MYHUIINITAJIBHOE BIO/ZKETHOE OBILIEOBPA30OBATEJIBHOE
YYPEXK/IEHUE
«Cpennsisi 001meo0pa3zoBarejbHas mkoJa Ne 3 r. HoBo3bi0koBa»

AHHOTanMs K padoueii mporpamme
Y4eOHOro npeamMera « XuMHus»

Pabouas mporpamma ygeOHOTO IpenMeTa « XUMUs 00s13aTeNIbHOM npeaMeTHo obmacTr «OO0IecTBEHHO-
Hay4YHBIC TIPEIMETHD pa3paboTaHa B COOTBETCTBUH ¢ TyHKTOM 18.2.2 ®I'OC COO, ®OOIT COO, mKoIbHBIM
[Tomosxennem o paboueii mporpaMme yaeOHOTo IIpeIMeTa, yaeOHOro Kypea, yaeOHOTo MOy, Kypca BHEYPOUHOM
JEeSITEIbHOCTH U peaiu3yercs 2 roja ¢ 8 mo 9 kiacc.

Paboyas nporpamMma pazpaboTaHa yauTesieM XUMUHU U ONPEACISICT OpraHnu3aluio 00pa3oBaTelbHON
JESITeIbHOCTH YYHUTEIS B IIKOJIE TI0 Y4eOHOMY NpeaAMETy « XUMUSI».

Pabouas nporpamma yuebHoro npeamera «Xumus» sigercs yactbio OOIT COO ompenenstonei:

- COJIepXKAHUE;

- INTAHUPYCMBIC PC3YJIbTAThI (J'II/I‘-IHOCTHBIG, MCTalpCAMCTHBIC U HpCI[MCTHbIG);

- TEMaTHYECKOE IUTAHUPOBAHUE C YUETOM pabodeii MporpaMMbl BOCITUTAHUS U BO3MOXKHOCTBIO HCIIOIb30BaHHS
D0P/11OP.

PaGouas mporpamma o6cyskaeHa U MPUHATA PEIIEHUEM IIKOJIBHOTO METOAMYECKOTO OObEIMHEHHS YIUTEeH
MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX TUCIMILUIMH, COTJIACOBaHa 3aMECTUTEIIEM TUPEKTOpa M0 yueOHO-
BOCIIUTATEIBHOM paboTe M yTBEPKACHA IUPEKTOPOM IIKOJIBI.

Jlata:29.08.2024



MyHutumnanbHOe OF0KETHOE 00IIe00pa3oBaTeIbHOE YIPEKICHUE
Cpennsst obmeoOpa3oBarenbHas mkona Ne 3 r. HoBo3b10koBay
BBITIMCKA
13 OCHOBHOM 0011€00pa30BaTeIbHON MTPOTPaMMBI

OCHOBHOTO 00111er0 00pa3oBaHUs COTI'JTACOBAHO
PACCMOTPEHO 3aMeCTHTEb IUPEKTOpa 110 YBP
MO yuurteneir MaTeMaTUYECKUX U ; { { /{; s
€CTECTBEHHOHAYYHbBIX TUCLUUTLIMH NBonra H.A.
npotokoia Ne 1 ot 29.08.2024 1. 29.08.2024 r.

PABOYAS ITPOTPAMMA

y4eOHOro mpeameTa « XuMHus»
JUIsl OCHOBHOT'O 00111eT0 00pa30BaHus
CpOK ocBoeHus: 2 rona 8-9 kiacc

CocTaBuTeEb:

IIMO

yuuTenen
MaTteMaTH4eCKUX

Y €CTECTBEHHOHAYYHBIX
JIUCIIATUINH

5 BBIHHCKa Bepfia

> 4 . 4
* upexTop H. IIsrtnos



MUHUCTEPCTBO ITPOCBEIEHM S POCCUMKOU ®EJIEPALIN
JlemaprameHT oOpa3oBaHus HayKu bpstHCKO 00macTH
Otnen o6pa3zoBanuss HoBO3BIOKOBCKOM rOPOJICKON aIMUHUCTPALIUN
MBOY «Cpennsisi o6meodpaszoBatenbhas mkoa Ne 3 r. HoBo3siOkoBay

QN TBEPKJIAIO
A7 JIMPEKTOp IIKOJIBI
Jstnos U.H.

g I'Ipmcw 162 ot 30.08.2024 T.

PABOYAS ITPOT'PAMMA
y4e0HOT0 TpeaMeTa « XUMUs»
i ooydaromuxcs 8-9 kimacca

CocTaBuTeEb:

HIMO

yuuTenen

MaTeMaTUYECKHUX

U €CTECTBCHHOHAYYHBIX

IUCLUIUINH

2024-2025 y4eOHblii TO1



HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1Mo XMMUU Ha YpPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs COCTABJIICHa HAa OCHOBE
TpeOOBaHMIA K pe3yJbTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTeNbHONH MPOrpaMMbl OCHOBHOTO
oO1ero oopaszosanus, npeactaBieHHbix B GI'OC OO0, a Takxe Ha OcHOBE (enepaibHON padoueit
MIPOTpaMMBbl BOCTIMTAHUS U C YIETOM KOHIIEIIIUU MPETOIaBaHusl y9eOHOTO MpeaMeTa « XUMUsS» B
obpasoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu [Oa€T MpeACTaBICHHE O MeNsAX, oO0meld crpareruu oOydeHwus,
BOCIIMUTAHUS W Pa3BUTUS OOydYaIOIMUXCS CPEACTBAMH YYeOHOTO TMPEAMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEMETHOE COJEpIKaHUe, MPEeAyCMAaTPUBACT paclpeiesieHne ero Mo KiaccaM H
CTPYKTYpUpPOBaHHUE IO pa3jesiaM U TeMaM MPOrpaMMbl N0 XUMUH, OTIPEeIisieT KOJIMUECTBEHHbIE U
KaueCTBCHHBIEC XaAPAKTCPUCTUKU COJICPIKAHUSI, PEKOMEHAYEMYIO IOCIIECIOBATEILHOCTh WU3YYCHUS
XUMHUH C YI6TOM MEKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3CH, JOTUKH y4eOHOTO IMpoIliecca,
BO3PACTHBIX 0COOCHHOCTEN 00ydaroluXcs, ONpeaessieT BO3MOXKHOCTH MpeIMeTa JUIsl pealin3aiuu
TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOW OOpa30BaTENIbHON MPOTpaMMBI Ha YPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHMs, a Takke TpeOOBaHWI K pe3ysbTaraM OOydYeHHs XUMHUH Ha
YpOBHE IIeJield M3Y4YeHUs MPEeAMETa U OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIBLHOU NEATEIbHOCTH
00yyaroIerocs o OCBOEHUIO y4eOHOI0 COJIep KaHusl.

3HaHWE XMMHH CITY’KUT OCHOBOM UIsi (POPMHUPOBAHUS MUPOBO33PEHUSI 00YyHaroOUIerocs, €ro
MPEICTABICHUN O MaTEPHAIILHOM €MHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT POPMUPYEMbIE XUMUEH
NPEICTABIICHUS O B3aMMOIIPEBPAILEHUAX SHEPTUU U 00 3BOJIOLMHU BEIIECTB B MPUPOJIE, O MyTIX
peuieHust  TJIOOANbHBIX  MPOOJEM  yCTOMYMBOTO Pa3BUTHA  YEJIOBEUYECTBA —  CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOTHYECKON 0€30MacHOCTH, MPOOJIEM 3APaBOOXPAHEHUS.

N3yuyeHne xumun:

CMOCOOCTBYET peanu3alliid BO3MOKHOCTEH sl caMOpa3BUTHA U (DOPMUPOBAHHS KyJIbTYpPhI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (DOPMHPOBAHHME MBIIICHUS W TBOPUYECKHUX CIOCOOHOCTEH OOydaromumxcs,
HaBBIKOB WX  CaMOCTOSITEILHOM  y4eOHOW  JESATENIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIICJIOBATCIILCKUX ~YMCHHM, HEOOXOJWMBIX Kak B TIOBCCTHCBHOW JKM3HH, TaK M B
npodeccroHaIbHOM eATEeILHOCTH,

3HAKOMHUT CO CHeNM(PUKON HAYYHOT'O MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIs/1a
Ha €IUHCTBO IIPUPO L u YeJ0BeKa, SIBISAETCS OTBETCTBEHHBIM JTaroM
B (DOPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYaIOIINXCS;

crocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYUYHbIM 3HAHUSM,
K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOMW BKJIAJl B 9KOJIOTHYECKOE 00pa3oBaHUE 00yJarOIINXC .



Jlanuble HampaBiieHHsT B OOYyYEHMM XHMHH OOECIEUMBAIOTCS Creuu(puKoil coaepx aHus
y4eOHOro npeaMeTa, KOTOPbIN sIBISIeTCS MeIaroriuecku aJanTUPOBAaHHBIM OTpaKeHHEeM 0a30BOii
HAyKU XUMHUH HA ONPeIeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO oOIIero oOpa3oBaHHMsS OPHEHTUPOBAH Ha OCBOCHHE
00yYarONIMMUCSI CUCTEMBI MEPBOHAYAIBHBIX MOHITHH XUMHUH, OCHOB HEOPTraHUYECKOM XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMbIX MOHATUNA OPraHUYECKON XUMHUHU.

CTpyKkTypa colepKaHHUsl MPOTrpaMMbI MO XUMHUHM C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ usydeHuro. CoaepKaHue CKIAIbIBACTCS W3 CHUCTEMBbI IMOHATHH O XHUMHYECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHIM 0 XUMHUYECKOU peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl M0 NPHUHLMITY [OCIEAOBATEIBLHOTO Pa3BUTHsI 3HAHWNW HA OCHOBE TEOPETHUUECKUX
MPEACTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

- Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMUMUH;

- YYEHHUS O CTPOECHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpEeACTaBICHUN 00 JIEKTPOJIUTUUECKON AUCCOLMALIMY BEIIECTB B PacTBOpaXx.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH ITOIYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIEIOBATENILHO OT OJHOTO YPOBHS K JAPYTOMY, BBITIOJHSIS
GbyHKIMNA OOBSICHEHUSI U MPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MOJy4YEHUs NU3Y4aeMbIX BELIECTB.

OcBoeHue mMpOrpaMMbl TI0O XHUMHU CIHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHUS O
XUMHUYECKOW COCTABJISIIONIEH HAy4YHOM KapTUHBI MHpPA B JIOTHUKE €€ CUCTEMHOW MPUPOJIbI,
IIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U METOJIaM IO3HaHUs B Hayke. M3ydeHune xumun
MIPOUCXOIUT C TPUBJICUCHUEM 3HAHUHN W3 PaHEE M3YUCHHBIX YUEOHBIX MpeaMeToB: «OKpyKarOMIHiA
MHp», «buosiorus. 5—7 kiacce» U «Pu3nka. 7 Kiacc.

[Ipu u3yueHUr XUMHUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON JIEATEIHHOCTH YeJIOBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada Y4eOHOro MpeAMETa COCTOUT B (POpMUPOBAHHUH
CUCTEMbl XUMHUYECKHX 3HAHUW — BaKHEHIIUX (HaKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOXKEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
NPUOOIICHUHN K HAYYHBIM METOJ[aM TO3HAHUS TIPU M3YyUYEHUU BEIIECTB U XMMHUYECKUX PEaKIIHiA, B
GbOpMHpPOBAaHWM ¥ PA3BUTHUH TIO3HABATEIbHBIX YMEHUHW HW WX TMPUMEHEHMH B Yy4eOHO-
MO3HABATENIBLHON M y4eOHO-UCCIEIOBATENbCKON NESITEIbHOCTH, OCBOGHUHU MpPaBMJI O€30MacHOTO
oOparieHus ¢ BeIecTBaMH B TIOBCETHEBHOM KU3HHU.

[lpy wm3yyeHHMM XMMUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA Ba)XHOE 3HAYCHHE
npuoOpeH Takue LeNd, Kak:

- gopMupoBaHNE HWHTEUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEUIEHUH, CIOCOOHOM aaanTUpOBaThCs K ObICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;



—HAMpaBJIEHHOCTh OOy4YeHUs] Ha CHUCTeMaTHYecKoe MpHoOIieHre oOydJarommxes K
CaMOCTOSITENIbHOM MO3HABATEIbHON IEATEIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMHUPYIOIINM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

—-obecriedyeHre yCJIOBUHM, CIOCOOCTBYIOIMIMX MPHOOpPETEHHIO OOYYaIOUIUMUCS — OIbITa
pPa3HOOOpa3HON JeATENbHOCTH, IMO3HAHUS M CAMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITIETEHIIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJIs1 Pa3TUYHbIX BUAOB JIEATEILHOCTH;

- dopmupoBanue oOmeld (yHKIIMOHATBLHON M €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, B TOM
YHCJIe YMEHUN OOBSICHATH U OLIEHUBAThH SIBJICHUSI OKPY’KAIOIIETO MUpPa, UCTIOJb3Ys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPU HM3YYCHUHM XUMUHW, NPUMEHATh MX IMPHU PEIICHUH TPoOJeM B TOBCEIHEBHOM
JKU3HU U TPYJIOBOM JECATEIbHOCTH;

- dopMupoBaHue y OOYYaIOMIMXCS TyYMaHUCTUYECKHUX OTHOIICHUN, TMOHUMAHUS IIEHHOCTH
XUMHWYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKH I1€JIeCO00pa3HOTO TOBEACHUS B OBITY H
TPYJOBOM AESATEIIBHOCTU B ILEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOJIHOU
Cpelibl;

- pa3BUTHE MOTUBALMU K OOY4YEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS 00IIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIS U
HaNPaBIEHHOCTH JajbHeHIIero ooyueHusl.

OO01iee 4uCIO YacoB, OTBEACHHBIX MJIsi M3YUYEHHUS XMMHH HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, coctaBisier 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Helenmo), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIIO).



COIJEPKAHUE OBYYEHUA

8 KVIACC

HepBOHaqaanme XHUMHYECKHE ITOHATUSA

[IpeameT xumun. Pons XuMuM B )KW3HH YE€I0BEKA. XUMHUS B CHCTEME HAyK. Tena u BemecTna.
@u3nyecKue CBOMCTBA BEIECTB. ATperaTHOe COCTOsIHUE BeulecTB. [loHsATHE O METOIAaX MMO3HAHUS
B xuMuH. Yucteie BemecTBa u cMecu. CrocoObI pa3aesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie
U CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aromHass wmacca. OTHOCUTENIbHAs MOJIEKYJIIpHas Macca.
MaccoBas 10JI1 XUMHYECKOT0 JJIEMEHTA B COEJUHECHUH.

KommuectBo BemectBa. Moisib. MossipHass Mmacca. B3auMocCBs3b KOJIMUECTBA, MAaCChl U YHCIIA
CTPYKTYPHBIX €IMHHMII BemiecTBa. Pacuérel mo ¢opmynam XUMUUECKUX COCTUHECHU.

du3nyecKkue W XUMHUYECKHE SIBJICHUS. XHUMHUYECKas peakiuus MU €€ MNpU3HAKU. 3aKOH
COXpAaHEHHUS] MAacChl BEIIECTB. XUMHUYECKUe ypaBHeHHs. Kiaccudukaimss XUMHUECKUX peaKIun
(coenuHEHUS, PA3I0KCHUS, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHUMHUYECKOW TIOCYJI0i, mMpaBuiamu paboThl B Jaboparopuu U mHpuéMamu
oOpamieHust ¢ 1abOpaTopHBIM O0OpYyJAOBaHHWEM, H3YUYEHHE W ONMHCaHUE (U3UUYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BELIECTB, HaOMOIeHNe (prU3nUecKuX (TJIaBJICHUE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KUIIEHHWE M KOHJCHCAIUsS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella ¢ KUCIOTON) SIBJICHUM, HaOIIOJICHUE U
OIMHMCaHWe TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pa3joeHHe caxapa, B3aUMOJICHCTBHE
CEepPHOM KHCIIOTHI C XJIOpUJIOM Oapusi, paznoxeHue ruapokcuaa menu (II) mpu HarpeBanum,
B3aMMO/JICHCTBHE kene3a ¢ pactBopoM conu mean (I1), n3yuenne cnocoOOB pa3aeieHust CMecei: ¢
MOMOIIbI0 MarHuTa, (GUIBTPOBAHHUE, BHIIAPUBAHUE, MUCTHILIAIMS, XpoMaTorpadus, mpoBeIcHHe
OUMCTKM TIOBAPEHHOW COJM, HAOJIOJACHWE W OMUCAaHWE pPe3yJbTaTOB IPOBEICHUS OIIbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPaHEHHST MACChI, CO3JJaHUE MOJIETICH MOJIEKY T (IIIapOCTEPIKHEBBIX ).

BaxHeluue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3gyx — cmeck razos. CocrtaB Bo3ayxa. Kucimopox — 3JIEMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucnmopoaa B mpupojie, GU3NYECKHe U XUMHUYECKUE CBOMCTBA (PEaKIIMH TOPEHUS).
Oxkcunpl. Ilpumenenne xkucnopona. CrnocoObl MOJNY4YEHHs KHUCIOpPOAAa B JIabopaTopuu Hu



npoMbliuieHHOCTH. KpyroBopor kuciopoaa B npupone. O30H — amoTpomnHash MoauuUKaius
KUCJIOpO/Ia.

TeroBoir 3 (}PeKT XUMHUUECKOW peakiuh, TEePMOXUMHUUYECKHE YpaBHEHHUsS, OK30- H
SHAOTEPMUYECKHAE peakuuu. TOIUIMBO: YroJlb M METaH. 3arps3HEHHE BO3JyXa, YCUICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pyLIeHHE 030HOBOT'O CJIOSL.

Bonopon — anemeHT u npocroe BemiectBo. HaxoxaeHue Boiopoa B pupoae, pusnueckue u
XMMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI osryueHusi. KucioTsl u comu.

Mognsipublit 00b€M ra3oB. Pacy€Tbl Mo XUMHUYECKUM YPaBHEHHSIM.

dusnyeckue CcBoOWCTBa BOnbl. Boma kak pactBopurenb. PactBopbl. HacellieHHblE 1
HEHACBIIIEHHbIE PACTBOPHI. PacTBOpMMOCTH BelleCTB B Bojie. MaccoBasi J0jsi BellecTBa B
pactBope. XumMuyeckue cBoilcTBa BoAbl. OcHOBaHus. Poib pacTBOpOB B NPUPOAE M B KU3HU
yesoBeka. KpyroBopoT BOJibI B MpUpoOAE. 3arps3HEHUE NpUPOJHbIX BoJ. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukamuss Heopranmuecknx coeauHeHuid. Oxcunbl. Kinaccudukamus OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHBIC) U HecoyieoOpasyromue. HoMeHnknaTypa
okcuoB. PU3nUecKkue 1 XUMUYECKHE CBOWCTBA OKCHUIOB. [loydeHne okcuoB.

OcunoBanusi. Knaccudukamuss OCHOBaHHMM: IIENTOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. @PuU3MYECKME M XHUMHUYECKHME CBOWCTBA OCHOBaHWHU. l[lomyuenue
OCHOBAaHUMH.

Kucnotel. Knaccudwmkanmst kucinor. Homenkmarypa kuciaoT. PU3MYECKHE W XUMHYCCKUC
cBoiicTBa kucioT. Psg aktuBHoctn metaiuioB H. H. bekertora. [lonydyeHnue kucior.

Comu. Homenknatypa coneil. ®dusndeckue W XuMudeckue cBoicTBa coiei. [lomyuenue
COJIEH.

['eneTndeckast CBsI3b MEXy KJIaCCaMHU HEOPTaHMUECKHUX COSIMHEHUH.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJAEICHUE COJAEPKAHMS KHCIOpOJa B BO3IyXe, MOIy4YeHHE, COOMpaHHE,
pacro3HaBaHW€ M M3yYEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJEHHE B3aUMOJEWUCTBUS BEILECTB C
KHACJIOPOJIOM UM YCJIOBUSI BO3HMKHOBEHMSI M TpEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C
oOpa3namMu OKCHJIOB U ONMCAHUE UX CBOMCTB, MOIYUYEHHE, COOMpaHKe, pacllO3HABAHNUE U N3YUECHHE
CBOKMCTB Bojiopojaa (ropeHue), B3auMojeiicTBue Boaopona ¢ okcumom meau (II) (Bo3zmoxkHO
UCIIOJIb30BAaHUE BHUJACOMATEpPHATOB), HaOMtoleHHEe OOpasloB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIEJJOBAHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  PA3NIMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM [JIOJIEM pacTBOPEHHOIO BELIECTBA,
B3aMMOJCHCTBHE BOABI C MeTaljlaMH (HaTpUueM U KaibliieM) (BO3MOXHO HCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0JIEHNE W3MEHEHUS OKpPAaCKM HMHAMKATOPOB B pacTBOpax KHUCJIOT M WIEJIOYeH, H3y4deHHE
B3aumoierictBust okcuaa meau (I1) ¢ pacTBopom cepHOM KUCTOTHI, KUCJIOT ¢ METa/NIaMH, PEaKIuii
HEWUTpaIu3alum, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOIO METAJIA IPYTUM U3
pacTBOopa COJM, pPEUIEHUWE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxnelmue Kiaccel
HEOPTaHUYECKUX COCTUHEHUIN.



Hepuoagnuecknit 3akon u Ilepumoamyeckass cucrema xummu4yeckux 3djiaementoB J[. H.
MenpgeneeBa. Ctpoenne aToMoB. XuMu4eckasi cBsi3b. OKHMCJIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaKuuu

[lepBble MOMBITKY KJIACCU(PUKAUN XUMHUUYECKHUX 3JeMeHTOB. [loHsATHE O Ipynmax CXOJHBIX
AJIEMEHTOB (LIEJOYHBIE U HIEIOYHO3EMENbHBIE METaJUIbI, TaJOT€Hbl, UHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yloT aM(OTepHbIE OKCUIBI U THAPOKCHUIBI.

[lepuonnuecknin  3akoH. Ilepuonuueckass cucremMa  XUMHUYECKHX  3ieMeHTOB /I,
N. MenneneeBa. KopoTtkonepuognas u giuuHHONEpuoaHas (opmbl llepmoamdeckoil cHCTEMBI
xumuueckux dnemeHToB . W. MenneneeBa. Ilepuonbslt w  rpynmbl. PU3HYECKUHA CMBICHT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTroMHbIX snaep. M3oTonbl. DaekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX
obonouek atoMoB TepBbIX 20 XuMHYecKuX dyeMeHToB llepmommveckoit cuctembr [l
N. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO AJIEMEHTA MO €ro MOJIOKEHHIO B Ileprnoanueckoun
cucteme 1. 1. Menneneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paanmycCa aTOMOB XHUMHUUYCCKHX JJICMCHTOB, MCTAJNIMYCCKUX H
HEMETAJUIMYECKUX CBOMCTB I10 rpyimaM 1 nepuoaam.

3nauenue [lepuoanyeckoro 3akoHa u [leproanyeckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB JIJIsI
pa3BuTHUs HAyKH U NpakTuku. 1. 1. MeHnneneeB — yd€HbIA U TpaKJaHUH.

XuMuueckas CBSI3b. KoBanentHas (monspHast 151 HETIOJISIpHAs) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBSI3b.

Crenenn okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCIIBHEIC pCaKIuu. HpOH@CCLI OKHCJICHHUA U
BoccTaHOBIICHUS. OKUCIIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3LoB BEUIECTB METANIOB U HEMETAJIOB, B3AUMO/ICHCTBUE THIPOKCHA LIMHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYeHd, TMPOBEICHHE OMNbITOB, WLIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBHUTENBHBIX Peakinii (TOpEHUE, PEAKIINH PA3II0KCHHS, COSTMHECHHUS).

Mesricnpeomemmnsnle ceasu

Peanmaulxm MCKIIPCAMCTHBIX CBSI3CH npu M3y4YCHUHU XHMHU B 8 Kiracce OCYHICCTBIIACTCA
Uepe3 HUCIIOJIb30BAHHUC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TakK U HOHHTHﬁ, SABIIAOIIUXCS
CUCTCMHBIMU UIA OTACIBHBIX NPEAMETOB CCTCCTBCHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAyYHbIA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCUpUKAIMs, TEPUOJUIHOCTh, HAOTIOJEHUE, OKCIEPUMEHT, MOJCIUPOBAHNE,
U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®duzuka: wmatepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsijl, BEIIECTBO, TeNo, OO0OBEM, arperaTHoe
COCTOSIHME BEIEeCTBA, Ta3, (hM3MYECKUE BEIMYMHBI, CAMHUIIBI W3MEPEHHUS, KOCMOC, TIAHETHI,
3BE31161, CoTHIIE.

buonorus: dotocunres, npixanue, Guocdepa.



['eorpadus: armocdepa, rugpochepa, MUHEpaIbl, TOPHbIE TOPOJbI, MOJIE3HBIE UCKOMAEMbIE,
TOILTMBO, BOJHBIE PECYPCHI.

9 KJTIACC

BemiecTBO M XMMHUeCKasi peaknus

Ilepuomnuecknt  3akoH. Ilepuomnueckass cucremMa  XUMHYECKHX — dieMeHTOB /I
N. Menneneea. CtpoeHue aroMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBONCTB XMMHYECKHUX
JJIEMEHTOB INIEPBBIX TPEX NEPUOAOB, Kalvsd, KalbLUs W MX COCIAUHEHUA B COOTBETCTBUU C
ITOJI0KEHUEM JIEMEHTOB B [lepnoandyeckon cucremMe u CTpPOEHUEM UX aTOMOB.

CTpOGHI/Ie BCIICCTBA:. BHUJbI XUMHYECKOM CBS3U. THIIBI KPpUCTAINIMYCCKHUX peH_IéTOK,
3aBUCUMOCTh CBOMCTB BCIICCTBA OT THUIIA KpHCTEUIJ'IH'-ICCKOﬁ pCIHéTKI/I Hn BHUJa XUMHYECKOM CBSI3U.

K.HaCCI/I(bI/IKaI_II/IH U HOMCHKJIATYpa HCOPraHUYCCKHNX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCHUICCTB, OTHOCAIINXCA K pa3JIMUYHBIM KjIaCCaM HCOPIraHNMYCCKUX COGHHH@HHﬁ, ICHCTHNYCCKAasA CBA3b
HCOPraHMYCCKHX BCIICCTB.

Knaccudukamuss XUMHYECKUX pEaklMid MO Pa3IMYHBIM MpU3HAKAM (M0 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENCHEeH OKUCICHHUS
XUMUYECKUX JIEMEHTOB, TI0 00OPAaTUMOCTH, 110 YYaCTHIO KaTanu3aTopa). IK30- U SHIOTEPMUUYECKUE
pEeaKIuu, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue 0 ckOpocTH XMMHUYECKOW peakuuu. [loHsTHE 00 00paTUMBIX U HEOOPATUMBIX
XUMHUUECKUX peakiusax. [IoHsTHe 0 roMOreHHBIX U reTepOreHHbIX peakuusax. [Tonstue o katanuse.
[TonsiTHE 0 XUMUYECKOM paBHOBeCUU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON peakuuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OXHCIINTEIIFHO-BOCCTAHOBUTEIIHHBIC pCaKiuu, 3J'I€KTpOHHBII71 O0ajaHC  OKHMCJIHUTCIBLHO-
BOCCTAHOBHUTEIILHOM pcaKuu. CocraBieHue ypaBHCHI/Iﬁ OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
peaKHI/Iﬁ C UCITIOJIb30BAHUECM MCETOAA DJICKTPOHHOI'O OanaHca.

Teopust SIEKTPOIUTHUYECKOM UCCOLMALMHU. DJIEKTPOJUTBI U HEAIEKTPOJUTHL. KaTuoHBI,
AHUOHBI. MeXaHU3M JIMCCOLMAIMKN BEUIECTB C PA3JIMUHBIMU BUAAMU XUMUYECKOU CBs3U. CTeneHb
mucconuanyu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakuunu noHHOro oOMeHa. YcCIIOBUS NPOTEKaHUs pPEaKIMi HOHHOIO OOMEHa, MOJHBbIE U
COKpallEHHbIC HMOHHBIE ypaBHEHMsS peakiuil. CBONCTBA KHUCIOT, OCHOBAaHHWM M COJIEM B CBETE
OpeCTaBIeHU 00 HSIEKTPOIUTHUECKON nuccouuanuu. KauecTBeHHbIE pEaKIMM Ha HWOHBI.
[TonsiTE O TUAPOIN3E COTIEN.

Xumuueckuii IKcnepumenm .

O03HAKOMJIEHUE C MOJIEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIEeCTB —
METa/NIOB MU HeMmeTayioB (Tpadura © anMasza), CIOXKHBIX BEHIECTB (XJIOpUaa HATpus),



UCCIICJIOBAHNE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIMH OT BO3JCHCTBUS Pa3IUIHBIX
(baKTOpOB, HCCIEIOBAHUE DIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIECCa IUCCOIUAINN
KHCJIOT, IIEI0YeH U cojel (BO3MOXKHO MCIOJIL30BAaHUE BHUICO MATEPHAIIOB), IPOBEJACHNE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKAHUsl peakluii MOHHOro oOMeHa (0Opa3oBaHHE OCaJKa,
BBIJICJICHUE Ta3a, OOpa30BaHHWE BOJIbI), OMBITOB, HMJUIIOCTPUPYIOUIMX TMPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX peakiuii (TOpeHHE, pPEeakluu Pa3lIOKEHUs, COSAWHCHUsS), PACIO3HABAHHE
HEOPTaHWYECKUX BEHIECTB C TIOMOIIPKD KAYeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
IKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/iibl 1 HX COeIMHEHUS

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTCTICHU
okuciaeHusi. CtpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TrajoreHOB. XUMHUYECKHE
CBOMCTBa Ha IMpuMepe XJopa (B3aUMOJEHCTBHME C MeTaulaMH, HEMETaUlaMH, IIeJ0YaMu).
XiopoBogopoa. CoJisiHas KUCJIOTa, XUMUYECKUE CBOWCTBA, MOJIydeHUE, NpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OPraHHU3M YeJIOBEKa. BakHEHIIMe XJOpHAbl U UX HAXOXKIACHUE B
IpUpPOJIE.

O6mass xapaktepuctuka daemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJia M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIUN KUCIOPOAAa U cepbl. XUMHUECKHUE CBOMCTBA
cepsl. CepoBomopoj, cTpoeHHe, (u3Myeckue M XHUMHUYECKHe CBOWCTBA. OKCHABI CEpbl Kak
NPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KucioTa, (U3NYEeCKue M XMMUYECKHE CBOMCTBA
(oO1IMe Kak MpeacTaBUTeNs Kiiacca KUCIOT U criennpuyeckue). XMMUYeCKUe peakiinu, Jiexaliue B
OCHOBE IMPOMBIIIICHHOTO CIOCc00a MOJy4YeHHUs] CepHOM KHUCIOThL. [IprMeHeHne cepHOW KHUCTOTHI.
Conu cepHOM KHUCIOTHI, KayeCTBEHHAas peakius Ha cyibpar-uoH. Haxoxmenue cepbl u e
COEMHEHUN B IPUPOJE. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl COSOUHEHUSIMU CEPBI
(KUCIIOTHBIE JI0%K]H, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHUS.

OOmast  xapakTepucTuka dSJIeMeHTOB VA-Tpynmbl. (OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCICHHUS. A30T, pacmpocTpaHEeHHWe B TMpupoje, (U3HUECKHE U
xumuueckue cpoictBa. KpyroBopor azora B npupoje. AMMHUAK, €ro pU3nuecKrue U XUMMUYECKUE
CBONMCTBA, ToJlydeHHe U npuMeHeHne. Conn aMMOHMSI, UX (PU3NYECKUe U XUMHUYECKHE CBOMCTBA,
npuMeHeHre. KauecTBeHHass peakinusi Ha MOHBI aMMOHHMS. A30THasg KHUCJIOTa, €€ TMOJy4YeHHE,
dusznyeckue © XUMHYECKHE CBoicTBa (00IIME Kak TMpeICcTaBUTeNs Kiacca KHCIOT U
cnerupuyeckne). Mcmonp3oBaHWe HUTPATOB W COJIEM aMMOHMS B KAadeCTBE MHUHEPATbHBIX
ya00peHnii. XUMUYECKOE 3arpsi3HEHHUE OKPYXKAloUIeH cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKIH, 3arps3HEHHE BO3MyXa, MOUYBBI U BOJMOEMOB). Dochop, amioTpomHble MOAU(HUKAIIH
docdopa, pusnyeckue u xummuueckue cporctBa. Okcun docdopa (V) u dochopnas kucnora,
du3nueckne W XUMHUYECKHME CBOWCTBa, moiyudeHue. Hcmonp3zoBanue QocdatoB B KadecTBe
MUHEpaIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMA. YTIIEpOJ, aJUIOTPOIHBbIE MOAM(UKALMU, PACTIPOCTPAHEHHUE B
npupojie, pu3nuecKue U XUMMUYeckue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B MpHUpPOJE.
Oxcuapl yraepona, ux (PU3MYECKHE U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
NOJYYCHUE W MPUMEHEHHUE. DKOJIOTUYECKUE MPOOJIeMBbI, CBs3aHHbIC ¢ okcuiaoM yriepona (1V),
TUIOTE3a I1100aJIbHOTO MOTEIUICHUs KIIMMaTa, IapHUKOBBIN 3P QeKT. YroyibHas KHCI0Ta U €€ COJy,
X (QU3MYEeCKHEe U XMMUYECKHE CBOMCTBA, MOJIyUYeHHE U NpuMeHeHne. KauecTBeHHast peakuus Ha
KapOoHaT-HOHBI. Mcronb3oBaHHe KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.



[lepBoHauanbHble MOHATHUS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yTIiepoja
(MeTaH, 9TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCycHas kuciota). [IpupoaHbie HCTOUYHUKA
YTJIEBOJOPOI0OB (YIroJib, IPUPOIHBIN a3, He(PTh), MPOAYKTHI UX MepepadoTku (OeH3UH), UX POJIb B
ObITYy U TPOMBIIUIEHHOCTH. [loHsATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: >KHpax, Oenkax,
yrieBoJax — W HUX POJM B JKU3HU YeNOBEKAa. MarepuaibHOE €IMHCTBO OpPraHMYeCKHUX U
HEOPTaHWYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOMCTBA, IMOJIy4eHHE U MPUMEHEHHUE.
Coenunenust kpemHuusi B ripupoje. Ooiue npeacrapinenus 06 okcuae kpemuus (IV) u kpemHueBoit
kuciore. CUIMKaThl, X UCHOJIb30BaHUE B ObITY, B IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHbie
MaTepHalibl: KEepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xkene300eToH. [Ipobrmembr Ge3zomacHOro
UCTIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHUAJIOB B ITOBCETHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OOpa3IlOB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTBHI, MPOBEICHUE
KaYeCTBEHHBIX PEAKIMi Ha XJIOPHUA-MOHBI U HAOJIOACHHE NPU3HAKOB WX IMPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MUECKMe M XMMHUYECKHE CBOWCTBA TajOr€HOB M MX COEAMHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BHUACOMATEPHAIOB), O3HAKOMIIEHHE C 00pa3lamMu XJIOpPUAOB (TaJOT€HUIOB),
O3HaKOMJIeHWE ¢ oOpa3uaMu cepbl M €€ COEOUHEHUAMH (BO3MOJKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB),  HaONIOJIEHME  Mmpouecca  OOyrJMBaHMs — caxapa  IOJ  JIEWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3YYCHHE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KUCJIOTHI, TMPOBEICHUE KAueCTBEHHOW peakiuu Ha cyib(ar-uoH u HaOIIOACHHE MpU3HAKa €&
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa U UX COCTUHEHHIA
(BO3MOXKHO HCTOJB30BAHUE BUICOMATEPUATIOB), oOpa3iiaMu a30THBIX U (HochOopHBIX yA0OpeHHi,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, IPOBEACHHE
KAUECTBEHHBIX PEaKLMi Ha MOH aMMOHHUA U (ochaT-uoH U U3YUEHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTEPUAJIOB), U3YUEHHUE MOJIeNIel KpUCTAIUIMUECKUX PEIETOK anMasa, rpaduTta, QysuiepeHa,
O3HAKOMJICHHE C TIPOIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NpPOTHBOTra3a, IOJy4yeHHe, coOHUpaHHe, paclo3HaBaHWE U M3yYEHUE CBOMCTB
YTJIEKHUCIIOTO Ta3a, MPOBEICHNE KaUeCTBEHHBIX PEaKIil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYCHUE
IIPU3HAKOB MX IPOTEKAaHUs, O3HAKOMIIEHHME C NPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 33714 10 TeMe «BakHele HeMeTaJuTbl M UX COCIMHEHUS.

MeTa/iibl 1 UX COEAMHEHUS

OO011as XxapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHUS B
[lepuognueckot cucreme xumuueckux 3meMeHToB Jl. WM. MenneneeBa W CTpOCHUSI aTOMOB.
Crpoenne wmetamioB. Meramunueckas CBSI3b W METAJUIMYECKash KPUCTAUIMYECKas pEIIETKA.
DIJIEKTPOXMMHUYECKUN psifi HAaOpsDKEHUH MeTauioB. DU3MYeCKHe U XUMUYECKHE CBOMCTBA
MeTtaioB. OO6mme crnocoObl momydeHus: MetauioB. [loHATHE O KOPpO3MM METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CmaBbl (CTallb, YYryH, TIOPATIOMUHUN, OpOH3a) U HX
NPUMEHEHHUE B OBITY U MIPOMBIIILIIEHHOCTH.

[Ilenounsie MeTamibl: nosioxkeHue B [lepuoamyeckoil cucTeMe XMMUYECKHUX 3JIeMEHTOB /l.
N. MenneneeBa, CTpOEHUE HMX aTOMOB, HaXOXJeHUE B mpupoae. PU3MYECKHe U XUMHUYECKHE
cBoOMcTBa (Ha mpuMepe Hatpusi U Kanus). OKCUIbl U TUJIPOKCUIIBI HATpUs U Kanud. [Ipumenenue
[IEJTOYHBIX METAJJIOB U MX COCJIMHCHU.



[Ilenouno3eMeNnbHBIE METAIIBI MAarHUM U KaJblMil: noJiokeHue B llepuoauueckoit cucreme
xumudeckux snemeHtoB Jl. WM. MenneneeBa, cTpoeHHME MX aTOMOB, HAXO0XXJACHUE B MPHUPOJE.
Pu3znyecKkne M XMMHUYECKHE CBOMCTBA MarHus M Kanblus. BakHeWlnne COECIMHEHMS KaJbIUs
(oxcun, rupoKrcul, coyr). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxxkenue B llepuoanueckodl cucteMe XMMUYECKMX 3ieMeHTOB [l
W. Menneneesa, cTpoeHUE aTOMa, HAXOXKAEHUE B IIpupoae. Pu3nuecKkre U XMMUYECKUE CBOMCTBA
anmomMuHusi. AM(pOTEpHbIE CBOMNCTBA OKCUA U TUAPOKCH]IA ATFOMUHUSL.

Kenezo: nonoxenue B [lepnognueckon cucreme xumuueckux sneMeHToB /. 1. Menneneena,
CTPOEHHE aTOMa, HaXOXKJAeHue B npupoje. Duznueckre 1 XUMUYECKUE CBOMCTBA kKeJe3a. OKCHUIbL,
ruapokcuabl u conu xkenesa (I11) u xenesa (II1), ux cocras, CBONCTBA U MOTYyUYECHHE.

Xumuueckuii IKcnepumeHnm:

O3HAKOMJICHHE C 00pasaMy METAJIJIOB M CIUIABOB, X (PU3WYECKUMHU CBOWCTBAMU, U3YUYEHHUE
pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIIOJB30BAaHUE BUIACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHAAQ KaJbIlid W HATpusd C BOJAOM (BO3MOXKHO  HCIIOJB30BaHHUE
BUJICOMATEPUAJIOB), HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOIlECCa TOPEHUs JKeje3a B
KUCJIOpOJ€  (BO3MOXXHO  KCIOJIb30BAaHUE  BHUACOMATEPHAIOB),  IPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI: MarHUs, KaJbIlns, aTFOMUHNSA, IMHKA, xene3a (II) u xxenesa (111),
menu (I1), HabmrogeHue M ONMMUcaHue MPOLECCOB OKpAIllMBaHUs TUIAMEHU MOHAMU HATPUsl, Kalus U
KaJblusg (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPUAJIOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA aFOMUHHUS M THAPOKCHIA IWHKA, PENIeHHWE JKCIIePUMEHTANIBHBIX 3a71ad 10 TeMe
«BaxkHeue MeTaibl ¥ UX COCIUHCHUS.

XHMHUA M OKpY:KaKOLIasi cpeaa

BemecTtBa n Marepuasibl B MOBCEJHEBHOM >XM3HU YEJIOBEKA. be30macHOE WCMOJIb30BAHUE
BCIIECTB W XHMHUYECKUX peaknuid B ObITy. IlepBas momomp NpU XHUMHYECKHUX OXKOrax M
OTPAaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpY>Karollel cpenpl (NpeaesibHas TOMYyCTUMAasl KOHIIEHTpalus
BemecTs, aanee — [1JIK). Ponp xuMuun B perieHnn 3K0JI0TUYECKUX POOIIEM.

Xumuueckuii Ikcnepumenm:
U3y4deHHe 00pa3IoB MaTEpUAIOB (CTEKIIO, CTUIaBbl METAJNIOB, TOJIMMEPHBIC MATEPUAITHI ).
Mesrcnpeomemmuboie ceasu

Peanuzanmst MeXNpeaAMETHBIX CBSI3€H NPU U3YYEHUM XUMHUU B 9 Kjacce OCYIECTBISAETCS
4yepe3 HUCIO0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATUH, SBIISIOMINXCS
CHUCTEMHBIMU JJI1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0O [IUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAyYHbIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHU3,
CUHTE3, KiacCUpUKAIMS, TEPUOTUIHOCTh, HAOIIOJCHUE, OKCICPUMEHT, MOJICIUPOBAHNE,
U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBINA 3()PEKT, TEXHOIOTHS, MAaTEPUAIIBI.

@®u3nka: MaTepusi, aTroM, DBJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
paIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUYECKUA  3apsl, [POBOJHHMKH,  IOJYIPOBOJHUKH,
TURJIEKTPUKHU, (DOTOIIEMEHT, BEIEeCTBO, Telo, 00BbEM, arperarHoe COCTOSHHE BeUIlecTBa, TIas,



pacTBOp, paCTBOPUMOCTh, KPUCTAJUTMYECKAs pelIéTka, CIUIaBbl, PU3NUECKHUE BEIUYUHBI, ¢IUHHUIIBI
U3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢Qorocunres, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEpaAIbHBIE YyIO0OpEHUs,
MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEeIILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPOABI, TOJIE3HBIE UCKOMAEMBIE,
TOTUIUBO, BOJAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOTPAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIC pe3yjbTaTbl OCBOCHUA IIPOI'paMMBI  OCHOBHOI'O 06HI€I‘O O6pa30BaHI/IH
JOCTUTAOTCA B XOAC O6y‘leHI/IH XUMHHU B CAMHCTBC y‘lG6HOﬁ 1 BOCHUTATEJIBHON AESITEIBHOCTU B
COOTBCTCTBUM C TPAAUIIMOHHBIMHA pOCCHﬁCKHMH COOUOKYJIbTYPHBIMHU U JYXOBHO-HPABCTBCHHBIMU
LHCHHOCTSAMHU, IIPUHATBIMH B 06H.[CCTB€ [MpaBUJIaMU W HOPMaMH IIOBCIACHUA U CHOCO6CTBYIOT
nmponoeccaM CaMOITIO3HAHMA, CaMOPAa3BUTHUA U COMHATIN3 Al O6y‘-IaIOH_II/IXCH.

JIM4YHOCTHBIC pPE3yJabTaTbl OTPAXAKOT TOTOBHOCTDH 06yqa}01u1/1xc;1 PYKOBOACTBOBATLCA
CUCTEMOM MO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paClIMpCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBC, B TOM YHCJIC B 4aCTH.

1) maTpuoTHYECKOTr0 BOCIUTAHNA:

[IEHHOCTHOTO OTHOIIIECHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAy4YHOMY
HACJICJIMI0, TIOHMMAaHUsl 3HAUCHUS XHUMHUYCCKONW HAyKHM B JKU3HM COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BIIJICTh JTOCTOBEPHOW WH(POpPMAIUEH O TMEPEIOBBIX JOCTIDKCHUSX M OTKPBITHUSIX
MHUPOBOI M OTEYECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa 1 00I1eCTBa;

2) rpaKIaHCKOTO BOCTIUTAHUA:

IIPEACTABICHU O COLUMAJbHBIX HOPMax M IPAaBWIAX MEXINYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, KOMMYHHUKAaTHUBHOM KOMIIETEHTHOCTHM B OOIIECTBEHHO IIOJIE3HOM, ydeOHo-
MCCIIEZIOBATEIBCKOM, TBOPUECKONW M APYTHX BHJAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOHN JAEATEIbHOCTH NPU BBINOJHEHUHM YYEOHBIX, IO3HABATEJIbHBIX 3a]a4, BBIIOJIHEHUH
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B ITPOLIECCE 3TON YUEOHOH 1eATENbHOCTH, TOTOBHOCTHU OLIEHUBATh CBOE IOBEICHHE
U IIOCTYIIKU CBOMX TOBAPUUICH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMUS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TO3HAHUSI:

MHUPOBO33PEHUYECKHUE NIPEACTABICHUS O BELIECTBE U XMMUYECKOM PEaKIUU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTABIAIOIIME OCHOBY JUIS IIOHMMAaHUS CYIIHOCTHU
HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS INPHUPOJBI,
B3aMMOCBS35X YEJI0BEKA C IPUPOAHOU CPEIOM, O POJIA XUMUHU B IIO3HAHUU DTUX 3aKOHOMEPHOCTEM;



ITO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA I[IOJYYECHHE HOBBIX 3HAHUW [0 XUMUH,
HEOOXOAMMbIE 71 OOBSICHEHUs HaOII0JaeMbIX IPOLIECCOB U SBJICHMH, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIHCKON KYJIBTYPhl, B TOM YUCJI€ HABBIKOB CAMOCTOSITEIHHOU pabOThI C
y4eOHBIMU TEKCTaMHU, CIPABOYHON JIUTEpaTypoil, TOCTYIHBIMU TEXHUYECKUMH CpEICTBAMU
UH(POPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOYYCHHIO W TO3HAHHWIO, JF0003HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM U HCCIEI0BATEIbCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU U YPOBHS 00yUYEeHUs B JalIbHEUIIIEM;

4) hopMHPOBaAHNS KYJbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOULIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH
Ha 3J0pOBbI 00pa3 »KU3HU, OCO3HAHHE TMOCIEACTBUIA U HENPUSTHE BPEIHBIX IPUBBIUEK
(ynoTpeOneHusl ajKorojisi, HAapKOTHKOB, KypeHHus), HEOOXOAMMOCTH COOJIOACHHUS MPaBUI
0€30MacHOCTH TIPH OOPAIEHNN C XUMUYECKHUMH BEIIECTBAMU B OBITY M peabHOM KU3HU;

5) Tpy/10BOro BOCHIUTAHHS

MHTEPEC K MPAKTUUYECKOMY H3Y4YEHHIO Tpodeccuil U Tpylda pa3InyHOTO poja, YBaXKEHUE K
TPYJZly U pe3ysibTaTaM TPYAOBOMN JIEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX
3HAHUU MO0 XUMUU, OCO3HAHHBINA BHIOOP UHIMBUAYAIbHOU TPACKTOPHUH MPOIOJKEHHS] 00pa30BaHuUs
C y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIECTBEHHBIX HHTEPECOB H
NOTPeOHOCTEM, YCIENHON MPpo(ecCHOHaNbHOM ASSITETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH a/IalITUPOBATHLCS B IPOGECCHOHATBHOMN Cpe/Ie;

6) IK0JIOrH4eCcKOro BOCIIUTAHMSI:

IKOJIOTUYECKH I11e]1eCO00pa3HOe OTHOIICHHE K IMPHPOJIe KaK HCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHWMAHHE IIEHHOCTH 3JIOPOBOTO M 0O€30IMacHOro o0pasza >KW3HH,
OTBETCTBCHHOE OTHOIICHHEC K COOCTBEHHOMY (HU3UYECKOMY W TICHXHYCCKOMY 370POBBIO,
OCO3HaHHUE [IEHHOCTU COOJIIOJICHUS MPaBUJI OE30MaCHOTO MOBEACHUS TpU padoTe ¢ BEIIECTBAMH, a
TaKXKe B CHUTYAIHsIX, YIPOKAIOIINX 30POBBIO U )KH3HH JTIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJTy4YaeMble MPU U3YUYEHUU XUMUH, JJI1 pEeLICHUs 3a/aad,
CBSI3aHHBIX C OKPYKAIOLIEW MNPUPOJHOW CPEOOM, I TOBBIMIEHUS YPOBHSA OSKOJOTHYECKOU
KyJbTYpPbI, OCO3HAHUS TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MpoOIeM M MyTed UX perieHus
ITOCPEJICTBOM METOJOB XMMHUH, HKOJOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOICTBOBATHCS UM B
IT03HABATEIbHON, KOMMYHUKATUBHOW U COLIMAJIBHON MIPAKTUKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBLACIAIOT 3HAUMMBbIE U1 (OPMHUPOBAHUS
MHPOBO33pEHUST OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHWs, MPHUHIUI, TUIMOTEe3a, (AKT, CUCTEMa,
IpoLIeCC, IKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 3TUX MPeIMETOB (OPMUPOBAThH MPECTABICHUE O



LEJIOCTHOM HayyHOM KapTMHE MHpa, M YHHUBEpCalbHble YyueOHbIE JeUCTBUS (I1O3HABATEINIbHBIE,
KOMMYHUKATHBHbBIE, PETyJISTUBHBIE), KOTOphle oOecrneuuBaroT (GOopMHpOBaHHE TOTOBHOCTU K
CaMOCTOATENLHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU NEATEIHHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJbHbIE YueOHbIE el CTBUS
Ba3oBble Jioruyeckne aeiicTBus:

YMCHUA UCII0JIb30BATh HpI/IéMLI JIOTMYCCKOI'O MBIIIJICHUSA ITPHU OCBOCHHUU 3HAHUU: PaCKpPbIBATb
CMBICJI XUMHUYECKUX ITOHATUM (BLII[GJ'IHTL HX XapPAaKTCPHBIC ITPU3HAKH, YCTAHABJINBATL B3aUMOCBA3b
C ApyIruMu HOH)ITI/IHMI/I), HUCIIOJIB30BAaTh IIOHATHA IJIA 00BIACHEHUS OTACJIBbHBIX (baKTOB 151 HBJ'I@HHI?I,
BLI6I/IpaTI> OCHOBAaHHA W KPHUTCPpUU JIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWYECCKHNX BE€IICCTB W XHMMHYECCKHX
peaKHHﬁ, YCTaHABIWBATh NPUYHUHHO-CJICACTBCHHBIC CBA3U MCXKIY 00BEeKTaMU HU3Yy4YCHUA, CTPOUTDH
JIOTHYCCKUC PACCYKACHUSA (I/IHI[YKTI/IBHBIC, JACAYKTUBHBIC, IIO aHaJ'IOI‘I/II/I), A€JaTb BbIBOAbBI H
3aKJIIOUYCHHUA,

YMEHUE MPUMEHSATh B IMPOLIECCE IMO3HAHUSA MOHATUS (MPEAMETHbIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETHU, HCIOJb3yeMble B XHMHH, MPEOOpPa30OBLIBATH IIUPOKO
NPUMEHSIEMbIE B XMMHUU MOJIEJIbHBIE IMPEACTABICHUS — XMMHUYECKUHM 3HAK (CHMBOJI DJIEMEHTA),
XUMHYeCKass QopMyJa W ypaBHEHME XHUMHUYECKOW peakuud — TpU peuieHud Yy4yeOHo-
MO3HABATEJIbHBIX 33J1a4, C YYETOM 3TUX MOJICIbHBIX MIPEACTABICHUN BBISBISATh U XapaKTepU30BATh
CYILIECTBEHHbBIC MPU3HAKU MU3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBJISITH  OOIIME 3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHbIE CBS3M M TPOTHBOPEUYUs B
M3Yy4aeMbIX IIPOLIECCaxX U SIBICHUSX.

Bba3oBrbIe nccieaoBarTebCKHe AeHCTBUSA.

YMEHHE UCIIOJIb30BaTh IIOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, 4 TAKKE
B KAQ4eCTBE OCHOBBI JJIs1 (POPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKICHUM;

NpUOOpPETeHHE ONbITa 10 IUIAHUPOBAHUWIO, OPraHU3allMd MU TPOBEIACHUI0 YUYCHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJOM MPOIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBAThH €T0
pesynbTar, GopMyIHpoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO OTIBITA,
UCCIIEIOBAHUS, COCTABJISITH OTUET O MIPOJIeSIaHHOM padoTe.

Pabora c unpopmanmen:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIMIO PA3TINYHBIX BHIIOB U
(GopM mpeAcTaBiICHUs, MOJYyYaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAy4HO-NOMYJISIpHAs JIMUTEpaTypa
XUMHUYECKOTO COJIEpKaHMs, CIIpaBOYHbIe MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLCHUBATh
IPOTUBOPEYMBYIO U HETOCTOBEPHYIO HH(OPMALHUIO;

yMEHHE NPUMEHATh Pa3IMYHbIe METOJbI U 3aMpOChl IPHU MOUCKE U 0TOOpe MHPOpMALUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JUISl BBIIIOJIHEHUS yYE€OHBIX M MO3HABATEIbHBIX 3a]ad
onpeAeNnéHHOro THMA, NPUOOpPETeHHE OIbITa B OO0JACTH MCIOJIb30BaHUS HHGOPMAIMOHHO-
KOMMYHUKATHBHBIX TE€XHOJIOTUH, OBIAJECHUE KYJIbTYpON AKTHMBHOTO HCIIOJIb30BAaHUS Pa3IUYHBIX
IIOMCKOBBIX ~CHUCTEM, CaMOCTOSTENIBHO BBIOMPATh ONTHUMAJIbHYIO (QOpPMY IpeICTaBJICHUS



uHpOpMAIIUU ¥ WUTIOCTPUPOBATh pEIlaeMbie 3a/ladll HECIOXKHBIMH CXEMaMH, JuarpamMmmami,
npyrumu popMaMu rpaduKu U UX KOMOMHAIUSIMH;

YMEHHME HCIIOJIb30BaTh W aHAJIM3UpPOBaTh B IMpolecce Y4YeOHON M HCCleA0BaTeIbCKON
NEeSTENHbHOCTH UH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOT0 X034iCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPY>Karollel MPUPOTHONM CPEIbI.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

YMEHHsI 33/1aBaTh BOMPOCHI (B X0/¢ Auanora u (Win) IUCKYyCCUH) TI0 CYIIECTBY 00CYKIaeMOU
TeMbI, (POPMYJIMPOBATH CBOM IMPEIJI0KEHUS OTHOCUTEIBHO BBIMOJHCHUS TPEIOKCHHOH 3a/1a4H;

YMEHHUS TPEJICTABIIATE TOJYyYCHHBIE Pe3yJIbTaThl I03HABATEILHOM JNCATEIHPHOCTH B YCTHBIX U
MUCBMEHHBIX ~ TEKCTaX; JeJiaTh MPE3CHTAIMI0 PE3yJbTaTOB  BBIMOJTHEHHUS XUMHYECKOTO
JKCIepuMeHTa (JTabopaTOPHOTO OMbBITa, JIA0OPATOPHOM pabOThI IO HCCICIOBAHUIO CBOMCTB
BEILIECTB, Y4€OHOTO MPOCKTA);

yMEHUSI Y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENHHOU U
UCCJIEIOBATEIbCKOM JEATENbHOCTU IPU PEIICHUM BO3HUKAIOMIMX MpOOJEM Ha OCHOBE YuéTa
Oo0IIMX MHTEPECOB M COIVIACOBAHMS TMO3UIMKA (0OCYX IACHHS, OOMEH MHEHUSIMU, «MO3TOBBIC
HITYPMBD», KOOPJIUHAIIUS COBMECTHBIX ACHCTBUH, ONpEAe/ieHHe KPUTEPHEB MO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOThI U IPYTHE).

PeI‘yJIﬂTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnue JeHCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMPEACNiTh LETN JeATEIbHOCTH, IUIAHUPOBAThH, OCYIIECTBIAT,
KOHTPOJIUPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HauOomnee 3P deKTUBHBIC CMIOCOOBI pelIeHNs YIeOHBIX U TO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIILHO
COCTaBJISATh UJIM KOPPEKTUPOBATH MPEJIOKEHHBIN alrOPUTM JACHCTBUNA MPU BBITIOJHEHUH 3aJaHUN
C y4€TOM TOJydYeHHs HOBBIX 3HAHWK 00 HM3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIIUAX,
OIICHMBATh COOTBETCTBHE MOJYUYCHHOTO PE3yJbTaTa 3asBICHHON IIeNIM, YMEHUE HUCIOJb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MPEeJjIaraéMbl€ B YCIOBUU 3aJJaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 0053aTEIbHOIO  COACpIKAHMA,
YCTaHOBJIGHHOTO JIaHHOM (enepanbHO paboueil mporpaMMOM, BBIIECISIOT: OCBOEHHBIE
oOyYaronIMMHUCSl HAy4yHble 3HAHMS, YMEHUS U CIOCOObl JACUCTBUH, cHenupuyecKue Jyis
NpPEeIMETHONM 007acTH «XUMHUS», BHUABI JCSITCIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHMS, €ro
MHTEPIpETaLnU, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIUsX.



K koniy oOydenusi B8 Kkiacce rnpeMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTD y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKHH 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAS aTOMHAsi U MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsl Macca,
MaccoBasi JOJIi XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJSIPHBIM 00BEM, OKCHUM, KHUCIIOTA,
OCHOBaHHUE, COJIb, BJEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCICHHS, XHUMHUYECKas peaKIus,
KJaccu(uKausl peakluii: peakiuyd COCJAMHEHUSI, PEaKIUU Pa3jOoKEHHUs, PEaKIUHU 3aMelIeHUs,
peakuu oOMeHa, IK30- U SHAOTEPMUUYECKUE PEaKIUH, TeIoBor 3(h(eKT peakiuu, siapo aroma,
AIIEKTPOHHBIN CIIOM aroma, aToOMHasi opOuTallb, paJlyc aromMa, XUMHUYECKasl CBs3b, MOJSpHAs U
HEMoJIApHAs KOBAJICHTHAs CBS3b, MOHHASI CBS3b, MOH, KATHOH, aHMOH, PacTBOp, MaccoBas JOJIs
BeniecTBa (IPOLEHTHAs KOHLIEHTPaLUs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMMUYECKHUX MOHATUNA U MPUMEHSTbh 3TH HNOHSTHUS IPU
OTIMCAHHUH BEIIECTB U UX MPEBPAICHUM;

UCTIOJb30BaTh XUMUYECKYI0 CHMBOJHUKY JJIsI COCTaBleHHs] (OpMyJ BEHIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIINA;

OTPENIeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, CTEIEHb OKHCIICHHUS
AJIEMEHTOB B OMHApHBIX COCAMHEHHSIX, MPUHAJIC)KHOCTh BELIECTB K OMPEACIEHHOMY KJaccy
coeMHeHH 1Mo GopmyiaM, BUJ XUMUUECKON CBSI3U (KOBAJICHTHAS U MOHHAs1) B HEOPTaHUYECKHUX
COCIMHEHHUSX;

packpsiBath cMbIca lleprnoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHKUE
NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX DJJEMEHTOB OT UX [IOJIOKEHUS B
[lepuonuyeckoit cucteme, 3aKOHOB COXPAHEHMSI MACChI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYEeHHS, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapaKTepu3oBaTh TaOnMmuHyro ¢opmy [leprnoanueckoil CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHSITHS «TrjaBHas moAarpynna (A-rpymnma)» u «modounas noarpymnmna (b-
TpyIIa)y, Majable U OOJbIINE TIEPHO/IBI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B TaOJIHIIe
«Ilepuoanueckass cucrtema xumudeckux oanemeHtoB J[. W. MenneneeBa» ¢ UYHMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUUECKUX 3JIEMEHTOB (COCTaB U 3aps] AApa, o01Iee Yucio
AJIEKTPOHOB U PACTIPECIICHUE UX TIO AIEKTPOHHBIM CIIOSIM);

KJIaCCH(PUIMPOBATh XUMHUECKHE DIIEMEHTHI, HEOPTaHUYECKHE BELIECTBA, XMMHUECKHUE pPEaKINU
(10 YHCITy ¥ COCTaBy yYaCTBYIOIIMX B PEaKIIUU BEIIECTB, MO TEIUIOBOMY 3 (heKTy);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIICCTB PAa3TUYHBIX KIIACCOB,
NOJATBEPXkKIasi ONMMCAHUE MPUMEPAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BOBMOYKHOCTH
MPOTEKAHHS XUMUUYECKHUX MTPEBPAIICHUN B PA3TUYHBIX YCIOBUSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO JJIEMEHTa MO (OopMyJie COCTUHEHHUS, MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE,
MIPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKITUH;

MPUMEHSATh OCHOBHBIE OIEPAlMU MBICIUTEILHOU NEATENbHOCTH — aHAJIM3 U CHUHTE3, CPaBHEHUE,
0000111eHne, CUCTEeMAaTH3aIUI0, KIaCCU(UKAIINIO, BBISIBICHUE MPUYNHHO-CIICICTBEHHBIX CBSA3EH —
JUIS W3Y4YEHHUs CBOMCTB BEIIECTB W XHWMHUYECKHX PEaKIUi, €CTeCTBEHHO-HAYyYHbIE METO/IbI
MO3HaHUs — HAOJI0/IEHUE, U3MEPEHUE, MOJIETTMPOBAHNE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);
CJIeIoBaTh MpaBUJiaM MOJIH30BAHUS XUMUYECKOW TMOCYI0M U jJabopaTopHBIM O0OpYJAOBaHHEM, a
Tak)Ke TMpaBWJIaM OOpAaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU IO BBITOTHEHHIO
7a00paTOPHBIX XMMUYECKUX ONBITOB MO MOJYYEHHIO M COOMpPAHHMIO Tra3000pa3HbIX BELIECTB



(BomOpoa W KHCIOPOJia), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOW MAacCOBOW Jojei
pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBaTh M MPOBOJIUTH XUMHUYECKHE OSKCIEPUMEHTHI TIO
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH M KHUCJIOT C T[OMOIIbIO HMHAMKATOPOB (JIaKMYC,
benondranernt, METUIOPAHX U JPYTHE).

K koniy oOydenuss B9 Kkiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMUMHYECKHUX ITOHATHH: XMMHMYECKMM DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHWOH, IPOCTOE  BEILIECTBO,  CJIIOKHOE  BEIIECTBO,  BAJEHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKMCIIEHUS, XHWMHUYECKas peakuus, XUMHUYECKas CBA3b,
TEIUIOBOM 3P QEKT peakiru, MOib, MOJSPHBIM O00BbEM, PaCTBOpP, DIEKTPOIUTHI, HEIIEKTPOIHUTHI,
AIIEKTPOJIUTHYECKAs JTUCCOLMAIMS, pEaKlMd HWOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecue, 0OpaTUMbIE U HEOOPATUMBIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAaHOBIEHHE, aJJIOTPOIHUs, aM(OTEPHOCTD,
XUMHUYECKas CBSI3b (KOBAJIEHTHAs, MOHHAS, METAIUINYECKas ), KPUCTAININYECKAs PEIIETKA, KOPPO3US
METAJIJIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKLIUH, MPEAEIbHO AomycTuMas KoHeHTpamus 111K
BEILECTBA;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX NOHATUN U IPUMEHSATH 3TU MOHATHUS IIPU
OIMCAHUY BELIECTB U UX NIPEBPAILCHUN;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJIHMKY JJI COCTaBlieHUs (OpMyN BEIIECTB M ypaBHEHHM
XUMHYECKUX PEaKLUM;

ONIPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHWMHUYECKHUX OJJIEMEHTOB B COEIUHEHHMSIX
pa3IM4YHOrO COCTaBa, MPUHAMJIEKHOCTb BELIECTB K ONPEAEIEHHOMY KJIAcCy COEIUHEHHUM I10
dbopMmynam, BUII XUMUYECKOW CBS3HM (KOBAJICHTHAsl, HOHHAS, METAIJIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA]l WOHA MO XUMHUYECKOW ¢dopMyse, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCTMHEHNN, TN KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;
packpsiBaTh cmbici llepmoanueckoro 3akona J[. WM. MenneneeBa W JIEMOHCTPHpPOBATH €O
NOHMMaHWE: ONKCHIBATh W XapakTepu3oBaTh TaOnmuuHyr ¢opmy llepuonndeckoii cuctembl
XUMUYECKUX DSJIEMEHTOB: pa3inyaTh TOHATHUS «TJaBHas moArpymma (A-Tpymnma)» U «modouyHas
noarpynmna (b-rpymma)», Manbsle u Oonbline MEPHOIbI, COOTHOCHTH OOO3HAUEHUs, KOTOPHIC
UMEIOTCS. B TIEPUOJAMYECKON Talnuile, C YWUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij siapa, oOllee YMCIIO MEKTPOHOB U paclpeesieHue ux Mo
AJIEKTPOHHBIM CJI0SIM), OOBACHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHNH B MpeJiesax MajblX IEPUOJIOB U ITIaBHBIX NOATPYIMI C YYETOM CTPOCHUS UX ATOMOB;
KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKHE PEaKIUH
(MO YKCTy M COCTAaBY YYacCTBYIOUIUX B PEAKIMM BEUIECTB, MO TEIIOBOMY (D (PEKTy, MO0 U3MEHEHHUIO
CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(PUYECKUEe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXKIAs OMMCAHHUE IMPUMEPAMHU MOJIEKYJSPHBIX M MOHHBIX YPaBHECHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIN;

COCTAaBJISITh YPABHEHUS JJIEKTPOJIUTAYECKON NUCCOLMALMU KUCIIOT, WIEJIOYEH U COJIEH, TTOJHBIE U
COKpalI¢HHbIE YPAaBHEHUS PEaKIMid MOHHOTO OOMEHA, YPaBHEHHUS PEaKIIMid, MOATBEPKIAONTUX
CYIIECTBOBAHHNE M'€HETUUECKOM CBS3U MEK/y BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

PACKphIBaTh CYIIHOCTb OKHMCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUSA
3JIEKTPOHHOTO OajaHca ATUX PeaKIMii;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOECHHS, BO3MOXHOCTH MPOTEKAHUS
XUMHWYECKUX MPEBPALLECHUMN B Pa3JIMYHBIX YCIOBUSAX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO »JIeMEHTa Mo (opMmyse COeAMHEHHUs, MacCOBYIO [OJII0 BelleCTBa B pPacTBOpE,
MIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pPEeaKIuu;

coOJI0/1aTh MpaBWJIa MOJb30BaHUS XMMUYECKOM MOCYZOW U J1abOopaTOpHBIM O0OpYAOBAHHMEM, a
TaK)Ke MpaBuiia OOpalIEeHHs] C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIHMSIMH I10 BBIMOJTHEHHUIO
7a00paTOPHBIX XMMUYECKUX ONBITOB MO TMOJYYEHHUIO M COOMPAHHIO Ta3000pa3HBbIX BEIIECTB
(aMMmaka M yriaeKucsoro rasa);

OPOBOJUTh  PEAaKIUH, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB  PAa3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOpPUA-, OpoMHIA-, MOAMUI-, KapOoHat-, ¢docdar-, CuIMKaT-,
cynbdar-, THAPOKCUI-NOHBI, KATUOHBI AMMOHHUS U MOHBI U3YUEHHBIX METAJUIOB, MPUCYTCTBYIOIINE
B BOJIHBIX PAcTBOpaxX HEOPTaHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIEC OIEPAIMM MBICIUTENLHON NEATENIbHOCTH — aHajJU3 M CHUHTE3, CPAaBHEHUE,
0000111eH1e, CUCTEeMaTU3alMIO, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€U — U U3YUYCHUS
CBOMCTB BELIECTB M XMMHUYECKUX PEaKIUil, eCTEeCTBEHHO-HAy4YHble METOAbl TO3HAHUA —
HaOJI0/IeHNEe, U3MEPEHHE, MOJICTUPOBAHKE, IKCIIEPUMEHT (PEalIbHbIN U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
No HaumenoBanue pa3ziesioB U T€M NporpaMMbl KonnuectBo yacoB DnekTpoHHbIe (IU(PPOBEIE)
n/n Beero|| KourposnbHbie [IpakTruecKue 0bpazoBaTeNbHBIE PeCypCHI
paboThI paboThI
Pazneu 1. IlepBoHayaibHble XUMHYECKHE MOHATHSA
1.1 | Xumus — BaxkHast 00JaCTh €CTECTBO3HAHUS U TPAKTUIECKOM S 2 [[BubmuoTeka [JOK
JESITEIbHOCTH YETOBEKA https://m.edsoo.ru/7f41837c]]

1.2 |BemiecTBa M XUMHUYECKHUE PEAKIHH 15 1 [[bubmuroTeka [IOK
https://m.edsoo.ru/7f41837c]]

|I[06aBI/ITL CTPOKY

[MToro o passeny | 20 |

Pa3znes 2. BaxkHeline npeacTaBuTeId HEOPraHUYECKUX BelleCTB

2.1 |Bo3nyx. Kucnopon. [Tonsitie 06 okcuaax 6 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

2.2 | Bogopoa.IloHsTHE O KHCIIOTaX M COJIAX 8 1 [[bubnmoreka IIOK
https://m.edsoo.ru/7f41837c]]

2.3 |Bona. PactBopsl. [ToHsiTHEe 00 OCHOBaHUSIX S5 1 1 [[bubnuoreka LIOK
https://m.edsoo.ru/7f41837c]]

2.4 |OCHOBHBIE KJTACCHI HCOPTAaHMUYECKUX COCAMHEHHIM 11 1 1 [[bubnuoreka LIOK
https://m.edsoo.ru/7f41837c]]

|I[06aBI/ITL CTPOKY

Hroro no pazneny 30

Paznen 3. Ilepuoguveckuii 3axkoH u [lepnoauveckas cucrema xumuueckux 3jiemeHToB /{. U. MenaesneeBa. CTpoeHue aToMoOB.
XumMuyeckasi CBsi3b. OKHCIUTETLHO-BOCCTAHOBHTEIbHbIE PeaKIIUN

3.1 |[lepnommueckuii 3axkoH U [leproamueckas cucTeMa XUMUIECKHUX 7 [[bubmuoteka LIOK
anemenToB [[. V1. MenneneeBa. CtpoeHue aToma https://m.edsoo.ru/7f41837c]]

3.2 | Xumuueckas cBs3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 8 1 [[bubmmroTeka [IOK
https://m.edsoo.ru/7f41837c]]

|I[06aBI/ITL CTPOKY
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No

/o

HaumenoBanue pa3zenoB ¥ TeM IPOrpaMMBbI

KonnuectBoO yacoB

‘ DnekTpoHHbIe (IU(PPOBEIE)

Beero|| KourposnbHbie [IpakTuuecKue 0bpazoBaTeNbHBIE PeCypCEI
paboThI paboTsI
Hroro 1o pasueny 15 [[bubmnoreka IIOK
https://m.edsoo.ru/7f41837c]]
|I[06aBI/ITL MOYJTb
|I[06aBI/ITL pasaen
PesepBHOE Bpems 3

BBEIUTE 3Ha4YeHue| BBeauTe 3Havenue ||[[budmuoreka [IOK

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

OBIIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME

68
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9 KJIACC

Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KommuecTtBo yacos OnexrponHbie (IU(pOBLIE)
n/m Beero|| KonTponbHble I[IpakTHuecKue 0bpasoBaTeNbHbIE PECypChl
paboTbI paboThI
Pa3zges 1. BemecTBo 1 XuMmn4yeckue peakiuu
1.1 |TloBTOpeHue u yriyOiaeHne 3HAHUH OCHOBHBIX pa3JieNioB Kypca 8 || 5 1 [[Bubmuoreka [JOK
KJjacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XHMHYCCKUX PEaKIIUH 4 [[bubmnoTexa ITOK
https://m.edsoo.ru/7f41a636]]
1.3 |DnekrposmTHYecKas quccorranusa. XUMUYECKUE PEaKIuu B 8 1 1 [[BubmmoTeka LIOK
pacTBopax https://m.edsoo.ru/7f41a636]]
|I[06aBI/ITL CTPOKY
[MToro o passieny | 17 ||
|Pa3)1e.11 2. HemeTa/i1bl M UX COCAMHEHHUS
2.1 |OOmas xapakTepruCTUKa XUMUIECKUX AIeMeHTOB VIIA-Tpymiib. 4 1 [[bubmuoreka [IOK
["anorensl https://m.edsoo.ru/7f41a636]]
2.2 ||O0mas XxapakTepUCTUKA XUMUUISCKUX AIEMEHTOB VIA-TpyibL. 6 [[bubmmoreka [IOK
Cepa u e€ coeqHEeHUS https://m.edsoo.ru/7f41a636]]
2.3 ||O0mas xapakTepUCTUKA XUMUICCKUX AIEMEHTOB V A-TPyIIIIBL. 7 1 [[bubmmoreka [IOK
A30T, Gochop 1 UX cCoeTUHEHHUS https://m.edsoo.ru/7f41a636]]
2.4 | OOmas xapakTepUCTUKA XUMUISCKUX AIEMEHTOB [V A-Tpymibl. 8 1 2 [[bubmmoreka [IOK
Yrinepoa u KpeMHUI U UX COeTUHEHUS https://m.edsoo.ru/7f41a636]]
|I[06aBI/ITL CTPOKY
[MToro o paszeny | 25 ||
Pa3znes 3. MeTa/uibl U MX COeTMHEHUSA
3.1 ||OOuue cBOMCTBA METAILJIOB 4 [[bubnroreka [IOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BakHeiIme MeTauIbl M KX COCTHMHCHHUS 16 1 2 [[brubmnoTexa [IOK
https://m.edsoo.ru/7f41a636]]

|I[06aBI/ITL CTPOKY



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

Ne

HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI

KomnuectBo yacos

OnekTpoHHBIE (IUPPOBHIE)

n/n Beero|| KonTponbhbie [IpakTruecKue 06pazoBaTeNbHEIe PECyPCHI
paboThl paboThI

Wroro mo pazneny 20

Paznen 4. XuMus u OKpy:Kaoias cpeaa

4.1 |BemecTBa M MaTepHaJIbl B )KU3HH YEJIOBEKA 3 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41a636]]

|I[06aBI/ITL CTPOKY

Hroro mo pa3neny 3

|I[06aBI/ITI> MOYJTb

|I[06aBI/ITI> pasjen

Pe3epBHoE Bpems 3 [[bubnmoreka [IOK
https://m.edsoo.ru/7f41a636]]

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOYHOE IINTAHUPOBAHUE

8 KVIACC
No Tema ypoka KonnuectBo yacos | Hara DNeKTpOHHBIC IUPPOBHIE
n/m Beero|| Kontponsrbie | Ipaktuueckue | H3YdCHHA 00pa3oBaTelbHbIE PECYPChI
paboThI paboThl
1 |[Ipenmer xumuH. Poib XUMHHM B )KU3HH 4YesioBeKa. Tema u 1 [[Bu6mmoTeka IJOK
BEIICCTBA https://m.edsoo.ru/ff0d210c]]
2 |[loHsaTHE O METOAAX MO3HAHUS B XHMHUH 1 [[Bu6mmoTeka IJOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[Ipaxtuueckas padora Ne 1 «IIpaBuna paboTsl B 1 [[bubnuoreka [IOK
71a00paTOPUU M MIPUEMBI OOPAIIICHHUS C Ta00PATOPHBIM https://m.edsoo.ru/ff0d23dc]]
000pyI0BaHUEMY
4 |Yuctele BemecTBa 1 cMecH. CriocoObI pa3aeinenus cmecert | 1 [[Bu6mmoTeka IJOK
https://m.edsoo.ru/ff0d26ca]]
S |[[Ipaxtudeckas padora Ne 2 «Paznenenue cmeceii (Ha 1 [[bubnuoreka [IOK
IPUMEPE OYMCTKHU TIOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8]]
6 | ATOMBI U MOJICKYJIBI 1 [[bubmmroTeka [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 |XuMudecKue 3JeMEeHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKHX 1 [[bubnuoreka [IOK
HIIEMEHTOB https://m.edsoo.ru/ff0d2be8]]
8 |IIpocThic H CII0KHBIC BEIICCTBA 1 [[bubmmroTeka [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
9  ||ATOMHO-MOJNEKYISIpHOE YICHHE 1 [[bubmuoteka LIOK
https://m.edsoo.ru/ff0d2d50]]
10 |3aKOH MOCTOSTHCTBA COCTAaBa BEIIESCTB. XUMHUYCCKAs 1 [[bubmmoteka ITOK
dbopmyna. BaeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae]]
11 |OtHOcHTenbHAsS aToMHas Macca. OTHOCHTEIbHAS 1 [[bubmmoteka ITOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c]]
12 |MaccoBas J10JI1 XUMHUYECKOTO DJIEMEHTA B COCAMHCHHH 1 [[bubmmroTeka [IOK
https://m.edsoo.ru/ff0d350c]]
13 |KommuecTBo BemiecTBa. Moiib. MossipHas Mmacca 1 [[bubauoreka [IOK
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No Tema ypoka KomnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/i Bcero|| Konrponsasie | Tpakrnueckue | M3Y9CHHS | 06pasoBaTeibHbIC PECYPChI
paboThI paboThl
https://m.edsoo.ru/ff0d5230]]
14 | ®dusnueckre U XUMAYECKHUE SBJICHUS. XUMHUYCCKas 1 [[BubmuoTeka [JOK
peaxius https://m.edsoo.ru/ff0d37fa]]
15 |TIpu3HaKW ¥ yCIOBUS MPOTEKAHHUS XUMUYECKUX PEAKITUN 1 [[Bubauoreka [JOK
https://m.edsoo.ru/ff0d3al6]]
16 |3akoH COXpaHEHHUs MACChl BEIICCTB. XUMUYCCKHE 1 [[BubauoTreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88]]
17 | BprauciaeHus KOJIMYECTBA, MacChl BEIICCTBA 10 1 [[BubmuoTeka [JOK
YPAaBHCHHUSAM XUMHUYECKUX PEaKIHA https://m.edsoo.ru/ff0d5708]]
18 |Knaccudukaiuys XUMAYECKUX PEAKIHi (COSTUHCHHMS, 1 [[BubmuoTeka [JOK
pa3JIoKeHUs, 3aMEIICHHUs, OOMEHa) https://m.edsoo.ru/ff0d3f34]]
19 |M. B. JIoMOHOCOB — Y4E€HBIH-3HIIUKIIOIEIUCT. 1 [[BuGmauoTeka [JOK
O06o0011IeHne ¥ cCHCTeMaTH3aIus 3HAHUIA https://m.edsoo.ru/ff0d40c4]]
20 (KontponbHas padoTta Nel mo teme «Berectsa u 1 1 [[BuGmmoTeka [JOK
XUMHYECKUE PEaKIIUM» https://m.edsoo.ru/ff0d42901]]
21 |Bo3myx — cmech ra3zoB. CocraB Bo3ayxa. Kucimopom — 1 [[BubmauoTeka [JOK
AIIEMEHT | MPOocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e]]
22 |dusnueckue U XUMUYECKUE CBOMCTBA KHCIopoaa (peakiuu| 1 [[bubnuoreka LIOK
okucienusi, ropenue). [Tonstae 06 okcumax https://m.edsoo.ru/ff0d4614]]
23 CriocoOBbI MosTy4eHus: KUCI0PO/ia B JIAOOpaTOPHH U 1 [[bubauoTreka [JOK
npomeiiuieHHOCTH. [IpuMenenue kuciopoaa https://m.edsoo.ru/ff0d497a]]
24 | TeroBoit 3 GEKT XUMHUUECKON pEaKIIuH, TOHSATHUE O 1 [[bubnunoreka LIOK
TEPMOXHUMHUYECKOM YPAaBHCHHH, DK30- U DHIOTEPMHUICCKUX https://m.edsoo.ru/ff0d4790]]
peaKImsIx
25 |TorumBo (He(Th, yroib U METaH). 3arps3HEHUE BO3/IyXa, 1 [[bubnunoreka LIOK
CIOCOOBI €r0 MPEeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a]]
26 |IIpaktudeckas padota Ne 3 o reme «[lomyuyeHue u 1 1 [[bubmmoTtexa [IOK
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No Tema ypoka KomnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/i Bcero|| Konrponsasie | Tpakrnueckue | M3Y9CHHS | 06pasoBaTeibHbIC PECYPChI
paboThI paboThl
coOMpaHKe KUCIOPO/Ia, U3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2]]
27 |Bomopom — 3aeMeHT U npocToe BeriectBo. Haxoxaenue B|| 1 [[BubmuoTeka [JOK
IPHPOJIE https://m.edsoo.ru/ff0d4dd0]]
28 |dusnyeckue ¥ XUMHUUSCKHUE CBOMCTBA BOAOPO/IA. 1 [[BubmuoTeka [JOK
[IpumeneHnue Bogopoaa https://m.edsoo.ru/ff0d4dd0]]
29 |[ToHsTHE O KUCIOTAX M COJSAX 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d50d2]]
30 ||CriocoObl moy4YeHHs BOAOPO/a B JaOOpaTopuu 1 [[Bubauoreka [JOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[Ipaktuyeckas pabora Ne 4 mo Teme «[loyueHue u 1 1 [[bubnuoreka LIOK
coOupaHKe BOJOPO/Ia, U3YUCHUE €0 CBOWCTBY https://m.edsoo.ru/ff0d4f42]]
32 ||MounspHbIii 00bEM ra3oB. 3akoH ABOraapo 1 [[BuGmauoTeka [JOK
https://m.edsoo.ru/ff0d542¢]]
33 | BerumcieHus 00bEMa, KOJIUYECTBA BEIIECTBA rasa 1o ero 1 [[BuGmmoTeka [JOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA UIH 00BbEMY https://m.edsoo.ru/ff0d55a0]]
34 |BprauciieHusi 00bEMOB T'a30B MO YPaBHEHUIO PEAKIIUU HA 1 [[bubnuoreka LIOK
OCHOBE 3aKOHa 00OBEMHBIX OTHOIICHUH Ta30B https://m.edsoo.ru/ff0d5708]]
35 | dusnyeckre U XMMHUYECKHE CBOMCTBA BOJIBI 1 [[BuGmmoTeka [JOK
https://m.edsoo.ru/ff0d587a]]
36 ||CocraB ocHOoBanuii. [ToHsTHE 00 MHAMKATOPAX 1 [[bubauoTreka [JOK
https://m.edsoo.ru/ff0d59e2]]
37 ||Boma xak pacTBOpHTEh. HacklllieHHbIC U HEHACHIIIICHHBIC 1 [[BubmmoTeka [JOK
pacTBOpBL. MaccoBasi T0JIsI BEIIECTBAa B pacTBOPE https://m.edsoo.ru/ff0d5b40]]
38 |[IpakTryeckas padora Ne 5 o teme «I[IpurotoBienue 1 1 [[BubmmoTexa [TOK
PacTBOPOB € OMpeAeNEHHON MAaCCOBOH JI0JIeH https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOI'O BEIIECTBA)
39 |KonrpoabHas padora Ne2 o teme «Kucmopona. Bogopoy. 1 1 [[bubnunoreka LIOK
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No Tema ypoka KomnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/1 Bcero|| Konrponsasie | Tpakrnueckue | M3Y9CHHS | 06pasoBaTeibHbIC PECYPChI
paboThI paboThl
Boaa» https://m.edsoo.ru/ff0d6342]]
40 |[Okcuapl: cocTas, KinaccuUKaims, HOMCHKIIATypa 1 [[Bubauoreka [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[Tomy4yeHre U XUMHUYECKHE CBOMCTBA KHCIOTHBIX, 1 [[BubmuoTeka [JOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e]]
42 ||OcHOBaHUS: COCTaB, KiIaccU(UKAIMsI, HOMEHKIIATypa 1 [[bubnunoreka LIOK
https://m.edsoo.ru/ff0d67ca]]
43 |TTony4yeHHre U XMMHYECKUE CBOMCTBA OCHOBAHUIA 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d67ca]]
44 | KucnoTsl: cocTaB, Kiaccu(ukalys, HOMEHKIATypa 1 [[bubnuoreka LIOK
https://m.edsoo.ru/ffOdfee2]]
45 |[Tosy4yeHre U XUMUYECKHUE CBOMCTBA KHCIIOT 1 [[BuGmauoTeka [JOK
https://m.edsoo.ru/ffOdfee2]]
46 |[Comu (cpemHue): HOMEHKIIATypa, CIOCOOBI IOTYYCHUS, 1 [[bubnuoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad94741]]
47 |IIpaktuyeckas padora Ne 6. Pemenue skcriepumeHTanbabix| 1 1 [[bubnuoreka LIOK
3anmad 1o reMe «OCHOBHBIE KIIACChl HEOPTAaHUIECKIX https://m.edsoo.ru/00ad9b7c]]
COCIMHEHUI
48 |['eHeTHuecKas CBSI3b MKy KJIaCCAMH HEOPTaHHMYECKUX 1 [[bubmuotexa [IOK
COETUHCHHIA https://m.edsoo.ru/00ad9a50]]
49 ||O000IIeHHE U CUCTeMATH3aIIHs 3HAHUI 1 [[bubmuoTreka [JOK
https://m.edsoo.ru/00ad9cb2]]
50 ||[KouTtposbHas padota Ne3 mo teme "OCHOBHBIC KJIACCHI 1 1 [[BubmmoTeka [JOK
HEOPraHMYECKUX COCAUHEHHN" https://m.edsoo.ru/00ad9ela]]
51 |IlepBbIe MOMBITKU KIACCU(PUKAIIMA XUMHUIECKUX 1 [[BubmmoTeka [JOK
351eMeHTOB. [ToHATHE O TPyIIaxX CXOTHBIX JIIEMEHTOB https://m.edsoo.ru/00ad9ffa]]
52 |[Tepuoaudeckwii 3akoH u [lepuoandeckas cucrema 1 [[BubmmoTeka [JOK
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No Tema ypoka KomnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/o Bcero|| Konrponsasie | Tpakrnueckue | M3Y9CHHS | 06pasoBaTeibHbIC PECYPChI
paboThI paboThl
XUMHUeCKHX 3aeMeHToB JI. M. Menneneena https://m.edsoo.ru/00ada52c]]
53 ([Tepuopbl, TPYIIIBI, TOATPYTIITHI 1 [[Bubauoreka [JOK
https://m.edsoo.ru/00ada52c]]
54 ||[Ctpoenue atromoB. CocTaB aTOMHBIX szep. M3oton 1 [[Bubauoreka [JOK
https://m.edsoo.ru/00ada342]]
35 ||CtpoeHHeE IEKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB 1 [[BubauoTreka [JOK
[Mepuoamnueckoii cucremsr 1. . Menaeneena https://m.edsoo.ru/00ada6bc]]
56 || XapakTepHCTHKAa XMMHYECKOTO 3JIEMEHTA IO €ro 1 [[BubmuoTeka [JOK
nojosxenuio B [lepuoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824]]
MenneneeBa
57 |3nauenue ITeproaudyeckoro 3akoHa JuIsl pa3BUTHS HAyKu U || 1 [[bubmmroTeka [JOK
npakTukd. []. . MenneneeB — y4€HbIH, meaaror u https://m.edsoo.ru/00ada96e]]
rpak1aHUH
98 | DAEKTPOOTPHIIATEILHOCTH aTOMOB XMMHUYECKUX JeMeHTOB|| 1 [[bubmroTeka [JOK
https://m.edsoo.ru/00adaab8]]
99 |HMonHHas XUMHYECKasl CBSI3b 1 [[bubmroTeka [JOK
https://m.edsoo.ru/00adac34]]
60 |[KoBajeHTHas MOJIspHAS XUMHYSCKAs CBA3b 1 [[bubmroTeka [JOK
https://m.edsoo.ru/00adaab8]]
61 |[KoBajeHTHas HEMOJSAPHAS XUMHUICCKAS CBA3b 1 [[bubmroTeka [JOK
https://m.edsoo.ru/00adaab9]]
62 |CrereHb OKUCIICHUS 1 [[bubnmoreka [IOK
https://m.edsoo.ru/00adae28]]
63 |OkHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 [[bubnuoreka [IOK
https://m.edsoo.ru/00adb076]]
64 OxkucIuTEeNIN U BOCCTAHOBHUTEIIH 1 [[bubmmoteka ITOK

https://m.edsoo.ru/00adb076]]
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No Tema ypoka KomnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero|| Koutpomsasie || Ipaxtuueckue | U3Y9CHHS || 00pasoBaTelbHEIC PECypCEI
paboThI paboThl
65 (Kontponbnas padota Ne4 o reme «CtpoeHHe aToma. 1 1 [[bubmmoteka ITOK
XHUMUYECKas CBA3b) https://m.edsoo.ru/00adb486]]

66 (PesepBHbIi ypok. O000IIEHNE ¥ CUCTEMATH3AIMS 3HAHUHA 1 [[bubnuoreka [IOK
https://m.edsoo.ru/00adb33c]]

67 |PesepBHbIi ypok. O600IIIEHNE ¥ CHUCTEMATH3AIUS 3HAHUH 1 [[bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch2]]

68 (Pe3epBHBI ypok. O000IIEHNE ¥ CUCTEMATH3AIHS 3HAHUHA 1 [[bubnuoreka [IOK
https://m.edsoo.ru/ff0d61c6]]

|I[06aBI/ITL CTPOKY |

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 4 4
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9 KJIACC

Ne Tema ypoxa KonuuecTBo yacoB ‘ Hata DneKTpoHHBIE U(POBHIE
n/m Beero| Koutpomsasre || [paktuueckue || H3YICHUA o0pa3oBaTebHBIC PECYPCHI
paboThI paboThI
1 |[[Tepuonnyeckuii 3akoH. [Teproanueckas cuctema xumuueckux| 1 [[bubOmnoTeka IIOK
anementoB Jl. 1. MenneneeBa https://m.edsoo.ru/00adb59e]]
2 |3aKOHOMEPHOCTH B U3MECHECHUHU CBOWCTB XMMHYCCKUX 1 [[brbOmnoTexa IIOK
3JIEMEHTOB MEPBBIX TPEX IMEPHOIOB https://m.edsoo.ru/00adb6b6]]
3 |[[Knaccudukanus 1 HOMEHKIATypa HEOpraHMUeCKuX BemiecTs || 1 [[bubnmoreka [IOK
https://m.edsoo.ru/00adb7e2]]
4 || Buabl XMMUYECKOW CBSA3U M TUTIBI KPUCTAITMUECKUX pemeTok | 1 [[bubnuoreka [JOK
https://m.edsoo.ru/00adbac6]]
5  ||KonTposbHas padora Nel mo teme «IloBTOpeHHEe 1 1 (1]
yIIIyOJIeHUE 3HaHUI OCHOBHBIX Pa3/iesioB Kypca 8 Kiaccay
6 ||[Kiaccudukanus XUMUYECKUX PEAKIIHIA TI0 Pa3TUIHBIM 1 [[Bubnuoreka [JOK
npH3HAKaM https://m.edsoo.ru/00adbcb0]]
7 |TloHATHE O CKOPOCTH XUMHUUECKOH peakiuu. [loHsaTHE O 1 [[bubmmoreka [IOK
TOMOT'€HHBIX U I€TEPOr€HHBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a]]
8 |IloHsiTHE O XMMHUYECKOM paBHOBECHUHU. DaKTOPHI, BIUSIIOIINAC 1 [[bubnuoreka [JOK
Ha CKOPOCTh XMMHUYECKOM PEaKIIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c]]
XUMHUYECKOTO PaBHOBECHSI
9 |OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 1 [[bubOmnoTexa [IOK
https://m.edsoo.ru/00adcade]]
10 || Teopwust aneKTpoaUTUICCKOM muccoranui. CHIbHBIC U 1 [[bubmuoreka [JOK
CJ1a0bIe IEKTPOJIUTHI https://m.edsoo.ru/00adcd68]]
11 |MonHbIC ypaBHCHHS PEaKIIUi 1 [[bubmuoreka [JOK
https://m.edsoo.ru/00add448]]
12 [ XpuMHuecKHe CBOMCTBA KMCIIOT M OCHOBAHHUI B CBETE 1 [[bubOmunoTexa [IOK
Npe/CTaBICHUHN 00 IEKTPOIUTUICCKON TUCCOIIHAIINT https://m.edsoo.ru/00add5d8]]
13 | Xumuueckre CBOMCTBA CoJIei B CBETE MPEICTaBICHHI 00 1 [[bubOmunoTexa [IOK
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No Tema ypoxa KonuuecTBo uacos ‘ Hata DJeKTPOHHBIE ITUPPOBBIC
n/n Beero|| Konrponbasie || [IpaxTiaeckue || H3Y9eHH 00pa3oBaTeNbHBIC PECYpPChI
paboThI paboTHhI
AJIEKTPOJIUTUICCKOM TUCCOIMAIIUH https://m.edsoo.ru/00add8b2]]
14 |TToHsATHE O THAPOJIHM3E COJICH 1 [[bubmmoreka IIOK
https://m.edsoo.ru/00add9d4]]
15 |O000wenue u cucremaru3anus 3HaHUN 1 [[bubnroreka [IOK
https://m.edsoo.ru/00addd12]]
16 |[IpakTmueckas padota Ne 1. «PerieHne 3KkcriepuMeHTATbHBIX 1 1 [[Bubnuoreka [JOK
3a1auU» https://m.edsoo.ru/00addbfa]]
17 |KonTpombsHas padota No2 1o Teme « DINeKTPOIUTHIECKAast 1 1 [[Bubnuoreka [JOK
JMCCOIMAIUS. XUMHUUCCKUE PEAKIK B PACTBOPAX» https://m.edsoo.ru/00addec0]]
18 ||OOmas xapaKTepUCTHKA rajJoreHoB. XMMHUYECKHe CBOicTBa Ha| 1 [[bubnmoreka [IOK
npHuMepe XJIopa https://m.edsoo.ru/00addfe2]]
19 |[XmopoBomopoa. CossiHast KHCI0Ta, XUMUYECKHE CBOMCTRA, 1 [[brbOmnoTexa [IOK
NOJy4eHHUE, TPUMEHEHNE https://m.edsoo.ru/00ade104]]
20 |TTIpakTuueckas padota Ne 2 mo teme «IlomydeHue constHOM 1 1 [[bubmuoreka [JOK
KHCJIOThI, U3YYCHUE €€ CBOWCTB https://m.edsoo.ru/00ade348]]
21 |BeryricieHus IO ypaBHEHUSM XUMHUUECKUX PEAKIIAHN, €CITH 1 [[bubnuoreka [JOK
OJIMH M3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488]]
22 |O0mIast XxapakTepucTUKa 3JieMeHTOB VIA-rpynib 1 [[bubmuoreka [JOK
https://m.edsoo.ru/00ade64a]]
23 || AjutoTporiHbIe MOTUQHKAIU cepbl. Haxoxmenue cepbl u eé 1 [[bubnuoreka [JOK
COCJIMHEHUH B pUpoie. XMMHUYCCKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a]]
24 | CepoBoa0pO/, CTpOCHHUE, (PU3UUESCKHE U XUMUYCCKUE 1 [[Bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/00ade802]]
25 ||Okcuppl cepbl. CepHasi KUCIIOTa, PU3HUECKHAE U XUMUYCCKHUE 1 [[bubnmoreka [IOK
CBOWCTBA, MPUMEHCHHE https://m.edsoo.ru/00adea28]]
26 | XuMUYecKHe peakiiuu, JIeKAIIIe B OCHOBE MPOMBIIIUICHHOTO 1 [[bubmuoreka [JOK
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No Tema ypoxa KonuuecTBo uacos ‘ Hata DJeKTPOHHBIE ITUPPOBBIC
o/m Beero| Koutponshsre || paxtiueckue || H3Y9CHH 00pa3oBaTebHbIC PECYPCHI
paboThI paboTHhI

croco0a MmoayYeHus: CEPHOM KUCIOThI. X MMHYECKOE https://m.edsoo.ru/00adec8a]]
3arpsI3HEHUE OKPYIKAIOIICH CPe/Ibl COSTMHEHUSMH CEPBI

27 | BeryriciieHrE MacCOBOM JIOJIM BBIXOJIA MPOAYKTa PEaKIUK 1 [[bubmuoreka [JOK

https://m.edsoo.ru/00adec8a]]

28 | OOmas xapaKTepHUCTUKA JIEMEHTOB V A-Tpymmbl. A30T, 1 [[Bubauoreka [JOK
pacrnpocTpaHeHHEe B IPUPOJIC, PUINICCKHE U XUMHUYECKUE https://m.edsoo.ru/00adeea6]]
CBOKCTBA

29 | AMMmuak, ero pu3uveckre 1 XUMUYCCKUE CBOWCTBA, 1 [[brbOmnoTexa [IOK
MOJIyYCHHE U IPUMEHEHUE https://m.edsoo.ru/00adf0041]]

30 |IIpaxtudeckas padota Ne 3 o reme «I[lomyuenne ammuaka, 1 1 [[bubnuoreka [JOK
U3YYCHHUE €TO CBOMCTBY https://m.edsoo.ru/00adf180]]

31 |A3oTHas KUCIIOTa, e€ PU3NIECKUEC U XMMHUYCSCKUE CBOMCTBA] | 1 [[bubnmoreka [IOK

https://m.edsoo.ru/00adf306]]

32 |HMcnonp30BaHUE HUTPATOB U COJICH aMMOHHMS B KAUECTBE 1 [[buOmnoTexa [IOK
MUHEPATbHBIX YA00peHui. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518]]
OKpY>Karolen cpeibl COETMHEHUSIMU a30Ta] |

33 | dochop. Oxcun dochopa (V) u hocdopHast KUcIoTa, 1 [[Bubmuoreka [JOK
(bu3udecKkre ¥ XMMUYIECKHE CBOWCTRA, MOJYUYCHHE https://m.edsoo.ru/00adf68a]]

34 |Mcmonp3oBanue GpocdaToB B Ka4ecTBE MHHEPAITBHBIX 1 [[bubnuoreka [JOK
ynoOpeHuit. 3arpsisHeHUEe PUPOIHOM cpepl pochaTamu https://m.edsoo.ru/00adfc20]]

35 |Yruepon, pacnpocTpaHeHHe B IPUPOJE, PU3UUECKHE U 1 [[Bubmuoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c]]

36 |Okcuapl yriaepoaa, ux (U3HYECKUE U XUMHUYECKHE CBOMCTRA. 1 [[bubmmoreka [IOK
DKOJIOTHYECKHE TIPOOIIEMBI, CBI3aHHBIC C OKCHJIOM YTIJIepo/ia https://m.edsoo.ru/00adfebe]]
(V)

37 | YronbHas KHCIIOTA U €€ COJIU 1 [[bubmmoreka [IOK

https://m.edsoo.ru/00ae006c¢]]
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No Tema ypoxa KonuuecTBo uacos ‘ Hata DJeKTPOHHBIE ITUPPOBBIC
o/m Beero| Koutponshsre || paxtiueckue || H3Y9CHH 00pa3oBaTebHbIC PECYPCHI
paboThI paboTHhI
38 |IIpaktuueckas padota Ne 4 o teme "Tlonydenue yriuekucioro| 1 1 [[bubnuoreka [IOK
ra3a. KauecTBeHHas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027¢e]]
39 |[lepBoHavanbHbIE MOHIATHS 00 OpraHMYECKHX BEIIEeCTBaxX Kak of 1 [[bubmuoTexa [IOK
COCIMHCHHMSIX yIiIepoJia https://m.edsoo.ru/00ae054e]]
40 |KpemHuii 1 €ro CoeIuHCHHMS 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae080a]]
41 |[Ipaktudeckas padota Ne 5. PeneHne 3KcriepuMEHTaIbHBIX 1 1 [[bubmmoreka [IOK
3a/1a4 1o TeMe «BakHele HeMeTallIbl U UX COSTUHEHUS https://m.edsoo.ru/00ae0bf2]]
42 |KoutponbHas padoTta Ne3 mo teme «Bakueiiiive HemeTamisl || 1 1 [[BubmmoTeka LIOK
WX COCTUHEHUS https://m.edsoo.ru/00ae0el8]]
43 |OOGIas xapakTepUCTUKA XUMHYECKHX dJICMCHTOB — 1 [[bubmnoTexa [IOK
MeTaIoB. MeTamn4yeckas CBSI3b U MeTaJUTHIeCKast https://m.edso0.ru/00ae103e]]
KpHUCTauTMuecKas penérka. duzndyeckre CBOWCTBA METAILIIOB
44 | XuMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHUICCKHIA PSIJT 1 [[bubnuoreka [JOK
HaNPSHKEHUN METaIoB https://m.edsoo.ru/00ae1156]]
45 |O6mme criocoOb! momydeHust MeTauToB. CIUIaBbI. 1 [[Bubmuoreka [JOK
Brrancnenust no ypaBHeHUSIM XUMHUUECKHUX PEaKIUi, €Clin https://m.edsoo.ru/00ae1156]]
OJIUH U3 PEareHTOB COMCPIKUT MPUMECH
46 |[ToHsATHE O KOPPO3UH METAIIOB 1 [[bubnuoreka [JOK
https://m.edso0.ru/00ae1278]]
47 |[LlemouHble METAILIBI 1 [[bubmmoreka [IOK
https://m.edsoo.ru/00ae14b2]]
48 | OkcuIbl ¥ TUAPOKCHUIIBI HATPUS U KaJTHS 1 [[bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2]]
49 |[lenouHO3eMebHBIC METAIUTBI — KAJIBIUN U MarHUi 1 [[bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8]]
50 ||Baxkueiimue coeqMHEHNS KaabIUs 1 [[bubOmunoTexa [IOK
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No Tema ypoxa KonuuecTBo uacos ‘ Hata DJeKTPOHHBIE ITUPPOBBIC
o/m Beero| Koutponshsre || paxtiueckue || H3Y9CHH 00pa3oBaTebHbIC PECYPCHI
paboThI paboTHhI
https://m.edsoo.ru/00ae15e8]]
51 ||O600IIeHNE U CHCTEMATH3AIUS 3HAHH 1 (1]
52 | XKECTKOCTh BOABI M CITOCOOBI €€ YCTpaHEeHUs 1 [[Bubmuoreka [JOK
https://m.edsoo.ru/00ae1886]]
33 |[MpakTuueckas padoTta Ne 6 mo Teme "YKECTKOCTH BOABI U 1 1 [[Bubmuoreka [JOK
METOJIbI €€ yCTpaHeHHS " https://m.edsoo.ru/00aelae8]]
54 | AsroMUuHUIA 1 [[bubnmoreka [IOK
https://m.edsoo.ru/00aelc64]]
55 ||AMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCUIA 1 [[Bubnuoreka [JOK
https://m.edsoo.ru/00aelc64]]
56 || XKeneso 1 [[BubmmroTeka [JOK
https://m.edsoo.ru/00ae1d86]]
57 | Okcumpl, THAPOKCHUIBI U coiu xkene3a (I1) u sxenesa (111) 1 [[bubmmoreka [IOK
https://m.edsoo.ru/00ae35e6]]
58 |[O000IIICHNE M CUCTeMAaTH3allHsl 3HAHUH 1
59 |TIpaktudeckas pabota Ne 7. PerieHue skcriepuMeHTaTbHBIX 1 1 [[bubmmoreka [IOK
3a1a4 1Mo TeMe «BajkHelIIre MeTaIbl i UX COEIUHCHUS https://m.edsoo.ru/00ae3de8]]
60 ||BerariciaeHus 0 ypaBHEHUSAM XUMHUECKUX PEAKIIUH, eCln 1 [[bubmmoreka [IOK
OJIUH U3 PEarcHTOB JIaH B N30BITKE HIIH COACPIKUT MPUMECH. https://m.edsoo.ru/00ae1750]]
Brrumciiennst MacCoBO¥ JI0JTM BBIXO/1a MPOTYKTa PEaKIInn
61 ||O600mEHne U cucTEMAaTU3alUs 3HAHUI 1
62 |KonrponbHas pabota Ne4 mo teme «BaxxHeiIme MeTasuibl 1 1 1
UX COCTUHEHUS
63 ||BermecTBa U MaTepHasbl B MOBCEIHEBHOMN KU3HU YeI0BEKa 1 [[bubmnoTexa [IOK
https://m.edsoo.ru/00ae3f50]]
64 | Xumuueckoe 3arps3HEHUE OKPYIKAOIIEH Cpebl 1 [[bubnmoreka [IOK
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No Tema ypoxa KonuuecTBo uacos ‘ Hata DJeKTPOHHBIE ITUPPOBBIC
/i Beero| Kontponsasie || Ipaktiueckue || H3YICHAA 00pa3zoBaTeNbHBIE PECYPCHI
paboThI paboTHhI
https://m.edsoo.ru/00ae4270]]
65 |Posib XMMHHU B PELICHUH SKOJIOIHUECKUX MPOOIeM 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae4270]]
66 |PesepBHbIii ypok. O00OIICHHE U CUCTEMATH3AIINs 3HAHUH 1 [[bubnmoreka [IOK
https://m.edsoo.ru/00ae0d0a]]
67 ||Pe3epBHBIi ypok. OO0OIICHNE 1 CUCTEMAaTH3AIHS 3HAHUH 1 [[Bubnuoreka [JOK
https://m.edsoo.ru/00adb33c]]
68 ||Pe3epBHBIN ypok. OO0OIICHNE 1 CUCTEMAaTH3AIHS 3HAHUI 1 [[Bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch2]]
|Z[o6aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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