MEP3JIAKOBA MoanwucaHo undposon
HATANbA nognucbio: MEP3/IAKOBA
BOPUCOBHA HATANbA BOPUCOBHA

AHHOTaUMs K padoyeii nporpaMme nNo XuMUH YPOBHSI Cpe/IHEro 061ero
o0pa3oBaHus
(10-11 kaacenr (PI'OC COO0O))
Pabouas mporpamma no xumuu it 10-11 kimaccoB cocTaBiieHa Ha OCHOBE:

¢ TpeboBanusiMu DenepanbHOrO roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OOIIEro

oOpa3oBaHus;

MPUMEPHON cpeaHell 00pa3oBaTeNbHON MPOTPaMMBI  CPEIHETr0 OO0Iero oOpa3oBaHMUS

(omo6peno denepanbHBIM yIeOHO-METOAMYECKAM OOBESTMHCHUEM IO 00IIeMy 00pa30BaHUIO

npoTtokos 3aceaanus ot 8 anpens 2015 r. Ne 1/15, .. 2.2.);

aBTopckoi  mporpammbl  [abpuensna O.C., CnaakoBa C.A. COOTBETCTBYIOUICH

@enepansHOMy ['ocynapcTBeHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY OOIIEro oOpa3oBaHUs U

JonyieHHoi MunuctepctBoM 00pazoBanus U Hayku Poccuiickoit @enepaunu (I"abpuensn

0.C., Cimanxosa C.A.. [Tporpamma kypca xumun i 10 - 11 kiraccoB 00mieo0pa3oBaTebHBIX

yapexaenuit/. — M.: IIpocsemenne, 2019 1.);

cpenHell 00pa3oBaTeNbHOW MpPOTpaMMbl  cpeaHero obmiero ooOpazoBanuss MKOY

«Kemuyrckast COII um. M. A. XneOHuKOBaY.

Henun peanm3zanuy nporpaMmsl:

BUJICHWE W TIOHMMAaHWE 3HAYAMOCTH XHMHYECKMX 3HAHUH JUIS KaXKIOTO YiIeHa COLUyMa;
YMEHHE OLIEHUBATH PA3JIMYHbIC (DAKTHl M SBIICHUS, CBSI3aHHBIC C XUMHUYECKUMHU 0OBEKTaMU U
mporieccaMd Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB M OTPEACIEHHOW CHUCTEMBI IEHHOCTEH,
(dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHOE MHEHUE U YOEXKACHUE;
MOHWMaHUE PO XUMHH B COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa H
WCTIOJIb30BAHNE XUMHUYECKUX 3HAHUU TSI OOBSICHEHUSI 0OBEKTOB M MPOIIECCOB OKPYKAFOIICH
JNEUCTBUTEIBHOCTH — MPUPOJIHOM, COLIMATBHOM, KyJIbTYPHOU, TEXHUYECKOUW CPEJIbl;
(hopMHpOBaHUE Yy CTAPIICKIACCHUKOB MPU U3yYECHU U XUMUU OMBITA IO3HAHUS U CAMOIIO3HAHUS
C TIOMOUIBIO KIIIOUEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HABBIKOB), KOTOpBIE HMEIOT
YHHUBEpPCAIbHOE 3HAaYEHHE MJIs Pa3UYHbIX BUIOB JAEATEIbHOCTH, — IOHMCKA, aHAIW3a W
00paboTkn MHGOpPMAIMH, U3TOTOBJICHHE WH(POPMAITMOHHOTO MPOJIYKTa W €ro Mpe3eHTAIUH,
MPUHATHS peIIeHU, KOMMYHUKAaTUBHBIX HAaBBIKOB, 0€30M1acCHOr0 OOpaIleHHs ¢ BEUIECTBAMH,
MaTepuagaMi | [polieccaMu B MOBCEAHEBHOM KU3HH U MTPO(HECCHOHAILHOM 1eATeIbHOCTH.

B ydueOHOM miiaHe Ha ocBOeHUE yueOHOro npeamera «XuMush» Ha 6a30B YpOBHE CpeJIHEro

obmrero oOpa3oBaHusl OTBOAUTCS 68 "acoB u3 pacuera 1 yac B Henemto: 34 yaca — 10 knacc, 34
yaca — 11 kiacc.

[IporpamMma peanuzyercs no yueOHUKaM:
— Tabpuensn O.C., OcrpoymoB W.I'., CnagxoB C.A.. Xumus. 10 xmacc. — M.:
[Ipoceemenue, 2019.

— Tabpuensn O.C., Ocrpoymo W.I'., CnagxoB C.A.. Xumus. 11 kimacc. — M.:
[Ipoceemenue, 2019.
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I[lnannpyemble pe3y/ibTaThl H3y4YeHHUs MpeIMeTa
«Xumun» 10 - 11 kaaccon

[Ipu n3yueHnn XMMUHU B CpeHEN 1IKOJIE HAa 0a30B ypOBHE 0OecneunBaeTcs JOCTUKEHNUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE:

1) 4yyBcTBa TOPJOCTH 33 POCCHHCKYIO XMMHYECKYI0 HAyKy M OCO3HAHHUE POCCHUHCKOMN
TPAKJIAHCKOW UJIEHTUYHOCTH — B IIEHHOCTHO-OPHUEHTAIIMOHHOM cdepe;

2) O0co3HaBaThb HEOOXOIMMOCTh CBOCH TI03HABATEIILHON JICSTEIBHOCTH W YMEHUE
YIOPaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMO00pa30BaHUIO HA MPOTSKEHUM BCEH JKU3HU;
MMOHMMAaHKE BaYKHOCTU HEMPEPHIBHOTO 00pa3oBaHus Kak (PaKkTOPy yCIEIIHOW MPOPeCcCHOHATBHON
1 O0IIECTBEHHOM JISATEIIBHOCTH; — B TIO3HABATEILHOM (KOTHUTHBHOMW, MHTEIICKTYaIbHOM) cepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEHIIICH 00pa30BaTEIbHOW TPACKTOPHH WITH
cdepsl nmpodeccuoHaIbHOM ASSITEIPHOCTH — B TPYIOBOM cepe;

4) HenpusTHE BPEIHBIX TPUBBIYCK (KypeHHs, YIIOTPEOICHHS aJKOTOJIs U HAPKOTUKOB) Ha

OCHOBE 3HAHMM O TOKCHYECKOM U HApKOTHYECKOM JEHCTBUM BemecTB — B cdepe
310pOBhecOEpekeHUs 1 6€301MacHOro 00pa3a KU3HU,
MeTtanpeaMeTHbI€:

1) ucnoyb30BaHUE OCHOBHBIX METOJIOB MO3HAHHUS (ONpPE/ICTICHHE HCTOYHUKOB YUEeOHOH U
HayyHOM MHpopManuu, nojgydeHue 3Toil mHpopMmanuu, e€ aHaiau3, U YMO3AaKJIIOUEHHUs Ha €ro
OCHOBE, W3rOTOBJICHHE W TpE3eHTalHus HWHPOPMANMOHHOTO MPOAYKTa; MPOBEICHUE
OKCTIEPUMEHTa, B TOM YHCJIE U B MPOIECCE MCCIIeNOBATEIBCKON JICATEIIbHOCTH, MOJICITUPOBAaHHE
M3y4aeMbIX OOBEKTOB, HaONIOJIEHUE 3a HHUMH, UX U3MepeHHue, (pUKcalus pe3yabTaToB) U UX
MPUMEHEHHE /ISl IOHUMAaHUS Pa3IMYHBIX CTOPOH OKPYKaIoIIel AeHCTBUTEILHOCTH;

2) BIIaJIcHUE OCHOBHBIMU HHTEIUICKTYaIbHBIMHU OTICPAIIUSIME (aHAJTU3 U CHHTE3, CPAaBHEHHUE
W CcHUCTeMaTu3amus, o0O0OIeHHe W KOHKpETH3alMs, KIacCH(pUKaus M TOUCK aHaJOTOB,
BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBsi3ed, (OpPMYIHpPOBKAa THUIOTE3, HMX IMpoOBEepka U
(hopMyIUPOBKA BHIBOJIOB);

3) mo3HaHKe 0OBEKTOB OKPY/KAIOIMICTO MHpa B IUIAHE BOCXOXIECHHUS OT aOCTPaKTHOTO K
KOHKPETHOMY (OT OOIIIETo Yepe3 YacTHOE K €IMHUIHOMY);

4) crnocoOHOCTh BBIABUIaTh HJAECH M HAXOAUTh CPEICTBA, HEOOXOIMMBIC [UIA HX
JOCTHKEHHUS;

5) ymenue GOpMyaHpOBaTH IEIM W ONPEACTATh 3aJa4yd B CBOCH I[MO3HABATEIbHOM
NesITeNIbHOCTH, OTPEENATh CPEJICTBA ISl JOCTHIKEHHUS 1IeJIel U pellleHus 3a1a4;

6) ompeaenaTh pa3HOOOpa3HbIE MCTOYHUKH MOJyYCHHS HEOOXOAMMOW XHUMHUYECKOM
uH(pOpMallUY, YCTaHOBJIEHHE COOTBETCTBUS cojepkaHus U  (OpMBbl  MpeAcTaBICHUS
MH(OPMALIMOHHOTO MPOIYKTa ayIUTOPUH;

7) yMeHHEe TPOJYKTHBHO OOIIAThCS M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NesITeNbHOCTH, YYUTHIBATh MO3ULIMU APYTUX YUaCTHUKOB JESATENBHOCTH, 3((EKTUBHO pa3peliarh
KOH(JIMKTHI;

8) TroTOBHOCTh K KOMMYHHKAamuud (MPEACTaBIATH PE3YJIbTaThl  COOCTBEHHOM
MO3HABATEIbHONW  JEATENIbHOCTH, CIBIIIATh W  CIYyHIaTh OMIOHEHTOB, KOPPEKTHPOBATh
COOCTBEHHYIO MTO3UIIMIO);

9) yMeHHe WCHONB30BaTh CPEACTBa HMH(MOPMALMOHHBIX M KOMMYHHKAIMOHHBIX
texHonorui (anee — MKT) B perieHM KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3aJjay  C COONIOZeHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

10) BiageHue S3BIKOBBIMH CPEICTBAMH, B TOM YHCJIC U S3BIKOM XHMUH — YMEHHE SICHO,
JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS, HCIIOJIb30BaTh aJIEKBAaTHBIE SI3bIKOBBIE CPEZCTBA,
B TOM YMCJI€ U CUMBOJIbHBIE (XUMHUECKHE 3HAKH, (POPMYIIBI U YPABHEHUS).

IMpeamerHsbie

|. B mo3naBarensHoO chepe:



— 3HaHWe (MOHMMAaHWE) TEPMHHOB, OCHOBHBIX 3aKOHOB M BaXXHEWIIMX TEOpUU Kypca
OpraHWYECKOU 1 00IIeH XUMUU;

— yMeHHe HaOIIoAaTh, OMHCHIBATH, (PUKCHPOBATH PE3yabTaThl U JIENATh BHIBOJLI HA OCHOBE
JEMOHCTPAIIMOHHBIX U CAMOCTOSITEIILHO MPOBEACHHBIX SKCIIEPUMEHTOB, HCIIOJIB3YS IS 3TOTO
POAHOM (PYCCKUM MIJIM UMHOM) SI3BIK U A3BIK XUMHH;

— yMEHHE KJIACCHU(PHUIIUPOBATH XUMHUUYECKUE DIIEMEHTHI, IIPOCTHIE BEIIECTBA, HCOPTAHUYCCKUE H
OpPraHWYECKUE COCTUHEHUS, XUMUICCKHE ITPOTICCCHI;

— YMEHHE XapaKTepHU30BaTh OOIIME CBOWCTBA, MOJyYCHHE M MPUMEHEHUE W3YyYCHHBIX KIIACCHI
HEOPraHMYECKUX M OPraHUICCKHUX BEIICCTB U UX BAKHECHUIIIUX MPEICTABUTEIICH,

— ONMCHIBATh KOHKPETHBIC XWMHUYECKHE PEAKIUHU, YCIOBHUS WX TPOBEACHHUS W YIIPABICHUS
XUMHYECKUMU TTPOIIECCAMU;

— YMEHHE TPOBOJUTH CAMOCTOSATEIBHBIA XUMHYECKHHA OJKCICPUMEHT W  HaOII0aaTh
JEMOHCTPAIIMOHHBIA JKCIICPUMEHT, (UKCHPOBATh pE3yJIbTaThl W JIENAaTh BBIBOJABI U
3aKITIOYEHUS TI0 Pe3yNbTaTaMm;

— TPOTHO3MPOBATH CBOKWCTBA HEM3YYCHHBIX BEIIECTB IO AaHAJIOTUHU CO CBOMCTBAMU M3YYCHHBIX Ha
OCHOBE 3HaHUSI XUMHUYECKUX 3aKOHOMEPHOCTEH;

— ONpEeNeNATh WCTOYHHKH XHMHUYECKOW WH(OpMAIMU, IOJydaTh €€, MPOBOJUTH aHAJM3,
M3TrOTABJIMBATH HH(POPMAITMOHHBIN TTPOAYKT U MPEJICTABIATH €T0;

— yMeTh TIIOJb30BaThCS OOS3aTCIIGHBIMH ~ CIIPABOYHBIMU ~ MaTepuaiamu: [lepuoamaeckoi
cucreMoid xumuyeckux osiemeHtoB JI. WM. MenneneeBa, Tabnuieil pacTBOPUMOCTH,
MEKTPOXUMHUYCCKUM PSIIOM HAMPSIKESHUH METAJIOB, PSAOM JIEKTPOOTPHUIIATSILHOCTH — JIJIS
XapaKTEPUCTHKNA CTPOEHHUsS, COCTaBa M CBOWCTB aTOMOB XHMHYECKHX 53JeMeHTOB |—IV
MEpPHOJI0B 1 00pPa30BaHHBIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB;

— yCTaHOBJICHHE 3aBUCUMOCTU CBOMCTB U MPUMEHEHUS BaKHEHIINX OPTaHUYECKUX COEAUHEHUN
OT UX XMMHUYECKOTO CTPOEHHS, B TOM YHCIIe U 00YCIIOBJIECHHBIX XapaKT€POM 3TOT0 CTPOCHUS
(IpenenbHbIM WM HETIPEAETbHBIM) U HAIMYHEM (YHKIIMOHAIBHBIX TPYIIIL;

— MOJETUPOBAaHUE MOJIEKYJ HEOPTAHUYECKUX U OPraHUYECKHUX BEIIECTB;

— TIOHMMAaHUE XMMHMYECKOW KapTHHBI MHUpa KaK HEOTHEMJIEMON YacTH LEJIOCTHOM Hay4yHOU
KapTUHBI MUpA.

Il. B nenHoCcTHO-OpHEHTAIMOHHOM chepe — hopMupoBaHre COOCTBEHHOU MO3UIIMH TPH
OIICHKE TOCHEACTBUM JJs OKpYKAaloIlled cpeabl NesTeNbHOCTH YeJOBEKa, CBA3aHHON C
MIPOU3BOJICTBOM U MEPepabOTKON XUMUYECKUX MPOTYKTOB;

I11. B TpynoBoii chepe — npoBeeHHEe XUMUUYECKOTO SKCIIEPUMEHTA; Pa3BUTHE HABBHIKOB
y4eOHOM, MPOEKTHO-UCCIEIOBATEIbCKOW M TBOPUYECKOW JIEATEIBHOCTH TMPH  BBINOJIHEHUU
WHIUBUAYAIBHOTO MIPOEKTA [0 XUMUU;

IV. B cdepe 3mopoBoro odpasa xu3Hu — COOJII0/IEHHE MMPaBHII 0€3011aCHOTO 00paIeHHsI
C BelecTBaMH, MaTepHallaMy; OKa3aHHUe MepBOI MOMOIIH MPU OTPABJICHUSIX, 0KOTAaX U TPABMaXx,
MOJIy4YEHHBIX B pe3yJIbTaTe HAPYIICHUS MIPABUII TEXHUKH O€30MMaCHOCTH IIPU paboOTe ¢ BellecTBaMuU
1 1a00paTOPHBIM 000PYAOBAHHUEM.



Coaepixkanue yueOHOro npeamera. bazoBblii ypoBeHb.
10 kjacc (34uaca)

Tema 1 IIpenmer opranuveckoil xumuu. Teopusi CTpoeHHs] OpPraHHYeCKHX
coequnenuii A. M. bBytaeposa (2 4.)

Teopus crpoenust opranndeckux coequnennit A. M. byrneposa. [Ipenmer opranndeckoit
xumuu. OpraHuyecKue BellecTBa: NPUPOHbIE, UCKYCCTBEHHbIE U CUHTeTHYecKre. OCOOEHHOCTH
COCTaBa U CTPOECHUSI OPraHNYECKHX BellecTB. Butanusm u ero kpax. [lonstue 06 yriaeBogopoaax.

OcHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO cTpoeHus byrieposa.

BanentHocts. CrpykrypHble (opMmynbl — TMoJHbIE U cokpaméHHsle. IIpocTeie
(omuHapHBIC) U KpaTHBIC (ABOMHBIC U TPOMHBIC) CBS3H.

N3omeps! 1 n3omepus. B3anMHoe BiIusiHuE aTOMOB B MOJIEKYJIE.

Hemoncrpamu. [1naBnenue, oOyrinuBaHie U ropeHHe OpraHuyeckux BeuecTB. Moaenu
(mapocrepkHeBble U OOBEMHBIE) MOJIEKYJ OPraHWYEeCKHMX COEJUHEHMM pa3HBIX KIIACCOB.
Omnpenenenre 3IEMEHTHOTO COCTaBa OPraHMYECKUX COETMHEHUH.

JlaGoparopHble onbITEL. M3roToBiIeHNE MOIeel OpraHMuecKux COeAMHEHNH.

Tema 2. YrieBoaopoabl U UX NPUPoIHbIe HCcTOUHMKH (124.)

[IpenenbHble yraeBoaopoasl. Ankanbl. OmnpeneneHue. 'oMonoruueckuil psj alkaHoOB U
ero oomas Qopmyna. CTpykTypHas u3oMmepusi yriaepoaHoi uenu. Pamukansl. Homenknarypa
aJIKaHOB. XMMHYECKHE CBOMCTBA aJKaHOB: TOPEHUE, PEaKIMU 3aMelleHus (raJoreHUpOBaHUE),
peaxuus pa3ioKeHHs] MeTaHa, peaklus JeruJpUpOBaHUS dTaHa.

Henpenenbapie yrieBomopoasl. AnkeHsl. JtuieH. Omnpenenenue. ['oMomoruueckuii psija
ankeHoB. Homenknarypa. CTpykTypHass UM HpPOCTPaHCTBEHHas (TeoMeTpUyecKas) H30Mepusl.
[IpoMmbInIIeHHOE TMOJIyYeHHE AJIKEHOB: KPEKUHI W JEeTHpUpoBaHHE ajakaHOB. JlabopaTopHoe
MOJIYy4YEHHUE 3TUJIEHA — PeaKusl JeruapaTauuu dTaHona. Peakuny npucoeiMHEHUS: TUApaTalus,
TUAPOTAIOT€HUPOBAHNE, TAJOTEHUpOBaHWe, monuMepusanuu. [IpaBuno MapkoBHUKOBA.
Oxucnenne ankeHoB. KauecTBEHHbIE peakuu Ha HEMPEAEIbHBIE YTIEBOIOPOIBL.

Ankaguensl. Kayuyku. Onpenenenue. Homenknatypa. Conpsik€HHbIE TUE€HBI. byTaaueH-
1,3, wmsomnpen. Peakums JleGeneBa. Peaknum mnpucoenuHeHus ankagueHoB. Kaydyku:
HaTypajbHBIN, CHHTeTHYEeCKUE (OyTaIMeHOBBIN, U30NIPEHOBHIN). Bynkanuzamnus kayuyka. Pe3una.
D00HHUT.

Ankunbl. Omnpenenenune. Homenknartypa. Ilosiyduenme u nOpuMEHEHHE alleTUIICHA.
XHWMHUYECKHE CBOMCTBA ALIETHIICHA: TOPEHHE, PEAKIIMU IPUCOECIUHEHNS: THAPOTAIOT€HUPOBAHUE,
raJloreHupoBanue, ruaparanus (peakuusa Kydeposa). Bunuixinopus, moIMBUHUIXIOPUL.

Apenbl. Onpenenenue. beHszon: ero crpoenue, HEKOTOpble (pU3MUECKHE U XUMUYECKHE
CBOMCTBa (ropeHHe, peakIuu 3aMelleHHUs — TalOreHUPOBaHKE, HUTPOBAHUE), MOJyYCHHE U
MIPUMEHEHHE. DKCTPAKIIHSL.

[Ipuponnsiii ra3. Cocras npupoHoro ra3a. Ero Haxoxaenue B npupoje. [Ipeumyiecrsa
MPUPOJHOTO Tra3a Kak TOIIMBA. XUMHYECKas mepepadoTka MPHUPOJHOTO Tras3a: KOHBEPCHS,
nuposin3. CHHTE3-Ta3 U €ro UCIOJIb30BaHUE.

Hedtp u ciocoOs! e€ nepepabotku. [lonmyTHbli HEQTAHOM ra3, ero cocraB U QpaKuu —
ra3oBblii OEH3UH, MPOIaH-OyTaHoBas, cyxoii ra3. Heds, e€ coctas u nepepaboTka — MeperoHka,
KpekuHr, pudopmunr. Hegrenpoaykrsl. OKTaHOBOE YUCIIO; OCH3HH.

KamenHnslit yronb u ero nepepabotka. MlckonaeMblii yroJib: aHTpaluT, KAMEHHBIN, OypbIi.
KokcoBanne kameHHOro yrii. KokcoBslii ra3z, aMmmuauHasi BOJa, KAMEHHOYTOJIBHAsE CMOJIa, KOKC.
["a3udukanus u KaTaauTHYECKOe THAPUPOBAHNE KAMEHHOTO YTJISL.

JlemoHcTpaimu. l'opeHue MeraHa, dTaHa, aueTwieHa. OTHOIIEHHWE METaHa, JTUIICHA,
alieTwiieHa U OeH30J1a K pacTBOpaM IepMaHraHara Kajaus u OpomHoii Boje. Ilomydenue stunena
peaknuen JeruapaTalliyd 3TaHOJa M aleTUJIeHa THAPOJIM30M Kapbuia Kanblusa. PaznoxeHue
KaydyKa IpU HarpeBaHUM, UCIIBITAHUE MPOJYKTOB Pa3jIokKEHHUS HA HEMPEIAEIbHOCTb, KOJIJIEKIUN
«HedTb 1 HEPTETTPOIYKTHI», «KaMEeHHBIH yroiib U MPOIYKTHI €ro nepepadboTkny, «Kayuykmy.

JlaGopatopHble onbIThl. OOHapyXeHHE MPOAYKTOB TOpeHHus cBeud. MccienoBaHue
CBOJCTB Kay4yKOB.



Tema 3. Kuciopoa- u a3oTcoaep:kaiiue opranuieckue coequnenus (144.)

Opnoaromuble cnuptbl. Omnpenenenne. DyHKIMOHaIbHAs THAPOKCUIIbHAS TpyMIa.
l'omonornueckuii  psa  NpPENeNbHBIX  OJHOATOMHBIX  COUPTOB. M30Mepus  MOJIOKEHUA
¢byHKUMOHATBHON Tpynnbl. BomoponHas cBsi3b. XMMHUYECKHE CBOMCTBA CIHMPTOB. AJbAETHIHASL
rpynna. Peakuus ostepudukanuu, crnoxusie 3¢upsl. Ilpumenenme crnuptoB. J[leiicTBue
METHUJIOBOTO U 3TUJIOBOTO CIIUPTOB HA OPraHU3M YeJIOBEKa.

Mnuoroatomuble cnupthl. Omnpenenenue. OtuiaeHrnukodb. [nuuepus. Ilonmydyenue wu
XUMUYECKHME CBOMCTBA MHOTOATOMHBIX cHUpTOB. KauecTBeHHass peakuusi Ha MHOTOATOMHBIE
ciupTHl. AHTUDPHU3.

®enon. CtpoeHue, noydeHue, CBOMCTBa U mpuMeHenue ¢enona. Kauecrsennsie peakuuu
Ha ¢eHoJI. B3anMHOE BIIMSIHUE aTOMOB B MOJICKYJe (heHoIa.

Anwpaerunel. Onpenenenne. DopManbAeru]] U aneTadbIeTHI. XHUMHUUYECKHE CBOWCTBA
anprernyioB. KadecTBeHHble peakUMd Ha  ajdbAeruabl. Peakuuu  MOJMKOHJEHCAIUU.
Kap6onunbHas rpynna. KetoHsl Ha mpuMepe aleToHa.

Kap6onoBbie kucnotel. [lpenenbHble OJHOOCHOBHBbIE KapOOHOBBIE KHUCIOTHI, HX
romosiornueckuit pan. [lonyyenue u npuMeHnenne. XMMUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
Peakuust arepudukanuu.

Crnosxubie 3¢upsl. XKupsl. Peakuus srepudpukanuu. Cnoxusie 3¢upsbl. XKupbl, UX COCTaB
U TUAPOJIU3 (KUCIOTHBIN U 1enoyHoi). Mbuta. ['uapupoBaHue *Kupos.

VYrneBoapl. YrimeBoabl. Monocaxapunbl. [nmoko3za kak ampaerugoctupt. CopOur.
Mouounoxkucioe u ciuproBoe Opoxenue. otocuntes. Jucaxapuasl. Caxaposa. [Tonucaxapupt:
KpaxmaJl, IeJITI0II03a.

AmuHbl. AMUHOTpYyNna. AMUHBI TpeJelibHble U apoMaruyeckue. AHWIMH. [lomyuenue
aMuHOB. Peaknus 3uHnHA. XMMHUYECKHE CBOWCTBA U IPUMEHEHHUE aMHUHOB.

AMUHOKHUCIOTHL. benku. AMUHOKHUCIOTH KaKk aM(OTepHbIe OpraHU4YeCKHe COCTUHEHUS.
I'munuu. Peakuust nmonukonaeHcauuu. Ilentuanas cBsizb. [lepBuuHas, BTOpUYHAs, TpEeTUYHAS
CTpYKTYphI OenkoB. KaduecTBeHHble peakiuu Ha Oenku. ['uapomms. Jlenarypanus. buonorudeckue
(dbyHKIIMM OEITKOB B OpraHU3ME.

HemoncTpammu. OkucieHwe cnuprta B anpaeruja. KayecTBeHHas peakuust Ha
MHOTOATOMHbIE CHUPTHI. PacTBopuMocTh (eHONa B Boje MpU OOBIYHON TeMIeparype W Ipu
HarpeBanud. KauecTBenHble peakuuu Ha ¢enon. KauecTBeHHBIE peakuMM Ha albAETHBI.
B3aumoperictBue rmroko3sl ¢ ruapokcugoMm menu(Il) kak ampaerumocnupra. KauectBenHas
peakuus Ha Kpaxmai. LIBeTHbIe peakiuu OeNKOB.

JlaGoparopubie omnbIThl. (CpaBHEHHE CKOPOCTH HCHApeHUsi BOJbl M 3TaHOJIA.
PacTtBopuMOCTh rniiepuHa B Boje. XMMHUUYECKUE CBOMCTBA YKCYCHOM KHCIOTHI. OmpenesieHue
HEMpPEAEIbHOCTH PACTUTEIBHOTO Maca.

[IpakTuueckas padota. Mnentudukanms opraHuuecKux COeTUHEHUI.

Tema 4. Opranuyeckasi XumMusi 4 001mecTBo (64).

buortexnonorus. [lepuost e€ pasButus. Tpu HanpaBieHuss OMOTEXHOJIOTUU: TeHHas (WK
TeHeTUYEeCKasl) MHKEHEepUs; KIIETOUHAs MHXKEHEepus; Ouosiornueckas WHxeHepus. ['eHeTHuecku
MoauduimpoBanueie opranuaMel  (I'MO) u  Tpancrennas mnpoaykuusi. KioHupoBaHue.
NmMobOunuzoBanHbie (pepMEHTHI U UX TIPUMEHEHUE.

[Momumepsl. Knaccuduxamnuss monumepoB. VCKycCTBEHHBIE MOJMMEPBI: EIITYIOU],
alleTaTHBIN MENK, BUCKO3a, 1eutohaH

Cunrerndeckre mnonuMepbl. CrnocoObl TMONyYeHHs MOJMMEPOB: TMOJUMEpHU3alus |
nonmukoHaeHcanus. CuHTeTHdeckue  Kayuyyku. [lmactmaccel:  monucTupoid,  TedioH,
NOJIMBUHUIXJI0pHUA. CHHTETHUECKHE BOJIOKHA: KAIIPOH, HAWJIOH, KEBJIap, JaBCaH.

Jemonctparmu. Kosieknuu miactMace, CUHTETUYECKMX BOJIOKOH M W3JETUN U3 HHX.
Pasznoxkenune mepokcuaa BOJOpOJa C MOMOIIBI0 KaTana3dbl MPUPOAHBIX 00BEeKTOB. Komekius
cuHTeTHnueckux Mormux cpeacts (CMC), comepkaiux dH3UMBL. VcnbITaHue cpelibl pacTBOpa
CMC unaukaTopamu.

JIabopaTopHbIe OTBITHL. 3HAKOMCTBO € 00pa3liaMu IJIaCTMAcC, BOJIOKOH M KaydyKOB.



[IpakTtuyeckas pabora. PacrozHaBaHue MIIaCTMACC U BOJIOKOH.
11 kJjacc (34uaca)

Tema 1. Ctpoenne BemecTB (94)

OcHoBHBIE CBeIeHH O cTpoeHuH atoma. CTpoeHre aToma: SiApo U 3JIEKTPOHHAS 000JI0YKa.
N3oTonel. XuMu4eckuil 3JieMeHT. boJIbIIOM aipOHHBIN KOJUIAAEp. YPOBHU CTPOEHHUS BEILIECTBA.

[lepuoauueckas cucreMa xuMuueckux neMenToB Jl. V. MenzeneeBa B cBeTe YUeHHUS O
cTpoeHnH aroMa. OU3NYECKUHA CMBICI HOMEPOB: AIEMEHTA, NIEpU0a, TPyl BajgeHTHbIE
AIIEKTPOHBI. DJIEKTPOHHAsT KOH(HUIYpalus aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB

AJIEMEHTOB B IIEPUOJIaX U TPYIIIax. DJIEKTPOHHbIE CEMENCTBA XMMHUECKUX FIEMEHTOB.

dunocodcekre ocHOBBI 0oOHIHOCTH [lepnoanyeckoro 3akoHa M TEOPUHM XHUMHYECKOTO
ctpoenus. [Ipeanoceuiku oTkpbITUs [leproarueckoro 3akoHa U TEOPUM XUMUYECKOTO CTPOEHUS.
Ponp nuunocTH B mctopuu XxuMuu. Posib MPakTHKKA B CTAaHOBJICHWW W PA3BUTHH XUMHYECKOM
TEOPUH.

WNonHas xumudeckas cBsi3b M1 HOHHbIE KpUCTaJUINYECKHe peEéTKU. KaTHOHBI KaKk MPOIyKT
BOCCTaHOBJIEHUS! aTOMOB METAJIOB. AHHOHBI KaK HPOJYKT OKHCJIEHHMS aTOMOB HEMETaJIOB.
WNonHnas xumuyueckas CBsi3b U MIOHHAs KpUcTayuinyeckasi permérka. IoHbI POCThIE U CIIOKHBIE.

KoBanentHas xumudeckasi cBA3b. ATOMHBIE U MOJIEKYJISIPHbBIE KPUCTAIIINYECKHE PEILIETKH.
KoBanentHas HenosisipHas H MOJSpHAs CBA3M. OJIEKTPOOTPUUATENBHOCTh. KpaTHOCTB
KOBaJIeHTHOM cBs3M. OOMEHHbIH U JIOHOPHO-AaKLENTOPHBIM MeXaHM3Mbl 00pazoBaHUs
KOBaJIEHTHBIX CBsi3el. [10ISpPHOCTD CBSA3M M MOJISIPHOCTH MOJIEKYNbI. MOJIEKYNISIpHbIE M ATOMHBIE
KPUCTAJUIMYECKUE PELIETKU.

Mertannuueckas cBsi3b. MeTaluiMueckue KpHUCTaIMdeckue pemérku. Merammndeckas
XMUMHMYECKasi CBSI3b: MOH-aTOMbI U 3JEKTPOHHBIM ra3. @u3nyeckue CBOWCTBA METAIOB U HX
IIPUMEHEHHE HAa OCHOBE 3TUX CBOMCTB. CIlsIaBbl YEPHBIE U LIBETHBIE.

BonoponHas xumuueckast cBsi3b. BomopoaHas XuMuyeckas CBA3b: MEXKMOJIEKYIIIpHAs U
BHYTPHUMOJIEKYJISIpHAs. 3HAUEHHE BOJOPOIHOM CBSI3U B MIPUPOJIE U )KU3HU YEIIOBEKA.

[Tomumepst. [lonmMepsl, X MOJIydeHHE: PEAKIIMK MTOJMMEPU3ALNN U MTOJTUKOHACHCAIUH.
[Tnmactmaccel. Bonokna. Heopranndeckue noamMepsl.

JucniepcHbie cucTeMbl. J(ucnepcHble CUCTEMBI: TucnepcHas (pa3a u AucrepcuoHHas cpea.
Knaccudukanust 1ucrnepcHbIX CUCTEM IO arperaTHOMY COCTOSTHHIO U 10 pa3Mepy 4acTull (asbl.
I'pyboaucniepcHble CHCTEMBI: 3MYJIbCUU, CYCIIEH3UHU, adpO30JH. TOHKOIUCIEPCHBIE CHUCTEMBI:
30y ¥ renu. CHHepe3HC U KOaryJssiuus.

Jemonctparmu. Paznuunsie hopmsl [leproandeckoit CHCTEMbI XUMHUYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. Mojienb KpUCTAIUTMYECKON PEMIETKH Xopuaa HaTpus. OOpa3iiel MUHEPAJIOB ¢
MOHHOM KPUCTAJNIMYECKON PEIIETKON: KAJIBLIMTA, TAIUTA, MOJIEIN KPUCTAIUNINYECKUX PEIIETOK
«cyxoro npaa» (Wi uoja), anMasa, rpadura (M kBapia). Monaenb MOJIspHOTO 00bEMa rasa.
OO0pa3ibl pa3IMYHBIX JUCIEPCHBIX CUCTEM: IMYIbCHUH, CYCIEH3UH, a’dpo30Jieii, reneid u 30Jei.
Koarynsauus. Cunepesuc.

JlaGoparopHble OmNbITEL. MoJenupoBaHHe METAUTHYECKON KPHUCTAUIMYECKON PEmIETKU.
Henarypanus 6enka. [lonyuenue smynbcun pacturenabHoro Macnia. [lomydenue cycneHsuu
«U3BECTKOBOTO MOJIOKay. [losyueHne KOJUIOMAHOTO pacTBOpa KypHHOTO Oelika U HCCeI0BaHuE
€r0 CBOMCTB C IOMOMUIBIO JIA3EPHOM YKa3KH.

Tema 2. Xumnyeckue peakuuu (124)

Knaccugpukanus xumuueckux peakuuil. Peakium 0e3 HM3MEHEHHS COCTaBa BEILECTB:
annmoTponu3au U usoMepusanuu. [Ipuunnel annorponuu. Knaccupukanus peakiuii mo aucmy
U COCTaBY PEareHTOB U MPOAYKTOB M MO TemjaoBoMy 3¢ ¢exty. TepMoXxuMudyeckue ypaBHEHHS
peaKuum.

Ckopocth XMMHUYECKHX peakuuid. CKOpOCTh XMMHYECKOM peakuuu Hu (akTopsl e
3aBHCHMOCTH: NIPUPOJA PEATUPYIOUINX BEIIECTB, IUIOIMIAb UX COIPUKOCHOBEHUS, TEMIIEPATYPA,
KOHIIEHTpAalMs U Hanmn4ue karanuzatopa. Katanus. @epmenTsl. UTHTHOUTOPBL.



XUMUYECKOEe paBHOBECHE W CrocoObl ero cmemienus. OOparumbie peakiuu. OoOmas
XapaKTepUCTHKa pEakUU CHUHTE3a aMMHMaka U  YCJIOBHS  CMEIEHUS  pPaBHOBECHUS
IIPOM3BOJICTBEHHOIO MPOLIECca BIIPaBO.

I'uaponus. I'maponu3 HeoOpatumblii 1 oOpaTuMbIid. Tpu cioydas ruaponusa coneid. Posb
THIpOJIM3a B 0OMeHe BemecTB. Posb ruaponmsa B sHEpreTHuecKoM oOMeHe.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHUs. OKHUCIUTENb U
BOCCTaHOBUTENb. OKUCIIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOHHBIHN OanaHc.

DONEeKTpOoau3 pacijaBoB U pacTBOpoB. [IpakTuueckoe NPHUMEHEHUE 3JIEKTPOJIN3A.
lanpBanomutacTuka. ['anpBanocrerus. PaguaupoBanue.

JlemoHcTpamu. OK30- W SHAOTEPMHUUYECKUE peakuuu. TeruioBble SBJICHUS INIpU
pPacTBOPEHUHU CEPHOW KHUCIOTHl U aMMHUAYHOM CEJIUTPbl. 3aBUCUMOCTh CKOPOCTH PEAaKLHUU OT
MPUPO/IbI BEUIECTB Ha MPUMEPE B3aWMOJIECHCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OJIMHAKOBOM
KOHIISHTPAITUH C OJJAHAKOBBIMH KyCOUKaMH (TpaHyJIaMH) ITUHKA ¥ OJJAHAKOBBIX KyCOYKOB Pa3HBIX
MeTaJlJIOB (MarHusi, IUHKa, ’KeJIe3a) C paCTBOPOM COJISIHOM KUCIIOTHI. B3anMopelicTBre pacTBOpOB
CEpHOM KHUCIJIOTHI C paCTBOPaMU THOCYNb(aTa HaTpHsl pa3InYHON KOHIIEHTPAIMHU U TEMIIEPaTyphl.
Mopnens kunsmero cinosi. PasnoxkeHue mnepokcuia BOJOpOJa C MOMOIIbI0 HEOPraHMYEeCKHX
KaTaJau3aTopoB (coJiel kenes3a, Houaa Kajaus) U MPUPOJHBIX 0OBEKTOB, COAEPKALUX KaTanasy
(celpoe  wmsico, Kkaptodens). Ilpocreiinme OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE —PEAKIIMH:
B3aMMOJICIICTBHE IIMHKA C COJITHOW KHCIOTOW M xkene3a ¢ cyinbparom memu(Il). Monenb
aneKTpoau3épa. Moaenb ANeKTPOIU3HOM BaHHBI T MOJIYYeHUS ATFOMUHUSL.

JlabopaTtopHbie onbIThL. [IpoBeaeHNe peakiuii, MAyIIMX 10 KOHIIA, 10 paBuiIy bepToie.
Pa3noxxenne nepokcuia BoJOpoAa ¢ MOMOUIBI0 JUOKcHIa MapraHiia. CMmelleHne paBHOBECUS B
cucreme Fe3* + 3CNS — Fe(CNS)s. UchpiTaHne MHAMKATOPAMH CpEXbl PAcTBOPOB COJEH
pasnmuuHBIX TUTIOB. B3anMopeiicTBue pactBopa cyibdara menu (II) ¢ sxeme3oM u rHAPOKCHIOM
HaTpHUsL.

[IpakTtuueckas pabora. PemieHne 3KCrepUMEHTAIbHBIX 3a7a4 MO TeMe «XUMUYecKas
peaxius.

Tema 3. BemecTBa 1 ux cBoiicTBa (94)

Mertamibl. O6mue ¢pusznyeckrue cBoicTBa MeTayuioB. Kinaccudukamms MeTaaaoB B TEXHUKE
u xumuu. OOIIKMe XMMHYECKHE CBOICTBA METaUIOB. YCIOBHUS B3aUMOJEWUCTBUS METAJIOB C
pacTBopaMu KUCJIOT U cojieil. Meramiorepmusi.

Hemerannel. bnaroponnsie raszpl. Hemeramnbl kak okucnutend. Hemertamnsl  kak
BoccTaHoBUTENH. Psin anekrpoorpuniarenbHocTu. HepTHBIE Wi O51aropoIHbIE Ta3bl.

Kucnorsl Heopranumueckue u opranudeckue. KHCIOTBI ¢ TOYKM 3pEeHHUS aATOMHO-
MOJIEKYJISIPHOTO ydeHHs. KUCIOThI ¢ TOUKHM 3pEHUs] TEOPUU AIIEKTPOJUTUUECKON JUCCOLUAINN.
Kucnorel ¢ TOuYkM 3peHHs NPOTOHHOM Teopuu. OOIME XUMHUYECKHUE CBOMCTBA KHUCIOT.
Knaccudukanus kucnor.

OcHoBanusi Heopranudeckue u opranudeckue. OCHOBAaHHSA C TOYKH 3PEHHSI aTOMHO-
MOJIEKYJISIpHOTO yueHUsi. OCHOBAaHHUS C TOUKHU 3PEHUSI TEOPUU IEKTPOIUTUUECKON AUCCOIHAITIH.
OcHoBaHMsI C TOYKH 3pEHHS] MPOTOHHON Teopuu. OOIME XUMHYECKHE CBOMCTBA OCHOBAHMIA.
Knaccudukamnus ocHOBaHHH.

AmdoTepHble cOelMHEeHUs HEOpraHMYecKue U opraHudeckue. AM(pOTepHbIE OKCUABI U
ruapokcuabl.  [lomydenne wu  cBoiicTBa  amM(OTEpPHBIX HEOPraHMYECKUX  COSAMHEHU.
AMUHOKHUCIOTHI — aM(pOTEepHBIE OpraHruecKre coequHeHus. [lenTuapl u nenTuaHas CBs3b.

Conu. Knaccuduxanus cosnei. XKéctkocTh Boabl U criocoObl e€ yctpaHeHus. Ilepexon
kapOoHaTa B TuapokapOoHat u oopaTHo. OOIIMe XuMUYECKUue CBOMCTBA COJIEH.

Hemonctparmu. Komnekuust meramnoB. Kommekius HemeramnoB. BzaumopelicTBue
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbl0. Bcembllika TepMHUTHOW cMecu. Bcembimika
yEpHOro TMopoxa. BbITeCHEHHWE TaJOreHOB M3 WX pacTBOPOB JPYrUMH TaJOT€HaMH.
BiaumoneiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCIOTHI U aMMHUaKa («IbIM
6e3 ors»). Ilonyuenne aMmMuaka v u3ydeHue ero cBoicts. [lonyuenne ampoTepHOro ruipoKcuIa
U U3y4EHHE ero CBOMCTB. [lomyueHune ;KECTKOM BOJbI M YCTPAHEHUE €€ )KECTKOCTH.



JIaGopatopusbie onbIThl. [losydeHne HepacTBOPUMOTO THAPOKCHIA U €r0 B3aUMO/ICHCTBIE
¢ kucinorou. HccienoBaHue KOHLEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOW KHCIIOT
KaleJIbHBIM METOJIOM TpU HMX pa3z0aBieHUM BOJOW. Pasnuunbie ciaydan B3auMOJeHCTBUSA
pacTBOPOB COJIEW ATFOMHUHUS CO IIENOYBI0. Y CTPAHEHUE KECTKOCTH BOBL.

[Ipaktuyeckas pabota. Pemenue skciepuMeHTANbHBIX 3a7a4y 1o TeMe «BemectBa n ux
CBOMCTBa».

Tema 4. XuMusi u coBpeMeHHoOe 0011ecTBO (44)

XuMmudeckass TeXHOJorus. [Ipom3BOACTBO amMMuaka M METAaHOJA. XUMHYECKas
TEXHOJIOTUS. XMMUYECKHE MTPOLIECCHI, JIEKAIUE B OCHOBE IIPOU3BOACTBA aMMHAKa U METAHOJIA.
XapakTepucTHKa 3THX mporeccoB. O0Iie HaydHbIe TPHHIUIIBI XHMUYECKOTO MPOU3BOICTBA.

XuMHYecKkasi T[paMOTHOCTb KaK KOMIIOHEHT 00ILel KyIbTYphl YEJIOBEKA.

MapkupoBKa yIIaKOBOYHBIX MAaTE€pHalOB, JJEKTPOHUKA M  OBITOBOW TEXHUKH,
9KOJIOTHYHOTO TOBAapa, MPOJYKTOB IMUTAHUS, dTUKETOK IO YXOAY 3a OJekA0W. J[eMoHcTpanuu.
Mopenbs TpOMBINIUIEHHOW YCTaHOBKHM TOJIyYEHUs CEPHOM KHMCIOTBHI. MoOJienb KOJIOHHBI CHHTE3a
ammuaka. Buneo@parMeHTsl U ciaiibl 0 CTENEHH IKOJIOTMYECKON YUCTOTHI TOBapa.

JlaGoparopHble onbIThl. V3ydeHne MapKUpOBOK DPA3JIMYHBIX BHUJIOB IPOMBILIIJIEHHBIX U
IIPOI0BOJILCTBEHHBIX TOBAPOB

YueOHo-TeMaTHYeCKOe JIAHUPOBAHHE

Ne HaunmeHoBaHMEe TeMEBI Bcero N3 Hux
n/m 4acoB [IpakTnueckue paboOTHI KoHnTtposbHbIE
paboThI
10 kaace 34 2 3
1 Teopus CTPOCHHS 2 - -
OpPraHUYECKUX
COEeIUHEHNN
2. YrneBomopoasl W HX 12 - 1
MIPUPOIHBIE HCTOYHUKH
3. Kucnopon u 14 1 1
a30TcoepIKaIIne
OpraHUYeCKUe
COEIMHEHHS
4, Opranudeckass XuUMUA H 6 1 1
00IIIeCTBO
11 kaace 34 2 3
5 Crpoenue BeliecTa 9 - -
6 XUMHUYECKUE PEAKIUN 12 1 1
7 BemectBa 1 ux cBoOicTBa 9 1 1
8 XuMH M COBPEMEHHOE 4 - 1
00I11eCTBO
Hroro 68 4 6




KaneH):[apHO -TEMATUYICCKOC IVIAHUPOBAHHUEC 10 kiacc

No
ypoka

Tematnueckoe
COJZEp)KaHUE YpOKa

Koi-
BO
4acoB

[ara
poBe
JeHUSA

XapakTepucTrKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH
yueHuKa (Ha ypOBHE YUeOHBIX ICHCTBU)

Tema 1. IIpeamer opranuyveckoii xumuu. Teopusi cTpoeHus: oprannyeckux coefuHeHuin A. M.

Byrta

eposa (2 4.)

1.

[Ipenmer
OPraHu4YeCcKOu
XUMUHU

1

XapakTepu30BaTh 0COOCHHOCTH COCTABa U CTPOCHHS
OpraHn4YCCKUX BCHICCTB.

KnaccupunmpoBaTh UX Ha OCHOBE MPOUCXOXKICHHUS
U 1IepepaboTKH.

AprymMeHTHpOBaTh HECOCTOSATEIBHOCTh BUTAIU3MA.
Ornpenensarsb OTJINYHUTEIILHBIC 0COOEHHOCTH
YTJIEBOJIOPOIOB.

OcHoBHbIE
MIOJIOKEHHS TEOPUHU
XUMHUYECKOTO
ctpoeHuss A. M.
byrneposa

@opMyIHpOBaTH OCHOBHBIE IIOJIOKEHUS TEOPUU
xumudeckoro crpoenust A. M. Byrieposa.
PaznuuaTth MOHATHSA «BAJIEHTHOCTb» M «CTETEHb
OKHUCJICHUSD.
CocTaBiarh
bopMyIBI.
Knaccuduuuponats
KpPaTHOCTH.
OOBACHATH SIBJICHHE U30MEPUH U B3aUMHOE BIIMSHUE
aTOMOB B MOJIEKYJIE

MOJIEKYJISIDHBIE U

CTPYKTYpPHBIE

KOBAJICHTHBIC CBsA3HU 10

Tema 2

YraeBoaopoabl

U UX NpUpPoaHbIe HcTOUYHHKH (12 4.)

AJIKaHEL

1

Onpenensatb NPUHALICKHOCTh  COCIMHEHUN
aJIKaHaM Ha OCHOBE aHAJIW3a COCTAaBa MX MOJICKYJI.

K

XUMHYECKHE
CBOMCTBA aJIKAHOB

JlaBaTh Ha3BaHMS ajlKaHAM [0 MEXITYHAPOIHOU
HOMEHKJIaType.

XapakTepu3oBaTh COCTaB U CBOMCTBA BAXKHEHIIMX
MIPEICTaBUTENICH AJIKAaHOB.
HaOironars XUMHWYECKUH
(bUKCHPOBATh €T0 PE3yIbTAThI.
Paznuyarh MOHATHS «TOMOJIOT» H «U30MEP»

SKCIICPUMEHT C

AJIKEHEBI

Onpenenarp NPUHAUISKHOCTh  COCIUHEHUH K

AJIKCHAM Ha OCHOBC aHaJin3a COCTaBa UX MOJICKYIIL.

XUMHYECKHE
CBOMCTBA DTUJIEHA

JlaBaTh Ha3BaHUs aJKEHaM MO MEXIYHApOJIHOU
HOMEHKJIaType.

XapakTepru3oBaTh COCTaB M CBOMCTBA BaKHEWIIIHAX
MpEeJCTaBUTENIEH aJTKEHOB.
HaGmronats XUMHAYECKUHN
(buKCHpOBaTh €ro Pe3yIbTaThI
Paznuuarh MOHATUA «TOMOJIOT» U «U30MEP» IS
aJIKEHOB

OKCIICPUMCHT C

AJKaueHBbl.
Kayuykn

Onpenenarb NPUHAUICKHOCTh COECIUHEHUH K
alKkaJueHaM Ha OCHOBE aHajdW3a CcoCTaBa UX
MOJIEKY.

JlaBaTp Ha3BaHUs aJKeIMEHAM IO MEKIyHApOIHOU
HOMEHKJIATYypE.

XapakTepu3oBaTh COCTaB U CBOWCTBA Ba)KHEWIIMX
IIPEACTABUTENEN AJIKAJUEHOB.




Oco3HaBaTh 3HAYUMOCTb pOJIK OTEUECTBEHHOTO
y4€HOr0 B TOJIYYEHHH IE€PBOIO CHHTETUYECKOTO
Kay4dyka.

VYcranaBnuBaTh 3aBUCUMOCTh MEXKY CTPOCHHEM U
CBOWCTBAMHU IMOJUMEPOB HA MPUMEPE KayyyKa,
pe3uHBI U Y00HHTA

AJIKAHBI

Onpenenarb NPUHAJICKHOCTh COCIUHEHUNU K
aJKMHAM Ha OCHOBE aHajiM3a COCTaBa UX MOJIEKYII.
JlaBaTh Ha3BaHUS aJKUHAM [0 MEXIYHAPOIHOU
HOMEHKJIATYpE.

XapakTepu3oBaTh COCTaB, CBOMCTBA U NMPUMEHEHUE
areTuiIcHa.

YcraHnaBinvuBaTh MPUYMHHO-CIIEICTBEHHYIO  CBSI3b
MEK]Iy COCTaBOM, CTPOEHHUEM MOJIEKYJI, CBOMCTBAMHU
Y MPUMEHECHHUEM alleTUIICHA.

HaGmonate XUMUYECKAN JKCIIEPUMEHT c
(UKCHPOBATH €TO PE3yIbTAThI

Paznmuuarhe MOHATHS «TOMOJIOT» M «H30MEP» IS
AJIKHHOB

ApeHsl

XapakTepru30BaTh COCTaB, CBOMCTBA M MPUMECHCHHE
OeH30Ia.

yCTaHaBHI/IBaTB HpI/I‘-II/IHHO-CJ'IeJICTBeHHyIO CBA3b
MEXy COCTaBOM, CTPOCHHUEM MOJIEKYJI, CBOMCTBAaMH
U TIpUMEHEeHreM OeH30J1a.

HaOmrogate  XUMHYECKHI AKCIEPUMEHT C
(UKCHPOBATh €0 PE3YIbTATHI

10.

[Tpupoaubrit "
MOITYTHBIN Ta3bl

XapakTepu30oBaTh COCTaB M OCHOBHbIE HAIPaBICHUS
nepepaboTKU U UCTIOIb30BaHUS IPUPOIHOTO Ta3a.
CpaBHUBaTh HaXOXKJIEHHE B MPUPOJE U COCTaB
MPUPOJIHOTO U TOIMYTHBIX T'a30B.

XapakTepu30BaTh COCTaB U OCHOBHbBIE HAIPaBICHHUS
nepepaboTKU U MCIOIb30BaHMs MOMYTHOTO ra3a

11.

Hedtp u criocoOst
e€ mepepaboTKu

XapakTepu30BaTh COCTaB M OCHOBHBIC HAIIPABIICHUS
nepepadboTKu HEPTH.

Paznuuath He(dTsAHBIE (QpPaKIUU H  OMHCHIBATH
00J1aCcTH MX IPUMECHEHUSI.

Oco3HaBaTh HEOOXOIUMOCTh XUMUYECKHX CITIOCOOOB
MIOBBIIIICHUS KauecTBa OCH3MHA

12.

Kamennslit yrons u
ero nepepadoTka

XapakTepu3oBaTh OCHOBHBIE MIPOIYKTHI
KOKCOXMMHYECKOTO IIPOU3BO/ICTBA.

OnuceiBaTh 00J1aCTH MPUMEHEHUSI KOKCOBOTO Tasa,
aMMHUAYHOU BOJIbI, KAMEHHOYTOJILHON CMOJIBI, KOKCA.
Oco3HaBaThb HEOOXOIUMOCTE razuukanuu
KaMEHHOTO YIJIs, KaK adbTepHATHUBBI MPUPOTHOMY
rasy.

13.

IToBTOpEeHune u
00o6uieHne o
TeMe «Teopus
CTPOEHHUS
OpPraHMYECKUX
coenquHeHuil A.M.

BbINONHATE TecThl, pemaTh 3a4a4l U yIpaxxHeHUs
10 TEME.

[IpoBOANTE OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B
YCBOCHHMH TEMBI.

KoppextupoBaTh CBOM 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM Pe3yIbTaTOM




byrneposa.
YrieBonopoas»
14.| KontponpHas 1
pabdora Ne 1 mo
TeME «Teopus
CTPOCHUS
OpPraHUYECKUX
coenuHeHu A.M.
byrneposa.
YrieBonopoasn»
Tema 3 Kucsiopoa- u azorcoaep:xanue oprannieckue coeaunenns (14 u.)
15.| Kiaccudukanus 1 Ha3zrBath CIIUPTHI o MEXKIYHApOJHOM
CIIUPTOB. HOMEHKJIAType.
OnHoaToMHBIE XapakTepu3oBaTh CTPOCHHE, CBOMCTBA, CHOCOOBI
CIUPTHI MOJTy4eHUS ¥ 00JIACTH TIPUMEHEHUS TIPEICITbHBIX
16.| Xumuueckue 1 OJJHOATOMHBIX CIIUPTOB.
CBOICTBa YcranaBinvuBaTh MPUYMHHO-CIEICTBEHHYIO  CBS3b
OJTHOATOMHBIX MEXTy COCTaBOM, CTPOSHHEM MOJIEKYJ, CBOHCTBAMHU
CITUPTOB. ¥ TIPUMEHEHUEM METaHOJIa U 3TaHOJIA.
Habmromate, camMoCTOATENTHHO  MPOBOAWTH U
OTIMCHIBATh XUMHUYECKUH IKCTICPUMEHT
17.| MHoroaTomMHBIC 1 KnaccuduimpoBats cnupThl 10 ©X aTOMHOCTH.
CIUPTHI XapakTepru30BaTh CTPOCHUE, CBOIMCTBA, CHOCOOBI
MOJIy4eHUS! U 00JIaCTH MPUMEHEHUS MHOTOATOMHBIX
CIIUPTOB.
UnentuduuupoBaTb MHOTOaTOMHBIE CIIMPTHL €
MOMOUIBIO0 KAYEeCTBEHHON peaKIuu.
Habmionath, caMOCTOSTENbHO  MPOBOAWTH U
OTIMCHIBATh XUMUYECKUIN IKCIIEPUMEHT
18.| ®enon 1 XapakTepu3oBaTh CTPOCHHE, CBOMCTBA, CIOCOOBI
MOJIy4eHUs M 001acTu MpUMeHeHus GpeHoa.
Nnentudunuponatsb benon C IIOMOIILIO
KayeCTBEHHBIX PEaKI[Hil.
CoOmonaTh npaBuiia 6e30macHOro oOparieHus ¢
dbenooM
19.| Anpnerump u 1 XapakTepu3oBaTh CTPOCHHE, CBOWMCTBA, CIIOCOOBI
KETOHBI MOJIy4eHUS U 00JIaCTH MpUMEHEeHUs hopMaibaeruia
u
areTanpaerua.
WnentuduuupoBaTh  anbAeruabl C  OMOIIBIO
KayeCTBEHHBIX PEaKI[Hil.
CobmoaTh TpaBuiia SKOJIOTHYECKH TPAMOTHOTO
Oe3omacHoTo 0OpareHus ¢ GopMaIbAECTHAOM.
20.| KapboHoBBIE 1 XapakTepu3oBaTh CTPOCHHE, CBOMCTBA, CHOCOOBI
KHCTIOTHI MOJIy4eHUSI U 00NaCTH NMPUMEHEHUs MypaBbUHOU U
YKCYCHOM KHCIIOT.
Paznuuate oOmiee, 0coOeHHOE M €JUHUYHOE B
CTPOEHUH U CBOMCTBAX OPraHMYECKUX (MypaBbHUHOM
U YKCYCHOW) U HEOPTaHUYECKUX KUCTIOT.
Habmtonate, mpoBOIUTh, ONIUCHIBATh U (PUKCHPOBATH
pe3yabTaThl JEMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO
XUMHYECKHUX DKCTIEPUMEHTOB.




CoOmrofaTe mpaBuUiIa 3KOJIOTUYECKH T'PAMOTHOIO H
Oe3omacHoro  oOpamieHus ¢ KapOOHOBBIMHU
KHCJIOTaMH

21.

Crnoxuble 3(uUpHL.

Kupsl

OnwuceiBaTh peakuu 3Tepudukanum kak o0paTumMoin
0OMEHHBI PoLIeCC MEXKTy KUCIIOTaMHU U CIIUPTAMH.
XapakTepu3oBaTh CTPOCHUE, CBOMCTBA, CHOCOOBI
MOJIy4eHUs U 00J1acTH IPUMEHEHUS )KUPOB.
YcTanaBnuBaTh 3aBUCUMOCTh MEXY (PU3HUECKUMHU
CBOMCTBAMHM JKHPOB, COCTaBOM MX MOJEKYJI U
IPOUCXOXKACHUEM, U IPOU3BOJICTBO TBEPBIX KUPOB
Ha

OCHOBE PACTUTEIILHBIX Macell.

Habmtonate, mpoBOUTh, ONKUCHIBATh U (PUKCUPOBATH
pe3yabTaThl JEMOHCTPALIMOHHOTO U JIA0OPATOPHOTO
XMMHUYECKUX IKCIIEPUMEHTOB

22.

Yrnesoasl

Ompenenarb  NPUHAUIKHOCTh  OPraHUYECKHX
COEIMHEHUH K YIJIEBOIAM.

Paznuuate MOHO-, MU- W MOJUCAXAPUIBI 10 MX
CIOCOOHOCTH K THAPOJIH3Y.

[IpuBOoauTE mpHUMEpPHl MPEACTABUTENEH KaXKIOU
TPYIIIBI YTIEBOIOB.

Hab6mronaTh, mpoBOINUTE, ONUCHIBATH U (PUKCUPOBATH
pe3yiabTaThl IEMOHCTPAIMOHHOTO U JJaOOPaTOPHOTO
XUMHYECKUX IKCIIEPUMEHTOB

23.

AMUHBI

OnpenensaTh  NPUHALICKHOCTH  OPraHUYEeCKOTO
COEIMHEHHUST K aMHHAM Ha OCHOBE aHaJIM3a COCTaBa
ero

MOJICKYIL.

XapakTepu3oBaTh CTPOCHHE, CBOMCTBA, CIOCOOBI
MOJIy4EHUS U 00JIaCTH IPUMEHEHHS aHMIIMHA.
ApPryMEeHTHpPOBATH YYBCTBO TOPJIOCTH 3a
JOCTHIKEHHUS OTCUCCTBEHHOM OPraHWMYECKON XHMHH.
CoOmonaTh npaBuiia 0€30MaCHOTO OOpaIIeHHs C
AHWJIMHOM M KPACUTEJISIMHM Ha €r0 OCHOBE

24,

AMUHOKHUCIIOTEI

Onpenenstb  NPUHAIICKHOCTH  OPraHUYECKOro
COEIMHEHUS! K aMHUHOKHMCIIOTaM Ha OCHOBE aHaIu3a
COCTaBa UX MOJIEKYIL

XapakTepu3oBaTh CBONCTBA AMUHOKHUCIOT Kak
aM(pOTEPHBIX COCTUHEHHIA.

Paznuuate  peaknuu = TMOJMKOHACHCALUU U
NENTHIHbIE CBSI3U

25.

benxn

XapakTepu3oBaTh COCTaB, CTPOCHUE, CTPYKTYpYy H
CBOICcTBa OENKOB.

Wnentudunuponats 6€IKu.

OmnwuceiBaTh OMOJIOrOYeCKHE CBOHWCTBA OEJIKOB Ha
OCHOBE MEXITPEIMETHBIX CBA3EH XUMHUH U OMOJIOTUU

26.

IIpakTrueckas

pabora  Ne 1.

WNnentuduxarnms
OpraHHYECKUX
COeIUHEHUU

HpOBO)II/ITL, Ha6J'IIOI[aTL U OIMCHIBATh XUMUYECKHM
OKCHCPUMCHT [JId TMOATBCPKACHUA CTPOCHUA U
CBOMCTB PA3JIMYHBIX OPraHUYCCKUX COCHHHCHHﬁ, a
TaKKC UX I/IIlCHTI/I(I)I/IKaI_II/II/I C MIOMOIIBIO
Ka4CCTBCHHBIX peaKuHﬁ




CTPOCHHH aTOMa

27.| lloBTOpeHue U 1 BrInonHsATh TECTHI, pemaTh 3aa4d U YIPaKHEHUS
00o0renune o TeMe.
28.| KonrposbHast 1 [IpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHKECHHI B
pabota Ne2 YCBOCHHH TE€MBI.
«Kucnopon- u KoppextupoBars cBOM 3HaHUS B COOTBETCTBUU C
a30TCcoJepIKaIILe MJIAaHUPYEMBIM PE3YJIbTaTOM
OpraHuYecKue
COCTMHECHUS
Tema 4 Opranuyeckasi xXumus 1 001ecTBo (6 4.)
29.| buorexHoorus 1 OOBACHATD, YTO TaKOE OMOTEXHOJIOTHS, TeHHAS (MITH
TE€HETUYECKast) MHKEHEPHs, KJIETOUYHAs UHXKEHEPHs,
OuoJsiornueckas WHXKEHEepHs, KJIOHUPOBAHHUE,
MMMOOUITN30BaHHbIE (DEPMEHTHI.
XapakTepu30BaTh POJib OMOTEXHOJOTUH B PEIICHUHU
MPOJIOBOJILCTBEHHON TIPOOJIEMBI M COXPaHEHUH
37I0POBBS YEJIOBEKA
30.| TTommmepst 1 Knaccudumnuposats MTOJIMMEPBI pa3IMYHBIM
OCHOBAHUSIM.
Paznuuaate HMCKYCCTBEHHBIC MOJTMMEPHI,
KJIacCU(DUIIMPOBATh WX WJUTFOCTPUPOBATH TPYIIIIBI
MOJIMMEPOB MIPUMEPAMHU.
VYcraHaBnmuBaTh  CBSI3M M@Ky  CBOMCTBAMH
MOJIMMEPOB U 00JIACTAMU UX TPUMEHEHUS
31.| CunreTnueckue 1 Paznuyarh nonuMepu3anuio MNoJMKOHACHCALUIO.
MOJIUMEPBI [TpuBOIUTH IPUMEPHI ITUX CIIOCOOOB MOTYUYEHHUS
MOJIUMEPOB.
OnuceIBaTh CHAHTETUYECKUE KaYIYKH, MJIACTMACCHI U
BOJIOKHA HAa OCHOBE CBSI3M CBOMCTBA — MPUMEHEHHE
32.| IIpakTrueckas 1 [TpoBoauTH, HAONMIOIATh U OMUCHIBATH XUMHUYECKHUN
pabora  Ne 2, OKCIIEPUMEHT  WJACHTU(UKAIMKM  TUIacTMacCc |
PacnioznaBanue BOJIOKOH C ITOMOIIbIO KAYECTBEHHBIX PEaKIUil
rmacTMace u
BOJIOKOH
33.| [Ipomexyrounas 1 BbINOJIHATE TECTHI, pemiaTh 3a/la4d U YNpaKHEHUS
aTTecranus o TeMe.
34.| IToBTOpeHue U 1 [IpoBoIUTH OIIEHKY COOCTBEHHBIX TOCTHUKEHUI B
0000I111eHnE Kypca. YCBOCHHUU TEMBI.
IlonBenenne
UTOTOB  y4eOHOTO
roja.
KasiengapHo -TeMaTnyeckoe nmjanuposanue 11 kiaace
Ne Tematuueckoe Hara | XapakTepucTuKa OCHOBHBIX BUJOB JIESITEIBHOCTH
ypoKa | coJep:KaHHue ypoka IpoBE yueHuKa (Ha ypoBHE yUeOHBIX JIEHCTBUI)
JeHUs
Tema 1 Ctpoenne Beurects (9 4.)
1. OcHoOBHbIE 1 ApPryMeHTHUpPOBATh CJI0)KHOE CTPOEHHE aTOMa Kak
CBEJICHUS 0 CHUCTEMBI, COCTOSIIEN W3 sApa W AJIEKTPOHHOU

000JI0YKHU.
XapakTepu30BaTh YPOBHHU CTPOCHHSI BEIIECTRA.




OnwuceiBaTh yCTPOHCTBO H  paboTty bombioro
aIpOHHOTO KOJIIanepa

[Iepuonnueckas
cucrema
XUMHUYECKUX
anementoB /. W.
MenpeneeBa B
CBETE YYEHHUA O
CTPOEHHUH aToma

OnuceiBaTh CTPOCHUCM aToMa XHUMHYCCKOT'O
IEMEHTa Ha  OCHOBE €ro  IOJIOKECHHS B
IIEPUOUYECKON CUCTEME

. . Menneneena.

3anuceIBaTh SJICKTPOHHBIC u OJICKTPOHHO-
rpagudeckre GopMyIbl XUMHUECKUX IIEMEHTOB.
OHpGI[GJI?ITI: OTHOIICHHUEC XUMHNUYCCKOI'O 3JIEMCHTA K
OIPEACIEHHOMY JIEKTPOHHOMY CEMENCTBY

CpaBHeHue
[Tepnoanueckoro
3aKOHA U TEOPHHU
XUMHNYECKOTI'O
CTpOEHUA Ha
dbunocodceroit
OCHOBE

[IpencraBnsaTe pa3BUTHE HAy4YHBIX TEOpUH IIO
CIMpaJli Ha OCHOBE TpEX  (POPMYIMPOBOK
[Ieproanueckoro 3aKk0Ha U OCHOBHBIX HAIPABJICHUN
pa3BUTHUSI  TEOPUM  CTPOEHUS  (XMMHUYECKOTO,
JJIEKTPOHHOTO U

HMonnas
XHMHUYECKas CBSI3b
u HOHHBIE
KpHUCTaJUNTMYECKUE
pEeLETKN

XapaKTepnsoBaTL I/IOHHYIO CBs3b KAaK CBA3b MC)K}Iy
HMOHAaMHU, 00pa3yloIIMHUCS B pe3ylibTaTe OTAAUN WU
npuéMa DJIEKTPOHOB aTOMaMHM WM TpylHIaMu
aTOMOB.

Onpenensatb NPUHAICKHOCTh MOHOB K TOW WM
WHOU TpyIIe Ha OCHOBAHUH WX 3apsijia U COCTaBa.
XapakTepr3oBaTh (PU3NUECKHUE CBOMCTBA BEIIECTB C
MOHHOM CBS3bI0, KaK (DPYHKIIMIO BHJIa XHMHYECKOM
CBSI3W U THTIA KPUCTAJUTMUECKON PEIIETKH

KopanenTHas
XHMHYECKasl CBA3b.
AToMHEBIE u
MOJIEKYJISIpHBIE
KpUCTAJUIMYECKUE
pEETKH

OnuceiBaTh KOBAJICHTHYIO CBSI3b, KaK peE3yjibTaT
0o0pazoBaHUsl OOMIMX DJEKTPOHHBIX Tap WM Kak
pe3yabpTaT NepeKpbIBaHUS JIEKTPOHHBIX OpOUTAIEH.
KnaccudunupoBats koBajaeHTHbIE cBsizu 1o D0,
KPaTHOCTHU U CHOCOOY MepeKphIBaHUS JIEKTPOHHBIX
opOuTanei.

XapakTepu3oBaTh (PU3NUYECKHE CBOWCTBA BEUIECTB C
KOBAJICHTHOM CBSI3bI0, KaK (DYHKIIMIO KOBaJCHTHOMN
CBSI3M U TUIIA KPUCTAJUIMYECKOUN PEIIETKU

Merannmnueckas
XUMHUYECKASI CBI3b

XapakTepru30BaTh METAITIMYECKYIO CBSI3b KaK CBA3b
MEXJ1y HOH-aTOMaMH B MeETaJllaXx M CIUIaBax
IOCPEICTBOM  OOOOIIECTBIEHHBIX  BaJIEHTHBIX
JJIEKTPOHOB.

OOBACHATH €MHYIO IPUPOAY XMMUUYECKUX CBSI3EH.
XapakTepu3oBath (PU3NYECKHUE CBOWCTBA METAIIOB,
Kak  (QYHKOMIO  METaJUIMYECKOW  CBSI3U W
METaJUIMYECKON KPUCTAIIINYECKON PEIIETKH

Bopoponnas
XUMUYECKasi CBSA3b

XapakTepu3oBaTh BOJOPOAHYIO CBSI3b KaK OCOOBIM
TUIl XUMHUYECKOH CBSI3U.

Paznuuath MEXMOJIEKYIISIPHYIO u
BHYTPUMOJIEKYIISIPHYIO BOJAOPOJHBIE CBA3H.
PackpeiBaTh  ponb  BOJOPOJOHBIX  CBSI3€H B
OpraHu3ali MOJIEKYII

ITomumepsl

XapaKTepI/ISOBaTL MMOJIMMEPBI Kak
BBICOKOMOJICKYJIAPHBIC COCIUHCHUS.




Paznuuyars peaxkuuu
IIOJIMKOHICHCALINH.
OnuceiBaTh BayKHEHIINE MTPEACTABUTENHN [1JIACTMACC
Y BOJIOKOH U Ha3bIBaTh 00JIACTH UX IIPUMEHEHUSL.

MOoJIMMEpHU3allun n

YcranaBiauBaTh  €JMHCTBO  OPraHMYECKOW U
HEOPraHNYECKOM XUMHHU Ha npuMepe
HEOPraHMYECKUX

10JIUMEPOB

9. JucniepcHbie 1 XapakTepu30BaTh PA3IUYHBIC THUIBI JUCIIEPCHBIX

CHCTEMBI CUCTEM Ha OCHOBE arperaTHoro COCTOSIHMS
JMCTIEPCHOM (a3bl U AUCIIEPCUOHHON Cpebl.
PackpbIBaTh poJIb pa3iIMYHBIX THUIOB JUCHEPCHBIX
CHCTEM B JKU3HHU TPUPOIBI U OOIIECTBA.
[IpoBoMTH, HAOMIOAATH M OMUCHIBATH XUMUYECKUN
IKCTIEPUMEHT
Tema 2. Xumnueckue peaxiuu (12 4.)

10. Knaccudukanus 1 Onpenenstsb MIPUHA]IEKHOCTD XUMHYECKOU
XUMHYECKHAX peaknuu K TOMY WJIM WHOMY THITY Ha OCHOBaHUH
peakuuii. be3 Pa3JINYHBIX TPU3HAKOB.

W3MEHEHUS COCTaBa OtpaxaTh Ha  mHChME  TemIOBOM  AddexT
BEIIECTBA XUMHYECKAX peaxmuii c TIOMOTIIBIO

11. XUMUYECKUe 1 TEPMOXUMHUYECKHX YPaBHCHUH.
peaxkuuu c [ToaTBepkaaTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY
M3MEHEHHUS COCTaBa 9K30- U SHJIOTEPMUYECKHUX peakluii pacuéTaMu
BEIECTBA M0 TEPMOXMUMHUYECKUM ypaBHEHUSIM.

12. CkopocTb 1 YcTaHaBIMBaTh 3aBHUCHUMOCTh CKOPOCTH
XUMHYECKUX XMUMHUYECKON peakiMy OT MPUPOJIBI pearupyroumx
peaxuuit BEUIECTB, WX KOHILEHTPALUM, TEMIepaTypbl |

IUTONIA/IA UX COTIPUKOCHOBEHHS.

PackppiBaTh pojb KaTanu3aTOpoB Kak (HhaKTOpOB
YBEJIMYEHUSI CKOPOCTH XHMHUYECKOM peakiuuu u
paccMaTpuBaTh MHTUOUTOPHI KaK «aHTOHHUMBD)
KaTaJau3aTopOB.

XapakTepu3oBaTb (EpPMEHTHl Kak OHOJIOTHYECKUE
KaTaau3aTopbl OETKOBOM MPUPOIBI U PACKPHIBATH UX
pOJib B MPOTEKaHWU OMOXUMHUYECKHX peakUuuid Ha
OCHOBE MEXKIPEAMETHBIX CBA3EH ¢ OMOIOTHEil.
[IpoBouTh, HAOMIOJATH U OMHUCHIBATH XUMUYECKHI
9KCIIEPUMEHT

13. O6paTumocCTh 1 OnuceIBaTh COCTOSTHUS XMMUYECKOTO PAaBHOBECHS U
XUMHYECKUX npeiyiarat  CHocoObl  €ro  CMEIIeHUs B
peaKiui. HEOOXO/IMMYI0 CTOPOHY Ha OCHOBE aHalu3a
XuMHUECcKoe XapaKTepUCTHKU peakuuu u npuHmuna Jle-
paBHOBecHE U [HaTemnbe.
crocoOsbl ero [IpoBouTh, HAOMIOJATH U OMHUCHIBATH XUMUYECKHIA
CMEIEHUS 9KCIIEPUMEHT

14. OO6patumslii u 1 Onpenensats TUI TUAPOIM3a COJIM Ha OCHOBE
HeoOpaTUMBIH aHaim3a e€ cocTaBa.

THJIPOJIU3HL. KnaccudunupoBaTs ruiponu3 cosieil mo KaTHOHY U

15. I'mpponus 1 AQHUOHY.

OpraHU4YCCKUX




COCIUHEHUI B XapakTepu3oBaTh POJIb THAPOIU3Aa OPraHUIECKHX
JKUBBIX COCIUMHEHHUH, KaK XHMHYECKOM OCHOBHI OOMEHa
BEIIECTB M SHEPTUU B )KUBBIX OpraHU3Max.
[IpoBouTH, HAOMIOATH W OMKCHIBATH XUMUYCCKHIA
OKCIIEPUMEHT
16. OxucauTenpHo- 1 Onpenensatb  OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTAHOBHTEIIb- peakuu Kak IMPOIEeCChl ¢ M3MECHECHHWEM CTEICHEH
HBIC PEaKIuu OKHCJICHHS JJICMEHTOB BEIIECTB, yYaCTBYIOIIUX B
peaxiuu.
Pasznmuuate  OKHUCIMTEIb M BOCCTAHOBMTEIIb,
MIPOIIECCHI OKUCIICHHUS U BOCCTAHOBJICHUS.
CocraBnare  ypaBHeHuss OBP  nHa  ocHoBe
AJIEKTPOHHOTO OasnaHca.
[IpoBoaMTH, HAOIIOAATH M OMUCHIBATH XUMUYECKUN
AKCIIEPUMEHT
17. OnexTponu3 1 OnuceiBaTh  DIEKTPOJIU3  KaK  OKUCIUTEIBHO-
pacruiaBoB u BOCCTaHOBUTEIIHHBIN TIPOIIECC.
pacTBOpPOB. Paznnyath SIEKTPOIW3 paciuilaBOB W BOJHBIX
18. [IpakTuueckoe 1 pacTBOpPOB.
HpYMEHEHHE XapakTepru3oBaTh MIPAKTHYECKOE 3HAYEHHE
DIEKTPOJIN3a JJIEKTPOJIM3a Ha TPHUMEpEe IOJYUYCHUS aKTHBHBIX
METAJIJIOB u HEMETAJJIOB, a TaKKe
rajgbBaHOIIJIACTHKH, raJbBaHOCTErHH,
padUHUPOBAHKUH IBETHBIX METAIIOB
19. [TpakTudeckas 1 [T1anupoBaTh, MPOBOIUTH HAOIIOIATH M ONMCHIBATH
pabora  Ne 1. XUMUYECKUN IKCIIEPUMEHT C COOTIOJICHUEM MPABUII
Pemenne TEXHHUKH 0€30I1aCHOCTH
AKCIIEPUMEHTAJTb-
HBIX 33734 10 TEME
«XuMHYecKas
peaKIus»
20. [ToBTOpEHME u 1 BBITIOHATE TECTHI, pemiaTh 3a4a4d U yIpaKHEHUS
0000111eH1E 10 TEME.
21. KonTtponbHas 1 [IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHUI B
pabora Ne 1 YCBOEHUHU TEMBI.
«CtpoeHue KoppektupoBaTh cBOM 3HAHUS B COOTBETCTBUU C
BEIIECTBA. IUTAHUPYEMBIM PE3yIbTaTOM
XuMuueckas
peaKIus
Tema 3 BemecTBa u ux cBoiicTea (9 4.)
22. Mertaiibl 1 XapakTepu3oBaTh (pU3MUECKHME W XUMHYECKUE
CBOMCTBa METaJUIOB Kak (YHKIIMIO CTPOCHHS HX
aTOMOB U KPHCTAJUIOB HAa OCHOBE MPECTABICHUN 00
OBP u MOJIOKEHU S METaJIOB B
ANEKTPOXUMUYECKOM PSTy HAPSHKEHUH.
HabmonaTs u OIHMCHIBATh XUMHAYCCKUI
OKCIIEPUMEHT
23. Hemeramnsl. 1 OnuceIBaTh 0COOCHHOCTH TOJIOXKEHHS HEMETAJLJIOB B
bnaropoansie [Mepuomuueckoit Ttabmuue JI. WM. Menzaeneesa,
rasbl CTPOEHHUE UX aTOMOB U KPUCTAILJIOB.




CpaBHuBaTh CHOCOOHOCTH K  aUIOTPOIMH  C
MeTaJUIaMHU.

XapakTtepu3oBaTh O0OIIME XWMHYECKHE CBOWCTBA
HemetrauioB B cBete OBP u wux mnosjoxeHus
HEMETAJUIOB B PsIy dJIEKTPOOTPULIATEIIbHOCTH.
Habmonate u ONMCHIBATH XUMUYECKUN
DKCIEPUMEHT

24,

Kucnotsl
HEOpraHW4YeCKue u
OPraHu4ecKne

CooTHOCUTH MpEeACTaBUTENECH OPraHM4ecKUX |
HEOPraHMYECKUX KHUCIOT C COOTBETCTBYIOIIEH
KJIacCU(UKAITMOHHOM TPYITION.

OnuceiBath 0OIIME CBOMCTBA OPraHUYECKUX U
HEOPraHuYeCcKux KUcioT B cBete TOJ] u ¢ mo3urum
OKHUCIJICHUSI-BOCCTAHOBJIEHUS! KaTHOHAa  BOAOPOJA
WM aHWOHA KUCJIOTHOTO OCTaTKa.

Ornpenenatb OCOOEHHOCTH XHUMHYECKHUX CBOMCTB
a30THOH, KOHLIEHTPUPOBaHHOU CEpHOU U
MYpPaBbUHOMN KHUCIIOT.

[IpoBoanTh, HAOMIOMAATE M OOBACHITH PE3YIbTATHI
IPOBEIEHHOTO XMMUYECKOT0 SKCIIEPUMEHTA

25.

OcHoBaHUA
HeOpI‘aHI/I'-IeCKI/Ie H
OpraHUYEeCKHe

OHI/ICI)IBaTI) HCOpFaHquCKHe OCHOBAHHUA B CBCTC
TO/.

XapakTepu3oBaTh CBOMCTBA OpPraHUYECKUX U
HEOPraHMYeCKUX OECKWIOPOJHBIX OCHOBAHUU B
CBETE MPOTOHHOUW TEOPUH.

[IpoBOoaKTH, HAOIIOAATH U OMMKMCHIBATh XUMUYCCKUN
AKCIIEPUMEHT

26.

AmdoTepHbIe
COCITMHEHUS
HEOpPraHUYecKue U
OpraHuvecKue

XapakTepru30BaTh OPraHUYECKUE U HEOPTaHUUECKHE
am(doTepHble COCIMHEHHMS KaK BEIIECTBA C
JTBOWCTBEHHOW  (DYHKIIMEH  KHCIOTHO-OCHOBHBIX
CBOMCTB.

ApryMEeHTHpPOBAaTh CBOMCTBA aMHHOKHCIIOT Kak
aM(OTepHBIX OPraHUIECKUX COCTUHEHU.
PackpbpiBaTh Ha OCHOBE MEXKIPEIMETHBIX CBS3EH C
OMOJIOTHEH pOJh AMHUHOKHCIOT B OpraHu3alud
JKU3HU

217.

Conn

XapakTepu3oBaTh COJIH OpraHUYeCKHX u
HCOPraHMYECKUX  KHCIOT B  CBET€  TCOPHH
IEKTPOJIUTUYCCKOM TUCCOLIUAIUH.

COOTHOCUTH MPEACTABUTEIICH COJICH OPraHUYECKUX
U HEOPraHWYeCKUX KHUCIOT C COOTBETCTBYIOUICH
KJ1acCU(UKAITMOHHOM TPYIIION.

XapakTepu3oBaTh KECTKOCTh BOJABI M Mpeajararh
crocoObl €€ yCTpaHeHUsI.

OmnuceiBaTh 00ImME cBoiicTBa coieit B cBere TOJI.
[IpoBouTh, HAOMIOJATH U OMUCHIBATH XUMUYECKUN
IKCIIEPUMEHT

28.

IIpakTrueckas
pabota Ne 2.
Pewrenue
JKCIIEpUMEHTAJIb-
HBIX 3aJa4 110 TEME

HJ'IaHI/II)OBaTL, NpoOBOUTD, Ha6J'IIOI[aTB " OIIMCBIBATh
XUMUYECKUMN OKCIICPUMCHT C COGJ’IIO,[[CHI/ICM IMpaBUJI
TEXHUKHU 0€30MacHOCTH




«BemiectBa U uX

CBOMCTBa»
29. [ToBTOpEeHue u 1 BbInosHATE TECThI, peliaTh 3aaui U YIpPaKHEHUs
00001IeHne  TEeMBI 0 TEME.
«BemectBa U uxX [IpoBoaUTH O1IEHKY COOCTBEHHBIX JTOCTUKEHUH B
CBOMCTBa» YCBOCHHUH TEMBI.
30. KonTponsHas 1 KoppekTrpoBatb cBOM 3HaHUS B COOTBETCTBUU C
pabora Ne 2 IUTAHUPYEMBIM PE3YJIbTaTOM
«BemecrBa u ux
CBOWCTBa»
Tema 4. XuMusi 4 coBpeMeHHoe 0011ecTBO (4 4.)
31. Xummaeckast 1 XapakTepru3oBaTb XHMHUYECKYIO TEXHOJIOTHIO Kak
TEXHOJIOT sl IIPOU3BOIUTENIbHYIO CHITY OOLIECTBA.
OnuceiBaTh XMMHUYECKHE IPOLECCHI, JIEKAIIUE B
OCHOBE IIPOM3BOJICTBA aMMHaka M METaHOoNda, C
MOMOUIBIO POJHOTO SA3bIKA U A3bIKA XUMUH.
YcTanaBnuBaTh AHATOTHH  MEXIYy  JBYMS
MIPOU3BOJICTBAMHU.
®dopmynmupoBaTh OOIIME HAYYHBIC IPUHIIHAITHI
XMUMHUYECKOTO MPOU3BOJICTBA
32. XuMuyeckas 1 AprymMeHTHpoBaTh HEOOXOJUMOCTh XHUMHYECKOH
IrPaMOTHOCTh  KakK IPaMOTHOCTU KaK KOMIIOHEHTa OOILIEKYJIbTYpHOI
KOMITOHEHT 0011ei KOMITETEHTHOCTH YeJIOBEKa.
KYJIbTYpPbI YMmeThs nosyyaTh HEOO0XO0AUMYIO HHGOpPMALUIO C
YyeloBeKa MapKUPOBOK Ha YIIaKOBKax pa3IMYHbIX
POMBIIIJIEHHBIX U TPOJAOBOJIbCTBEHHBIX TOBAPOB
33. [Ipomexyrounas 1 BBITIOTHATE TECTHI, pemiaTh 3aa4d U yIpaKHEHUS
aTTecTanus 0 TEMeE.
34. [ToBTOpEeHME u 1 [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B

00001IeHNe Kypca.

YCBOCHHUHU TCMBI.
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