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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUW K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHOM paboueld MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MIPENogaBaHus yueOHOro mpeaMeTa « XUMHUS»
B 00pa30BaTeNIbHBIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o XuMHUHM JaéT TPEACTaBICHHUE O IENAX, OOIIeH CTpaTeruu
OOydYeHMs, BOCTIHTAHHWS ¥ Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMH YYEOHOTO
npeamera, yCTaHaBJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpelyCMaTPUBAECT pacHpeleCeHUe €ro Mo KilaccaM U CTPYKTYpUpOBaHHUE 10
paszaenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACNISeT KOJIWYECTBEHHbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YYEHUS] XUMHM C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YaroIIuXCsl, OMNpeneNseT BO3MOXKHOCTH TIpeaMeTa IS
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEr0 0O0pa3oBaHUs, a TakKe TpeOOBaHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus MpeIMeTa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIILHOW JCATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4aromierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOoJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIEHUIX
PHEPTrUM M 00 HBOJIIOIUU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIesITeIhbHOCTH,
OKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIbCKUX YMEHUN, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €MHCTBO MPUPO/IbI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaroImMnXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

Jlanuble HampaBiieHUs B OOyYE€HUU XUMHUU O00ECIEeUMBArOTCS crenu(ukoit
colepkaHusi  ydeOHOro  mpeameTa, KOTOpPbIM  sBIAETCS  IEeAaroruyecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI TMEPBOHAYANBHBIX MOHSITHH XMMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX [OHATHIA
OPraHUYEeCKON XUMUH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ m3ydyeHuro. ConepkaHue CKIaAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKON
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYpPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona . 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OAMIUPHUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl 1O XHUMHH  CIOCOOCTBYeT  (POPMUPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISIONICH HAYyYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOoJaM TO3HaHUsI B Hayke. V3ydeHue XUMHHU TMPOUCXOJIUT C TPHUBICUYCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomud Mup,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipn w3yyeHUn XuUMHHM TPOUCXOAUT (OPMHPOBAHME 3HAHUNW OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
NEATeIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4yeOHOro mpenMera COCTOMT B (DOPMHPOBAHHHM CHCTEMbl XUMHUYECKUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYITHBIX 000OIICHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKu, B



OpUOOIIEHUH K HAy4YHBIM METOJaM [O3HAHUS MpPU M3YyYECHUH BEIIECTB H
XUMHUYECKUX peaklnid, B (GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHUU TMpaBWJI O€30MacHOro oOpalleHHs C BEIIeCTBAaMHU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHMM XMMHUM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMS BaKHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (GOopMHpOBaHHE WHTEIUIEKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HHU;

—  HampaBJICHHOCTh OOy4YEeHMs] Ha CHCTEMAaTHYeCKOoe MpUOOLIEHUE
oOy4Jarommxcs K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBU, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYarOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHMUS W CAMOIO3HAHUS, KITIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE IS
pPa3IUYHBIX BUIOB JI€ATEIbHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHATFHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBICHATH W OLEHUBATh SBIICHUS
OKpPYXAaIOLEr0 MHUpA, MCIOJb3Yys 3HAHUS U OMNbIT, MOJYyYEHHbIE NPH H3YyYECHUU
XUMHH, TPUMEHATh WX TMpPH PEIICHUHW TMpoOJieM B TOBCETHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (¢opMmHpoBaHHEe Yy OOy4alIIUXCi TYMaHUCTHYECKHX OTHOLUEHUH,
NOHMMAaHUs [EHHOCTH XUMHYECKHX 3HAaHUW MJI1 BBIPAOOTKH DKOJOTUYECKH
1eJIeCO00pa3HOro TOBENEHUST B OBITY W TPYIOBOM JESATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3[I0POBbsI U OKPY’KAIOIIEH PUPOIHOM Cpebl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHs OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJbHEUIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JIsi MU3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111ero 00pa3oBanus, coctaBiseT 136 vacos: B 8 kiacce — 68 vacos (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poilb XuMHM B KU3HU 4Y€IIOBEKA. XUMHUSA B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeCei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocTbie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BajaeHTHOCT aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcCHUTENbHAs AaTOMHasg Macca.
OTHOCHUTENBbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 0Js XUMHUYECKOr0 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo QopmMynam
XUMUYECKUX COCTUHEHUI.

DuU3NYECKUE U XUMUYECKHUE SIBIICHHS. XUMUUYECKasl Peakius U €€ IPU3HAKU.
3aKOH COXpAaHEHMsI MAcChl BELIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEaKIUil (COeIUHEH NS, Pa3I0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOW, NMpaBuWiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OMHCAHHE
(bu3MUecKuX CBOMCTB 0O0pa3loOB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJBI) MU XMMHUYECKHX (FOPEHUE CBEYM, NPOKAIWBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIIEHUHM, HAOI0/ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaKiuil (pasiioKeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUue THIPOKCUIa
menu (1) mpu HarpeBanuu, B3auMoieiicTBrE Kxele3a ¢ pactBopom coiu meau (11),
U3y4EHHE CIOCOOOB pa3fiesieHusl CMECEil: C MOMOIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHUIAIMA, XpoMaTorpadus, MPOBEACHUE OYNUCTKUA IMOBAPEHHOM
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJNbTaTOB  TMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJEJEeH MOJEeKyl
(IIapoCTEepPKHEBBIX ).

BaxHeilliMe npeacTaBUTE I HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U MpocToe
BelecTBo. HaxokneHue kuciopona B mpupone, (GU3MUECKHMe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue xuciaopoaa. CrnocoObl



MOJIYYCHHUST KUCTIOpoAa B JIA0OpAaTOpUM M TPOMBINIUIEHHOCTH. KpyroBopoT
KHCIIopoa B mpupoae. O30H — auTOTpoITHAsS MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HECHHE
BO3]lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pyieHue 030HOBOTO CIIOS.

Bopopon — snemenT um mpocroe BemecTBO. Haxoxxaenue Bomopoaa B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrBopurenb.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji1 BEmECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJie U B KU3HU 4yeloBeKka. KpyroBopor Boabl B IPUPOJIE.
3arps3HeHne NpUpOAHBIX BoJI. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszywonme. HoMenknatypa okcugoB. Du3nyeckrue M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. DPU3MUECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHMIA.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHOocTM MmerammoB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAMU HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEIEICHUE COJICPKAHUS KUCIOPOJa B BO3AYyX€, MOJYYEHHUE,
coOupaHue, pacrmo3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U
mpeKpamieHus ropeHust (Mmokapa), O3HAKOMJICHHE C 00pas3llaMu OKCHAOB H
ONMMCAHWE WX CBOWCTB, MOJy4YCHHE, COOMpaHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJOpoJa (TOpeHHe), B3auMojencTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUEOMATEepUaioB), HaOIOAeHHE 00pa3IoB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAIaMU
(HaTpyeM ©  KaubllMeM) (BO3MOXXHO  HCIIOJIb30BaHHUE BHUJEOMATEPHUAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNE U3MEHEHHsI OKPAaCKM MHAMKATOPOB B PacTBOpax KHUCIOT U IIEJoYeH,
u3ydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METaJUIaMH, PEAKUUH HEUTpaIu3allld, IOJyYEHHE HEPacTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METajula JAPYTHM M3 pacTBOpa COJIM, PELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

IHepuonuueckuit 3akoH u Ilepuoauyeckass cucCTeMa XHUMHYECKHUX
yiemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKH KIAacCU(PUKAIUU XUMHUYECKUX 3ieMeHTOB. lloHsTtne o
IPYNIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCHUIBL.

[lepnognueckunii 3axoH. Ilepnoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u rpynnsl. DHU3MYECKUH CMBICT IOPSAKOBOTO HOMEpa, HOMEPOB IIEpHOIa U
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA T10 ero noyokeHuto B [lepunonnueckoi cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepnognueckoro 3axoHa u [leproandyeckor CHCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA HaykKu W Ipaktuku. JI. . MenneneeB — yuy€Hbli U
rpaKJaHuH.

Xumuueckass cBsizb. KoBalieHTHas (MoOJsipHass M HEMOJISIpHAs) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT U IIEJIOYE, NMPOBEIAEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKLIUI
(ropeHue, peakiuy pa3ioKeHHsI, COCAMHEHUS).

Mesicnpeomemmunie ceazu



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYILECTBIISIETCS. 4YE€pPEe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK U MOHSATUN, SIBJIIOMINXCS CUCTEMHBIMM ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO01mue ecTecTBEHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIoTes3a, TEopusl,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOMbI, PAANOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00bEM, arperaTHoe COCTOSTHHUE BEIECTBA, ras3, (PU3NUecKrue BETUYWHBI, CIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpadbl, TOPHBIE TMOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[lepnognuecknii 3axoH. Ilepuonnueckas cucTeMa XUMHUYECKUX IIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOAOB, KA, KAUIBLIHA MW HX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BUJIbI XUMHYECKOW CBSA3U. THIBI KPUCTAIUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMUYECKOU PEIIETKA U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Krnaccudukaiysa XuMAYECKUX Peakiuii MO Pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUH, TEPMOXUMUUECKUE
YpaBHCHUH.

[TonsiTue 0 CKOpPOCTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOT€HHBIX U T'eTEePOTeHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHWYECKOW PEAKIMU M IIOJIOKEHUE XUMHYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC  PEAKIUM,  DJIEKTPOHHBIM  OayiaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBienue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLUALMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakiui. CBoilcTBa KHUCIOT,
OCHOBAaHMM W COJIW B CBET€ TMPEJACTABICHUN 00 DIEKTPOJUTHYECKOM
nuccounanv. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O THAPOIU3E COJIEN.

Xumuyeckuii IKCnepumerm:

O3HAKOMJIEHUE C MOJECJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB UM HEMeETauioB (rpadura U anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOMPOBOTHOCTH
pacTBOPOB BEUIECTB, IpoOllecca JIUCCOIMALMM KHUCIIOT, IIEJIOYEd H  COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTe€pUalioB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpa3oBanue ocajka, BBIJEJICHUE Ta3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BECIIECTB C I[IOMOIIBK) KAYECTBEHHBIX pEAaKIMA HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 4 MX COeAMHEHMS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKME CBOMCTBA Ha MNpPUMEPE  XJopa
(B3aUMOJIEHiCTBHE C MeETaIlaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOMCTBA, MOJy4YeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJoBeKa. BakHeulme XJIOpUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W ¢Gu3MUecKHe CBONWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOIU(MUKAIIIN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnas kuciora, (HU3MYECKHEe W XUMHYECKHE CBoWcTBa (00mme Kak
MPEACTaBUTENIS Kjacca KHCIOT U chenuduyeckue). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYCHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKUus Ha



cyiabdaT-uoH. HaxoxaeHue cepbl M €€ COCOUHEHH B MpHpoae. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeAbl COEIWHEHHSIMH Ccepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIIEHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nuecKue U XUMHYECKHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
duznyecKkrue u XMMHYECKUEe CBOMCTBA, OMy4YeHne U npuMenenue. Coim aMMOHMS,
ux pU3NUEeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakuus Ha
WOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJydeHHe, (PU3NUYECKUe U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U Clelu(pUuYecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEH AaMMOHHMS B KAueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPY KAIOIIEH Cpelbl COSIMHEHUSIMU a30Ta
(KUCIIOTHBIE JTOKIM, 3arpsi3HEHHWE BO3/AyXa, MOYBbI U BOJ0EMOB). Docdop,
aJIoTpornHbele Moaupukauuu ¢gocdopa, Pu3NYeCKue U XUMUYECKUE CBOICTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBONCTRA,
nosyuenue. Mcnonap3oBanue pocharoB B KauecTBE MUHEPATBHBIX YA0OPEHHIA.

OoOmas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCIEHMS.  YIVIEPOXA,  AJUIOTPOIHBIC
Moau(pUKalMM, pacHpoCTpaHEHHWE B MNpuUpoae, (U3MUECKUEe U XUMHUYECKHE
cBoicTtBa. Ancopouus. KpyroBopot yriepoaa B npupojae. Okcuapl yriepoaa, ux
bu3nueckue M XUMUYECKHE CBOWCTBA, JACHCTBME Ha JKHUBBIE OPTraHHU3MBI,
NOJlyYeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MpOOJIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoreza 1nobanbHOrO MOTEMJICHUS KIUMAaTa, TapHUKOBBIN
addekr. YronpHas KuciaoTa M €€ Coli, UX (pu3nUecKkue U XMMHUYECKHe CBOMCTBA,
NoJIydeHue U mnpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

[TepBoHayasibHbIe MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, 3TaHOJI, TJINLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBINA Ta3, HEPTH),
OPOAYKTHl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIECTBAaX: KHUpax, OenKax, yriaeBoaax — 1 ux
poJiM B JKHM3HM UeJOBeKa. MarepuanbHOE €IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue ¢ XUMHYECKHE CBOICTBA, IOJyYEHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmume mnpeactaBieHus 00
okcusie kpemuus (1V) u kpemaueBoi kucinore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIMe CTpOUTENbHbIE MaTEpHAJIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempl 6e30MacHOrO HCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM )KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
IPOBEJCHUE KauEeCTBEHHBIX PEaKLMi Ha XJIOPHUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaxarolue (U3NUecKue U XUMHUYECKHE CBOMCTBa
TraJIOT€HOB M WX COEIWHEHHUH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAJIOB),
O3HAaKOMJIEHHE C o0pa3lamMu XJOpUAOB (TaJOr€HUIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHMSIMHM  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEPHUAIIOB), HAaOMIIOIEHUE TTpolecca oOyriauBaHUs caxapa IoJ JCHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YCHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluy Ha CyibQart-
VMOH U HaOJIOJEHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOAUHEHHH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (POCHOPHBIX YAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHHUS M (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJBIO
(BO3MOKHO HCIIOJIb30BAHUE BHUJIEOMATEPHUATIOB), M3y4eHUE MOJEen
KPUCTAUIMYECKUX pEHIETOK anMasza, Tpaduta, QyiiepeHa, O3HAKOMIIEHUE C
IPOLIECCOM  aACOPOLIMM PACTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YIJIEM H
yCTPOMCTBOM MPOTHUBOras3a, MoydeHue, cCoOOMpaHue, pacrio3HaBaHUE U H3yUEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEACHHE KaYeCTBEHHBIX PEAKIMil Ha kapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE [PU3HAKOB HMX INPOTEKaHWs, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, pEUIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaubl U UX COCIUHEHUSD.

MeTtasibl M X COCAUHEHHS

OO1ast XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU
ux nosiokeHus B llepuogmueckon cucreme xumudeckux osneMeHToB J[. .
MenpeneeBa u crpoeHusi atToMoB. CTpoeHue MeTalioB. MeTraminyeckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  pPEIETKA.  JJNEKTPOXMMHUYECKUU  pAl
HarnpspkeHu MetauioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
crocoObl MoylydeHuss MeTayioB. lloHATHE O KOpPpO3UM METAJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIICHHOCTH.

[Ilesoynbie MeTauibl: nONOKEeHUE B [leproanyeckoi cucTteMe XMMUYECKUX
anemenToB JI. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HaXOXIEHUE B NPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCuabl U



TUIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHrne mIeNOYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB [l. . MenneneeBa, ctpoeHne
MX aTOMOB, HaxX0XJAeHUE B TIpupoae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MAarHUS
U Kanblus. BaxuHelmume coequHeHHs] Kanblus (OKCHI, THUIPOKCHUI, COJIH).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, cTpoeHHE aTtoma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMAYECKUX 3IEMEHTOB /I,
. MengeneeBa, CTpoeHHE aroma, HaxOXICHUE B Tmpuponae. PU3UYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M comn xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBAMH, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KJIbIIUST W HATpus C BOJON (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILIECCA TOPEHUS KEJNE3a B KHUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUIECOMATEPHUATIOB), MPHU3HAKOB  MPOTEKAHUS
KAYECTBCHHBIX PEAKIIMK HA MOHBI. MarHus, KaJIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, Kalusg U KaIblUs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHKE aM(POTEPHBIX CBOMCTB THIPOKCHIA AITFOMUHHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 Teme « Baxknenime
METAaJIJIbl U UX COCIMHCHMUS.

XuMHA M OKpPYKAIOLIAA cpela

Bemectsa u Marepuasibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momorrs npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHUE OKpYKaroueh cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTparus BeiecT, nainee — [1/IK). Pons xumMuu B penieHun SKOJIOTrMYeCKUX
npooieMm.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepUajoB (CTEKJIO, CIUIABbI METALIOB, TOJUMEPHBIC
MaTepHabl).

Mescnpeomemnmnbwie céasu



Peanuzanusi MeXIpeIMETHBIX CBs3eH NMpU HU3YYEHHUM XMUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pEe3 MCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 LIMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALUUi, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: Mmarepus, aTOM, 3JIEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIU],
U30TOIbI, PAAMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUM 3apsii, MPOBOIAHMKH,
NOJIyIPOBOJHUKH, JUAJEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYUHBI, €IMHUIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢ortocuHTes, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIECTBA.

['eorpadus: armochepa, ruapochepa, MuUHEpadbl, TOPHBIE TOPOJBI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCI B XOJA€ OOyYeHHUS XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLHAIN3AIINN 00yJarOIIUXCSl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  T'OTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUd U
pacIlIMpEeHne OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHUMAHUA 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HH(pOpMaLUEl O
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2) rpaskKAaHCKOr0 BOCTIMTAHUSL:

MPEACTABICHUS. O COLMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENBCKOW, TBOPYECKOW W JAPYTHX  BHUJAAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOW COBMECTHOM MAESATENBHOCTU MPHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcce JTOW Yy4uyeOHOW NeATeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEAEHUWE M IIOCTYNKH CBOMX TOBApUIIEH C TO3WLIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHWYECKOM PEaAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLINE
OCHOBY JJiIi TIOHUMaHUSl CYIIHOCTH HAYyYHOW KapTHUHBI MHpA, MpPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B O3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYJIbTYpbl, B TOM 4YHUCIE
HAaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HWHOOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOY4YeHHUI0 M TO3HaHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHME IOCJIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aNKOT0Jsl, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTU COOJIIOJICHUS TMpaBWwil O€30MacHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) TPpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TIpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaraMm TPYIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUAYAJILHONU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YU4ETOM JIMUHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycrentHon npodeccuoHaabHOM IeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) IK0JIOrNYecKOro BOCTIMTAHNS

HKOJIOTHYECKH II€JIe€CO00pa3HOE OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
JKW3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
MpaBuUJI 0€30MACHOTO OBEJEHHUS MPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyAIUsX,
YTPOKAOIIMNX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TMOJydyaeMble TIPH U3yUYEeHUU XUMUH, NS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEW PUPOIHOU CPEIOH, ISl IMOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KyJbTYpbl, OCO3HaHMsS TJIOOQJIHHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTel WX PEelIeHUs] MOCPEICTBOM METOJOB XHUMMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCSI UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMETHBIX pe3yJIbTaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHUsI OOIIEHAYyYHbIE TIOHATUS (3aKOH, TEOpHS,
IMPUHITAT, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpPCaJIbHbIC YYeOHbIE EUCTBUS (IT0O3HABATEIIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIE OOECIEeUnBAOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeicTBua:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKK, yYCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU TMOHSITHUSMHM), UCIIOIH30BaTh
MOHATHUS JJIs1 OOBSICHEHUS OTNICIbHBIX (PAKTOB W SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHBIC, IC€AYKTHUBHBIC, 110 aHAJIOTHH),
JIeJaTh BBIBOBI M 3aKIIOUYCHUS;

YyMEHHUE TMPUMEHSATH B TIPOILIECCE€ TMO3HAHUS TMOHATUS (TPEAMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIC B XUMUU MOJCIIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI dJIEMEHTa), XUMHUYecKas (opMysia W YypaBHEHHUE
XUMHUUYECKON PEeaklM — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1a4, C YIETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBIABISTL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHUBOPEUMS B U3yYaEMBbIX IIPOIIeCcCax U SIBICHUSX.

ba3oBble nccienoBarebCKHe AeiiCTBUS .

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IIPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HOPMyIUpoBaTh 000OIICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEpKAaHUS, CIPABOYHBIE
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHble METOAbI M 3alpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJISi BBIITOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUSI PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAJIBHYIO (POPMY MpEACTaBICHUS HHPOPMAIIMHA U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMM CXEMaMH, JIUarpaMMamH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCJIEI0OBATENBCKON JEATENPHOCTH MH(DOPMALUIO O BIUSHUU MPOMBIILUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHuKaTHBHbIE YHMBepPCcAJIbHbIE YueOHble 1eliCTBUA:

yMEHUSl 3a/laBaTh BOMPOCHI (B XoJe auanora W (Wiu) JOUCKYCCHM) TIO
CyllEeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

YMEHUSl  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  [O3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W TNHUCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINI0
pe3yJabTaTOB BBINOJIHEHUS XMMHUYECKOTO 3KCIepUMEHTa (J1abopaTOpHOIO OIbITa,
1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPH  PELICHUH
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (o0cykaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAHHAIIUS
COBMECTHBIX JECHUCTBHMM, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMPATh Hanbosee 3(pPEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIbHO COCTABISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTy4YeHUS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPE/1JIaraeMbl€ B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pe3yJNbTAaTOB IO OCBOEHHUIO 0053aTEIbHOrO
COJICpKaHUsl, YCTAaHOBJIECHHOTO JaHHOM (QeaepanbHONl paboyeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NeHCcTBUN, crnenuuueckue JUIsi TPEIMETHOW o00iacth  «XUMHS», BHJIbBI
JEATeIBHOCTH 1O  TOJYYEHHIO HOBOIO 3HaHMS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 ki1acce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XHMHYECKHX MOHSATHUI: aToM, MOJIEKyIa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETICHb
OKUCJICHHS, XMUMHUYECKAsl peakius, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUsl, PEAKIUU 3aMEIICHUs, pPEeaKkiuu
oOMeHa, PK30- U PHJIOTEPMHUECKHE PEAKIINH, TeIIOBOM dPdeKT peakiumu,
AIpO aToMa, JJEKTPOHHBIM CJIOM aToma, aToMHas OpOuTalb, pPaanuycC
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JIOJs BEIECTBa
(MporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUH;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY [Ji1 COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJEHHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuogauyeckoii cucreme,
3aKOHOB COXPAHEHHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTrapo;

e ONUCHIBATH W XapakTepuzoBaTh TabMUuHyr0 ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OOJNbIME TIEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuoamueckas cucrema xuMmuueckux osnementoB I .
MenneneeBa» € UYHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee Yucio SIeKTPOHOB
U PaCTIPEICIICHHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peaKkiuu (MO YUCIYy M COCTaBy Yy4YaCTBYIOIIUX B peakluu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalIEHUH B
Pa3TUYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYI0O ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTOo »dJieMeHTa 1o Qopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICITUTEIBHON JEATEIRHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, KilaccUu(UuKaiuio,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSI3€M — [JIsl U3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTEeCTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUS  XMMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pPYJOBaHHEM, a TaKXKe TMpaBUiaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BEUIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIIOYEH U KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METHIIOPAHXK U APYrue).

K xonIy o0yueHus B 9 Kjiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

PacKpbhIBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX TIIOHSATHWA: XUMHUYECKHU
AJIEMEHT, aTOM, MOJICKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEMIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasi CBS3b, TEIJIOBOU AP heKT
peakuuu, MOJb, MOJISPHBIH  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJUTUYECKAs JHUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBecHE, OOpaTHUMble U



HEoOpaTUMbIE pEaKIUuHd, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW pEeaKUuu, MPEAeTIbHO IOMyCTUMAs
xoHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEICIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METaUNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps] MOHA M0 XUMHYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTAIMUYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATh U XapaKTepU30BaTh
Tabnuuynyo dopmy Ilepuogmyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOBR:
paznuyaTh TMOHATUS «TJaBHasg noArpynmna (A-rpymnma)» M «modoyHas
noarpynmna (b-rpymnma)», maneie u OoJsbllIM€ TEPHUOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMECIOTCS B TIEPUOAMYECKOM TalmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIlee YHUCIO DJIEKTPOHOB U
pacmpenieieHue HMX TO0 JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npezenax MallblX MNEPUOJIOB U TJIaBHBIX MOJATPYIN C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHENUPUISCKUE XUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIas OIMNUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIUM;

COCTaBIISITh YPAaBHEHUSI AJIEKTPOJIMTUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMH HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUHN
MIOCPEACTBOM COCTABJICHHS JICKTPOHHOTO OanaHca dTHUX PEaKIIHii;
NIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMeHTa 1o QopMmyle
COCIMHCHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coON0JaTh  MpaBuja  MOJIB30BAHUSA  XMMHUYECKOW  MOCYyIOM U
7abopaTopHBIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMUI-,
uonun-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0O0O0IIEeHNe, CHCTEeMaTU3aINi0, BBIIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kouau4vecTBo 4acos
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIe (LN POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejbHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusl — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

HWroro no pazneny 30

Pasznean 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnieckux djemeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTENIbHBIE PEAKIIUU
bubnunoreka [JOK
Hroro no pasaeiy 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3nen 1. BemecTBO 1 XMMHU4eCKHe peaKIuu
11 [ToBTOpEeHUE U yrinyOieHne 3HaHUM 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnorexa [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 8 1 1 Bbu6mmoteka [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' pyTHsL. L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bubnmoreka IIOK
3.1 Obmpe cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHEHUS 6 https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomasi cpeaa
4.1 BertecTBa 1 Matepualisl B )KU3HA YeJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgponbie
Tema ypoka Kontpoabusie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [JOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabota Ne 1 «IIpaBuna paGoTbl
3 B 1a00OpaTOPUH U IPUEMEI OOpAILIEHNS C 1 bubmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
Yucteie BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 ATOMBI H MOTIeKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubnmoreka [JOK
XHMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BELECTBA 1 bubmnorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE 1 bubmorexa LHOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmynna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moinb. Mousipaast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYEeCKUe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs MPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo0.ru/ff0d3b88
17 BrruncieHus KkoaudecTBa, MacChl BEIIECTBA MO bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\F/I)e eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH
KonTponbnas padora Nel no teme «BemiectBa bubnmoreka [JOK
20
Y XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 Knci}(l)xo — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

https://m.edsoo.ru/ff0d4614

Crioco0plI MostydeHus: KUCI0poia B

bu6mmoreka [JOK

2 .
3 A1a00paTOpHH H IPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 IMOHATHE O TEPMOXUMHYECKOM YPaBHEHUHN bubmmorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HGI§I/I6(1];03 yra CIOCOOBI iro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KUciIopoaa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOMCTBY
97 Bomopon — aneMeHT u mpocToe BEmecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
78 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsaTue 0 KUCIOTAX U COIIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI osTydeHus BOAOPOa B bubnnorexka [HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenue u cobupanue BOAOPOIA bubmmorexa LOK
i . p poia, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. N bu6mmoreka [JOK
32 M 5] .3 A
OIVIPHBIH ODBEM TA30B. SAKOH ABOTA/PO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMUSCTBA BEIISCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO

bu6mmoreka [JOK

34 0bé
peardnta Hi‘ OCHOBE SA[OHA ODLEMHBIX https://m.edso0.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHuil. [lonsaTre 06 MHANMKAaTOpax https://m.edsoo.ru/ffod59e2
Bopna kak pacrBoputens. HacbieHHbsie u
37 He})llacm epHHme paCTBO Bl Mat:IiOBaﬂ oISt bubmmorexa [JOK
B pacTBOpHL- A https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroToBiieHHE PacTBOPOB C ONPEACAEHHON bubmmorexa [TOK
p N N p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KjIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOICTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bub6nuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
t i https://m.edsoo.ru/00ad9ch2
50 KonrtponbHas padora Ne3 o reme "OCHOBHBIE bubnuoreka [IOK
KJIACCHl HEOPTAaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecmx JJIEMEHTOB ?IOH}ITI/IC 0 Tpymmax bubmmorexa [OK
' 20 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMMUYeCKux anemMeHToB /1. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepwopl, TPYIIIIEI, ITO, TIBI bubmorexa LHOK
P > TPYITEL TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemMeHnToB Ilepuogmdeckoii cucremsr 1. 1 bubmoreia OK
proa T https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTuka XMMUYECKOT0 3JIEMEHTA T10 bubnmoreka [JOK
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ero nosioxenuto B [leproguyeckoit cucreme
. . MenneneeBa

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

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [JOK

57 a3BUTHUS HAYKU U TipakTuku. /1. WM. 1
f\)/[eH/:[eJIeeB f yqéHII:Iﬁ, nenarIo[r U FpaKIaHuH https://m.edsoo.ru/00adad6e
58 DIIEKTPOOTPUIIATETLHOCT aTOMOB 1 bubnunoreka [HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Hormast xiirecias coisb 1 https://m.edsocI)J.:ru/OOadac34
60 KoBaneHTHas nonsipHasi XuMU4YecKasi CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneH okucneHus 1 https://m.edSO(I)l.ru/OOadae28
63 OKHCIUTEITEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
bubnuotexa [JOK
64 OKucnauTeny U BOCCTAHOBUTEIIH 1 https://m.edsogru/OOadbO76
65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 bubnnorexa [HOK
aroMa. XUMHUYECKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60011eH1E 1 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBublit ypok. O6o0111eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
68 PeseprubIil ypok. O60061IeHIE 1 1 bubnnorexka [HOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas
1 cUcCTeMa XMMHUYEeCKuX 3eMeHToB J1. U 1 bubmorexa LOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Krnaccudukanus u HoMeHKIaTypa 1 bubnmnorexka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buapr XuMudeckoi CBS3M U THITBI 1 bubmuoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no teme
5 «IToBTOpeHue u yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Kiaccudukanms XuMruuecKux peakiui mo 1 bubnuorexa [JOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XMMUYECKOUN pEaKIIHH.
7 [ToHsiTHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.
3 DakTophl, BIUSAIONINE HA CKOPOCTh 1 bubnuoreka LIOK

XHUMHYECKOH PE€aAKIMU U IMOJIOXKECHUC
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28¢c
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9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIUit bubmmorexa [JOK

P beakh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHHIA
12 B CBETE IIPEICTaBICHUI 00 bubmorexa HOK
peA N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmorexa LIOK
bex P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
14 [lonsaTHe o TuAPOIH3E COIEHt bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bu6nuorexa [IOK
15 00606 5
ODIICHUE 1 CHCTCMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12

16 ITpakTruyeckas padora Ne 1. «Pemenune bubnmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta N2 o teme

17 «DJIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorexa HOK

P g HHAIE https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprUCTHUKA TajJOTeHOB. bubnmnoreka [JOK
XUMUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJsHas KHCIIOTAa,

19 XHMII/DIquIiIHS CEOﬁCTBa IIOJIYYCHUE bubmorexa [JOK

’ ya ’ https://m.edsoo0.ru/00ade104
MIPUMEHEHHE
20 [TpakTuyeckas padora Ne 2 o Teme bu6nunorexa [IOK

«IlomydeHue CONSTHOM KUCIIOTHI, U3y4ECHHE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YPaBHCHUSAM XUMHUUCCKUX

21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B bubmmorexa [TOK
peardiHd, A P A https://m.edsoo.ru/00ade488
H30bITKE
99 O6mas xapakrepucTuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
ANITOTPOITHBIE MOJAM(PHUKALINN CEPHI.
23 Haxo;xp €HHE cepbl Hq)eé coe I/IHCII)-II/Iﬁ B bubmorexa LOK
! P vﬂ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubnmnoreka HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3UUECKUE bubnmnoreka [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEepBI
97 Brranciaenne MmaccoBoil 0K BEIXOAA bubmnoreka IJOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTrKa 3J1IeMeHTOB VA-
28 rpyImbl. A30T, pacCIpPOCTPAHEHUE B IPUPOLIE bubnuorexa [JOK
PYHIEL » pactipoctp . PHPOAE, https://m.edsoo.ru/00adeea6
bu3nvecKre 1 XUMHYECKIE CBOMCTBA
29 AMMHUaK, ero Gpu3nYeckue 1 XUMHYECKUEe bubmuoteka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmuaka, u3yuyeHue ero Bubmmorexa [IOK
. ¥ » 15YH https://m.eds00.ru/00adf180
CBOWCTB»
31 A3oTHas KucioTa, e€ Gpu3nvdecKkue u bubnuorexa [JOK
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XUMHYECKUE CBOUCTBA

https://m.edsoo0.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaU€CTBE MUHEPATBHBIX YIOOPEHUH.

bu6nmmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAOIIEeH https://m.edso00.ru/00adf518
CpeIbl COSTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCIOTa, (PU3MUECKUE U XUMUYECKUE bubmorexa HOK
L https://m.eds00.ru/00adf68a
CBOWCTBA, TIOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpECHUH. 3arps3HeHNE bubmorexa [JOK
p . yAooP - 2arp https://m.edsoo.ru/00adfc20
MPUPOAHON cperbl hochaTamu
VYrnepoa, pacnpocTpaHeHue B IPUpPoIe, bubnmoreka [JOK
35 .
¢bu3nuecKkrue 1 XUMHUYEeCKHe CBOMNCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTMUYCCKUE bu6nuorexa LIOK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubnuoreka [{OK
37 VYronpHas KUCIIOTa U €€ COo
roTpHA IeoTa i i https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tony4yeHne yriieKucIIoro ra3a bubmmorexa LIOK
yi yr j . https://m.edsoo.ru/00ae027e
KauecTtBennas peakuus Ha KapOOHAT-UOH
39 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubmuorteka [JOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
bu6nunorexa LIOK
40 Kpe i ¥ €er0 COeINHE
DEMHHH 1 eF AHHCHIE https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas padora Ne 5. Pemenue bu6nunorexa [IOK

OKCIICPUMCHTAJIbHBIX 3aJla4q IO TCME

https://m.edso0.ru/00ae0bf2
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«Baxuelinime HeMeTaUIbI U UX COCIUHEHUS)

KontponbHas padota Ne3 mo teme

bu6nmoreka [IOK

42
«Baxuelinme HeMeTaJUIbI U UX COCOIUHEHUS) https://m.edsoo.ru/00ae0e18
OO6m1ast xapaKTepruCTHKa XUMUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubnuorexa [{OK
CBSI3b M METAJUITMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKre CBOMCTBA METAJLIIOB
XHUMHAYECKHE CBOMCTBA METAJLJIOB.

44 OJIEeKTPOXUMHUUECKUI PSII HAIPSOKEHUH bubmiorexa HOK

p P p https://m.edsoo.ru/00ae1156
METAILIOB
OO6mmue crocoObl MOTYYCHHUS METALIOB.

45 CmuiaBbl. Bernciienust o ypaBHEHUSIM bubnmoreka [JOK
XUMUYECKUX PEAKLUHN, €CIIM OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 ITonsaTHE O KOPPO3UK METAIIIOB bubmorexa LOK

pp https://m.edsoo.ru/00ae1278
bu6mmoteka IIOK

47 €JIOYHBIE METAJIJIbI
i https://m.edso0.ru/00ael14b?2

48 OKCUIbI U TUAPOKCUALI HATPUS U KAJIUS bubmmorexa HOK

A AP A p https://m.edsoo.ru/00ael14b2
[IlenmouHO3eMENBHBIE METAIIIIBI — KATBIUN U bubnuorexa [JOK

49 .

Mar"uu https://m.edsoo.ru/00ae15e8

50 Baxueiinie coequHeHNs KaJIbIU bubmmorexa TTOK

a 1 https://m.edsoo.ru/00ael15e8

51 O000111eHIE U CUCTEMATH3aIIU 3HAHUI

bubnunoreka LIOK
52 JKécTkoCTh BOMBI U CIOCOOLI €€ yCTpaHEHUs
g yerp https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKécTkocTb BOJBI U METO/BI €€ ycTpaHEeHUs"

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

bu6nmmoreka [IOK
54 AnroMuHUN
https://m.edsoo.ru/00aelc64
AM(oTepHBIE CBOIICTBA OKCHIA U bubnuoreka [JOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmmoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
57 Oxcuppl, TuIpoKcH b U conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIU 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmmorexa [JOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelIe MeTauTbl U UX COSIMHCHHS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
60 1:136I>ITK6 WM COJIC )KI/ITI;I UMECH bubmorexa HOK
Aep . P ' https://m.eds00.ru/00ae1750
BeruncneHus MaccoBOit JT0JIH BBIXOa
MIPOYKTA PEaKIun
61 O06o001IeHre U cucTeMaTu3alus 3HaHU!
62 Kontponbnas padota Ne4 o teme
«BaxHel11e MeTasIbl U UX COSTUHEHHS
BemectBa u Marepuansl B IOBCETHEBHOM bubnmnoreka [JOK
63
JKW3HU YETOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH bubnuotexa [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Posb XxvM#M B pelIeHnH SKOJIOTHYECKUX bu6muoreka [JOK
npoOiem https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001IeHIE 1 bubnuorexa [JOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeEMaTHU3al U 3HAaHUU

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

67 PeszepBHbIil ypok. O6001IcHIE 1 1 bubnmnoreka HOK
CUCTEMaTU3alUs 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600611eH1E U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3marensctBo «lIpocBemenue»

Xumust 9 knacce. ['a6puensa O.C. OO0 "Ipoda"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
H.I1.Tpoery6oga [loypounsie pazpabotku no xumun 8 kiacc OO0 " BAKO"

M.IO.I'opkoBenko Iloypounsie pazpadotku no xumuu 9 kiracc OOO " BAKO"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

bu6moreka IJOK






		Кожакин Сергей Николаевич




