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IosicHuTebHAA 3aMIUCKA.

[Ipennaraemasi mporpaMMa peaau3yeTcs B OCHOBHOW  cpemHel o0mieo0pa3oBaTenbHOU
LIKOJIE C B 9-X KJlaccaxX Ha 3aHATUSAX BHEYPOUHOU AESTEIbHOCTH.

Ona cootBercTBYeT mHoJjoxkeHusAM denepasbHOTO TOCYAapCTBEHHOTO 00pa30BaTENLHOTO
CTaHJapTa OCHOBHOTO 00IIero o0pa3oBaHus, B TOM YUCIIe TPEOOBAHUIM K pe3yJibTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHONH TPOTpaMMBbl, (YHIAMEHTAIBHOMY SIPY COJEpXKaHHsS OOIIero
oOpazoBanus, [IppMepHOii MporpaMme 1Mo XUMHUH.

[Iporpamma oTpaxaet uaeu u nonoxenus: Konuenuu 1yXoBHO-HPABCTBEHHOT'O Pa3BUTHUS U
BOCIMTAaHUS JUYHOCTH TpaxkaanmHa Poccum, IlporpamMmbl ¢GopMHpOBaHHS YHHUBEPCAIHHBIX
yueOHbIx gedcTBuil (YY), COCTaBISIOMIMX OCHOBY JUIS CaMOPA3BUTHS M HENPEPHIBHOTO
oOpa3oBaHusi, BBHIPAOOTKHM KOMMYHUKATHBHBIX KAaueCTB, IIEJIOCTHOCTH OOMIEKYIbTYPHOTO,
JIMYHOCTHOTO U TIO3HABATEJIBHOTO Pa3BUTHSI yUaAIIUXCS.

Pabouas BHeypouHoil gestenbHOCcTH «I[loaroroBka k OI'D mo xumum» s o0ydaronuxcs 9-
X KJIaCCOB OCHOBHOTO pa3paboTaHa Ha OCHOBE:

- HOpMAMUBHBIX OOKYMEHM 06

1. 3akoHoM P® No273 «OO6 ob6pazoBanuu B Poccuiickoit denepanun» oT 29
nekadps 2012 roxa;
2. [Ipukazom MunucrtepctBa oOpasoBanus U Hayku P® ot 17 nexabps 2010

roga Nel897 o BBemenun PI'OC, tpeboBanusimu DenepanbHOrO0 TOCYAAPCTBEHHOTO

00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO 001IEeT0 00pa3oBaHus;

3. [Mpukazom MunnctepcTBa oOpa3zoBanus U Haykun P® ot 30 asrycra 2013 N
1015 "O6 yrBepxkaennu Ilopsimika opraHW3alid W OCYIIECTBICHUS O0Opa30BaTEIHHOM
JeSITeIbHOCTH IO OCHOBHBIM 0O0IIe00pa3oBaTeIbHBIM IMpOrpaMMaM - 00pa30BaTEIbHBIM
nporpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeAaHero oomero oopazoBaHus"
(3apeructpupoBano B Muntocte Poccun 01.10.2013 N 30067)

4, Yceraom MBOVYIIO Ne25,

5. [TocranoBnenuem ['MaBHOTO rocymapCTBEHHOrO CaHWTapHOro Bpadya P® ot
24 wosiopst 2015 1. Ne 81 «O BHecenmm wu3meHeHudd Ne3 B Canm [ImH 2.4.2.2821-10
«CaHUTAPHO-3MUJIEMUOJIOTHYECKHE TpPeOOBaHUS K YCIOBUSAM M OpraHu3aluu oOydyeHus,
coJiep’KaHus B 0011e00pa30BaTeIbHbIX OPraHU3aLUsIX)

6. Crparerueit pazputusa BocnuTanus B Poccutickoit denepaium Ha nepuo 10
2025 roga ot 29 mas 2015 roga Ne 996-p;

7. Ilucemom MuHnuctepcTBa mpocBenieHusi Poccuiickoir  ®Denepanuu  OT
05.07.2022r.  NeTB-1290/03 «O  HampaBJICHUM  METOJMYECKHX  PEKOMEHIAIHII)
(MadpopManimoHHO- METOIMYECKOE MUCHMO 00 OpraHM3allid BHEYPOUYHOW AEATEIHHOCTH B
pamMKax peanu3aluu OOHOBIEHHBIX (elepalibHbIX TOCYIAapPCTBEHHBIX 00pPa30BaTEIbHBIX
CTaHJapTOB HaYaJIbHOTO OOIIEro U OCHOBHOIO 00IIIero oOpa3oBaHus )

Ilenu u 3a0auu uzyuenusa Kypca:

- U3y4CHHE OCHOBHBIX TEMAaTUYECKUX pa3/ejoB, HEOOXOMUMBIX [UIsl YCIEUIHOM caayu
OcnoBnoro ['ocynapcTBeHHOTO DK3aMeHa M0 XUMUHU.

-3aKpeIuieHrne, CUCTeMaTH3alusl U YriyOJeHHe 3HAHUN ydYalluxcs MO HEOPraHMYecKoW u
oO11eil XUMUHU COOTBETCTBYIOIIMX TPEOOBAaHUSIM OOIIETO rOCYAapCTBEHHOTO dK3aMEHa;

- OCBOCHHE 3HAHUI O XMMHYECKON COCTaBISIONIECH €CTeCTBEHHO-HAYYHON KapTHUHBI MUPA,
BOKHEHIIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPHUSIX;

- OBIIQJICHHE YMEHUSMHU MPUMEHSITH MOTy4YEeHHBbIE 3HAHUS AJIsi OOBSICHEHHS pa3HOOOPa3HBIX
XUMHYECKUX SIBJICHHUI U CBOMCTB BEIIECTB;

- pa3BHUTHE TMO3HABATENBHBIX MHTEPECOB W MHTEIUIEKTYalbHBIX CIOCOOHOCTEH B Mpoliecce
CaMOCTOSITEILHOTO ~ TPHOOpPETEHUS] XUMHUYECKUX 3HAHUM C WCIHOJb30BAHUEM  PA3IUYHBIX
HMCTOYHUKOB MH(GOPMAITUH, B TOM YHCJIE KOMITBIOTEPHBIX;

- BOCHHTaHHWE YOEXKJICHHOCTH B TMO3UTUBHON pOJIM XHMUU B JKH3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOMUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
OKpYyKarollen cpene;



- MPUMEHEHHUE TOTY4YEeHHBIX 3HAHUN U yMEHHH JUTsi 6€3011aCHOTO MCIIOJIb30BAaHMSI BELIECTB U
MaTepHAJIOB B OBITY, CEIbCKOM XO3SWCTBE W Ha MPOM3BOJICTBE, PELICHUS MPAKTHUYECKUX 337134 B
IIOBCEIHEBHOM JKU3HU, MNPEAYNPEKICHUS SBICHUM, HAHOCALIMX BpEX 370POBbIO0 YEJIOBEKA U
OKpYKarollen cpee.

- 03HAKOMJICHHME Y4YaIIMXCs C.TUIOBBIMU Bapuantamu OI'D 1o xumumu.

Ilpunyunor nocmpoenusa npozpammet.

[TporpamMma mocTpoeHa ¢ y4eToM H3y9eHHS OOIMX XUMUICCKIX 3aKOHOMEPHOCTEH Pa3sHBIX
SBJICHUH, a TaKKe C yYeTOM H3Y4EHHUs HWJEH, TMnore3 U TEOpUd O CTPOEHHH, (PU3UUECKUX U
XUMHYECKAX CBOMCTBAX Pa3IMYHBIX BEHIECTB, DTO OyIeT CIOCOOCTBOBATH (DOPMHPOBAHUIO Y
IIKOJBHUKOB CIIOCOOHOCTH K KPUTUUECKOMY MBIIIUICHHIO, TEPIUMOCTH K Pa3HBIM TOUKaM 3pEHUS, a
TaKKe MPUBEACHUS B CUCTEMY XUMUYECKUX 3HAHUM.

Ha 3ansTusax kypca, KOTOpbI€ MPOBOAATCS B (opMe JEKIMH M MPAKTHUYECKUX padoT,
ydamuecs OyayT oTpalOaThiBaTh HaBBIKM PAOOTHl ¢ XUMHUYECKMMH CIPABOYHBIMHU JIaHHBIMH,
AKCIIEPUMEHTAIILHBIMU 33/IaHUSIMU.

C HATypaJlbHBIMU  OOBEKTaMH, MYJsDKaMHM, MHUKpPOIpEnaparamMu, MHUKPOCKOIIOM,
KOJUIEKIIUSIMHU.

Meroauka TpoBeNEeHUs SJICKTUBHBIX 3aHATHUN HalelieHa Ha (OPMHUPOBAHWE Yy yUaIIUXCS
yueOHO-MHPOPMAIIMOHHBIX YMEHUH (COCTaBJISATh KOHCIEKTHI, CXEMBbI, TAaOJMUIIbl, HU3JaraTb CBOIO
TOYKY 3peHHs), Y4YeOHO-IOTUUECKMX yMEHHH (aHAIM3UpOBaTh, 0000IIaTh, CpPaBHHUBATH,
COTIOCTaBJIATh), Pa0OTaTh C Pa3TNYHBIMU UCTOYHUKAMH UHPOPMAIIIH.

OrneHuBaHUE ydYalIMXCS HA TPOTSHKEHWH Kypca HE TPEeIyCMaTPHBAETCSI W OCHOBHOM
MOTHBAIEH SIBIACTCS TIO3HABATENBHBI HWHTEPEC W YCIENTHOCTh YYCHHKAa TPH HW3YUYCHHUH
MaTepuaga MOBBIIICHHON CJI0XKHOCTU. B KOHIIE 3JIEKTHBHOIO Kypca MPeayCMOTPEHO HTOrOBOE
TECTUPOBAHUE TI0 MaTepHaly, IPOHACHHOMY yYalUMUCS B TeUeHUE YUeOHOTO Toa.

Yuacmuuku peanuzayuu npozpammor:

Yyenuku 9-x kimaccoB MBOY «1O 25». Bospact 14-16 ner. HamomHsiemocTs rpymi
0o0yciioBjieHa BBIOOPOM ydamuMucs mpeaMeroB st caadn [MA, 0cOOCHHOCTSIMU 3aHSITHHA TI0
MpeIMeTy MPaKTUYECKOW HallPaBICHHOCTH.

Cpoku peanusayuu npozpammol:

IIporpamma kypca «lloaroroBka k OI'D mo Xumum» peaau3yercsi B KauecTBE
BHEYPOUHBIX 3aHATHH ans ydamuxcs 9-x kmaccos. [Iporpamma peanusyercss B TeueHuu |
yaeOHoro roja. Ha ocBoeHHe maHHOW porpaMMbl  OTBOAMTCS 68 4acoB, 24aca B HEJIEIIIO.

O01mas xapakTepucTuKa Kypca

[Iporpamma «IloaroroBka k OI'D mo xuMuMH» cocTaBjcHa Ha Oa3e DenepanbHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa OCHOBHOTO o0miero oOpa3oBaHusi (TpuKa3
MunuctepctBa oOpazoanusi PO ot 05.03.2004 Ne 1089).

PaGouass mporpamma oOTpakaeT coJepXaHHE OCHOBHBIX Y4eOHBIX TpeOOBaHUU K
pe3ynpraTaM O0O0ydeHHUs, KOTOpbleé MOTYT OBITh JOCTUTHYTHI, HUCXOJS W3 Yy4eOHOTrO BpEMEHH,
BBIZIETICHHOTO HAa €ro U3y4yeHHe B MPUMEPHOM TEMATUYECKOM ILIaHE.

PaGouass mporpamma CIyXuT Ji1 COCTaBJCHHS paboyero TEeMaTH4eCcKOro IuUiaHa IIo
MoAroToBKe yyamuxcs k OI'D no xumumu.

Memoouueckoe obecneuenue npozpammol:

OcHoBHasi JinTeparypa:

1. VYuebnoe mocobue "OI'D 2017. Xummsa. 9 kmacc.  OCHOBHOM
rocyaapcTBeHHbl 3k3ameH. TumoBble TecToBbie 3amanus”" Kopomenko A.C. Mockaa.
UznatenscTBo «9K3aMeny, 2019.

2. ITogroroBka k¥ OI'D mo xummm 2019, THUA 9 kmacc. «OI'D. OUIIN -
mkoie» , 2019.

3. IMoaroroBka k OI'D-2019: yueGHO-MeTOAMUYECKOE MOCOOHME MO XUMHH, 9
knacc. B.H./loponskuH, U3narensctBo «Jlernon», 2019.



4. OI'D. Xumusa. TumoBble 3K3aMeHAIMOHHbIE BapuaHThl. 30 BapUaHTOB,
.10 lo6potuna,2019.

o. Xumus. HoBblil OJIHBINA cipaBOYHUK Ui oArotoBku k OI'D. 9 kiacce,
I0.H. Mexnsenes, U3zngarensctso: ACT, 2019 .

6. «Xumust, OI'D. Tunoseie 3amanus.» J.10. Joopotun , I'. H. MomuanoBa
Mockaa. «IIpocemienue», 2019.

1. «Xumus. 25 nyqmux BapuanToB. T. B. CypkoBa . Mocksa. «lIpocsemienuey,
2019.

8. CripaBOYHHK C KOMMEHTapHUsIMH BeAyIUX 3kcnepToB. Xumus. OI'D. Mockaa.
«[Ipocsemenuer, 2019.

9. «XUMHS B ypaBHEHUSX peakuui.», ydueOHoe mocobue. XK.dD.Koukapos,
PocroB-Ha-Jlony «®enuke», 2018.

HNHTepHeT pecypcebl:

http://www.fipi.ru,
https://chem-oge.sdamgia.ru
http://djvu-inf.narod.ru/ - snekrponnas oubauoTEKA

https://4ege.ru/himiya/ - caiit ans moaroroBku k OI'D u EI'D mo Bcem mpeameram ¢
BUICOYPOKMH, TECTAMH M IPOOHBIMH BapHaHTaMHU.

d. https://play.google.com/store/apps/details?id=com.studyapps.chemru&hl=ru -
MaTepHabl IO BCEM pa3/iesiaM HIKOJIBHOTO Kypca XUMUU

Me:xnpenMeTHasi ¥ BHyTPpHIIpeAMeTHAsI MHTerpanus

Kypc BHeypounbix 3anstuil «Ilogroroska k OI'D o XuMuu» UHTETPUPOBAH € TIPEAMETaMHU
KaK €eCTECTBEHHO-HAy4yHOr0 ILMKJIA, TaK M 0OLIe00pa30BaTeNbHBbIX TUCHUIUIMH. B HEM MOXHO
MIPOCTIEANUTD CBSA3b C MpeaMeTamMu: XuMun (popmupoBaHue 0a30BBIX 3HAHUI IS yCIIEUIHOM caun
sKk3ameHa), Owosormu (OJOK 3aHATHA, HAMpaBICHHBIM Ha (OPMHPOBAHHME MPEIACTABICHUN O
B3aMMOCBS3U OMOJOrMYECKOr0 U XHMHUYECKOTO CTPOCHHSI CHCTEM), MAaTeMaTUYECKUX IUCIUIUIMH
(yMeHme paboTaTh ¢ rpaduKamMu, CXeMaMH, peliarh 3a1adn), Gu3uku (3HaHUE OCHOBHBIX 3aKOHOB
(bHU3UKH, PEATHU3YIOIINXCSA B paMKax OO0IIeH XUMUH).

Osicuoaemoie pezyiomamnbol.

B pesynbraTe u3yueHus Kypca y4eHUK JODKEH

el A

3namuv/nonumams:

1.1 xumuueckyro cumeo1uKy: 3HaK XUMUICCKHUX JIIEMEHTOB,

(bOpMyYITbI XUMHUYECKUX BEIIECTB, YPABHECHUS XUMHYCCKHX

peakuun

1.2 gasicneiimue xumuueckue noHamMus.

BEIICCTBO, XMMHUYECCKHH  DJIEMEHT, aToM, MOJICKYJa, OTHOCUTCIIbHBIC AaTOMHas |
MOJICKYJISIpHAsT MAacChl, WOH, KAaTHOH, aHWOH, XUMHUYECKas CBs3b, JJIEKTPOOTPHIIATEILHOCTS,
BaJICHTHOCTh, CTENCHb OKHUCIEHHS, MOJIb, MOJISIpHAsh Macca, MOJIAPHBIH O00BEM, PpacTBOPBI,
ANIEKTPOJIMTBI W HEIJICKTPOJUTHI,  AJIEKTPOJIMTUYECKAs  JMCCOIMAIUS, OKUCIUTEIb |
BOCCTAHOBHTE]Ib, OKUCIICHHEC U BOCCTAHOBJICHHE, TEIIOBOM 3((EeKT peakiuu, OCHOBHBIC THUIIBI
peaKiuii B HEOPraHMUECKOW XUMHHU; XapaKTEPHbIC MPU3HAKU BAKHEUIIINX XUMUUECKUX MMOHITHIA, O
CYIIECTBOBAHHH B3aUMOCBSI3H MEXK]y BaKHEUIITMMU XUMUYECKUMU TIOHSITHSIMHU.

1.3 cmbicnt 0CHOBHBIX 3AKOHO08 U MEOPUTL XUMUU


https://www.google.com/url?q=http://www.labirint.ru/pubhouse/19/&sa=D&ust=1552499846806000
https://play.google.com/store/apps/details?id=com.studyapps.chemru&hl=ru

aTOMHO-MOJIEKYJISIPHAsE TEOpHUs; 3aKOHbI COXPAHEHMsS MacChl BEUIECTB, IOCTOSHCTBA
cocraBa; Ilepmomuueckuit 3axkoH /[[.MI. MenneneeBa; nepBoHadaJbHbIE CBEACHHUS O CTPOCHUH
OpPraHMYECKUX  BEIIECTB  XUMHYECKHE  JJIEMEHTBI;  COEAMHEHUS  H3YYEHHBIX  KJAcCOB
HEOPraHMYECKUX BEUIECTB; OPraHMYECKHE BEIIeCTBA MO HMX (GOpMyJie: METaH, 3TaH, STHIICH,
alleTUJIEH, METAHOJI, ATAHOJI, TJIMLEPHUH, YKCYCHAs! KUCIIO0TAa, TJII0K03a, caxapos3a.

2.2 Oovacuamo:

(bU3NYeCKUil CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpAa XHMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl 1 nepuoja B Ilepuonnueckoit cucreme J1.M1. MenneneeBa, K KOTOPbIM 2JIEMEHT

MIPUHAUIEKUT; 3aKOHOMEPHOCTU H3MEHEHMsI CTPOEHHMSI aTOMOB, CBOMCTB JJIEMEHTOB B
Ipesienax MajblX MEPHOJIOB U IVIABHBIX MOJAIPYIIN, a TAKXKE CBOMCTBA 00pa3yeMbIX UMH BBICIIMX
OKCHJIOB; CYLIIHOCTb IIPOLIECCA JIEKTPOJIUTUUECKON AUCCOLMAIIMMN U PEaKUil HOHHOTO 0OMEHa.

2.3 Xapakmepuzoeamup:

XMUMHUYECKHUE JJIEMEHThl (OT BOJOpPOJAA [0 KaJbliis) HA OCHOBE MX IIOJIO)KEHUS B
[lepuoauueckoii cucteme xumudeckux anemeHToB J.M. MenneneeBa u ocoOeHHOCTEN CTPOSHUS UX
aTOMOB; B3aMOCBS3b MEXK/y COCTABOM, CTPOCHHEM U CBOICTBAMM HEOPraHMYECKUX BEIECTB;

XMMHMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB, KHCIOT,
OCHOBAaHUN M COJIeH); B3aMMOCBSA3b MEXIY COCTaBOM, CTPOCHHEM MU CBOMCTBAMM OTJIEIbHBIX
Mpe/ICTaBUTENe OpraHN4YeCKUX BEIIECTB.

2.4 Onpeoenamov/Knaccugpuuyuposams:

COCTaB BelIecTB MO HX (opMyaaM; BaJEHTHOCTh U CTENEHb OKHUCIIEHUS D3JIEMEHTa B
COCIMHEHUH; BHUJ XUMHUYECKOM CBSI3M B COEAMHEHUSAX; MPHUHAUIEKHOCTh BEIIECTB K
OTIPEIeIEHHOMY KJIACCy COEQUHEHHM; THIbl XUMUYECKHX pEaKIui; BO3MOXKHOCTb MPOTEKaHUS
peakuuii MOHHOrO OOMEHa; BO3MOXHOCTb TPOTEKAHUS PEAKIMH HEKOTOPBIX IpelCTaBUTeNen
OPraHMYECKHUX BEIIECTB: C KHUCIOPOJAOM, BOAOPOJOM, METANIaMH, BOJOH, OCHOBAHUSIMH,
KHCIJIOTaMH, COJISIMM.

2.5 Cocmagnamo:

CXeMbl cTpoeHuss aTtomMoB TiepBbIX 20 nsnmemenToB Ilepumommueckoit cucremsr [[.U.
MenpeneeBa; GopMylbl HEOPraHWYECKHMX COCIUHEHWIH M3YyYEHHBIX KIJIACCOB; ypaBHEHUS
XUMHUYECKUX PEAKIIUH.

2.6 Oopawmamoca:

C XUMUYECKOM MOCYA0H U 1a00paTOPHBIM 000PYIOBAHUEM.

2.7 lIpoeooums onvimul / pacno3naeamsv ONbIMHLIM RYHEM:

MOATBEPXKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;

IO MOJIYYEHHUI0, COOUPAHUIO U U3YUCHUIO XUMUYECKUX CBONCTB HEOPTAHUYECKUX BEIIECTB;

ra3oo0pa3Hble BEIIeCTBA: KUCIOPO, BOJIOPO, YITIEKUCIIBbINA ra3, aMMHaK; pacTBOPhHI KUCIIOT
U LenoYed MO0 MU3MEHEHUIO OKPACKM MHIAMKATOPAa; KUCIOTHI, IIEJOYU M COJU MO HAJUYUIO B HUX
pacTBopax XJIOpHUI-CyibdaT-, KApOOHAT-HOHOB U HOHA AMMOHHUSL.

2.8 Botuucname:

MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEeHTa Mo (GopMyjie COECTUHEHHS; MACCOBYIO JOJIO
BEI[ECTBA B PACTBOPE; KOJMYECTBO BEIIECTBA, O0OBEM HIIM MAaCCy BEIIEeCTBA MO KOJUYECTBY
BEIECTBA, 00bEMY U Macce PeareHTOB WU MPOJIYKTOB PEaKIIHUH.

2.9 Hcnonv3oeamsv npuodpemeHnHnvlie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeibHOCmU
U NOBCEOHEBHOIL HCUSHU OTIA:

Oe3omacHoro oOpalieHus C BellecTBaMM M MaTepuajlaMd B MOBCEJHEBHOM XKHU3HM H
IPaMOTHOTO OKa3aHUs NEepBOM IMOMOLIM MPH OXKOrax KUCIOTaAMU M IeJ04YaMU; OOBSICHEHHUs
OTJENBHBIX (DAaKTOB W MPHUPOJHBIX SIBJICHUH; KPUTHUECKOM OLIEHKH HH(OpMAIMM O BeIlIeCTBaXx,
UCMOJIb3yEMbIX B OBITY.

Onucanue HEHHOCTHBIX OPHEHTHPOB COJIePKAHUS Kypca.

B pesynbprare ocBOoeHHMs MporpamMmbl BHEYpouHOU JestenbHocTH «lloaroroBka k OI'D mo
XUMUU» 00yJaromuecs:



- TOJydyaT BO3MOXHOCTb pACIIUPUTh, CHCTEMAaTU3UPOBAaTh M YIIYOHTb HCXOTHBIC
MPEJCTAaBICHUS O MPHUPOJHBIX OOBEKTaX M XUMHUYECKHUX SIBICHUSX KaK KOMIIOHEHTaX €IMHOTO
MHpa, OBJAJACIOT OCHOBAaMHM HPAKTUKO-OPUEHTHUPOBAHHBIX 3HAHUNH O XHUMUYECKUX CHCTEMAX,
IpUOOPETYT LEIOCTHBINA B3I HA MUD;

- TO3HAKOMSTCA C HEKOTOPHIMU CHOCOOAMH HM3Y4EHHUS XUMHUYECKHX BEIIECTB, HAYHYT
OCBauBaTb YMEHMsI MPOBOJIUTH HAOIIOAECHUS, CTaBUTb ONBITHI, HayyaTcsl BUJAETh U IOHUMAaTh
HEKOTOpbI€ MPUUUHHO-CIIEICTBEHHBIE CBSI3U B HAYKE;

- pacUIMpAT €CTECTBEHHOHAYYHbIN KPYyro3op;

-TI0JTy4aT BO3MOKHOCTB MOATOTOBUTKCS K cade OI'D mo xumuu;

- MOJy4aT BO3MOXHOCTb HAy4YMTbCS MCIIOJIb30BaTh pA3JIMYHbIE CIIPABOYHBIE W3/1aHUS
(coBapH, SHUUKIIONEANH, BKJIIOUAsi KOMIBIOTEPHBIE) U JIUTEPATYPY O XUMHUUYECKON HAyKe C LIEJIbIO
MOMCKA TI03HAaBATEIbHOW WH(POpPMAIMK, OTBETOB Ha BOIPOCHl, OOBSICHEHMH, ISl CO3JaHUS
COOCTBEHHBIX YCTHBIX UJIM TUCbMEHHBIX BHICKAa3bIBAHUH.

JInuHOCTHBIE, MeTampeJMeTHble W INpeAMeTHbIe pe3yJbTAaTbl OCBOEHHUSI Kypca
BHEYPOYHBIX 3aHATHI «MBICINTH B pAMKaX 3K3aMeHa»

B cooTBeTcTBUM C TpeOOBaHMSIMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeabHOU
porpaMmsl 001iero oopazoBanus PenepaibHOTO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
oOyueHue HaIpaBJIEHO HA JOCTUKEHHUE YUAIIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
pe3yabTaToOB.

Jluunocmmnule pe3ynvmamepl OTPaXXarOTCsl B WHAMBUAYAJIbHBIX KAaueCTBEHHBIX CBOMCTBaX
yyalxcs, KOTopble OHHU JTOJDKHBI TPUOOPECTH B MPOIIECCE OCBOCHUS yUEOHOT0 IpeIMeTa:

- yueOHO-IT03HaBaTEIbHBIN UHTEPEC K HOBOMY Yy4eOHOMY MaTepHally U Ccrocodam pelieHus
HOBOM 3aJ1a4M;

- OpUEHTalMs Ha MOHMMaHHe MPUYMUH ycliexa BO BHEYYeOHOU AeATeIbHOCTH, B TOM YHUCIIE
Ha caMOaHaJN3 U CaMOKOHTPOJIb pe3ysbTaTa, Ha aHallu3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3a71a4H;

- CIOCOOHOCTh K CaMOOLIGHKE Ha OCHOBE KPHUTEpUEB YCIEUIHOCTH BHEYyYeOHOU
NesITeNIbHOCTH;

- YyBCTBO NPEKPACHOTO M 3CTETHYECKHE YYBCTBA HA OCHOBE 3HAKOMCTBA C Pa3IMYHBIMU
BEI[ECTBAMHU.

Memanpeomemnvle  pe3yibmamsl  XapaKkTEpU3yIOT  ypOBEHb  CHPOPMHUPOBAHHOCTU
YHHUBEPCAJIbHBIX CIIOCOOHOCTEH y4alluxcsi, MPOSBISIIOIIMXCS B MO3HABATEILHOW U MPAKTUYECKOM
NesITeNIbHOCTH

- HCII0JIb30BaHKE CIIPABOYHOM U JIOTIOJIHUTEIBHOM TUTEPaTypHI;

- BJIaJIcHUE LIUTHPOBAHUEM U PA3JIMYHBIMU BUAAMU KOMMEHTapHEB;

- HCTIOJIb30BaHKE PA3IMYHBIX BUIOB HAOMIOICHUS;

- KQUeCTBEHHOE M KOJMYECTBEHHOE OMHCAHHUE N3Y4aeMOro OOBEKTa;

- MPOBE/ICHUE IKCIIEPUMEHTA;

-yMeHus paboTath ¢ rpadukaMu, TaOIUIIAMH, CXEMaMH;

- HCTIOJIb30BaHKE PA3HBIX BUAOB MOICTHUPOBAHUS.

Ilpeomemmnoie pe3ynvmamosl XapaKTepU3YIOT OMBIT yJalllUXcs, KOTOPBIM ImpuodpeTaercs u
3aKpEIUISETCS B IIPOLIECCE OCBOECHUS ITPOrPaMMBbl BHEYPOUHOU JAESTEIBHOCTH:

- OCYUIECTBJIATh MOUCK HEOOXOIMMOW NH(pOpMAIMU JUIs BBITIOJTHEHUS] BHEYYEOHbBIX 3a/laHHH
C MHCIIOJIb30BaHMEM Y4eOHOW JIMTEpaTypbl M B OTKPHITOM HH(POPMALMOHHOM IPOCTPAHCTBE,
SHUMKIIONEINH, CIpPaBOYHMKOB (BKJItOYAst  AJIEKTPOHHbIE, IHM(POBBIE), KOHTPOJIUPYEMOM
npoctpaHcTse MIHTepHeTA;

- IPOBOJIUTh CPAaBHEHUE U KJIACCU(DPUKALIMIO MO 3aJaHHBIM KPUTEPHSIM;

- YCTaHaBJIMBATh IPUYNHHO-CIIEACTBEHHBIE CBSI3U B U3y4aEMOM KpPYTe SIBJICHUM;

- CTPOUTH pacCyXJeHHUs B (popMe CBSI3M MPOCTHIX CY)XKICHHH 00 0ObEKTEe, ero CTPOEHUH,
CBOMCTBAx M CBS3SX.

Conepxanue Kypca.



Tema 1. BemectBo (8 uacoB) CrpoeHue atoMoB nepBbix 20 3J€MEHTOB MEPUOAUYECKON
cucrtemMbl J[.M1.MenneneeBa. Ilepuonuueckuii 3aKOH W IEPUOJUYECKAs CHUCTEMA XUMHUYECKHX
aneMenToB JI.MI. MenneneeBa. Xumuueckas CBs3b: KOBaJIEHTHas (IOJIApHAss U HEMOJISpHAs),
HOHHasl, METaJuInYeCcKasi). BaJleHTHOCTD U CTENEHb OKUCIEHUS XMMHUECKUX 371eMeHTOB. [IpocThie n
cioxHble  BemecTBa. OCHOBHBIE  KJacchl — HEOpraHM4Yeckux  BemiectB. HomeHknaTypa
HEOPraHMYECKUX COEIMHEHUIN. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI
B CBSI3U C NoyiokeHueM B [leproauueckoii cucteMe XMMHUYECKUX 3JIEMEHTOB.

Tema 2. Xumuyeckasi peakuus (17 yacoB) YcioBus ¥ NpU3HAKK XUMHYECKUX PEAKLIUM.
Xumuyeckue ypaBHeHHs. Kiaccudukanuss XMMHUYECKUX peakUUid 10 PasIdyHbIM IPU3HAKAM.
DNEKTPOIUTHI U HEAIEKTPOJIUThl. KaTHOHBI M aHMOHBI. DIEKTPOJUTHYECKAsT TUCCOLUALNS KUCIOT,
menoued u cosed (cpegnux). Peaknuym MOHHOTO OOMEHa M YCIOBUS HMX OCYIIECTBIICHHUS.
OKHCANTENBEHO-BOCCTAHOBUTEbHBIE PeaKIMi. OKUCIUTENb U BOCCTAHOBUTEII.

Tema 3. DuemeHTapHble OCHOBbI Heopranuveckoii xumum. IIpencrasiieHust 00
OpraHuyecknx BemiecTBax (22 yacoB) XMMHUYECKHE CBOMCTBA NMPOCTHIX BEIIECTB: METAJUIOB U
HEMETAJIJIOB. XMMHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XUMHUYECKUE
CBOMCTBA OCHOBAaHMM. XUMHUYECKHE CBOMCTBA KHUCIOT. XUMHUYECKHUE CBOMCTBA CoOJiel (CpeaHUX).
[lepBoHauanbHble CBEAECHHUS 00 OPraHMYEecKHX BellecTBaX. B3aMMOCBSA3b pa3IMYHBIX KIIACCOB
HEOPraHNYECKUX BEIIECTB.

Tema 4. Meroabl MO3HAHHMA BELIECTB M XMMHUYECKHMX SBJCHUH. JKCIEPUMEHTAJIbHbIE
ocHOBBI XxuMuM (8 yacoB) Yuctelie BemecTBa U cMecu. [IpaBuia 6e3omacHoi pabOThl B IIKOJIBHOMN
naboparopun. Paznenenue cmeceil n ounctka Bemects. Onpeenenre xapakrepa cpeibl (pacTBopa
KHUCJIOT M LIeJI0Ye) ¢ MOMOIIbI0 UHAUKATOPOB. KauecTBeHHbIE peakiii Ha HOHBI B PACTBOPE U Ha
razoo0pasuble BemiecTBa. [lomydeHue ra3oo0Opa3HbIX BelIEeCTB. BpluucieHus maccoBoil 107U
XMMUYECKOTO JIEMEHTA B BEIECTBE. BbIYMCIEHMS MaccoBOM 10U pacTBOPEHHOI'O BEIIECTBA B
pacTtBope. BblunciieHne KojuuecTBa BELIECTBA, MAacChl WM O0ObeMa BEIECTBA MO KOJUYECTBY
BEIIECTBA, MACCE UM 00BEMY OJJTHOTO U3 PEareéHTOB I IPOIYyKTOB PEAKLUH.

Tema 5. O0001IeHHe ¥ MOBTOPEeHHE MATEPHAJIa N0 XUMHH 32 KYPC OCHOBHO#M IIKOJIbI
(13 gacoB) Tpenunr-tectupoBanwe mo Bapuantam OI'D mporuisix jget u aemoepcuu OI'D

HNHcTpyMeHTApHii OlIECHUBAHUSA METANPeAMETHBIX JOCTHKEHUN y4auuXxcs.

IIpoBepka MeTanpeIMeTHBIX YMEHUI 3aK/II04aeTCsl B CIEAYIOIIEM:

1. BrinonHenue yue6HOTO TIpoeKTa (TIepBoe MoIyroime)

o VY4eOHbIl IPOEKT BBINOJIHACTCS O00YYaIOUIMMCS B PaMKax OJIHOIO MM HECKOJIBKHX
y4eOHBIX HPEIMETOB C IEJbI0 HPOJAEMOHCTPUPOBATH CBOU JOCTHIKEHHS B CAMOCTOSITEILHOM
OCBOEHHMHU COJIEpXKaHUS U METOJOB M30paHHBIX oOjacTedl 3HAHWM W/MIM BUJIOB JEATEIBHOCTH U
CIOCOOHOCTh MTPOEKTUPOBATh U OCYLIECTBIATH LIENECO00pa3HYI0 M PE3YJIbTaTUBHYIO IESATEIbHOCTh
(yueOHO-TI03HaBATENIbHYIO, KOHCTPYKTOPCKYIO, COLUANIbHYIO, XY105KECTBEHHO-TBOPUECKYIO, UHYIO)
IIpoexTHast pesATeNbHOCT, HpU OOydeHMHM XMMMHM - HHUCbMEHHas paborta (3cce, pedepar,
aHAJIMTUYECKHE MaTepuaibl, 0030pHbIE MaTepuaibl, OTYETHI O HPOBEIEHHBIX HCCIIECAOBAHUSAX,
CTEHJIOBBIM MOKJIaa W Jp.); MaTepUalbHbli OOBEKT, MakeT, MHOE KOHCTPYKTOPCKOE H3JIEIIUE;
OTYETHBIE MaTepHalbl IO COLMAIBHOMY IMPOEKTY, KOTOPbIE MOTYT BKJIIOYaTh KaK TEKCThl, TaK W
MYJIbTUMEUHHBIE TPOIYKTHI.

PesynbpTaTom (IIpOAYKTOM) MPOEKTHOM JIEATETLHOCTH MOTYT OBITh:

1. CrnocoOGHOCTh K €aMOCTOSITEIbHOMY NPUOOPETEHMIO 3HAHUM M pelIeHHI0 MpoodiieMm,
MPOSIBIISIIONIASCS B YMEHUU TOCTaBUTh MpoOIeMy U BbIOpaTh aJileKBaTHBbIE CIOCOOBI €€ pelleHus,
BKJIIOYas MOMCK U 00paboTKy HHGOpMaluu, GOpMYyIUPOBKY BHIBOJIOB.

2. CpopMUPOBaHHOCTH MPEIMETHBIX 3HAHUH U CIIOCOOOB AEHCTBUIA.

3. ChpopMHUPOBAHHOCTh MPOEKTHBIX JEUCTBUM: - PEr'YIATUBHBIX, IPOSIBIISAIOLIMXCS B YMEHUH
CaMOCTOSITENIBHO TIAHUPOBATh U YIPABIIATH CBOEH IIO3HABATENIBHOM EATENBHOCTBIO, UCIIOJIB30BATh
pecypcHble BO3MOKHOCTH JUIsi JIOCTIHDKEHHUS IieNieil, OCYIIEeCTBIATh BBIOOP KOHCTPYKTHBHBIX
crpateruil B TpyaHbIX cutyauusax (PYVY/]). -koMMyHUKAaTUBHBIX, MTPOSBIISIIOIINXCSA B YMEHUU SICHO
U3JI0KHUTh U O(POPMUTH BBINOJIHEHHYIO paOOTy, MPEACTaBUTh €€ pe3ylbTaThl, apryMEHTHPOBAHHO
orBeTuTh Ha Bompockl (KYVY/I). Kpurtepun oneHKH NpoeKkTHOI padoThl mo xumuu. Beiox 00



YPOBHE C(POPMHPOBAHHOCTH HABBIKOB MPOEKTHOM JEATEILHOCTHU JIJIAeTCsl HA OCHOBE OLIEHKU BCEH
COBOKYITHOCTH OCHOBHBIX 3JIEMEHTOB IpOEKTa (IIPOJyKTa M IOSICHUTEIbHOW 3alMCKH, OT3bIBA,
IIPE3EHTALMH) 10 KayKIOMY U3 Ha3BaHHBIX BbIIIE KPUTEPUEB.

Lenecoobpa3Ho BbIIENATH JBa YPOBHS C(POPMHUPOBAHHOCTH HABBIKOB IPOEKTHOMN
JeAaTeIbHOCTH: 0a30BBIi U NMOBBIMIEHHBIH OTMETKa 32 BBINIOJIHEHUE TPOEKTA BBICTABISETCS B rpady
«IIpoekTHas IeATEIBHOCTE)» B KIIACCHOM XKYypHaJIe.

OneHka IpOEKTHOM J1eATENbHOCTH 110 XUMHUU:

Kputepuii Kos-Bo 6aynos
CaMocTosTenpHOe nproOpeTeHne 0-3

3HAHUN U pelIeHue npooiem
3HaHue mpeaMeTa 0-3
PerynstuBHbIe HeHCTBUS 0-3
KomMMyHUKaTHBHBIE IEHCTBHS 0-3
HUTOI'O 0-12

ba3oBblii ypoBeHb - (OTMETKAa «yAOBJIETBOPUTEIBHO») COOTBETCTBYET IOJydyeHUIo 4
MEPBUYHBIX 0aIJIOB (10 0JHOMY OaliTy 3a KaX/ablil U3 4yeTblpéx KpuTepuen) [1oBbIlIEeHHBINH YPOBEHB
- (OTMETKa «XOpOII0») COOTBETCTBYET MOJy4eHHI0 7—9 0amuioB; (OTMETKa «OTIM4HO») 10—12
6amioB

2. Pa6ora ¢ Tekctom KM no xumuu (BTOpoe noJiyrojaue).

. OOuree mOHMMAaHWE TEKCTa: IIOMCK M BBISIBIEHWE B TekcTe HHGopManuuy,
(dhopMynupoBaHKe MPSIMBIX BBIBOJOB U 3aKJIFOUEHHUI Ha OCHOBE (DAKTOB, UMEIOIIUXCS B TEKCTE.

. I'myOokoe moHMMaHMe TEKCTa: aHaJIN3, UHTepIpeTanus U 00o0ieHne nHpopMaIum,

MPEACTABICHHON B TEKCTe, (OPMYITHPOBAHHE HA €€ OCHOBE CJIOKHBIX BBIBOJIOB M OIICHOYHBIX
CY)KJICHUH.

° Hcnons3oBanne nHGOpMaIUM M3 TEKCTa IS PA3IUYHBIX IeJIeld (711 BBITIOJIHCHUS
KOHKPETHBIX 3a/IaHUI). - OCMBICIMBATh LIETTH YTCHUS; - BBIOMpATh BHJ YTCHUS B 3aBUCUMOCTH OT
€ro IeJu; - HW3BJEKaTh HEOOXOAMMYI0 HWH(POPMALMIO M3 TPOCITYHIAHHBIX TEKCTOB Pa3IMYHBIX
YKaQHPOB; - OMPEJIENATH OCHOBHYIO M BTOPOCTETICHHYIO HH(POPMAIIHIO; - CBOOOTHO OPUEHTUPOBATHCS
U BOCIPHUHHUMATH TEKCThl XYJOKECTBEHHOTO, HAyYHOTO, IMYyOJUIIMCTHYECKOTO M OQHUIIHAIBHO-

JICJIOBOTO CTHJICH; - TIOHMMaTh M aJIeKBAaTHO OIICHUBATh SI3BIKOBBIE CPEACTBA MAaCCOBOM
nHpopMaIuu.
OTMeTKa B KJIACCHBIM KypHall BBICTABIsAETCS NpH BbinoiHeHuu 3ananuii KMMa mno
xumun OI'D.

[Ipu Bemosinennu 0-50% 3agaHuil — «HEYIOBIETBOPUTEIBHOY,
ripu BeinosiHeHuu 50 - 70% 3agaHuii — «y10BIETBOPUTEIBHOY,
nipu BeinoJiHeHuu 70-85% 3amanuii — «xopouioy,

npu BeinoJiHeHUH 85-100% 3agaHuii — «OTIMYHOY.

(I)OprI opranmsanmuu BHeypO‘lHOﬁ ACATECJIbHOCTH YIYAIIUXCH HA 3aHATHUAX

. I'pynmosas
. NumuBunyansHas
Dopmbl u MemoObl, UCRONIbIYEeMbLE 6 PADOmME NO RPOZPAMME
Cnogecno-unnrocmpamugHnsle  Mmemoowl: pacckas, Oecena, AuUcKyccus, pabora ¢
OMOJIOTUYECKOH TUTEpaTypOil.

Penpooykmuenvie memooOwl. __BOCIPOU3BEIEHUE IOJYUYEHHBIX 3HAaHUNM BO  BpeMs
BBICTYIUICHUH.

Yacmuuno-nouckogvle memoowl_(TIp1M CUCTEMATH3AIMH KOJUIEKIIMOHHOTO MaTepuana Hu
Habopa peakTUBOB).

Hccneoosamenvckue memoowi(Tipy IPOBEICHUN XUMUYECKUX OIIBITOB).




Haznaonocmye: mpocMOTp  BUAEO-, KHHO-, [JHa-, CIHaWAQHIBMOB, KOMIBIOTEPHBIX
MPE3EHTALNM, XUMUYECKHX KOJUICKLHM, IUIAKATOB, MOJIEJIEH U MAKETOB, MOCCIICHUE MPEIPUATHI
XUMHUYECKON HANPABIEHHOCTh



Ka.]IeH)IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

Ne Hara | Koppek Tema 3aHsaATHSA
n/n THPOBKA
AATHI
Tema 1. BemectBo (8 yacos)

1. Crpoenue atoma. CTpO€HHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 37eMeHTOB nepuoanueckoi cucremsl .M.
MeneneeBa

2. [leproauueckuii 3aK0H U IEPUOANYECKAsE CUCTEMA XUMUYECKUX
anemenToB .. MeneneeBa

3. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B CBA3M C MOJIO)KEHHEM B lleproandeckoit cucreme
XMMHUYECKUX 3JIEMEHTOB

4. XuMHYeckas CBs3b: KOBaJIEHTHas (IIOJIIpHAs ¥ HEMOJIsIpHast ),
HMOHHAs1, METaJUITMYecKasi)

o. BaneHTHOCTh U CTENEHb OKUCIIEHNS XUMHUYECKUX 3JIEMEHTOB

6. [Ipocteie u croxHbie BeniecTBa. OCHOBHBIE KIacChl
HEOPraHMYECKHUX BEIIECTB.

7. HoMmeHknatypa HeOpraHu4eCKux COeIMHEHAN

8. KontponsHoe TectnpoBanue Nel o reme «BemecTBo»

Tema 2. Xumnueckas peaxkuusi (17 yacon)

9. Xumuueckas peakiys. Y CIOBUS U IPU3HAKU IPOTEKAHUS
XUMHUYECKUX PEAKIIUH.

10. Xumndeckue ypaBHeHHs. CoXxpaHEeHHEe MacChl BEIIECTB MPH
XUMUYECKUX peaKIMH

11. Knaccudukanus XuMu4ecKuX peakiuii Mo pa3audHbIM
IIpU3HAKAM

12. Knaccugukanus XuMHUUeCKUX peakluii o pa3InyHbIM
IpU3HAaKaM

13. DNEeKTPOJIUTHI U HEAIEKTPOJINThl. KaTHOHBI M aHMOHBI

14. DJEeKTPOJIUTHI M HEAIEKTPOJIUThl. KaTHOHBI M aHHOHBI

15. DNEeKTpoIUTHYECKas TUCCOLMALINS KUCIIOT, I1eI04el 1 cojiel
(cpenHux)

16. DNEeKTPOIUTHYECKAs TUCCOLMALINS KUCIIOT, 11eI04el 1 cosiei
(cpenHux)

17. Peakiiun MIOHHOTO 0OMEHA M YCIOBHSI UX OCYLIECTBIICHUS

18. Peakiiuy MFOHHOTO 0OMEHA M YCIOBHSI UX OCYIIECTBICHHUS

19. OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

20. OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

21. OKHUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU

22. OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN

23. VYpox — ynpaxkHeHue. O600111eHre U CUCTeMaTH3alus 3HaHUH 1Mo
TeMe «XMMHUYECKHE PEaKLIun

24, VYpox — ynpaxkHenue. O600111eHne U cUCTeMaTH3alus 3HaHUH 1Mo
TeMe «XHMHUYECKHE PEAKIIUN»

25. KontponsHoe TectupoBanue Ne2 1o reMe «XuMHUUECKass

pCaKkuus»

Tema 3. DiieMeHTapHBIC OCHOBBI Heopranuyeckoi xumuu. [Ipexcrasienust 00

OpraHMYecKuX BemecTnax (22 4acon)




26.

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB - METAJUIOB

217. XHMMHUYECKUE CBOMCTBA ITPOCTHIX BELIECTB - METAJLIOB

28. XMMHYECKUE CBOWCTBA IPOCTHIX BEIIECTB - HEMETAJUIOB

29. XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB - HEMETAJIOB

30. XUMHYECKHE CBOMCTBA OKCUIOB

31. XUMHYECKUE CBOMCTBA OKCUI0B: OCHOBHBIX, aM()OTEPHBIX,
KHCJIOTHBIX

32. XUMHUYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCJIOTHBIX

33. XUMHYECKUE CBOMCTBA OCHOBAaHUH. XUMUYECKHUE CBOMCTBA
KHCJIOT

34. XUMHYECKUE CBOMCTBA OCHOBAaHUN. XHUMUYECKHE CBOKCTBA
KHCJIOT

35. XuMHYeCcKHe CBOMCTBA coJiel (CpeaHHX)

36. XUMHYECKHE CBOMCTBA coJiel (CpeaHUX)

37. B3anMOCBs3b pa3TMYHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB

38. B3anMOCBSI3b pa3TMYHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB

39. [lepBoHavanbHBIC CBEJCHUS 00 OPraHMYECKUX BEIIECTBAX.
YTneBoIopoIsl peebHBIE M HENpeAeTbHbIe: METaH, ITaH,
STHJICH, AlleTHJICH

40. [lepBoHauanbHbIe CBEACHUS 00 OpraHMYECKUX BEIIECTBAX.
YTneBo1opo Il peieIbHBIE U HETPEeIeIbHBIC: METaH, ITaH,
STHJIEH, alleTHJIEH

41. Kucnopoaconepskaiue opraHu4ecKre BEIecTBa: CIIUPThI
(MeTaHoJI, 3TaHOJI, TJIUIEPUH ), KAPOOHOBBIE KUCIIOTHI (YKCYCHAs U
CTeapruHOBAs)

42. Kucnopoaconepskaiue opraHu4ecKre BEIecTBa: CIIUPTHI
(MeTaHoJI, ATaHOJI, TJIUIEPUH ), KAPOOHOBBIE KUCIIOTHI (YKCyCHas U
CTeapruHOBAs)

43. buonoruuecku BaykHbIe BelIeCTBa: OEIKH, JKUPBI, YTIIEBOIbI

44, buonoruuecku BayKHbIE BEIIECTBA: OCIKU, )KUPBI, YTIIEBOIbI

45, O06o01eHre 1 cucTeMaTr3alys 3HaHUK 110 TeMe «DJIeMEHTapHbIe
OCHOBBI Heopranuueckoi xumuu. [Ipencrasnenue 00
OpPraHUYECKUX BEIIECTBAX)

46. O06o01IeHre U cucTeMaTr3aIs 3HaHUH 110 TeMe «DJIeMEHTapHbIS
OCHOBBI Heopranndeckou xumud. [IpencraBienue 06
OpPraHUYECKUX BEIIECTBAX)

47. KontponsHoe TectupoBanue Ne3 mo teme «J1€eMEHTApHbIE

OCHOBBI HeOpFaHquCKOﬁ XHMHH. Hpe,I[CTaBJ'IeHI/Ie 00
OPraHn4YCCKUX BCIICCTBAX)

Tema 4. MeToabl MO3HAHUS BEIECTB M XUMHYECKHX SIBJECHUM. 3KcnepnMeHTaanme

OCHOBBI XUMHH (8 yacoB)

48.

IIpaBuna Ge3zomacHON pabOTHI B MIKOJIbHOM 1ab0paTOpHH.
JlaGopatopHas nocyna u obopynosanue. Paznenenue cmeceii n
OYHCTKA BEUIECTB.

49,

IIpaBuna Ge3zomacHON pabOTHI B MIKOJIBHOM 1ab0paToOpHH.
JlaGopatopHas nocyna u obopynosanue. Paznenenue cmeceii u
OYNCTKA BEUIECTB.

50.

Omnpenenenne xapakrepa cpenbl (pacTBOpa KUCIOT U LIEN0YEN) C
MIOMOIIBIO0 UHAUKATOPOB. KauecTBEHHBIE peakIiui Ha HOHBI B
pacTBope (XJI0pu-, cynbdar-, KapOOHAT-UOHBI, HOH AMMOHHMSI) U




Ha ra3006pa3HHe BCIICCTBA.

ol. [Momy4yenune razoo0pa3HbIx BemecTB. KauecTBeHHBIE peakuy Ha
ra3o00pa3HbIe BelecTBa (KUCIOPOI, BOJOPO/, YIIIEKUCIIbIH ras3,
aMMHaK)

52. [omy4yenne razoo0pa3HbIX BemecTB. KauecTBeHHBIE peakuy Ha
ra3o00pa3HbIe BemecTBa (KUCIOPOI, BOIOPO, YIIIEKUCIIBIH ras3,
aMMHAK)

53. Boruniciienue MaccoBo# 1011 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE

o4, Brrurciienus MacCoBOM JOJIM pACTBOPEHHOTO BEIIECTBA B
pacTtBope. Briuncienue konuyecTBa BeIecTBa, MacChl WIN
o0beMa BellecTBa 0 KOJIMYECTBY BEIIECTBA, Macce WIH 00beMy
OJIHOTO M3 PEareHTOB WJIM MPOJYKTOB PEaKIUu.

95. O06o01enre U cucTeMaTu3alys 3HaHui 1o Teme «MeTo b
MTO3HAHMS BEIIECTB M XUMUYECKHUX SBIICHHM.
DKcIepUMEHTATbHBIE OCHOBBI XUMHH)

Tema 5. O0001IeHHEe U MOBTOPEHHE MATEPHAJIAa 0 XMMHUH 32 KypC OCHOBHOI mKoabI (13

4acoB)

56. Tpenunr-recrupoBanue 1o Bapuantam OI'D mponuIbIxX JeT U
JIEMOBEPCUU

o7, Tpenunr-recrupoBanue 1o Bapuantam OI'D mponuibIx JeT u
JIEMOBEPCUU

58. Tpenunr-recrupoBanue o Bapuantam OI'D nponuIbIxX JeT U
JI€MOBEPCUU

59. Tpenunr-recrupoBanue o BapuanTam OI'D mpomuIbIX JeT U
JIEMOBEPCUU

60. Tpenunr-recrupoBanue o BapuanTam OI'D mpomuibIX JeT U
JIEMOBEPCUU

61. Tpenunr-rectupoBanue mo BapuanTam OI'D mponuIbIX JeT u
JIEMOBEPCUU

62. Tpenunr-recrupoBanue 1o Bapuantam OI'D npouuibix JeT u
JIEMOBEPCUU

63. Tpenunr-recrupoBanue 1o Bapuantam OI'D npouuibix JeT u
JIEMOBEPCUU

64. Tpenunr-recrupoBanue 1o Bapuantam OI'D npouuibix JeT u
JIEMOBEPCUU

65. Tpenunr-rectupoBanue no Bapuantam OI'D mpomLIbIX JIeT U
JIEMOBEPCUU

606. HroroBoe TectupoBanue

67. HrtoroBoe TectupoBanue

68. Koncynbranms




4.

5.

Onucanne MaTepHAJIbHO-TEXHHMYECKOro obecnmedyeHus: 00pa3oBaTe/IbHOIO
npouecca

VYuebnoe nocobue "OI'D 2017. Xumus. 9 xnacc. OCHOBHON ToCylapCTBEHHBIH SK3aMEH.
Tunosslie TecroBbie 3ananus” Kopomenko A.C. Mocksa. U3natenbcTBo «Jk3amen», 2019.

IMoaroroska xk OI'D o xumun 2019, T'MA 9 knace. «OI'D. ®UIIU — mxoney , 2019.
[Toaroroka k OI'3-2019: yuebHO-MeTOMYECKOE TTOCOOHE M0 XUMUH, 9 Kitacc.
B.H.Jopoubkun, U3natensctBo «Jlernony, 2019.

OI'D. Xumus. Tunossie sk3aMeHanoHHbie BapuanTel. 30 Bapuantos, JI.}O.[doOGpotuna,2019.

Xumusi. HoBblil monHbIN cipaBoYHUK JUIs moAroToBkH K OI'D. 9 kiacce,

I0.H. Mensenes, Usnarensctso: ACT, 2019 .

6.

«Xumusi, OI'D. Tunoswsie 3amanus.» JI.1O. [Joobporun , I'. H. MomuanoBa Mockaa.

«[Ipocsemenuer, 2019.
7. «Xumus. 25 myumux BapuadToB. T. B. Cypkoa . Mocksa. «IIpocsemienuey, 2019.

8. CipaBOYHUK ¢ KOMMEHTapUsIMH Benymux 3kcnepToB. Xumusa. OI'D. Mocksa. «lIpocsemenne»,
2019.

9.

«XUMHS B YpaBHEHMSIX peakuuil.», ydueOHoe mnocobue. XK.D.Koukapos, PoctoB-Ha-/lony

«®Denunkcy, 2018.
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