOJBI U METOBI €& https://m.edsoo.ru/00aelae8
yCTpaHeHHs"
54 AnroMuHUR bu6mmoteka [IOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubnuorexa [HOK
THIPOKCHUIA https://m.edso00.ru/00aelc64
56 Keneso bubnuorexa [JOK
https://m.edso0.ru/00ae1d86
57 | Oxcuapl, THAPOKCHIBI U COJIU XKee3a bu6nuoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 | O00011eHNEe U cUCTeMaTU3alMs 3HaHUI | |

59

[IpakTuueckas padora Ne 7. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
«BaxHele MeTaIbl U UX
COCAUHCHHMS

bubnnoreka IIOK
https://m.edsoo.ru/00ae3de8

60

Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEAKLMH, ECIIN OIUH U3
peareHToB /1aH B U30BbITKE WU
COJIEP’KUT IpUMecH. Brruncnenns
MaccOBOM JOJIM BBIX0Ja MPOJYKTa
peaxkuuu

bubmmoteka [IOK
https://m.edsoo.ru/00ael1750

61

| O00011eHNe U CUCTEMAaTU3AINS 3HAHUH

62 KonTponbnas padota Ne4 o teme
«BaxHeumme MeTabl 1 uX
COCTMHEHUS»
63 BemectBa u Mmarepuassl B bu6nuoreka [IOK
MOBCE/THEBHOM KHM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmmoreka LJOK
OKpYXalolIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumun B penieHnn bubmuoreka [JOK
9KOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 | O00011IEHNE U CUCTEMATU3ALMs 3HAHUN | bubaunoreka [JOK |
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67 | O6oOmEHNE 1 cucTeMaTH3alUs 3HAHNI 1 but6mmoreka [IOK
https://m.edsoo.ru/00adb33c
68 | O600IIEeHNE U CUCTEMATU3AIMS 3HAHUI 1 bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

Xumus, 8 kiace/ Pymsuruc I'.E., @enpaman @.I°., AkunonepHoe o6miectBo «3marenscTBo
«IIpocserenune»

Xumus. 9 kiace: yae0. 1ist obmeoopazoBarenbHbiX yapexaeauit / O.C. ['abpuensH. - 3-¢ u3.,
ctpeotu. - M.: [Ipoda, 2022. - 288c.

METOJUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Beenure

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHUra yuuTens.
Xumus. 8 ki1.: Meroauueckoe rocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinacen. M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueouuky O. C. 'abpuensana «Xumus». 8 kiacc
/ 0. C. I'abpuensn. — M.: [Ipoda, 2021. — 100.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9 kiace
/ 0. C. I'abpuensn. — M.: [Ipoda, 2021. — 108.

5. Xumus: TexHoaoruueckue kapTol K yaeOHuky O. C. ['aOpuensna «Xumus. 8 knacey:
Meroandeckoe rmocodue / JI. 1. Acanoa. — M.: JIpoda, 2020

6. Xumusi: TexHojormueckue kapTol K yaeOHuky O. C. ['abpuensna «Xumus. 9 kimacey»:
meroaunyeckoe nocodue / JI. . AcanoBa. — M.: [Ipoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie 1 mpoBepouHbie padboThl Kk yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, [1.H. bepeskun, A. A. Yimakosa u ap. - M.: [Ipoda, 2022.
JTAaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Breaurenannsiehttp:// www.chemnet.ru ['azera « Xumus» u calT nis yaurens «5 uay Ha ypok
XUMUM»

http://him.1september.ru Equnas xomexmus LIOP: [IpenMerHas kommekust « XuMHsI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAY4HBIE IKCTIEPUMEHTBHI:
xumus. Komneknus Poccuiickoro o6mieo0pa3zoBareabsHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mikOIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: 3J€KTPOHHbIA y4eOHUK JJIsi CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpbITBII KoTeIK: XUMUs

http://www.chemistry.ru /luctaHninoHHas OIMMITHA/IA 110 XUMHUH: TEICKOMMYHHKAITMOHHBII
00pa30BaTEeNbHBIA TPOEKT
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