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[NTOACHUTEJIBHASA 3AITMCKA
[Iporpamma 1o XMMUM Ha YpOBHE OCHOBHOT'O OOIIero 00pa3oBaHusl COCTABJIEHA Ha

OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpamMMbl OCHOBHOI'O 0011ero o0paszosanusi, npeacrasieHHbix B PI'OC 000, a
TaKk)K€ Ha OCHOBE (pelepanbHOM pabouell mporpamMmbl BOCIUTAHUS U C yUETOM
KOHIIEMIIMHM TPENoJaBaHus Y4eOHOTOo MpeaMeTa «XuUMHUs» B 00pa3oBaTEIbHBIX
oprannsanuax Poccniickon @enepanun.

[TporpaMMa 1Mo XuMHHU JACT MPECTABICHUE O IIeIIX, OOIIeH cTpaTeruu o0ydeHus,
BOCIIUTAHUS W Pa3BUTUSA OOYYAIONMIMXCS CPEACTBAMHU YYEeOHOTO TMIpeaMeTa,
yCTaHaBIIMBAaeT 00s3aTeIbHOE TIPEAMETHOE COJCpKaHUE, MPEIyCMaTPUBACT
pacmpesieieHue ero Mo KiaccaM W CTPYKTYpHpOBaHHE MO pasfenaM M TeMmam
IpOrpaMMbl 10  XHMHH, ONpPEICISICT KOJUYCCTBEHHbIE M Ka4eCTBCHHBIC
XapaKTePUCTHKHN COACPKAHHS, PEKOMEHIYEMYIO IOCIICIOBATEILHOCTh HW3YUCHHSI
XUMHH C YYETOM MEXKIIPSAMETHBIX W BHYTPUIPESIMETHBIX CBS3€H, JIOTHKH
yu4eOHOro mpouecca, BO3PACTHBIX OCOOEHHOCTEM OOydaroluxcs, OIpeaesserT
BO3MOXKHOCTH TIpEAMETa JUIsS pean3aiuyu TpeOOBaHUU K pe3yJbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeIbHOW TMPOTpPaMMBI HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakXke TpeOOBaHUN K pe3ysibTaraM OOy4YeHUsI XMMHH Ha YpOBHE
nejaei M3ydeHWs TIpeAMeTa W OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHLHOMN
NESATETLHOCTH 00YYaIoIIerocs o OCBOCHUIO y4eOHOTO COJIep KaHMUSI.

3HaHWE XUMHUU CIYXUT OCHOBOM JuIsi  (OPMHUPOBAHUS  MHUPOBO33PECHUS
0oOy4Jaromierocsi, ero MnpejcTaBiIeHU O MaTEepPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
posib urpatoT GopMUpPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOMPEBPAIIECHUSIX
PHEPTrUd M 00 SBOJIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJIOOATbHBIX
npo0JjieM YCTOMYMBOTO Pa3BUTHSL 4YEJIIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,

MUIIEBOM U KOJOTHUYECKOM OE30MaCHOCTH, TPOOJIEM 3IPAaBOOXPAHCHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peai3allid BO3MOXKHOCTEH [JIsi caMOpa3BUTHUSI U (POPMUPOBaHUS
KYJIBTYpbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJaJd B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CAaMOCTOSATENIBHOM y4eOHOW  JIeATEeThHOCTH,
AKCIIEPUMEHTAIbHBIX M MCCJIEAOBATEILCKUX YMEHHUH, HEOOXOIUMBIX KakK B

MOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCHOHATBLHON ACSITEbHOCTH;



3HAaKOMHUT CO CHGHH(bHKOﬁ HAay4YHOI'o MBIIUIJICHUA, 3aKJIaJAbIBACT OCHOBBI
OCJIOCTHOI'O B3TJIAAa HA CAWMHCTBO IIPUPOAbLI U YCJIIOBCKA, ABJIICTCA OTBCTCTBCHHBIM
9TalloOM

B (h)OpMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyUYaOIIUXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPHUPOJC, K UYEIOBEKY, BHOCHUT CBOM BKJIQJ B OKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBieHUST B OOYYeHMHM XUMHH OOECIEUMBAIOTCS CHEIU(PHKOM
COIepKaHUsl ~ yuyeOHOro  MpeAMEeTa, KOTOpBIM  SIBISIETCA  MEJaroruyecku
aJlaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMUU Ha ONPEICICHHOM 3Talle e¢
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs OpPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCSA CHUCTEMbl MEPBOHAYAJIBHBIX IMOHSATHH XMMHH, OCHOB
HEOPraHWYEeCKOM XUMUU U HEKOTOPBIX OTACNIbHBIX 3HAYMMBIX MOHSITHH

OPraHUYECKON XUMUH.

CrpykTypa conepkXaHusi NpOrpaMMbl MO XHMHHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOI0 IMOAX0Aa K €€ u3ydeHuro. ColepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM IJIEMEHTE U BEUIECTBE U CUCTEMBI ITIOHATHN O XUMHYECKON
peakiuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPHUHLHUITY
IIOCJIE0BATEIIBHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETHUYECKUX IIPEACTABICHUN

Pa3HOTO YPOBHS:
— aTOMHO-MOJICKYJISIPHOTO YUCHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YUCHHA O CTPOCHHUH aTOMa U XUMHUYECKOM CBA3U,

— TpeacTaBleHUu 00 IIEKTPOTUTHICCKON TUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUUYECKU IOJTYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K
JIPYroMy, BBITIONHSS (YHKIMA OOBSCHEHUS U TPOTHO3MPOBAHUS CBOWCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHUS U3y4aeMbIX

BEIIIECTB.

OcBoeHHe MPOrpaMMBbl IO XMMHH CITOCOOCTBYET (HOPMHUPOBAHUIO TPEICTABICHUS O
XUMHUYECKOM COCTABISIOIIEH HAay4HOM KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOMU

NpHUpOJabl, HCHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHWIO U MCTOJIaM ITO3HAHUA B



Hayke. M3ydeHue XWMUU MPOUCXOAUT C NPUBICUCHUEM 3HAHUWA W3 pPaHee
M3YUYEHHBIX YUYeOHBIX MpeaMeToB: « OKpyKarouui Mupy», «buomorus. 5—7 Kiacch»
n «dusuka. 7 xiaccy.

[Tpu u3yyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XHUMHUECKOMH
HAyKHM KakK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUUECKOMN NeATEIbHOCTH
4eJI0BEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpHL. 3adada y4eOHOro
npeaMera  COCTOUT B (JOPMUPOBAHMU CHCTEMbl XMUMHYECKHX 3HAaHUH —
BaXXHEHIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUM, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKH, B MPUOOIIECHUH K
Hay4YHbIM METOJaM MO3HaHUA MPU M3YUYEHUHU BEIECTB U XUMHYECKHX PEaKIHii, B
(GOopMUPOBAHUN M pPa3BUTUU [I03HABATEIbHBIX YMEHUH M HMX NPUMEHEHUH B
y4e0HO-I03HABATENBHON U y4eOHO-HCCIIEN0BATENBCKON 1E€ATEIbHOCTH, OCBOCHUN
paBuJ O€30MaCHOTO OOPAIEHHS C BEILIECTBAMH B IOBCEHEBHON KU3HU.

HpI/I H3YyUCHHUHN XHUMHH Ha YPOBHC OCHOBHOI'O O6IH€FO 06p330BaHI/IH BaKHOC
3Ha4YCHUC HpI/IO6peJII/I TaKHC L CJIIN, KaK:

- (bOpMI/IpOBaHI/IC HHTCIIJICKTYAJIbHO paSBI/ITOﬁ JIMYHOCTH, rOTOBOM
K caMoo6pasoBaHmo, COTPYAHHUYICCTBY, CaMOCTOATCIIBHOMY IIPHUHATHIO pGIHGHHﬁ,

CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaMpaBJICHHOCTh ~ OOyYeHHMSI  HAa  CHUCTEMaTHYEeCKoe  NpHOOIlEeHHE
OOy4JarommMxcss K CaMOCTOATEIbHON IM03HABATEIbHOU JIESITEIIbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K

XUMMU;

— obecricueHne yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YUYarOIIUMHUCS
OIbITa Pa3HOOOPA3HOW MACATEILHOCTH, TMO3HAHHWS W CaMOITO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTCHIIMH), MMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS

PAa3JINYHBIX BUJOB ACATCIbHOCTH,

— dbopmupoBanue 00mEeld (YHKIMOHATLHOM H  €CTeCTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMCHHA OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Yys] 3HAHUS W OIBIT, MOJYYEHHBbIE MPU HU3YyUYECHUU
XUMUH, TPUMEHATh WX TPU PEIICHHH MpPOOJIeM B TIOBCEIHEBHOW JKHU3HH M

TPYAOBOU JIESITEIBHOCTH;

— dopMupoBanue |y oOOyyaromuxcs TyYMaHHUCTHYECKHX  OTHOILICHUH,
NOHUMAHUSl I[IEHHOCTH XUMUYECKUX 3HaHUM JUIsi BBIPAOOTKH 3KOJOTUYECKH
[eJIeCO00Pa3HOT0 TMOBEACHHUA B OBITY M TPYJOBOW JAEATEIBbHOCTH B LENAX
COXPAaHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEIIbI;



— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHUS OOIICYETIOBEUSCKUX IICHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MUIIS W HANPABICHHOCTH TAbHEHIIETO
oOy4JeHwUs.

OO6niee YuCIO YacoB, OTBEACHHBIX JJISI M3YYEHUS XMMHUU HAa YPOBHE OCHOBHOTO
obmiero ob6pa3zoBanusi, coctaBisier 136 gacoB: B 8 kiacce — 68 4dacoB (2 4Jaca B
Henemo), B 9 kmacce — 68 ywacoB (2 waca B HEHAENIO).



COJEPXAHUE ObYYEHHMA

8 KJIIACC

HCpBOHaanBHBIe XUMHUYCCKHUEC ITOHATHUA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BemiecTBa. DHU3NUECKHE CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHUE BEIIECTB.
ITongtre o MeTomax IO3HaHUSA B XMMHHU. UHCThIE BemecTBa U cMecu. CrocoObl
pa3aeneHust CMeCen.

ATOMBI U MOJICKYJIBL. XuMudyeckue 3jieMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.

[IpocThle U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyia. BaneHTHOCTP aTOMOB XMMHUYECKHX HJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENBbHAS aToMHas macca. OTHOCUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0Jsl XMMHUYECKOTO 3JIEMEHTA B COCAUHEHUMU.

KonnuectBo BemiectBa. Mouib. MonsipHas Macca. B3anMoOcCBS3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYPHBIX €IMHHUIl BewecTBa. Pacuetel mo QopMmynam

XUMHUYCCKHUX COCI[PIHGHHfI.

du3nyeckne U XUMHUYECKHE SIBJICHUSA. XUMHAYECKAsl peaKusl U €€ MPU3HAKU. 3aKOH
COXpaHEHUs Macchl BELIECTB. XuMmuyeckue ypaBHenus. Kiaccudukanms

XUMHUYECKUX PEAKIUi (COeTUHEHNS, Pa3I0KEeHUs, 3aMEIICHHsI, 0OMEHA).

XUMHUUYECKHUI SKCTIEPUMEHT:

3HaKOMCTBO C XHMHYECKOW TMOCYJI0W, MpaBujamMu pabOTHl B JlabopaTopuu U
npueMamMu oOpaieHus ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHMCAHHE
¢u3MYeCKUX CBOWCTB 0Opa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIOJCHUE
¢usnyeckux (IUIaBI€HHE BOCKa, TasHUE JIbJa, pacTUpaHHe caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAlUs BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MpPOKaJMBaHHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJia C KUCIIOTOM) SIBJICHUN, HAOIIOICHUE U
ONKCaHWE TMPU3HAKOB MPOTEKAaHHsS XUMHUYECKHX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3joXeHHe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3aMMOICHCTBHE ese3a ¢ pacTtBopoM coiu meau (11),
U3y4€HHE CIOCOOOB pa3/ielieHus CMecel: ¢ MOMOUIbI0 MarHura, (UiIbTPOBaHUE,
BBIMIApMBaHWE, TUCTWIIALNSA, XpoMaTorpadus, MPOBEICHUE OYUCTKH MOBAPEHHOM
cony, HaOJMIOAEHHME U  ONUCAaHHE  pEe3yJNbTaTOB  MPOBEICHUS  OIbITA,



WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(IrapocTepKHEBBIX ).

Baxneiinme MPpCACTABUTCIIN HCOPIaHNYICCKUX BCIICCTB

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kuciaopom — ajeMeHT U mpoctoe
BelecTBo. Haxoknenuwe kuciopoga B MNpUPOAE, (PU3MYECKUE W XHUMHUUYECKHE
cBoiictBa (peakmmu TopeHus). Oxcuzapl. [Ipumenenwme kucimopoma. CrocoObI
MOJIYYeHHUsS] KHUCIIopoJa B JabopaTOpud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — aIoTpoIHast MOIU(UKALINS KHCIOPO/Ia.

TemnoBoi 3pPexT XUMHUYECKON peakluu, TEPMOXUMHUECKUE YPAaBHEHHUS, K30~ U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE BO3/1yXa,
YCWJICHHE MAapHUKOBOT0 d(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — sneMeHT U mpocroe BewecTBo. HaxoxaeHue Bomopona B IPUPOJE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA, MNPUMEHEHHUE, CIIOCOOBI TMOIYUYCHHUS.

KwuciaoTtel 1 comm.

MoutsipHbIit 00BEM Ta30B. PacueThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBoKMCTBa BOAbl. Bona kak pacrBopurenb. PactBopsl. HackllieHHbIe U
HEHACBIIIEHHbIE PACTBOPBI. PacTBOpMMOCTH BeleCTB B BOje. MaccoBasi J0is
BEILIECTBA B pacTBOpe. XMMHUECKHE CBOKCTBA BoAbl. OcHOBaHus. Poib pacTBOpOB
B MPUPOJAE M B KU3HU 4elioBeKa. KpyroBopoT BOIbI B Mpupone. 3arpsi3HEHUE
MpUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccuduxanuss Heopranmueckux coenuHenuit. Oxcuapl.  Knaccudukanus
OKCHUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue ©U XUMHUYECKUE
cBOMCTBa OKCHUOB. [loydeHne oKkCuaoB.

OcnoBanus. Knaccudukanys oCHOBaHUMN: IIEJIOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenknarypa ocHoBaHni. PU3NYECKHE M XMMHMYECKHE CBOMCTBA OCHOBAaHMM.

[Tosryuenue ocHOBaHHU.

Kucnorel. Knaccuduxanus xucinor. Homenknarypa kucinor. dusuueckue u
XUMHUYECKHE cBoMcTBa KucaoT. Psag aktuBHoctu MeTamioB H. H. bekerona.

ITonydyenue KUCIoT.

Comu. Howmenkiartypa coneid. PuU3MYECKME€ W XMMHUYECKHUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eneTnyeckas CBs3b MCXKIY KiIaCCaMHU HCOPraHNUYCCKHUX COCIUHCHUMU.



XUMHUYECKUHN IKCIIEPUMEHT:

KAUECTBEHHOE OMNPEIECICHUE COAEPKAHMS KHUCIOpPOJAa B BO3JAyXE, IOJIYYEHUE,
coOupaHue, paclo3HaBaHWE W W3Y4YCHHE CBOWCTB KHUCIOPOAa, HAOIIOJCHHE
B3aMMOJICUCTBUSL BEHIECTB C KUCIOPOAOM U YCIOBHUS BO3HUKHOBEHHS W
MpeKpallleHus TopeHusl (Mmokapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHUJIOB H
OMKMCAHWE WX CBOMCTB, MOJy4yeHHUE, COOUpaHUE, paclO3HABAaHUE M H3y4YCHHUE
CBOMCTB BOJIOpojaa (TOpPEHHE), B3aMMOJCHCTBUE Bojgopoaa ¢ okcuaoMm mean (1)
(BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEpUajoB), HaOIOeHHE 00pa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C ONPENEICHHOM
MaccoOBOM J10Jiell paCTBOPCHHOI'O BEILECTBA, B3aMMOEHCTBHE BOJIbI C METAJJIaMU
(HaTpueM ¥ KajbleM) (BO3MOXXKHO HCIOJIb30BaHHE BHJIEOMATEPHAIIOB),
UCCJEeIOBaHHE OO0pa3loB HEOPraHWYECKHX BEIIECTB Pa3jIMYHbIX KIACCOB,
HAOJII0JIEHUE U3MEHEHHS] OKPAaCKU MHIMKAaTOPOB B PACTBOPAX KUCJIOT U ILIEJIOYEH,
u3ydeHue B3aumojenctBusa okcupa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KHUCJIOT C MeETajllaMH, peakUud HEeWTpalu3aluy, IMOIYyYeHHE HEpPacCTBOPUMBIX
OCHOBaHUI, BBITECHEHUE OJIHOTO MeTajjla APYTMM M3 PACTBOPA COJM, PELICHHE
IKCIIEPUMEHTATIBHBIX 33Jad Mo TeMe «BakHeilmume Kiacchl HEOPTaHWYECKUX

COEIMHEHUIY.

[Tepunonnueckuit 3akoH u [leprnoanyeckas cucremMa XuMU4ecKux 3yemeHToB J[. U.
MenpneneeBa. CrtpoeHue aromMoB. XuMHYecKass  CBs3b.  OKHUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC pCAKIINH

[lepBble MOMBITKU KJIACCU(PHUKALMKU XUMUYECKUX 3JeMeHTOB. [loHsiTHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (LIECJIOYHBIE WM IIEJIOYHO3EMENBHBIE METAJLIBI, TaJOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTBHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI H
THUIPOKCUIBI.

ITepuonnueckuii 3axoH. [lepruoanyeckas cucteMa XuMUYECKUX 3JIEMEHTOB /.

N. MenneneeBa. Koporkomepuoanas W JUIMHHONIEpUOAHAS  (OPMBI
ITepuognueckon cucrembl xumuueckux siuemeHToB JI. M. Menneneesa. Ilepuonasl
u rpynnbl. OU3NYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IEpUoJa U
TPYMNIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTtomHbIX saep. M3ortomsl. Onexktponsl. CTpoeHHE
AJIEKTPOHHBIX ~ 000JIOYEK aToMOB MepBbIX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepnognueckon cucremsl [[. M. Menneneea. XapakTepucTuka XHUMHUYECKOTO
AJIEMEHTA TI0 €ro MoJiIoKeHuto B [leprnoanueckoii cucreme /1. . Menaeneena.



3aKOHOMepHOCTI/I HU3MCHCHHUA  paanyCa aTOMOB XHMMHYCCKHX  3JICMCHTOB,

METANIMYECKUX ¥ HEMETAJIUIMYECKUX CBOMCTB 10 I'pyIiiiaM 1 1IIcpuogaM.

3nauenue llepuoguueckoro 3axkoHa u Ilepmonnyeckoll CHCTEMBI XUMHUYECKHUX
AJIEMEHTOB 1A pa3BUTUs Hayku W mnpaktuku. J[. V. MenpaeneeB — yde€HBIM U

Irpak1aHUH.

Xumuyeckass  cBsa3b. KoBaneHTHass  (MOJispHAsT UM HEMOJSIpHAsi)  CBS3b.

BJIGKTPOOTPI/IHaTGHI)HOCTL XUMHYECKHUX 2JIEMEHTOB. MoOHHAs CBS3b.

Crenenp okxuciaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTECIILHBIC PCAKIUU. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIIMTEIIM U BOCCTAaHOBUTEIIU.

XUMHUYECKUM SKCIIEPUMEHT:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBUE
TUJAPOKCUJA LIMHKAa C pacTBOpaMU KHUCJIOT W IIEJIOYei, MpOBEJACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakiiuy pa3ioKeHUsl, COSTUHEHU).

MG)KHPGIIMGTHI)IC CBiA3HU

Peanuzanust MeXOpeAMETHBIX CBS3€M NpU M3YYEHUH XUMHM B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK W TIOHATHH, SBJISIONIMXCA CUCTEMHBIMU IS OTACJBHBIX MPEIMETOB

CCTCCTBCHHO-HAYYHOI'O IHKJIA.

OO0uue ecTeCTBEeHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHUS], 3aKOH,
aHajJu3, CHUHTE3, KJIacCH(UKAIUs, TEPUOJIUYHOCTh, HAONIOACHUE, SKCIICPUMEHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

dusnka: maTepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, W30TOIbI,
PaIMoOaKTUBHOCTb, MOJIEKYJIa, AJICKTPUUECKUN 3apsii, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, (U3UYCCKHE BEIUYUHBI, €IHMHUIIBI
HM3MEpPEHUs, KOCMOC, TIJIaHEThI, 3B€3/1bI, COJIHIIE.

buomnorus: dorocuntes, apixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC



BemectBo u xumnueckas peakuusa llepmommueckuit 3akoH. llepmoamdeckas
CUCTEMA XUMHUYECKHUX IIEMEHTOB /I.

N. MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, KAJINs, KAIBIUSI U UX COCTUHCHUN B
COOTBETCTBUH C MOJIOKEHUEM IIEMEHTOB B [leprorueckoii cucreMe 1 CTpoeHHEM
UX aTOMOB.

CrpoeHue BenIeCTBa: BUIbI XUMUYECKOMN CBA3U. THUIBI KPUCTAIIMYECKUX PELICTOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIICTKH W BUAA

XUMHYECKOU CBSI3H.

Knaccudukanms ©u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pa3IM4HbBIM KJIaCCaAM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XUMHUUECKUX PEAKIHUM MO Pa3lIUYHBIM MpU3HAKaM (IO YUCIY U
COCTaBY YYACTBYIOIIMX B pEaKUHMH BEIIECTB, IO TEIUIOBOMY 3(deKkty, Mo
U3MEHEHUIO CTENEHENW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). JK30- U SHIOTEPMUYECKHE PEAKLIUU, TEPMOXUMHUYECKNE
ypaBHEHHUS.

[lonsiTue o ckopocTh XuMHueckod peakuuu. Ilonsarne 00 o0OpaTUMBIX U
HEOOPATHUMBIX XUMHUUYECKUX peakiusax. IToHATHEe 0 TOMOTEHHBIX M T'€TEPOreHHBIX
peakuusx. [lonarue o karanmmse. [lonsiTue 0 XUMUYeckoM paBHOBeCHU. DAKTOPBHI,

BJIMAIOIINC Ha CKOPOCTHb XUMHYECKOMN pC€akoun M IIOJIOKCHHUC XHMHUYCCKOI'O

pPaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, DIEKTPOHHBIN OasaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEILHON peakuu. CocraBnenue YPaBHEHUU

OKHCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ C HCIIOJIBb30BAHUEM METOda

AIIEKTPOHHOTO OajaHca.

Teopust BAEKTPOAUTUYECKOW NUCCOLMAIUU. ODJNEKTPOJUTHI U HEIIEKTPOJHTHIL.
Katnonbl, aHnoHbl. MexaHu3m IUCCOLMAMU BEUIECTB C Pa3JIMYHBIMHU BHUJIAMU

xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuun wmoHHOTO OOMeHa. YCIOBUS TPOTEKAaHUsI pPEaKIuid HOHHOTO OOMEHa,
IOJIHBIE M COKpAILUCHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAHMM W COJEH B CBET€ NPEACTAaBICHUA OO0 3IEKTPOJIUTHYECKOU

nuccormannu. KauectBeHHbIe peakiu Ha MOHBL. [[OHSTHE O TUAPOIN3E COJIEH.

XUMHYECKHHN IKCIIEPUMEHT:



O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METaJUIOB U HeMeTauioB (rpadgura M ajiiMasza), CIOXKHBIX BEHIECTB (XJopuaa
HATpHsl), MCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW pEeaKIu OT
BO3JCHCTBUS  pa3iaMyYHbIX  (AKTOPOB, HCCICAOBAHUE  DJICKTPOMPOBOJAHOCTU
pacTBOpPOB BEHIECTB, IMIpoliecca JUCCOIMAIMU KHUCIIOT, IeJodyed u  cojei
(BO3MOXHO  MCHOJIb30BAHME  BHJIEO  MATEpUAJIOB), IMPOBEJIECHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKKM  IPOTEKaHUS  peakluii HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BblJEJIEHHWE ra3a, o0Opa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ HPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropeHue, peakiMu pas3liokKEHUs, COCIMHEHUs), PACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TIOMOILIBIO KAayeCTBEHHBIX pEaKUMid HAa HMOHBI, pEIICHHE

OKCIICPUMCHTAJIbHBIX 3a141.

Hemertamnel u ux COCIUHCHUA

O6mass  xapakTepucTtuka rajmoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3UYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TaJOr€HOB. XHMMHUYECKHME CBOMCTBA Ha IMpPUMEpPE  XJjopa
(B3auMoOJEICTBHE C METaulaMHu, HEMeTaJJlaMM, IejiouamMu). XJIOPOBOJOPOI.
CossiHass KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOJOPOJa HAa OpPraHu3M 4YeJIOBEKa. BakHeulre XJIOpUAbl U UX

Hax0XJICHUE B MPUPOJIE.

Oo6mast xapaktepuctuka siemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue U (U3HUYECKHE CBOWCTBA
IPOCTBIX BEILECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHBIE MOAU(DUKALIUYA KUCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOH, CTpOEHHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NMPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kmciota, (QuU3HUecKMe © XHMHYCECKHE CBoiMcTBa (oOmmpe Kak
MpeACTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). XUMHUYECKUE peaKiui,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJYy4YeHUs CEpPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOTHI. CoMM CEpHOM KHUCIIOThI, KAUECTBEHHASI PEAKIIUSA HA
cyabdar-uoH. HaxoxxneHue cepbl M €€ COCOUHEHUN B Mpupoje. XUMHYECKOEe
3arpsi3HEHHE OKPYKAIOIIEH Cpelpl COENMHEHHUSIMHU CEpbl (KUCIOTHBIE JIOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmrast xapakTepucTka 31eMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTEepHbIE CTENEHU OKUCICHMs. A30T, paclpocTpaHEHHE B MPUPOJE,
¢dusznueckue u xumMuyeckue cBoiictea. KpyroBopot a3zora B npupojae. AMMHAK, €T0

(I)I/IBI/I‘-ICCKI/IG N XUMHYCCKUC CBOﬁCTBa, IMOJIYUYCHHEC U IPUMCHCHHC. Comn AMMOHU,



X GU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KUCJIOTa, €¢ TMOJIydeHHe, (PU3UYEeCKHe W XUMHUYCCKHUEC
CBOWcTBa (00OmIME Kak TIPEACTaBUTENs Kiacca KHCIOT M crenuduyeckue).
Hcnonp3oBaHne HUTPATOB H COJIEM aMMOHHUS B KadeCTBE MHHEPATBHBIX
ynoOpeHuii. XuMU4ecKoe 3arpsi3HeHNE OKPYIKaIOIIEH Cpellbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO31ayxa, MouBbl M BomoeMoB). Docdop,
atoTporHbie Moaudukaruu Qocdopa, puznyeckne W XUMHUECKHE CBOWCTBA.
Oxcun dpocdopa (V) u pochopnas kuciora, puznueckre ¥ XMMUYECKHUE CBOMCTBA,
nonydenue. Mcmonp3oBanue GpochaToB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

Oo61as xapakrepuctuka 3nemMeHToB |V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTENIEHU  OKHUCJIEHUS. YTIIepOJ, aJUIOTPOIHbIE
MOAM(PUKALNH, PACHPOCTPAaHEHUE B IPUPOIE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA.
Ancopbuus. Kpyrosoport yriaepoaa B npupoje. OKcusl yriepoaa, ux Gpusnueckue u
XMMHYECKHE CBOMCTBA, A€ICTBUE HA )KUBbIE OPIraHU3MbI, IOJyYEHUE U IPUMEHEHHE.
DkoJioruyeckue npoodeMbl, CBs3aHHbIE ¢ OkcuaoM yriepoaa (1V), runoresa
100aIbHOTO MOTETUICHUSI KJIMMAaTa, MapHUKOBBINA 3D QeKT. YronbpHas KUCIOTa U €€
COJIM, UX (PU3NYECKHUE U XUMUYECKUE CBOMCTBA, OJIyUCHHUE u MIPUMEHEHUE.
KauecTBeHHas peakuuss ~ Ha  KapOoHaT-WOHBI. Mcnosb30BaHue KapOOHATOB

B 6I>ITy, MCIUIMHC, ITPOMBIINIJICHHOCTH U CCJIIbCKOM XO3SMCTBE.

[TepBoHayabHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, TWIEH, alleTUJIEH, 3TaHOJ, INIMIEPHH, YKCYCHAs KACIIOTA).
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOTYKTHI
uX nepepadboTku (OEH3MH), X pOJib B OBITY U MpoMbILLIeHHOCTU. [ToHsTHE O
OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpax, OesKax, yriaeBojgax — U X pojid B
KU3HU yenoBeka. MarepuaibHO€ — €IMHCTBO  OPraHMYECKHUX u

HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero pusndyeckrue 1 XMMHUYECKUE CBOMCTBA, IOJyYEHHUE U TPUMEHEHUE.
CoenuHeHus KpeMHuUs B ipupoze. Oomue mpeactaBieHust 00 okcuae kpemuus (1V)
U KpeMHHEBOU KucioTe. CUIIMKAThI, X UCHOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxkneiime ctpouTenbHble MaTepHAalIbl: KEpaMUKa, CTEKJIO, IEMEHT, OETOH,
XKene300€ToH. [IpoOnembl 6Ge30macHOTO UCITIOJIb30BAHUS CTPOUTETBHBIX

MaTCpHrajioB B HOBCGIIHGBHOﬁ JKHU3HU.

XUMHUYECKUM IKCIIEPUMEHT:

HN3Yy4YCHHUC 06p8,3HOB HCOPraHNM4CCKNX BCIUICCTB, CBOMCTB COJISTHOM KUCJIOTHI,
MMPOBCACHUC KAYCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOPUI-UOHBI U Ha6J'IIOI[eHI/Ie IIPHU3HAKOB UX

IMPOTCKAaHWs, OIIbITHI, OTPAKAOIINC (bHSH‘-I@CKI/IC U XMMHUYECKHE CBOMCTBA rajioreHoB



U X COeIMHEHUH (BO3MOXKHO HCIIOIb30BAaHUE BHIEOMATEPHUAIIOB), 03HAKOMJICHHE C
oOpasnamu XJI0pHUI0B (TaJlOreHUI0B), 03HAKOMIJIEHHE C 00pa3liaMu Cepbl U €€
COECMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB), HAOIIOICHUE
npolecca 00yIJIMBaHUs caxapa MoJl AeMCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM
KHCJIOTBI, U3YYEHUE XUMHUECKUX CBOKCTB Pa30aBI€HHON CEPHON KHUCIIOTHI,
IpOBEJICHIE KaueCTBEHHOM peaklny Ha cynb(ar- MOH U HAOJI0/IEHUE PU3HAKa €¢
NPOTEKaHUs, O3HAKOMJICHUE C (PU3NUECKIUMH CBOMCTBAMU a30Ta, (hocdopa 1 ux
COEIMHEHHH (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
docdopHbIX yA0OpeHuii, NoIyYeHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUEHUE
CBOMCTB aMMHUaKa, IPOBEICHUE KaU€CTBEHHBIX PEAKINI Ha HOH aMMOHMUS U (pocdaT-
WOH Y U3yYCHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICHCTBAE KOHIICHTPUPOBAHHOM
a30THOM KHCJIOTHI C MEABIO (BO3MOXHO MCIIOJB30BaHNE BUACOMATEPHUATIOB),
M3Yy4YEHHE MOJIeNIel KPUCTANIMUECKUX PEIICTOK anmasa, rpadura, Qysiepena,
O3HAKOMJIEHUE C MPOLIECCOM aICOPOIIMH PACTBOPCHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YyCTPOMCTBOM IIPOTUBOTAa3a, MOJyuYeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4EHUE CBOMCTB YITIEKUCIIOTO ra3a, IpOBEeICHNE KaUECTBEHHBIX peaklnuil Ha
KapOOHAT M CUJIMKAT-HOHBI U U3YYECHHE MTPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHITMKATHON MPOMBIIIICHHOCTH, PEIICHUE IKCIIEPUMEHTANBHBIX 33/1a4

o treMe «BakHenime HeMeTauIbl U UX COEITUHEHUSY .
MeTtamisl 1 UX COeTUHEHUS

OO01asi XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAUIOB Ha OCHOBAaHUU UX
nonoxkennss B llepuomnueckoil cucrteMe Xxumudeckux dnemeHtoB J[. U
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTaioB. MeTtammnyeckast CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEHICTKA.  DJIEKTPOXUMHYECKHU  Pf
HaMpsHKEeHUH MeTauioB. GU3nYecKre U XMMUYECKHe CBOMCTBA MeTauioB. O0miue
CrocoObl TMoy4deHus: MeTawioB. lloHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CcrocoObl 3alIUThl X OT Koppo3uu. CmiaBbl (CTajb, YYTyH, IIOPATIOMHHUM,

OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilemounble MeTamapl: MoJioKeHHE B llepuoanyueckor CHCTEME XHUMHUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HUE MX aTOMOB, HAaXOXKJICHUE B IIPUPOLE.
dusznyecKkue U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIbl U
TUJIPOKCUZIBI HATpusi W Kaus. [IpuMeHeHHe MIEeIOYHBIX METAuIOB W HX

COEJIMHEHUMH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KAIBLKM: TTOJI0XKeHUE B [lepuoanyeckon
cucreMe xumuueckux sneMmeHToB JI. M. MengeneeBa, CTpO€HHME HX aTOMOB,

HaXO0XXACHUC B IIPUPOAC. dusznueckue U XMMUYECKHUE CBOMCTBA MarHus u KaJIbII 1.



Baxneliume coeMHEHUs Kanblus (OKCUI, TUPOKCH, COJIH). JKECTKOCTh BOJIBI U
CriocoObl ¢ yCTpaHEHHS.

AmoMmuHMi: nonoxkeHue B lleproauyeckoil cucteMe XMMUYECKHX 3JIEMEHTOB /.
M. MengeneeBa, CTpOCHHME aTOMa, HaxOXAcHUE B mpupoae. Puznueckue Hu
XUMHYECKHE CBOMCTBA alOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCUIA

AJIIOMHWHMHSI.

XKenezo: monoxxkenne B Ileprogndeckoii cucreme Xxumuueckux snemeHToB 1. U.
MenneneeBa, CTpoeHHE aToMa, HaxoXieHue B mpupoae. Dusuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U conu xenesa (1) u xenesza
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

XUMHUYECKHUI IKCTIEPUMEHT:

O3HaKOMJICHHE C o0pasaMy METaJIJIOB U CIUIaBOB, UX (PM3UYCCKUMHU CBOHCTBAMH,
W3YyYEHHE PE3YJbTATOB KOPPO3UH METAUIOB  (BO3MOXXHO  HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJACHCTBUS OKCHAA KAJIbIUS U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIB30BAaHHE BHJICOMATEPHAIOB), HCCIICIOBAHUE CBOMCTB
KECTKOM  BOJBI, TMpolecca TOpPeHUsi Kejae3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIB30BaHUE BHEOMATEpUANIOB), MPHU3HAKOB TIPOTEKAaHUS KaYeCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJbIus, aJloMUHUS, uHKa, xene3a (1) u xenesa
(1), meau (I), HaOMrOACHWE W ONMMCAHWUE MPOIECCOB OKpAIIMBAHUS IIAMCHU
MOHAMH HATPHS, KIS U KaJablius (BO3MOYKHO HCIIOJIb30BAaHHUE BHUIEOMATEPHAIIOB),
ucciaenoBanne amM(@OTEPHBIX CBOWCTB THUIAPOKCHAA QIIOMUHUS W THIPOKCHIA
IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHeHIe MeTasIbl B UX

COCIUHCHU.

XuUMUS U OKpYXKarolas cpeaa

Bemectsa u wMarepuasiel B TIOBCEIHEBHOM JKU3HM 4EJOBEKa. bes3ormacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKHUX peakiuil B ObiTy. [lepBas momois npu

XUMHUUYCCKHX OXKOTr'aX B OTPAaBJICHUAX.

XUMUYECKOE 3arpsi3HEHUE OKpyKarolled cpenapl (mpenesibHas —JOMycTHMast
KOHIIeHTpalus BemiecTs, aaiee — [1JIK). Posib xumuu B penieHun SKOJOTHUECKUX
npooiem.

XUMHUYECKUI HKCIIEPUMEHT: H3y4YeHHE O00pa3loB MaTepuanoB (CTEKIO, CIUIABBI

METaJUIOB, MOJIUMEPHBIE MaTepUaIbl).

MC}KHpC,Z[MCTHBIC CBA3HU



Peanuzanuss MeXNpEeIMETHBIX CBs3€d NpU H3YyYEHHH XUMUUM B 9 Kiacce
OCYILIECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAYYHbIX
IIOHATUM, TaK U IOHATUH, ABJIAIOLIUXCA CUCTEMHBIMU Il OTAEIBHBIX IIPEIMETOB
€CTECCTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJu3, CUHTE3, KiacCU(UKAaIMs, MEePUOJUYHOCTh, HAOJIOIEHUE, SKCIEPUMEHT,
MOJICIUPOBAaHUE, U3MEPEHHE, MOJCNb, SBJICHUE, MAPHUKOBBIA 3 dexT,

TCXHOJIOT'HA, MaTCpUAJIbI.

dwusnka: maTepus, aToM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWI, H3OTOIIHI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIM 3aps, MIPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITHIECKAsT
pemieTKa, CIulaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3B¢3/1b1, COJHIIE.

buonorusi:  ¢orocunres, nbIxanue, Ouocdepa, sKocHcTEMA,
MUHEpAJIbHBIC YIA0OpEHUs], MHUKPOAJIEMEHTHI, MaKpOd3JEMEHTHI, IHUTATEIIbHBIC
BEIIICCTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, TMOJE3HBIE
HCKOIIaeMEbIe, TOTUTHBO, BOJHBIC pecypchl.



I[NIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWHU
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATDI

JIMYHOCTHBIE PE3yIbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOT'O 00ILIEro 0Opa3oBaHUs
JOCTUTAIOTCSL B X0Jl¢ OOyYeHUsl XMMUU B €IMHCTBE YYEOHON M BOCIUTATENIbHOM
NESATEIbBHOCTH B~ COOTBETCTBUM € TPAAULMOHHBIMU  POCCHUMCKHUMHU
COLIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPUHATHIMH B
o0miecTBe MpaBUIaMM M HOpPMamHM IIOBEJEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JInynoCTHBIE pe3yJIbTaThI OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJACTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTAMM U

PaCHIupCHUC OIIbITA ACATCIBbHOCTH Ha ec OCHOBC, B TOM YHCJIC B 4aCTH.:

1) maTprOTHYECKOTO BOCTIMTAHUS:

IICHHOCTHOTO OTHOIIEHUSA K OTCYCCTBCHHOMY KYJbTYPHOMY, HMCTOPHYECKOMY H
HAyYHOMY HACJICJIUIO, TOHMMAHUS 3HAYCHHS XUMHUYCCKOW HAyKH B IKH3HH
COBPEMEHHOT0 OOIIIeCTBa, CIOCOOHOCTH BJIAACTh JOCTOBEPHON HMH(pOpMaIUen o
NIEPEIOBBIX JTOCTHKEHUSAX W OTKPBITHSIX MHPOBOW W OTCYCCTBCHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpolicTBE MUpa W OOIIeCTBa; 2)

IrpaXaaHCKOI'O0 BOCIIMTAHUAA:

IIPEJICTABJICHNS O COLIMAJIbHBIX HOPMAX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHHUMN
B KOJIJIEKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM,
y4eOHOUCCIIEIOBATEILCKOW, TBOPYECKOM W JPYrUX BUIAX JICSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTU TIPU BBIMOJHEHUH
y4eOHBIX, TMO3HABATEIBHBIX 3aJ1a4, BBIMOJHEHUU XHUMHUYECKUX HKCICPHUMEHTOB,
CO3JaHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B MPOLIECCE ITON YueOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOC MOBEAECHUE M TMOCTYNKH CBOMX TOBapUUIIEH C MO3WUIIMU HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUM MOCTYNKOB; 3) IIEHHOCTH

HAay4YHOI'O IO3HAaHUA:

MHPOBO33PCHUYCCKHUEC TMPCACTABJICHHUA O BCIICCTBE U XUMHYECKOMN pCaKkuunu,
COOTBCTCTBYIOIMC COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKWM W COCTABJIAIOIIHC
OCHOBY IJIs1 IOHUMAHUS CYHIHOCTHU HaquOﬁ KapTHHbBI MHpPa, IMPCACTABICHUA 00

OCHOBHBIX 3dKOHOMCPHOCTAX Pa3BUTUA MPHUPOAbI, B3dMMOCBA3AX YCJIOBCKaA C



MPUPOJHOW CPEAOM, O POJIM XUMHHM B I[IO3HAHUU OTHX 3aKOHOMEPHOCTEW;
MIO3HABATEIIbHBIE MOTHBBI, HANpPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUI TIO
XUMHUHM, HEOOXOJMMBIE i1 OOBSICHEHUS HAOIIOAAEMBIX IPOILIECCOB U SIBICHHIM,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YWUTATEIhCKOH KYyJIbTYpHI, B TOM YHUCIEC
HAaBBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JOCTYMHBIMA TEXHUYCCKUMHU CpPEICTBAaMH HWH(OOPMAITMOHHBIX

TEXHOJIOTHH;

UHTEpeC K OOydYeHHI0O H TIO3HAHWIO, JIF0O003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHHMIO, TPOCKTHOH H  HCCIIEAOBATEIILCKOM
JESTEIIBHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHS OOYYCHHS B

JlaTbHEHIIEeM;

4) hopMupOBaHUSI KYJIBTYPBI 3I0POBbSI:

OCO3HAHHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3JI0pOBBIA 0Opa3 KHW3HM, OCO3HAHUE TMOCJIEICTBUNH U HENPUSITHE
BpEAHBIX NPHUBBIUEK (YMOTpeOJEHUs  aJIKOrojsi, HApKOTHUKOB, KypeHHs),
HEOOXOJMMOCTU COOJIIOJIEHUST MpaBui 0€30IaCHOCTH MpH  OOpalleHuu C
XMMHYECKMMHU BEIIECTBAMU B OBITY M peajdbHOM JKU3HU; 5) TpPYyIOBOTO

BOCIIUTAaHUA.

WHTEpPEC K TPAKTUICCKOMY H3YYCHHIO Mpodeccuid M Tpylda pasIudHOro poa,
YBOKCHHE K TPYIAy W pe3yJbTaTaM TPYIOBOH JAEATEILHOCTH, B TOM YHCIEC Ha
OCHOBE TPUMEHCHHUS TMPEAMETHBIX 3HAHWA 110 XHWMHH, OCO3HAHHBIM BBIOOD
WHIUBUTyaIbHON TPAeKTOPUHU TPOJAOJIKEHUS 00pa30BaHMS ¢ YUSTOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEITHON TPO()ECCHOHATLHON MeATEILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh QJalTHPOBAThCA B MPO(ECCHOHAIBHOM cpefe; 6) DKOJOTHYecKOro

BOCIIUTaHUA.

IKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJEe KaK MCTOYHUKY KH3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHWS, NOHUMAHUE IICHHOCTH 370POBOTO U
Oe3omacHOro o0Opa3a KHU3HU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICHXHUYECKOMY 3J0POBBIO, OCO3HAHHE IEHHOCTH COOIOJCHUS
npaBujI 0€30MMaCHOTO MOBEICHUS IPH pabOTEe C BEIIECTBAMH, a TAK)KE B CUTYAIIHSIX,
YTPOKAIOIIUX 30OPOBBIO U )KU3HH JTFOJICH;

CHIOCOOHOCTH TPUMEHATH 3HAHUS, NOJy4yaeMble NpPU H3YYCHUH XUMHHU, IS
pelLIeHUs 3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOAHON CPEeIOH, Il OBBIICHUS
YPOBHSI  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHHsA [JIOOAIBHOIO  Xapakrepa

9KOJOIN4C€CKHUX HpO6HeM u HYTeﬁ X pCHICHUSA IMOCPCACTBOM MCETOJIO0B XHMMMHH,



9KOJIOTHUYCCKOIo0 MbINUJICHUA, YMCHHA PYKOBOACTBOBATLCA UM B HOSHaBaTeHBHOﬁ,

KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEMETHBIE PE3VJIbTATDBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB  BBIACISAIOT  3HAUUMBIE TSt
dbopMUpOBaHHUS MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
IPUHILIUII, TUIIOTE3a, PaKT, CUCTeMa, IPOIECC, SKCIIEPUMEHT U IPYToe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeAMETaX M IMO3BOJISIOT Ha
OCHOBE 3HAaHUUM M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
HAy4YHOW KapTHHE MUPA, U YHUBEPCAJIbHbIE YueOHbIC JeHCTBUA (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIE), KOTOpbIe oOecreynBaoT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOMN
NEATEIbHOCTH.

[lo3HaBaTenbHbIC YHUBEPCATbHBIE yueOHbIE elicTBUS ba3oBbie
JIOTUYECKUE JCUCTBUSL:

YMEHHSI MCIOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIILICHHS NPU OCBOSCHUH 3HAHWMU:
pPacKphIBaTh CMBICI XUMUYECKUX MOHATUHN (BBIIEIATH UX XapaKTEpHbIE NPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C APYTMMH MOHSATUSAMHM), UCIIOJIb30BATh MOHATUS IS
OOBSCHEHUS OTAENIbHBIX (PAKTOB U SIBJIICHU, BHIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(UKALMU XMMHUYECKUX BEIIECTB M XMMHUYECKHUX pEaKlui, yCTaHaBIMBATh
INPUYUHHO-CJIEICTBEHHBIE  CBS3UM MEXIy OOBEKTaMHU M3YYEHHs, CTPOUTH
JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTUH), JETaTh

BBIBOJBI U 3aKJIIOUYCHUA,

YMEHHE TPUMEHSITh B TPOILECCE€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICTbHBIC MPECTaBICHUS —
XUMHUYECKUW 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmysia U ypaBHEHHE
XUMHUYECKON peakiuy — MPHU PEIIeHUU y4eOHO-MI03HABATENIbHBIX 3a7a4, C YUCTOM
ATUX MOJICTIbHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA M3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XMMUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3M U

IMPOTHUBOPCYHA B U3YUACMBIX IIPOLECCAaxX U SIBJIICHUAX.

bazoBnie HCCICA0OBATCIbCKHUC I[eﬁCTBI/IHI YMCHHUC HCIIOJIb30BATh ITOCTABJICHHBIC

BOIIPOCEI B KAaYCCTBC MHCTPYMCHTA IIO3HAHHA, a4 TAKXKC B KAa4UCCTBC OCHOBLI IJIA



(l)OpMI/IpOBaHI/IH TANOTE3bl IO IIPOBCPKE IPABUIIBHOCTH  BBICKA3bIBACMbIX

CYXJECHHUM;

npuoOpeTeHue OmbITa 10 IUIAHUPOBAHUIO, OpraHU3allid ¢ IPOBEACHUIO
YYEHHUECKUX S3KCIIEPUMEHTOB, YMEHHME HaOlIolaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATh €T0 pe3yNbTaT, (POPMYIUPOBATH 000OIICHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEICHHOTO OIMbITA, UCCIEIOBAHUS, COCTABIISATh OTUYCT
O MPOJIETTaHHOM padore.

PaGoTa ¢ uadopmarnueii:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBATh U  HUHTEPHPETHPOBATH HH(MOpPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOTYyIaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(HayyHO-TIOMyJIApHAs JUTEparypa XHUMHUYECKOTO COJEP’KaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OLICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE NPHUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl IMPU TMOUCKE H OTOOpE
UHPOpPMAllMd U COOTBETCTBYIOUIUX JIAHHBIX, HEOOXOIMMBIX JUJIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J1a4 OMPEAEICHHOTO TUIA, IPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHbIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeacTaBiIeHUsT HHGOPMALIUK U
WUIFOCTPUPOBATh pPEIIaeMble 33J1a4d  HECIOXHBIMM CXEMaMH, JuarpaMMaMmH,

npyrumu hopmMamu rpaduku 1 KX KOMOWHAIIUSAMY,

YMEHHME  HCHOJb30BaTh W  aAHAJIM3UPOBaTh B  Ipolecce Yy4yeOHOH U
UCCJIEI0BATENbCKONW JEATEIbHOCTH MH(POPMALUIO O BIHUSAHUM MPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO35KMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH IPUPOIAHON
CpEBbL.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEeHCTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ auanora v (Wik) AUCKYCCHUH) MO CYLIECTBY
oOcyx)maeMoi TeMbl, (QOPMYIUPOBATH CBOM TPEIJIOKEHUSI OTHOCHUTEIIHHO

BBINIOJTHCHUS NPEJI0KECHHON 3a/1a4H;

YMEHUS TPEJICTABIIATH MOJIYYCHHBIC PE3yJbTaThl MO3HABATEILHON JCSITEIBHOCTH B
YCTHBIX W MMCHMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAINIO PE3yJIbTATOB BBHITOJTHCHUS
XUMHUYECKOTO IKCIepuMeHTa (J1ad0paTopHOTO OIbITa, JIA0OPATOPHOU PabOTHI MO
UCCIIETOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);



yMEHUS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIILHOM WM HWCCIENOBATENbCKOW  JEATEIBHOCTH  TPU  PEUICHUH
BO3HUKAIOIINUX TPoOJeM Ha OCHOBE ydeTa OOIUX HMHTEPECOB M COTJIACOBAHMS
no3unuid (00Cy X aeHusI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIHS
COBMECTHBIX JICWCTBHUW, OIpEIeICHHEe KPUTEPUEB IO OIICHKE KavecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynstuBHbIe YyHUBEpCAIbHbIEC yUeOHbIE IEUCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENEesTh UEeNN JCSITeNIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesTeILHOCTD, BBIOMpaTh Hanbosee 23pGeKTUBHBIE CIOCOOBI PEIICHUsS YYEOHBIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSTENIbHO COCTaBIATh WJIH KOPPEKTUPOBATH
NPEMJIOKEHHBIA aJITOPUTM JIEUCTBUII MpPU BBIIOJHEHUH 33JaHUM C Y4ETOM
IOJIy4YEHHUSI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsIX,
OILICHWBAaTh COOTBETCTBHE MOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IIeNI, YMEHHE
UCIOJIb30BaTh U AHAJM3UPOBATHh KOHTEKCTHI, IPE/IaraéMble B yCIOBUU 3aJaHUM.

[TPEAMETHBIE PE3VJIbTATDBI

B coctaBe mpeamMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00S3aTEIHHOTO COIEPKAHUS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHOl pabouell TPOrpaMMoid, BBLICISIOT:
OCBOCHHBIC OOYYArONIMMUCS HAy4YHBIE 3HAHWSA, YMEHHS WM CIIOCOOBI JIEHCTBUM,
cnenuuyeckre s TpeIMEeTHONW oOmactu «XuMUs», BUIBI ACATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS, €ro HHTEPIpETaIllid, NPeoOpa3oBaHUI0 W

IMPUMCHCHHUIO B PA3JINYHBIX y‘IC6HBIX M HOBBIX CUTyallUsAX.

K xoniy oOyueHuss B 8 Kjacce MpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX IIOHSATHUH: aTOM, MOJIEKYJIa,
XUMUYECKAN  JJIEMEHT, IPOCTOE BELIECTBO, CIIO)KHOE BELIECTBO, CMECh
(omHOpOAHAs W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHasg W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOTrO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BbEM, OKCHJI, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHMs, XUMHYECKas
peaxiusi, KJacCU(PHUKAIUS PEaKIil: peakllui COeIUHEHUs, PEaKIMH Pa3NIoKEHus,
peakuuu 3aMelIeHUs, peakUMu OOMEHa, dK30- M JHIOTEPMUYECKHE PpEaKLMH,
TEIUIOBOM 3(PQEKT peakiuu, siIpo aroma, SJICKTPOHHBIA CIOW aToma, aTOMHas
opbutanb, paguyc aToMa, XHMHUYECKas CBfA3b, IMOJSIpHAs M HEHOJSpHAs



KOBaJICHTHAs CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBasi JOJIs

BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

HIUTFIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHITHHI U IIPUMCHSATH OTU

IMOHATHA IIPpU OIIMCAHNU BCUICCTB U UX HpGBp&HIGHHfI;

HCIIOJIB30BATh XUMHUYCCKYIO CHMBOJIUKY HJIsSI COCTABJICHUSA (I)OpMYJ'I BCHICCTB U

YPaBHEHUN XUMUYECKUX PEAKLUN;

ONnpcACIIAATb BAJICHTHOCTb 4aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUMHCHUAX, CTCIICHD
OKHCJICHUA J5JICMCHTOB B 6I/IHapHI>IX COCAMHCHUAX, IIPUHAMICKHOCTb BCIICCTB K
OHpCIIeJIéHHOMy KJIacCCy COGI[I/IHGHI/H?I I10 Q)OPMYHaM, BU XUMHYECKOM CBSI3U

(KOBaJ'IeHTHaSI n I/IOHHaSI) B HCOPTaHUYICCKUX COCANHCHHAX

packpeiBath  cMmbicn  [lepumonmueckoro  3axkona JI. M.  Mengeneesa:
JEMOHCTPUPOBaTh  INOHMMAaHUE  IEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJokeHUs B Ilepmoanueckoid cucreme, 3aKOHOB
COXPAaHEHHUS MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
YYEHHsI, 3aKOHa ABOTaipo;

OMMCBHIBATh M XapaKTepu3oBaTh TaOIuM4Hyr0 (opMy Ileproaudeckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jinuaTh MOHATUS «TJIaBHAs noarpynna (A-rpynmna)» u
«mobounas noarpynmna (b-rpynma)», manbie U OoyblIve MEPUOJBI, COOTHOCUTH
o003HaUYeHUs, KOTOphle wuMeroTca B Tabmuie «llepuogumdeckas cucrema
xuMu4eckux syiemeHtoB [[. M. MeHueneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XHMHUUYECKHX JJIEMEHTOB (COCTaB W 3apsj sapa, oOlee 4Yuciio
AIIEKTPOHOB U PacCHpeieICHUE X MO AJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh  XMMUYECKUE  DIIEMEHTbl, HEOpPraHMYEeCKUE  BELIECTBA,
XUMHUYECKHE PEAKIMH (110 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKI[MU BELIECTB, IO
TerIoBoMy 3G DexTy);

XapaKTepU30BaTh (OMUCHIBAThH) OOIHME XUMUIECKUE CBOMCTBA BEIECTB PA3IMYHBIX
KJIACCOB, TIOATBEpKAasi OMNUCAHUE MpPUMEpPAMHU MOJEKYJSPHBIX YpaBHEHUU

COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHHUI B pa3IMYHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JJOJIFO XMMHUYECKOI'0 3JIEMEHTA 10 (OpMyJie COETUHEHUS], MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLUY;



IMPUMCHATH OCHOBHBIC OIICpAllA MBICJIUTEIIbHOM ACATCIBHOCTH — aHAaJIN3 U CUHTEC3,
CpaBHCHHC, O606HICHI/I€, CHUCTCMAaTHU3alHIO, KJ'IaCCI/I(bI/IKaHI/IIO, BBIAIBJIICHUC
MMPUYINHHO-CJICACTBCHHBIX CBSI3EU — L U3YUCHUA CBOMCTB BCHICCTB H
XUMHUYCCKHUX pCaKHHﬁ, CCTCCTBCHHO-HAYYHbIC MCTOAbI ITO3HAHUA — Ha6J'IIOI[CHI/Ie,

U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

CIIEIOBaTh TPaBHJIAM IIOJIb30BAHMSI XHMHUYECKOH TMOCYIoi ¥ J1ab0paTOpHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIIaM OOpAIeHHsI C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIUSAMU 1O BBIMOJHEHHUIO J1a0OPAaTOPHBIX XUMHYECKHX OIBITOB IO
MOJyYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOMOpOAA U KHCIOPOIA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEAEICHHOM MacCOBOW JOJE€Hl PacTBOPEHHOIO
BEUIECTBa, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE HKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOILIBIO HHIMKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).

K koHiy o0y4yeHuss B 9 kjacce HpeIMETHbIE Pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUIM: XUMUUECKUM DJIEMEHT, aTOM,
MOJICKYJla, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKas
peakiusi, XkMUYECKast CBSI3b, TEIIOBOM 2P HEKT peakiuu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOp, DJICKTPOJMTHI, HEDJIEKTPOJIUTHI, JJICKTPOJUTHYCCKAS THUCCOIHAITHS,
peakiuu MOHHOTO OOMeHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTUMBbIe peaKInu, OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC peaKInu,
OKHUCJIUTENIb, BOCCTAaHOBUTEIbh, OKHUCJICHHE M BOCCTAaHOBJICHHME, aJUIOTPOIIHSI,
aM(pOTEepPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHAs, WOHHAs, MeETaJuITMYecKas),
KpUCTaJUTMUECKasl PEIIeTKa, KOPPO3HS METaUIOB, CIUIaBbl, CKOPOCTh XMMHUYCCKOM
peakuuu, npeaenpbHo gonycrumas konueHTpauus [I1K BemecTsa;

HIUIFIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHSATUM U INPUMCHATH OTHU

MOHSTHS IPU ONMMCAHUU BEIIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY MJIi COCTaBJICHUS (POPMYJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPEAEsATh BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHUX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEHKHOCTh BEIIECTB K OMPEACICHHOMY
KJIAcCy COEAWMHEHWH 1o (opMmynaM, BHUJ XUMHUYECKON CBs3U (KOBAJCHTHAs,
WOHHAsi, METaJUIMYecKas) B HEOPraHWYECKUX COCJUHEHUSX, 3aps]l HOHA IO



XUMHYECKOW (popmysie, XapakTep cCpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCIMHEHUM, TUIl KPUCTAIUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMmbicn llepuommueckoro 3akona JI. W. MeHngeneeBa wu
JIEMOHCTPHPOBATh €0 MOHMMAHHE: OMMCHIBATH M XapaKTePU30BaTh TAOIMUHYIO
dopmy Ileprogudeckoil cHCTEMBl XUMHUYECKHX AJIEMEHTOB: pa3iudaTh MOHSATHS
«raaBHas noArpynmna (A-rpymnmna)» u «mnodounas noAarpynmna (b-rpymnmna)y», manasie u
OONbIIIE  TIEPUOMBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMMEIOTCS B
MEPUOTNYCCKON TaOIUIE, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XAMHUYECKUX DSJIEMEHTOB (COCTaB W 3apsj sipa, OOIee YWCIO 3JIEKTPOHOB H
pacrpeieJieHue UX 10 JIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIlME 3aKOHOMEPHOCTHU
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCJIMHEHUI B MpejiesiaX MajbIX IMEPHUOIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHC OJICMCHTHI, HCOPIraHUYCCKHC BCIICCTBA,
XUMHUYICCKHUC PCAKIINU (HO YUCIIy U COCTAaBYy YHYAaCTBYIOIIKUX B PCAKIIMKU BCIICCTB, 110
TCILZIOBOMY 3(1)(1)CKTY, 110 U3MEHEHUIO CTCIICHEW OKHUCICHUS XUMUUYCCKUX

DIIEMEHTOB);

XapaKTCPU30BATH (OHI/ICBIBaTB) O6IHI/I€ )51 CHGIII/I(l)I/ILIeCKI/Ie XUMHYECKHE CBOMCTBA
IMPOCTBIX )51 CJIOKHBIX BCIICCTB, IMOATBCPIKaAaA OIMKNCAaHHuC IMpuM<CcpamMu

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XMMHUYCCKUX peaKuHﬁ;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKOW IUCCOLMALMM KHUCIIOT, IICIOYed U
COJICH, TIOJIHBIE ¥ COKPAIIICHHBIC YPaBHEHUS PEaKluii HOHHOTO 0OMEHa, ypaBHEHUS
peaKuuii, TOATBEPXKAAIOIMIMNX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY

BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

PaCKpbIBAaTh CYITHOCTDb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IIoCpcacCTBOM
COCTaBJICHUA 3JICKTPOHHOT'O Oajranca PTHX peammﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HX CTPOCHH,

BO3MOKHOCTHU IMPOTCKAHUA XUMHYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOrO 3JeMEHTa Mo (opMylie COCTUHEHHs, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOJUTH PACUEThl MO YPABHEHUIO XMMHYECKOMN
peakuuu;

coOMoaTh IMpaBHUia IOJBb30BAHUS XHWMHUYECKOH MOCyIoH H JabopaTOpHBIM
o0opyZ0BaHUEM, a TaKKe MpaBuia OOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLIMSMU TIO BBINOJHEHUIO JA0OpaTOPHBIX XUMHUYECKUX OIBITOB II0
MOJTyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);



NPOBOAUTh PEAKIUH, TMOJITBEPKAAOIIME KAYECTBEHHBI COCTaB pa3IMYHbIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUJ-, OpOMUI-, HOAM-, KapOOHAT-,
docdar-, cwmmkar-, cynbhar-, THIAPOKCUI-UOHBI, KATHOHHI aMMOHHS M HOHBI
M3YUYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIINE B BOJIHBIX PAacTBOpax HEOPTaHUYECKUX
BEIIIECTB;

MIPUMEHATH OCHOBHBIE OTIEPAIlMA MBICIUTEIBHON I€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIICHNE, CUCTEMATHU3AIIMIO, BBISIBJICHUE TTPUYUHHO- CJICACTBEHHBIX
CBSI3€M — JUISl N3YUYEHHUSI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METOJABl IIO3HAHUS — HaOJIOJCHUE, H3MEPEHHUE, MOJCIHPOBAHHE,

DKCIEPUMEHT (peanpHbIit 151 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

No

/o

HaumenoBanue pa3aciioB KomnyecTBo yacoB

Y TEM IPOrPAMMBI

Bcero

KonTposs-
HbIE pabOTHI

[IpakTu-
YeCKue
paboThI

OnexkTpoHHbIE (LIMPPOBHIE)
o0pa3oBaTebHbIE PECYPChI

Paznen 1. [leppoHayanbHbIe XUMUYECKUE TTOHITUSA

1.1

Xumuss —  BaxkHaif |5
00J1aCTh
€CTECTBO3HAHMS u
IIPaKTUYECKON

ACATCIBHOCTH YCIIOBCKA

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

1.2

BemectBa u xummnueckue |15
peaKIuu

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Paznen 2. BaxxHelmue npeacTaBUTENN HEOPTaHUUECKUX BEIIECTB

2.1

Boznyx. Kucnopon. 6

[Toustue 00 oxcumax

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

2.2|Bonopon.Ilonsarue 0|8 1 bubmoreka IIOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c

2.3|Boma. PacTBopsl. 5 1 1 bu6mmoreka IJOK
IousTre 06 OCHOBAHMSIX https://m.edsoo.ru/7f41837c

2.4|OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka IJOK
HCOPTaHUYCCKUX https://m.edsoo.ru/7f41837c
COECIMHEHUU

Wroro no pazneny 30



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

Paznen 3. Ilepuonuueckuii 3akoH u Ilepuoandeckasi cucteMa XUMUYECKUX 3JIEMEHTOB /.

. Menneneena.
BOCCTAHOBHUTEJIbHBIE PEAKIIUU

Crpoenue

aTOMOB.

XumMu4yeckas

CBA3b. OKHUCIIUTEILHO-

Ne |HanmenoBanue pasnenos|KosinuecTBo yacoB OnexTpoHHBIe (UHU(POBHIE)
n/n|¥ TeM mporpamMmbl oOpa3oBaTeNbHbIE PECypPChI
Bcero|Kontpons- | IIpaktu-
HbIe paboTHl |decKue
paboThI
3.1\ [lepuonuyeckuii  3aKkoH |/ bubmuoteka [JOK
u HepnoﬂuquKa;[ https://m.edsoo.ru/7f418370
CUCTeMa  XHUMHYECKUX
3JIEMEHTOB . n.
Menpeneena.
Ctpoenue atoma
3.2| Xummudeckas CBS3b. 8 1 bu6mmoreka IJOK
OKHCIIUTENBHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJILHBIE
peaKiuu
Htoro no pazaeny 15 bubmuoteka [JOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmotexa [[OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO|68 |4 5
YACOB I10 ITPOTPAMME
9 KJIIACC
Ne |HammenoBanue KosmmuecTBo yacos DNEKTPOHHbIE (mdpoBbIe)
/11| Pa3a€eNoB U TEM oOpa3oBaTenIbHbIE PECypPChI
MPOrpaMMBbl Bcero|KonTtpouns- | [IpakTu-
HBIC YeCKHUe
paboThI paboThI

Paznen 1. BemecTBo M XuMHu4YeCcKue peakiu



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

1.1

IloBTOpEHUE 51
yTIIyOJIeHUE
3HAHUM OCHOBHBIX
pa3nenoB kypca 8
KJlacca

bu6mmoreka IJOK

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

No |HanmenoBanue KonnuectBo vacos DIEKTPOHHBIE (uudpoBbIe)
n/m|Pa3aesoB U TeM oOpa3oBaTeIbHbIE PECypPChI
pOrpamMMsbl Bceero|Kontpons- |[IpakTu-
HbIE YECKUE
paboTHI paboThI
1.2|OcHOBHBIE 4 bubmoreka IIOK
3aKOHOMEPHOCTH https://m.edsoo0.ru/7f41a636

XUMHAYECKUX PEAKIUN

1.3|9nexTponutuyeckas |8 1 1 bubmuotexa [JOK
JAMCCOLUAIINS. https://m.edsoo.ru/7f41a636
XUMHUYECKUE
pEaKkiM B pacTBOpax

Hroro no pazneny 17

Pa3nen 2. Hemerauiel M UX coeAMHEHUSA

2.1

Oo6mas
XapaKTepUCTUKA
XUMHYECKHX
snieMeHTOB  VIIA-
TPYIIIIbIL.
I'anmorensl

4 1

bubmoreka IIOK

https://m.edso0.ru/7f41a636

2.2

OOmias
XapaKTEePUCTHKA
XAMHAYECKHUX
simemMeHToB  VIA-
rpynnsl. Cepa wu
€¢ COCIMHECHHUS

bu6mmoreka IJOK

https://m.edso00.ru/7f41a636



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

2.3|O6mas
XapaKTepUCTUKA
XUMHUYECKUX
snemMeHToB VA-
rpynnsl. A3or,
dbocdop u ux
COCAMHEHUS

bu6mmoreka IJOK

https://m.edso0.ru/7f41a636

Ne |Haumenosaunue
/11 Pa31€I0B U TeEM

KomnnuecTBo yacoB

DIIEKTPOHHBIE

(udpoBbIe)

oOpa3oBaTebHbIE PECYpPChI

[IpOrpaMMBbl Bcero|Kontpous- |I[IpakTu-
HBIC YECKHUe
paboTHI paboThI
2.4|{O6mas 8 1 2 bubmoreka IIOK
XapaKTECPUCTHKA https://m.edso0.ru/7f41a636
XUMHYECKUX
anemeHToB  IVA-
rpynnsl. Yriaepon
U KPEMHUH W UX
COCJTMHEHUS
Hroro no pazaeny 25
Paznen 3. Metajuibl ¥ UX COCIMHEHUS
3.1|{O6mue cBoiicTBa 4 bu6moreka IJOK
METaJJIOB https://m.edsoo.ru/7f41a636
3.2|Baxxneiimme MeTasinl 16 1 2 bubmoreka IIOK

U UX COCANHCHMUA

https://m.edsoo0.ru/7f41a636

Hroro no paszneny

20

Paznen 4. Xumus u okpy»xaroias cpeja

4.1|BemecTtBa "
MaTepuabl B
»KM3HHU 4Y€JI0BEKa

3

bubmoreka IIOK

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



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

Hroro no pazaeny

Pe3epBHOE Bpems 3 bubmuotexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO |68

YACOB I1O0

[TPOT'PAMME



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

I[TOYPOYHOE INTAHNPOBAHUE

8 KJIACC

Ne Tema ypoka KonmuectBo wacos DNEKTPOHHBIE  ITU(PPOBBIC O6opynoBanne Touku pocra

n/n Bcero |[Kontponsubie|[IpakTruueckue 06pa3soBaTENbHBIE PECYPCHI

paboTsI paboThI

1 |[[TIpenmer xumuu. Poinb 1 BBEIUTE BBEIUTE [[BubnuoTexa [JOK
XHUMHH B KH3HH YCIIOBEKA. 3HAYCHHE 3nauenue  |https://m.edsoo.ru/ff0d210c]]

Tena u BemecTna] |

2 |[[TTomstne o  wMeromax| 1 BBEJIUTE BBEJIUTE [[BubmmoTteka [IOK
MO3HAHUS B XUMUH] | 3HaYeHUE 3Hayenue |https://m.edsoo.ru/ff0d227¢e]]

3 |[[IIpakTuyeckas pabora Ne 1 BBEIUTE BBEIUTE [[bubmunoTexa [JOK JlaGopaTopnoe o0opynoBaHue
1 «lIpaBuna paboTBl B 3HAYCHHE 3nauenue |https://m.edsoo.ru/ff0d23dc]] |JTabopaTopHbIii ITaTHB, A€pKATEIN
7a00paTOpUr W TPUCMBI JUI. TIPOOUPOK, TPOOUPKHU, KOJIOBI,
oOpareHus c CUpTOBKa, mocyna u3 dapdopa,
1a00paTOPHBIM tabmuna  «I[Ipuembr  paboTel B
obopynoBanuem»|| XUMKaOHHETEeY, «CtpoeHue

TJIAMEHUY, TEMIIEPATYPHBIN TaTYHK

4 |[[Uuctpie BemiecTBa H 1 BBE/INTE BBEJINTE [[bubmuoteka [IOK [Tudposas nabopatopus RELEON c
CMECH. CriocoOBI 3HA4YCHHUE 3nageHue  |https://m.edsoo.ru/ff0d26ca]] |raTunkom 37eKTPONPOBOAHOCTH
pasneneHus cMecei| |

5 |[[ITpakTuyeckas padota No 1 BBEIIUTE BBEIIUTE [[BubmmoTtexa [IOK [Mudposas madopatopuss RELEON
2 «Pa3nenenue cmecei (Ha 3HA4YEeHUe 3Hagenue  |https://m.edsoo.ru/ff0d28c8]] | maTuukomM 3IEKTPOMPOBOIHOCTH.
puMepe OYUCTKU XWM.CTaKaHbl, IIIATENb, TBEPJbII
TIOBapEHHO COJTH)»]] NaCl

6 [[[ATombI 1 MOJIEKYITBI]] 1 BBEIUTE BBEIUTE [[BubmuoTexa [JOK

3HAYCHHE 3Hauenue |https://m.edsoo.ru/ff0d2a6c¢]]



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

7 |[[Xumuyeckue 37IEMEHTHI. 1 BBEIUTE BBEIUTE [[BubnuoTexa [JOK
3Haku (CUMBOJIBI) 3HAa4YEeHHE 3HayeHue  |https://m.edsoo.ru/ff0d2be8]]
XUMUYECKHUX AJIEMEHTOB] |
Ne Tema ypoka KonmuectBo wacos DNEKTPOHHBIE  IU(PPOBHIC O6opynosanne Touku pocra
n/n Bcero |[Konrtponbubie|[IpakTuueckue 06pasoBaTebHbIC PeCypChl
paboThI paboThI
8 |[[TIpocThic u cioxHBIC 1 BBEAUTE BBEIUTE [[BubmuoTexa [JOK
BEIIeCTBA] | 3HAa4YEHHE 3pauenne  |https://m.edsoo.ru/ff0d2a6c¢]]
9 [[[ATomHO-MONEKYIIpHOE 1 BBEIUTE BBEIUTE [[BubmuoTexa [JOK
yueH#ue] ] 3HAYCHUE 3Hayenue |https://m.edsoo.ru/ff0d2d50]]
10 |[[3akoH MOCTOSIHCTBA 1 BBEAUTE BBEIUTE [[BubmuoTexa [JOK
cocTaBa BCIIIECTB. 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/ff0d2eae]]
Xumudeckass  (opmya.
BanentHocThb aToOMOB
XUMHUYECKHUX HJIEMEHTOB] |
11 |[[OTHOCUTENbHAS aTOMHAas 1 BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK
macca. OTHOCHTEIbHAS 3HaYECHHE 3HageHue  |https://m.edsoo.ru/ff0d323c]]
MOJIEKYJIIpHas Macca]|
12 |[[MaccoBas JI0JIs 1 BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK
XUMHYECKOTO JIEMEHTa B 3HAYCHHE 3nauenue  |https://m.edsoo.ru/ff0d350c]]
COETMHEHUH ||
13 |[[KommuecTBO BemecTa. 1 BBEIUTE BBEIUTE [[PubmuoTexa [JOK
Moub. MonsipHas maccal] 3HAYCHUE 3pauenue  |https://m.edsoo.ru/ff0d5230]]
14 |[[Dusnueckue u 1 BBEJINTE BBEJINTE [[Bubmmoreka IJOK [Tpubop JUTSL JIEMOHCTPALIU
XUMHYCCKHE  SBJICHUS. 3HAaYCHHE 3Hauenue |https://m.edsoo.ru/ff0d37fa]] |3aBHCHMOCTH CKOPOCTH XUMHYECKUX

Xumudeckasi peaxius||

peakuuii OT pa3M4HbIX (PAKTOPOB.
Habop peaktuBoB, npobupku



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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15 |[[TIpu3Haku u ycluoBUA 1 BBEJIUTE BBE/INTE [[PubmuoTexa [JOK Hudposas naboparopust
INPOTEKAHHUS XUMHUYECKHX 3HAYCHUE snauenue |https://m.edsoo.ru/ff0d3al6]] [RELEON
peakuii]| Hudposoii gaTunk
TeMIIepaTypbl IaTHHOBBINA. [Ipubop
JUIsL  IGMOHCTPAllUd  3aBUCUMOCTHU
CKOPOCTH XUMUYECKUX PEAKIHil OT
No Tema ypoka KonuuecTtBo yacos DneKTpoHHblE  IU(POBBIE O6opynosanue Touku pocra
n/n Bcero |[KonTponbhbie | [IpakTnueckue 06pasoBaTeNbHbIE PECYPChI
paboThI paboThI
Pa3IMYHbIX ¢bakxTopoB Habop
pEeaKkTUBOB, MPOOUPKHU
16 |[[3akon coxpanenus | 1 BBEIUTE BBEIUTE [[bubmuoteka [IOK BECHI TEXHOXUMHUYECKUE
Macchl BEILECTB. 3HAYEHHE 3Hauenue | https://m.edsoo.ru/ff0d3b88]] |umu smexTponHble; cBeua;
XVMHYECKNE ypaBHEHUS || konba TtuiockogoHHas 250
MJI; JIOKKA [N COKUTaHUS
BEIIIECTB
17 |[[Bbraucnenus 1 BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK
KOJINYECTBA, MaccChl 3HAaYECHHE 3HageHue | https://m.edsoo.ru/ff0d5708]]
BEIIECTBA IO YPaBHCHUSM
XUMHYECKUX PeaKiui]]
18 |[[Knaccudukarus 1 BBEJIUTE BBEJIUTE [[BuGmmoTexa [IOK
XUMHAYECKHX peaKimii 3HAaYEHHE 3HayeHue | https://m.edsoo.ru/ff0d3f34]]
(coeauHeHus, pa3aoKeHus,
3aMenieHus, ooMeHa)| ]
19 |[[M. B. JlomoHOCOB — 1 BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK
YUCHBI-IHIIUKIIOTIETUCT. 3HAYCHUE 3Hagenue | https://m.edsoo.ru/ff0d40c4]]

Ob6o006menne "
cucTeMaTu3alus 3HaHHU | |



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d40c4

20 |[[KoHTponbHas pabora | 1 1 BBE/IUTE [[bubmmoTeka [TOK
Nel mo Teme «BemiectBa u 3HayeHue | https://m.edsoo.ru/ff0d4290]]
XUMUYECKHUE PEaKIIn»] |
21 |[[Bo3myx — cMech ra3os. 1 BBEIUTE BBEUTE [[BubmuoTeka [JOK
Cocras BO3JyXa. 3HAUEHHE 3Hauenue | https://m.edsoo.ru/ff0d448e]]
Kucnopox — »amemMeHT
npoctoe BeniecTBo. O30H] |
22 |[[Dusnyeckue u 1 BBE/IUTE BBEJIUTE [[bubmuoteka [IOK Hudposas nadoparopust RELEON,
Ne Tema ypoka KonnyectBo yacos DJNeKTpOHHbIE  IH(POBBIC O6opynoBanue Touku pocra
n/n Bcero|Kontposbabie | [Ipaktndeckue 06pasoBaTelbHbIE PECypChI
paboTsI paboThI
XMMHYECKHE CBOMCTBA 3HAYCHHE 3nauenue |https://m.edsoo.ru/ff0d4614]] \mabop peakTUBOB, IPOOHPKU
Kuciopoga  (peaxkuuu
OKHCJICHUsI, TOPECHHE).
[TonsTne 06 oxcupax|]
23 |[[CrocoOsr MOTyYEeHUs 1 BBE/IUTE BBE/IUTE [[BubmuoTexa [JOK [udposas maboparopus RELEON |,
KUCIIOPOia B TabopaTopuu 3HAYCHHE 3HAYCHHE https://m.edsoo0.ru/ff0d497a]] |mabop peakTuBOB, MPOOHPKHU
u IPOMBIIIIIICHHOCTH.
[Ipumenenne kucnoponal|
24 |[[TeruoBoit  3ddext 1 BBEJIUTE BBEJIUTE [[bubmamnoreka LIOK [Mudposas madopatopust RELEON ¢
XMUMHYECKOH PEaKIuH, 3HAYCHHE sgauenne | https://m.edsoo.ru/ff0d4790]] | narunkom Temmeparypst
MIOHSATHE 0
TEPMOXUMHYECKOM
YpaBHEHHUH, OK30- U
9H/I0TEPMHUYECKUX

peakuusx||



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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25 |[[TomuBo (HEedTH, yroms | 1 BBEJIUTE BBE/IUTE [[BubmuoTeka [JOK Hudposas nabopatopus RELEON c¢
U MeTaH). 3arps3HeHHe 3HAYCHHE snauenue | https://m.edsoo.ru/ff0d4c4a]] |maTumkoM MyTHOCTH
BO3/1yXa, CIIOCOOBI  €ro
NpeaoTBpaleHus ||
26 |[[ITpakTrueckast pabora Ne 1 BBE/IUTE 1 [[bubmmoTexa [TOK Hudposas naboparopus RELEON ¢
3 mo teme «[lonydyenue u 3HAYCHHE https://m.edsoo.ru/ff0d4ae2]] |aarunkom MyTHOCTH
cobupanue KHUCJIOPO/Ia,
M3Yy4YEHUE €ro CBOMCTBY|]
27 |[[Bomopon — sieMeHT u 1 BBE/IUTE BBE/IUTE [[bubmuoteka [IOK
IPOCTOE BEILECTBO. 3HAYEHHE 3Hauenue | https://m.edsoo.ru/ff0d4dd0]]
Haxoxnenue B ipupoae]]
28 |[[Duznueckue y BBEJIUTE BBEJIUTE [[bubmmoreka LIOK Hudposas nadoparopus RELEON ,
XUMHYECKHE CBOMCTBA . 3Ha4YeHUe 3Hayenue |https://m.edsoo.ru/ff0d4ddO]] |mabop peakTuBOB, IPOOHUPKH.
Ne Tema ypoka KonuyectBo yacos OJNeKTpOHHbIE  IM(POBLIE Ob6opynoBanue Touku pocra
n/m Bcero|KonTponsHsbie|[IpakTnueckue 00pasoBaTeNbHEIE PeCypCEI
paboThI paboThI
Bozopoaa. [Ipumenenue Hudposas madoparopuss RELEON
BOI0poa]| ¢ naruukom pH
29 |[[TToHsITHE O KHCIIOTaX H 1 BBEIUTE BBEIUTE [[BubmmoTeka [IOK
consix ]| 3HAYCHUE sHagenne | https://m.edsoo.ru/ff0d50d2]]
30 |[[CriocoObl momyueHus 1 BBEJIUTE BBEJIUTE [[bubmmnoreka [IOK Hudposas naboparopust
BOJIOpoJia B TabopaTopui]| 3Ha4YeHHe 3Ha4YeHHe https://m.edsoo.ru/ff0d4dd0]] |RELEON . [TpuGop asns nomydeHus
ra3os
31 |[[TIpakTuyeckas padora Ne 1 BBE/IUTE 1 [[bubmuoTeka [ITOK Hudposast maboparopust
4 no teme «IlonmyuyeHue u 3HAYCHHE https://m.edsoo.ru/ff0d4f42]] |RELEON . Ilpu6op ans nonydeHus

coOupanue BOJIOpO/A,
M3y4YEHHE €r0 CBOMCTBY ] ]

ra3oB
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32 [[[MonspHbIii 00BEM Ta30B. 1 BBE/IUTE BBE/IUTE [[BubmuoTexa [JOK
3akoH ABorapo]] 3HAYCHHE sgauenne | https://m.edsoo.ru/ff0d542¢]]

33 |[[Beruucnenuss  006bEMa, 1 BBE/IUTE BBE/IUTE [[bubmmoTexa [TOK
KOJINYECTBA BEIIECTBA ra3a 3HAa4YEeHHE 3Hauenue | https://m.edsoo.ru/ff0d55a0]]

0  €ro  H3BECTHOMY
KOJINYECTBY BEIECTBA HJIH
00beMy] ]

34 |[[Bbluucnenus  006BEMOB 1 BBE/IUTE BBE/IUTE [[bubmmoTeka [TOK
rasoB 10  YpPaBHEHHIO 3HAYCHHE 3Hauenue | https://m.edsoo.ru/ff0d5708]]
peaknuM  Ha  OCHOBE
3aKOHa
00BEMHBIX OTHOIICHUI
rason|]

35 |[[Dusuueckue u 1 BBE/IUTE BBE/IUTE [[bubmuoteka [IOK Hudposas nadopatopuss RELEON
XUMHYECKHE CBOMCTBA 3HAYEHHE smauenue | https://m.edsoo.ru/ff0d587a]] |na6op peaxTusos, mpobupKH.
BOJIbI ] ] Jatunx pH

36 |[[CocTaB ocCHOBaHUI. 1 BBEIUTE BBEUTE [[BubmuoTexa [JOK

Ne Tema ypoka KonngectBo yacoB OJNeKTpOHHbIE  LU(POBBIE Ob6opynoBanue Touku pocta

n/n Bcero|KonTponbabie |[IpakTuueckue 0bpasoBaTeNbHbIE PECypCbl

paboThI paboThI
[MousTHe 00 nHANKATOpaX]] 3HAYCHHE 3nauenune |https://m.edsoo.ru/ff0d59e2]]

37 |[[Boma xak pacTBOpHUTEIb. 1 BBEIUTE BBEIUTE [[BubmuoTeka [JOK udposas mabopatopus RELEON ,

Hacebimennnie u 3HAuCHHE snauenne | https://m.edsoo.ru/ff0d5b40]] |na6op peaxTusos, mpobupku.

HEHACBHIIIICHHBIE PACTBOPBI.
MaccoBast 101 BEIlIeCTBa B
pactBope] ]

JlaTumk TeMriepaTypbl



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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38 [[[ITIpakTuyeckas padora Ne| 1 BBE/IUTE 1 [[BubmuoTeka [JOK Hudposas nadopatopus RELEON
5 1o TEMe 3HAYCHHE https://m.edsoo.ru/ff0d5eba]] |, waGop peakTHBOB, MPOOUPKH.
«IIpuroroBieHnue Jartuuk pH, natyuk temreparypsl
pacTBOpOB C
ONPEeACIICHHON  MacCOBOM
noneun pacTBOPEHHOTO
BEILIECTBAY | |

39 |[[KonTponbHas pabora | 1 1 BBEJIUTE [[bubmmoTeka [IOK
Ne2 mo teme «Kuciopo. snauenne | https://m.edsoo.ru/ff0d6342]]

Bonopon. Bona»]]

40 [[[Oxcunpr: cocTas, 1 BBE/IUTE BBEJIUTE [[bubmuoteka [IOK
KaaccupuKanus, 3HAYEHHE 3Hauenue | https://m.edsoo.ru/ff0d664e]]

HOMEHKJIaTypa] |

41 ([[Tlonyuenue 51 1 BBE/IUTE BBEJIUTE [[bubmmoreka LIOK Habop peakTUBOB, IPOOUPKU
XUMHYECKHE  CBOMCTBA 3HAaYEHHE 3HayeHue | https://m.edsoo.ru/ff0d664e]]

KHUCTIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCUIOB] ]

42 |[[OcHoBaHus: cocTas, 1 BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK
KIaccu(puKanys, 3HauYeHue sgauenne | https://m.edsoo.ru/ff0d67ca]]

HOMEHKJIaTypa] |

43 [[[TTomyuenue u BBE/IUTE BBE/IUTE [[bubmuoTeka [IOK Hudposas nadboparopusi RELEON
XUMHYECKHE CBOMCTBA . 3HAaYECHHE 3Hauenue | https://m.edsoo.ru/ff0d67ca]]

Ne Tema ypoka KonnuecTBo yacos DNeKTpoHHbIE  LU(POBHIE O6opynoBanue Touku pocta

n/n Bcero|KonTponsHsie [IpakTuueckue 06pasoBaTebHbIE PeCypChl

paboThI paboThI
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OCHOBaHM | | Hudposoit pH. mratuB ¢
32)KUMOM; TISITh XUMHUYECKUX
CTaKaHOB (25 MI);
MIPOMBIBAJIKA
44 |[[KucnoTsl: cocTas, BBE/INTE BBEJIUTE [[BubmuoTexa [JOK
KJIaccudukanusi, 3HAYCHHE 3Ha4YCHHE https://m.edsoo.ru/ffOdfee2]]
HOMEHKJIaTypa]|
45 |[[ITomyuenune u BBE/INTE BBE/IUTE [[BubmuoTeka [JOK Ha0Op PEaKkTUBOB, MPOOUPKH
XMMHUYECKHE CBOMCTBa 3HAYCHUE 3nauenue | https://m.edsoo.ru/ffOdfee2]]
KHUCIOT]]
46 |[[Conu (cpennue): BBE/IUTE BBE/IUTE [[bubmuotexa [IOK Ha0Op peakTUBOB, IPOOUPKU
HOMEHKJIaTypa, Crioco0bl 3HAYCHHE 3Hauenue | https://m.edsoo.ru/00ad9474]]
MOJTyYCHHUSI, XUMUYCCKUE
CBOMCTBA] |
47 |[[TIpakTuyeckas pabora Ne BBE/IUTE 1 [[bubmmoTeka [IOK udposas madopartopus
6. Pemenue 3HaYCHHE https://m.edsoo.ru/00ad9b7c]] | RELEON
JKCIEPUMEHTANIBHBIX 3a]1a4 Hudposoit pH. mratuB c
mo Teme  «OCHOBHBIE 32KUMOM; TISITh XUMHUYECKUX
KJIaCChl ~ HEOPraHUYECKUX CTaKaHOB (25 MI);
COEIMHEHUI»| | MPOMBIBAJIKA
48 |[[Tenernueckass CBs3b BBEIUTE BBEIUTE [[BubmuoTeka [JOK
MEXKTY KJaccaMu 3HAaYEHUE 3Hayenue | https://m.edsoo.ru/00ad9a50]]
HEOPTaHHYECKUX
COCIMHEHHI] |
49 |[[O600meHne u BBEJIUTE BBEIIUTE [[bubmuoTeka [IOK
CHUCTEMAaTH3alMsl 3HAHHIH | | 3HAYCHHE 3HageHue | https://m.edsoo.ru/00ad9ch2]]
50 |[[KonTpomnbHas paboTta Ne3 1 BBEIUTE [[Bu6mmoTeka ITOK



https://m.edsoo.ru/ff0dfee2
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No Tema ypoxka KonnuectBo yacos DNeKTpOHHBbIE  IU(POBBIC O6opynoBanue Touku pocta
n/n Beero|KonTposbusie|[IpakTnueckue 06pasoBaTebHbIE PECyPChI
paboThI paboThI
mo Teme "OCHOBHBIC 3nauenue  |https://m.edsoo.ru/00ad9ela]]
KJIaCChl HEOPTraHMYECKUX
coeuHeHU" ||

51 |[[IlepBnbie MOTBITKH 1 BBEIUTE BBEIUTE [[bubmmoTexa [TOK
Kiaccuukanum 3HAaYEHHE 3Hauenue | https://m.edsoo.ru/00ad9ffa]]
XUMHYECKHX JJIEMEHTOB.

[TorsTne o  rpynmax
CXOJTHBIX 3JIEMEHTOR] ]

52 |[[ITeproanyecKkuii 3aKOH U 1 BBE/IUTE BBE/IUTE [[bubmuotexa [IOK
[lepuomuveckas cucrema 3HAaYCHHE snagenue | https://m.edsoo.ru/00ada52c]]
XUMHYECKHX  DJIEMEHTOB
.

W. Menneneenal]|

53 |[[[Tepuosl, TpymIibI, 1 BBE/IUTE BBE/IUTE [[bubmuorexa ITOK
MOJITPYIIIBI ] | 3HAYCHHE 3nauenue | https://m.edsoo.ru/00ada52c]]

54 |[[CTtpoeHnEe aTOMOB. 1 BBCIIUTE BBEIUTE [[BubmunoTeka [JOK
CocTaB aTOMHBIX SIJIED. 3HAYEHHE 3Hauenue | https://m.edsoo.ru/00ada342]]
N3otomnsl]]

55 |[[Ctpoenue »snekTpoHHBIX| 1 BBEJIUTE BBEJIUTE [[bubmmnoreka LIOK
obonouek aTOMOB 3HAYCHUE snagenne | https://m.edsoo.ru/00ada6bc]]

3JIEMEHTOB
[lepuoanueckoilt  CUCTEMBI
1. 1. Menneneenal]|
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56 |[[XapakTepucTrka 1 BBEJIUTE BBE/INTE [[BubmuoTeka [JOK
XMMHYECKOTO 3JIEMEHTA 110 3HAYCHHE 3nauenue | https://m.edsoo.ru/00ada824]]
€ro IMOJIOKEHHIO B
IIepuonnueckoi cucreme
1. . Menneneenal |
Ne Tema ypoka KosmmuectBo yacoB DneKkTpoHHbIE  HH(POBBIC O6opynosanne Touku pocra
n/n Bcero|Kontponbusie|[IpakTnueckue 06pa3oBaTeNbHbIC PeCypehl
paboThI paboThI
57 |[[3naueHue 1 BBEIUTE BBEAUTE [[BubmuoTexa [JOK
Iepuoauueckoro 3akoHa 3HAYEHHE 3nauenue |https://m.edsoo.ru/00ada96e]]
JUI Pa3BUTUSL HAYKH H
IIPaKTUKH. . .
MenzeneeB — y4€HbIH,
Mearor ¥ rpak1aHnuH| |
58 |[[DnekrpooTpunarensHocTs| 1 BBEJIUTE BBEJIUTE [[bubmnoreka LIOK
aTOMOB XMMHYECKUX 3Ha4YEeHHE 3nauenue |https://m.edsoo.ru/00adaab8]]
3JIEMEHTOB] |
59 |[[MonHast xuMHYecKast 1 BBEJIUTE BBEJIUTE [[bubmuoteka [IOK [Mudposas nadboparopust
CBs13b] ] 3HaYCHUE 3HaueHue |https://m.edsoo.ru/00adac34]] |RELEON

[Tudposoii JaT4YUK
TEMIepaTypbl  IUIATHHOBBIN;
JaTYUK TeMIIepaTypsbl

TepMOIIapHbIN
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60 |[[KoBanenTHas  mossipHas] 1 BBE/IUTE BBEJIUTE [[PubmuoTexa [JOK [udposas nabopaTopus
XHUMHYECKast CBA3b]] 3HAYCHHE snauenue | https://m.edsoo.ru/00adaab8]] [RELEON
[udposoit JATIHK
TEMIIepaTypbl  IUIATHHOBBIA;
JATYUK TeMIIepaTyphI
TEPMOIIAPHBIN
61 |[[KoBanentHass HemossspHas) 1 BBEIUTE BBEIUTE [[BubnuoTexa [JOK
XUMHUYECKast CBA3b]] 3Ha4YeHUE 3Hauenue | https://m.edsoo.ru/00adaab9]]
62 |[[Crenenb okuciIeHUsA]| 1 BBEIUTE BBEIUTE [[BubmmoTteka LIOK
3HAaYCHHE 3HayeHue | https://m.edsoo.ru/00adae28]]
63 |[[OkucmuTensHO- 1 BBEJIUTE BBEJIUTE [[bubmmoTeka [IOK
BOCCTaHOBUTEIIbHBIC 3HAa4YEHUE 3HayeHue |https://m.edsoo.ru/00adb076]]
peakiuu||
Ne Tema ypoka KosmdectBo yacoB DJEeKTpOHHbIE U POBBIC Oo6opynoBanue Touku pocta
n/n Bcero [Kontponbsusbie|[Ipaktuueckue 06pa3oBaTeNbHbIE PeCypChl
paboThI paboThI
64 |[[Oxucmutenu u 1 BBEIUTE BBEIUTE [[BubmuoTexa [JOK
BOCCTaHOBUTEIH ] 3HAaYECHHE 3HageHue  |https://m.edsoo.ru/00adb076]]
65 |[[KonTposnbHas pabota Ne4 | 1 1 BBEJIUTE [[bubmnoreka LIOK
no TeMe «CTpoeHue aroma. 3Hauenue |https://m.edsoo.ru/00adb486]]
XuMHUecKas CBA3bY| |
66 |[[Pe3epBHbIii YPOK. 1 BBEJIUTE BBEJIUTE [[bubmamnoreka LIOK
O060061meHne " 3HAYCHHE 3HageHue |https://m.edsoo.ru/00adb33c]]
CHUCTEMAaTH3alMsI 3HAaHUM | |
67 |[[Pe3epBHBIIt YPOK. 1 BBEIUTE BBEIUTE [[PubmuoTexa [JOK
O6o0meHue u 3HauYEHHUE 3Hauenue |https://m.edsoo.ru/00ad9cb2]]

CHUCTEeMaTH3aIlus 3HAHHH | |
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68 |[[Pe3epBHbIit YPOK. 1 BBE/INTE BBEJIUTE [[PubmunoTexa [JOK
O6006meHNe u 3HAYCHHE 3Hauenue |https://m.edsoo.ru/ff0d61c6]]
cHUCTeMaTU3alvs 3HaHW | |
OBIIEE KOJIMYECTBO, 68 4 4
YACOB I10 ITPOTPAMME
9 KJIACC
No Tema ypoka KonuvectBo wacos DIeKTPOHHBIE mudposeie;, O6opyaoBaHme «TOUKM
n/m Bcero|Konrponsabie|[Ipaktrnaeckue 0bpazoBaTeNbHbIE PeCypCEI pocta»
paboTHI paboThsI
1 |[[Tlepuoauueckuii 3akoH. Ilepuomnueckas 1 BBE/UTE seequre  |[[bubmmoreka [JOK
cucremMa XuMUYeckux saemento J[. U. 3HAYCHHC sHateHne | https://m.edsoo.ru/00adb59¢e]]
Menneneenal]|
2 |[[3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB 1 BBE/IUTE seequre  |[[bubmmoreka [JOK
XUMHAYECKHX 3JIEMEHTOB TMEPBBIX TPEX 3HAYCHHC sHaueHne | https://m.edsoo.ru/00adb6b6]]
nepuoioB]]
Ne Tema ypoka KonunyectBo yacos DNeKTPOHHbBIE mdposele| O6opyaoBaHme «TOUKM
n/m Bcero|Koutponsusie| [IpakTuueckue 0bpazoBaTeNbHBIE PeCypChI pocta»
paboTsI paboThI
3 |[[Knaccudukarrust u HOMeHKJarypa) 1 BBE/IUTE seequre  |[[bubnuoteka [IOK
HEOPTaHMYECKUX BEIIeCTB] ] 3Ha4ICHIC sHaueHne | https://m.edsoo.ru/00adb7e2]]
4 |[[Bugpl  XMMHYECKOW  CBS3M W TUmbl 1 BBCJIUTC seequre  |[[bubmmoreka [JOK
KPUCTAUTHYECKUX PEHICTOK] ] 3HAYCHUC sHaueHne | https://m.edsoo.ru/00adbac6]]
5 |[[KouTponbHas pabota Nel mo Teme 1 1 seeaure  |[[]]
«[ToBTOpEHue u yrinyOiaeHue 3HaHUH 3HAYCHHC
OCHOBHBIX Pa3JIeNioB Kypca 8 Kimaccan]]
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6 |[[Kmaccuduramuss XuMHYeCKHX peaknuid mo| 1 BBE/IUTE seequre  |[[bubmuoteka [IOK
pa3IMYHBIM MpH3HAKaM] | 3HA4CHUC sHaueHne | https://m.edsoo.ru/00adbch0]]
7 |[[TTonsiTHE O CKOPOCTH XHUMUYeCKoW peakiuu. | 1 BBEAUTE seeaure  |[[bubmmnorexa LHOK
[ToHATHE O TOMOTEHHBIX M T'ETEPOrCHHBIX 3Ha4CHNC sHaueHne | https://m.edsoo.ru/00adbe9a]]
peakuusx||
8 |[[TTousiTHE O XMMHYECKOM DPaBHOBECHH. 1 BBE/IUTE seequre  |[[bubmuoteka [IOK
®dakTopbl, BIMSIOIIAE HA CKOPOCTh 3Ha4CHNC 3HaueHne | https://m.edsoo.ru/00adc28c]]
XUMHUYECKOH peakiuu ¢ TOJOKEHUE
XHMHYECKOTO paBHOBECHS | |
9 |[[OkuCIUTETHLHO-BOCCTAHOBUTEILHBIC 1 BBEJUTE Beeaure  |[[bubnumoreka [JOK
peakiuu] ] 3Ha4YCHHE sHauenne | https://m.edsoo.ru/00adcade]]
10 |[[Teopust 2EKTPOTUTHYECKOM TUCCOIIUALIHH. 1 BBEIUTE Beeaure  |[[bubnumoreka [JOK Hudpoas
CuibHBIC U ClTa0bIe AIEKTPOJIUTHI] | 3HAUCHUC sHavenne  |https://m.edsoo.ru/00adcd68]] | maboparopus
RELEON
Hudposoii natumk
3JIEKTPOTPOBOHOCTH,
pacTBOPHI KUCIIOT,
CTaKaHbI
11 |[[MonHbIe ypaBHEHHS peaKIIHii]] 1 BBCJIUTC seequre  |[[bubmmoreka [JOK
3HAYCHHC sHaueHne | https://m.edsoo.ru/00add448]]
Ne Tema ypoka KomnuuectBo uacos ONeKTpOHHbIE mudposle| O60pynoBaHMe «TOUKM
n/m Bcero |[Kontponbhbie|[IpakTudeckue 0bpasoBaTeNbHLIE PECypPChl pocTa»
paboThI paboTs
12 |[[XuMudeckue CBOWCTBA KUCIOT U OCHOBAHUI 1 BBEIUTE seequre  |[[bubnuoteka [JOK Hudposas
B cBeTe IpeCTaBICHUN 00 SHa4CHUC 3HaueHUC | https://m.edsoo.ru/00add5d8]] |maboparopust

AIEKTPOJIUTUYECKON JUCCOLIMAIINH ||

RELEON c¢ matunkom
AIEKTPONPOBOTHOCTH
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13 |[[XuMuueckue CBO#CTBA COJell B CBETE 1 BBCJUTC seequre  |[[bubmuoteka [IOK [udposas
MPEJACTaBICHUNA 00 3JICKTPOJIUTHUCCKOM 3HAYCHHC sHaueHne | https://m.edsoo.ru/00add8b2]]|mabopatopus
JTycconuanuu| | RELEON c¢ matunkxom

AIIEKTPOTIPOBOTHOCTH

14 |[[TTonsiTue 0 TUApPOIU3E CONeH]] 1 BBEJIUTE seequre  |[[bubmuoreka LIOK Hudposas

3Ha4CHNC sHaueHne | https://m.edsoo.ru/00add9d4]]|mabopatopus
RELEON c matunkom
pH

15 |[[O606IenHe 1 ccTeMaTH3aus 3HaAHH I | 1 BBEIIUTE seeaure  |[[bubamnoreka [JOK

3Ha4CHHE sHauenne | https://m.edsoo.ru/00addd12]]

16 |[[TIpakTuueckas pabora Ne 1. «Pemenne| 1 BBE/IUTE 1 [[bubmunoreka [IOK Hudposas

OKCIEPUMEHTAIBHBIX 3a1a4»]] 3HAYCHHC https://m.edsoo.ru/00addbfa]] |1aboparopus
RELEON
Hudposoii gaTunk
AJIEKTPOIIPOBOTHOCTH

17 |[[KonTponbHas pabota Ne2 o Teme 1 1 seequre  |[[bubnuoteka [IOK
«DIIEKTPOIMTHYECKAS TUCCOIUALIHS. 3HaueHue | https://m.edsoo.ru/00addecO]]

XUMHUYECKHE PEeaKIK B pacTBOpax»]|

18 |[[O6r1as xapakTeprUCTHKA raJOreHOB. 1 BBCIUTE seequre  |[[bubnuoteka [IOK Hudposas
XUMHYECKUe CBOWCTBA Ha IpuMepe xJiopa]] 3HAYCHHC snasenne  |https://m.edsoo.ru/00addfe2]] |maboparopus

RELEON  Amnmapar
TUTST MIPOBEICHUS
XUMHYECKHUX PEeaKIIHid
(ATIXP)
Ne Tema ypoka KonuyectBo yacos ONEeKTPOHHbIE ¢ possie| O6opyaoBaHme «TOUYKM
n/m Bcero|Kontponbusie| [IpakTHueckue 06pazoBaTeNbHBIC PECypCHI pocTa»

paboThI

paboThI
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19 |[[XmopoBomopoa. CoJstHast KHCIIOTa, BBE/IUTE Beeaure  |[[bubnunorexa [JOK [udposas
XMUMHAYECKHE CBOMCTBA, IOJyYCHHE, 3HAYCHHC sHaueHne | https://m.edsoo.ru/00ade104]] |maboparopust
npuMeHeHue] | RELEON  Anmapar

TSt NIPOBEICHUS
XAMHYECKUX PEaKIUi
(AIIXP)

20 |[[TIpakTHueckas pabora Ne 2 mo Teme BBEAUTE 1 [[bubauoreka [IOK Hudposas
«[TomyueHue COMTHON KUCIIOTHI, U3yUCHHE €€ 3HAYCHHC https://m.edsoo.ru/00ade348]] [nabopatopus
CBOUCTBY]] RELEON c gatunkom

pH, HabGop xwum.
Peaktupos,
IpOOUPKHU

21 |[[BerumcaeHuUs 10 YPABHEHUSAM XUMHUCCKHX BBEIUTE Beeaure  |[[bubnumoreka [JOK
peaKiMii, eCid OJUH M3 pearcHTOB JaH B 3HAYCHHC sHauenne | https://m.edsoo.ru/00ade488]]
n30bITKE] |

22 |[[Obm1as xapakTepucTuka 31eMeHToB VIA- BBEIMTE Beeaure  |[[bubnumoreka [JOK
rpyIb| | 3Ha4YCHHE sHauenne  |https://m.edsoo.ru/00ade64a]]

23 |[[AnnoTporHble  MOAM(UKAIMHE  CEPBHI. BBEUTE seequre  |[[bubnuoteka [IOK Hudposas
Haxoxxnaenune cepsl ¥ e¢ COCIMHEHUN B 3HAYCHHC sHaueHne | https://m.edsoo.ru/00ade64a]] [mabopatopus
npupoae. XuMHUYECKHE CBONCTBA Cephl] | RELEON c patunkom

TEMIIEPATYPHI,
nabopaTopHoe
obopynoBaHue, cepa

24 |[[CepoBomopon, cTpoeHHe, (UUUECKHE U BBE/UTC seequre  |[[Bubmuoreka [JOK Ludposas
XMUMHUYECKHE CBOWCTBA] | 3HAYCHHC sHaueHne | https://m.edsoo.ru/00ade802]] [nabopatopus

RELEON. Anmapar
TSt MIPOBEICHUS

XUMUYECKHUX PeaKInn
(AIIXP)
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Ne Tema ypoka KonuuectBo uacos DNeKTpOHHbIE nudpossie| O6opyaoBaHMe «TOUKM
n/m Bceero|Kourponbhsie|[TpakTuueckue 00pasoBaTeNLHLIE PECYPCHL pocTa»
paboTs paboTh
25 |[[Okcumsr cepol. CepHast kuciaoTa, ¢pusndyeckue| 1 BBCIIUTE Beeaure  |[[bubnmoreka [JOK [udposas
1 XUMHUYECKHE CBOMCTBA, IPUMCHEHHE] | 3Ha4CHHE sHaueHne | https://m.edsoo.ru/00adea28]] |mabopatopus
RELEON c
natyrkom pH. Habop
XHM.PEaKTHBOB,
pOOUPKH
26 |[[XuMudeckue peakuuu, jiexamme B ocHoBe | 1 BBEJIUTE seequre  |[[bubauoreka [JOK
MPOMBIIIUICHHOTO CIIOC00a MOJTy4eHHSs CEPHOM 3HAYCHHC 3HaYCHUC | https://m.edsoo.ru/00adec8a]]
KHCJIOTBI. XUMHUECKOE 3arpsi3sHEHUE
OKpY>KaloIen cpebl COSAMHEHUSIMU CEPHI| |
27 |[[Beluvicienre  MaccoBOi  gonu  Beixoma) 1 BBE/IUTE seequre  |[[Bubmmoreka IIOK
HPOJYKTA PeaKIuH | ] 3HAYCHHE 3HaueHue | https://m.edsoo.ru/00adec8a]]
28 |[[OOmass xapakTepuCTHKa 3J1eMEHTOB VA- 1 BBE/IUTE seenute  |[[Bubmmoreka [JOK
rpynnel. A30T, paclpoCTpaHEHUE B IIPUPOE, 3HA4CHHE sHadeHne  |https://m.edsoo.ru/00adeeab]]
(bu3HYecKre U XUMHUYECKUE CBOMCTRA] |
29 |[[AMmuak, ero ¢usuueckrne W xumuueckuel 1 BBEINTE Beeaure  |[[bubnmoreka [JOK Hudposas
CBOICTBA, MOJy4eHUE U IPUMEHEHHE] | 3HAUCHHE sHadeHne  |https://m.edsoo.ru/00adf004]] |maboparopus
RELEON ,Anmapar
TUTSt MPOBECHUS

XUMUYECKHUX PeaKIni
(AIIXP)
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30 |[[TTpakTrueckas padora Ne 3 mo Teme 1 BBE/IUTE 1 [[bubauoreka [IOK Hudposas
«[TonmyueHre aMMuaka, U3ydeHHE €ro 3HaYCHHC https://m.edsoo.ru/00adf180]] |maGopaTopus
CBOWCTBY]] RELEON .Anmapar

TUIS MIPOBEICHUS
XAMHYECKHUX PEaKIUi
(AIIXP)

31 |[[A3oTHast KuciOTa, €€ PU3HUECKUE U 1 BBE/UTE Beeaure  |[[bubmmoreka [IOK Hudposas

Ne Tema ypoka KonuuectBo yacos DneKTpOHHbBIE nudposbie, O6opyaosaHme «TOUYKM

n/m Bcero |Kontponsnsie | [IpakTnueckue 00pa3oBaTeNIbHbIE PECYPCHI pocTa»

paboTHI paboThI
XMMHUYECKHE CBOMCTBA]] 3HAUCHHUE suagenne  |https://m.edso0.ru/00adf306]] |ma6oparopus
RELEON C
natynkoM pH. Habop
XMM.pEaKTHUBOB,
npoOUPKHU

32 |[[Micionb30BaHUE HUTPATOB U cosieit ammonust | 1 BBE/IUTE seequre  |[[bubnuoreka [{OK [udpoas
B KauecTBE MHHEPAIBHBIX  YIOOPEHHIA. 3HAYCHHC sHadeHue  |https://m.edsoo.ru/00adf518]] [maboparopust
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH RELEON .Jdarunk
Cpelibl COeIMHEHHUSIMU a30Ta] | HHUTPAT-MOHOB

33 |[[Docdop. Oxcun pocdopa (V) u pochopuas | 1 BBE/UTE seequre  |[[Bubnuorexa [JOK » Ludposas
KUCIOTa,  (u3Mueckue U XUMHYECKHE SHa4CHUC 3HaueHue  |https://m.edsoo.ru/00adf68a]] [maboparopust
CBOMCTBA, OJIy4eHHE] | RELEON c marunkom

pH. HaGop
X1M.pEaKTHUBOB,
pOOUPKHU

34 |[[Ucmomb3oBanne ¢GochaTtoB B KadyecTBe 1 BBE/IUTE seequre  |[[Bubmmoreka [IOK

3HAYCHUC 3HAYCHUC

MUHEPAJBHBIX YIOOpeHMid. 3arpsi3HeHue
MIPUPOTIHOM cpenbl pocdaTamu]]

https://m.edsoo.ru/00adfc20]]
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35 |[[Yrepon, pacnpocrpanenue B mpupoae,| 1 BBE/UTE Beeaure  |[[bubnumoreka [IOK [udposas

busnUecKre 1 XUMHUYECKHE CBOMCTBA]] 3Ha4CHNC sHaveHne | https://m.edsoo.ru/00adfd9c]] |naboparopus
RELEON C
natyukoM pH. HaGop
XHM.PEaKTHBOB,
npoOUpKU

36 |[[Okcumsl  yrimepoma, ux ¢usndeckue wul 1 BBE/IUTE seequre  |[[bubnuoreka [JOK Hudposas
XMMHUYECKHE CBOMCTBA. DKOJIOTHUECKHUE 3HAYCHHC suavenne | https://m.edsoo.ru/00adfebe]] |1aboparopus
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIEpoa RELEON IIpubop
(IM1] JUTS TIOJTyYCHHUS Ta30B

Ne Tema ypoka KonunyectBo yacos DNEeKTPOHHbBIE nudpossie| O6opyaoBaHMe «TOUKM

n/m Bcero|Koutponsusie| [IpakTuueckue 0bpazoBaTeNbHbIE PeCypCEI pocta»

paGoThI paboThsI
37 |[[YrosbHas KACIOTA U €€ COJH] | 1 BBEUTE seeaute  |[[Bubmmoteka [JOK
3HAYCHHC sHaueHne | https://m.edsoo.ru/00ae006¢]]

38 |[[TIpakTrueckas padoTta Ne 4 o Teme 1 BBE/IUTE 1 [[bubmumoreka [IOK Hudposas
"[Monyyenue yriaekucioro raza. KadectBeHHast 3HauCHNE https://m.edso0.ru/00ae027¢]] |nabopatopus
peakuus Ha KapOoHaT-uoH"]] RELEON ¢ naruukom

[Tpubop st
MOJIyYEeHHUS Ta30B

39 |[[TIepBoHaUaIbHBIC MOHATHS 00 OpraHuyeckmx| 1 BBCJIUTC seequre  |[[bubmmoreka [JOK
BEIIECTBAX KaK O COCIUHCHUSX yriepo/al] 3Ha4CHHC 3HaueHne | https://m.edsoo.ru/00ae054¢]]

40 [[[KpeMHuii 1 ero coeauHeHHs || 1 BBEJIUTE seequre  |[[Bubnmoreka [IOK

3HAYCHUC 3HAUYCHUC

https://m.edsoo.ru/00ae080a]]
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41 ([[TIpaktuueckass pabora Ne 5. Pemennel 1 BBCJUTC 1 [[bubmmoTexa [TOK Hudposas
AKCIEPUMEHTAJIBHBIX 337124 110 TeMe 3HAICHHUC https://m.edsoo.ru/00ae0bf2]] |maboparopus
«Baxueime HeMeTauIbl U UX COSAMHEHUS» ] | RELEON ¢

natyukom pH u
3JIEKTPOIPOBOTHOCTH

42 |[[KouTponbHas padora Ne3 mo teme 1 1 seenure  |[[Bubnmoreka [JOK
«BaxkHeiine HeMeTauIbl U UX COCMHEHUS ] | sHadeHne  |https://m.edso0.ru/00ae0el8]]

43 |[[O0miast ~ XapakTepUCTHKA  XUMHUYCCKHX 1 BBE/IUTE seeaure  |[[bubamroreka [JOK
JJIEMEHTOB — METaUIoB. Meramnueckas 3HAYCHHC sHauenne | https://m.edsoo.ru/00ael03e]]

CBSI3b M METAJUIMYECKass KPUCTAJUTHYECKAst
pemeTka. @u3n4ecKre CBOMCTBA METAJLIOB] |

44 |[[XuMuyeckHe  CBOWCTBA  METAJUIOB. 1 BBE/IUTE seeaure  |[[bubamnoreka [JOK
DNEKTPOXUMHUECKUI PsIIl HANPSDKECHUHA 3HavuCHHE 3HaueHne | https://m.edsoo.ru/00ael156]]

METAJLJIOB] |

45 |[[O61re crocoObl MOTyUEHHS METAIIOB. 1 BBE/IUTE seeaure  |[[bubamnoreka [JOK
CruiaBel. Beruucnenus mo ypaBHEHHUSAM 3HAUCHHC sHadeHne  |https://m.edsoo.ru/00ael1156]]

Ne Tema ypoka KonngectBo gacos DIIEeKTPOHHBIE mudpossie| O6opynoBaHMe «TOUKM

n/m Bcero|KonTponsHeie|[IpakTideckne 00pasoBaTesbHbIC PECYPCh pocTa»

paboTsI paboTsI
XUMAYECKHX  pEaKIuid, eClid OJWH W3
pEareHToB COAEPKUT MPUMECH] |
46 |[[TToHsATHE O KOPPO3UH METALIORB] ] 1 BBCIUTC seequre | [[bubmmoteka [IOK
3HAYCHHC 3HaueHne  |https://m.edsoo.ru/00ael278]]
47 |[[11lemouHble METAILIBI] ] 1 BBE/IUTE seequre | [[bubmuoteka [JOK Hudposas
3HAYCHNC sHaueHne  |https://m.edsoo.ru/00ael4b2]]| nadboparopus
RELEON c
JaTYUKOM pH,

XHUM.pCAKTUBHI,
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npoOUpPKHU

48 |[[Okcuabl 1 THAPOKCHIBI HATPUS M KaJns || 1 BBEJIUTE seequre | [[bubmmoteka [JOK
3HA4CHUC 3HaueHne  |https://m.edsoo.ru/00ael4b2]]
49 |[[1erouHO3eMETBHBIE METAJLIBI — KAIBIHIA 1 1 BBE/IUTE Beeaure | [[bubnuotexa [JOK
MarHui|| 3HA4CHHC 3HaucHne  |https://m.edsoo.ru/00ael5e8]]
50 |[[Baxkneiiiue coeTuHEHHS KaabIus]] 1 BBE/IUTE seenure | [[bubauoreka IIOK
3HAYCHHC sHaueHne  |https://m.edsoo.ru/00ael5e8]]
51 |[[O606uIeH e 1 crcTeMaTH3aIMs 3HAHUH | | 1 BBEIIUTE seerre | [[]]
3HA4YCHUC 3HA4YCHHC
52 |[[PKécTKOCTh BOMBI U CIIOCOOBI €€ 1 BBCJUTC seequre | [[bubmmoreka [JOK
ycTpaHeHus| ] 3HA4CHHC 3HaucHne  |https://m.edsoo.ru/00ael1886]]
53 |[[TIpakTrueckas pabota Ne 6 mo Teme 1 BBC/IUTC 1 [[bubmmoreka [JOK [udposas
"KécTkocTh BO/IBI M METOIBI €¢ yeTpaneHus " || 3HAUCHHE https://m.edsoo.ru/00aelae8]] |mabopatopus
RELEON c natunkom
AIIEKTPOTIPOBOTHOCTH,
nabopatoppHoe
o0opynoBaHue
34 |[[AnmtomunuMA] ] 1 BBEIUTE seequre | [[bubmuoteka [JOK
3HaYCHHC sHa1eHHe | https://m.edso0.ru/00aelc64]]
Ne Tema ypoka KonuuectBo uacos ONeKTpOHHbIE mudposle| O60pynoBaHMe « TOUKM
n/m Bcero|Kontponbusie| [IpakTHueckue 06pasoBaTelbHbIe pecypehl pocTa»
paboTsI paboThI
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35 |[[AMdoTepHBIe CBONCTBA OKCHIA U BBCJUTC seequre  |[[bubmuoteka [IOK Judposas
ruapokcuaal] 3HAYCHHC sHaueHne | https://m.edsoo.ru/00aelc64]] |mabopatopus
RELEON c
JaTYUKOM pH,
XUM.pEaKTUBHI,
obopynoBanue
56 |[[XKene3o]] BBEIUTE seeaure  |[[bubamoreka I[JOK
3HA4CHUC 3HaueHne | https://m.edsoo.ru/00aeld86]]
S7 |[[Okcumpl, ruapokcuasl u coau xenesa (1) u BBCJUTC seequre  |[[bubmmoreka [JOK
xenesa (111)]] 3HA4CHHC sHaueHne | https://m.edsoo.ru/00ae35e6]]
58 |[[O006uIeHHe n crcTeMaTH3alMs 3HAHUH | | BBEIIUTE sezure  ([[]]
3HA4YCHUC 3HA4YCHHC
59 |[[[IpakTrueckas pabora Ne 7. Pemenue BBEAUTE 1 [[bubauoreka [IOK OOpasipl  BEIIecTB
OKCIICPUMEHTANBHBIX 334 [0  TeMe 3HAYCHHC https://m.edsoo.ru/00ae3de8]] meraiioB, Marsur,
«BaxuHelnme MeTaJIbl U UX COSTMHEHUS»| | CMeCh  Keye3a ¢
cepoil, CrTakaH ¢
BOJIOM, CIHMPTOBKA,
IITaTHUB c
IpoOupKamH,
poOUpKOepKaATETh
60 |[[BbrumciaeHus Mo ypaBHEHUSAM XUMHUCSCKHX BBCIIMTE BBCAUTE [[BubmunoTexa [JOK
peaKIvii, eclii OJWUH W3 pPEarcHTOB JaH B 3Ha4YeHUC 3HaueHne | https://m.edsoo.ru/00ael750]]
M30BITKE WM COJEPKUT  MPHUMECH.
Breruncnenuss MaccoBoil oMM BBIXOJIA
IIPOJYKTa peaKLuu] ]
61 |[[O606IeHNE M CHCTEMATH3AIMS 3HAHU] | BBEJIUTE seeaure  ([[]]
3HA4YCHUC 3HA4YCHUC
62 |[[KonTponpHas paboTa Ned mo Teme 1 seequre  |[[]]
3HA4YCHUC

«BaxHemme MeTaIbl M UX COSTMHEHUS] |
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Ne Tema ypoka KommgectBo yacos DIIEKTPOHHBIE uudpossie| O6opyaoBaHue «TOUKK
n/m Bcero |[KonTponshsie | [IpakTHyecKie 0bpazoBaTeNbHBIC PeCypCEI pocta»
paGoThI paboThI
63 |[[BemectBa M MaTepuaibl B IMOBCEIHCBHOH| 1 BBE/IUTE seeaure  |[[Bubamoreka [JOK
KM3HH 4YesloBeKa] | 3HAYCHHC sHaueHne | https://m.edsoo.ru/00ae3f50]]
64 |[[XuMuueckoe 3arps3HEHHUE OKPYIKarOIei 1 BBE/IUTE seeaure  |[[bubamoreka I[JOK Hudposas
cpensi]] 3HauCHHE snadenue  |https://m.edsoo.ru/00ae4270]] |maboparopus
RELEON c matunkom
ONTHUYECKOMN
IUTOTHOCTH
65 |[[Posib XMMHH B PEIIEHUH SKOJIOTHIECKHX 1 BBE/IUTE seeaure  |[[Bubamoreka IJOK
pobiem]| 3HAYCHHC sHauenne | https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHBIi YPOK. O06o0meHne 1 BBE/IUTE seeaure  |[[bubamnoreka I[JOK
cHCTeMaTH3alys 3HAHHUH] ] 3HAYCHHC sHauenne | https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHBIi YPOK. O06o0meHne 1 BBE/IUTE seeaure  |[[Bbubnmoteka [JOK
CHCTEMaTH3aINs 3HAHUH | | 3HAYCHHC 3HaueHue | https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHBIi YPOK. O06o0meHne 1 BBE/IUTE seeaure  |[[Bbubnmoreka [JOK
cHCTEMaTH3alns 3HAHHH | 3HAYCHHC sHaueHne | https://m.edsoo.ru/00ad9ch?2]]
OBHIEE KOJIMYECTBO YACOB I1O 68 4 7

I[TPOTPAMME
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