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I. llosicHuTEIBLHAA 3aIIUCKA

1. XapakTepucTukKa pado4eil NporpaMmmabl

[Ipu cocraBneHnn pabodeil mMporpaMMbl KYpPCa BHEYPOYHOM JesiTeJbHOCTH JUIsA ydamuxcsi 9
kjaacca «OCHOBHBIE BOMPOCHI XUMUM: MOATOTOBKAa K OI'D» yuTeHs:

1. denepanbHBI TOCYIapCTBEHHBI 00pa30BaTENIbHBIN CTAaHAAPT OCHOBHOTO OOIIETro
o0Opa3oBaHUs, YTBEPKICHHOTO TprKka3oM MunoopHayku Poccuu ot 17 nexabps 2010r.
Nel1897 (manee ®I'OC )

2. Tlpumepnast oOpa3oBarenbHas IpPOrpaMMa OCHOBHOTO 0011ero 06pa3oBaHusi, 0OI00pEeHHOMI
denepanbHBIM y4eOHO- METOIUYECKUM 00BbEIMHEHHEM 10 0011eMy 00pa3oBaHHIO (OT
08.04.2015 Ne 1/5)

3. YMK no xumuu O. C. I'abpuensna, 1. I'. Octpoymona, C. A. CnaakoBa. M3naTenscTBO
«IIpocsemenuey, 2024

A Takxe:

. YcraB ['ocyaapcTBEHHOT0 OO/IKETHOTO 00IIe00pa30BaTENbHOTO YUPESIKIACHUS CPETHSSA
obmeobpazoBatenbHas mKobl No§ «My3sbikay dOpyH3eHckoro paiiona Cankr-IletepOypra;

. VYuebnbiii an u [lnan BHeypouHOH HesTe’nbHOCTH ['ocynapcTBEHHOTO OOIKETHOTO
00111e00pa30BaTEILHOTO YUPEKACHUS CpeaHss o0meoOpa3oBaTenbHas MKOJIbI Ne8 «My3bikay
®pynzenckoro paiiona Cankt-IletepOypra na 2025-2026 yueOHslii Tog;

. Oo6pazoBatenpHas [IporpamMmma HaudaapHOTO 00MmIEro oOpa3oBaHus | OCyIapCTBEHHOTO
OIOPKETHOTO 00111e00pa30BATEILHOTO YUPEIKIACHHS CPEIHSISI 0011e00pa3zoBaTesibHast IKOIIBI No§
«My3bIKay;

. «[lomoxxenne 00 OpraHU3allid BHEYPOUHOW JIEATENILHOCTH  OOY4YalOUIMXCS B
cootBeTcTBUU ¢ PI'OC I'ocyaapcTBeHHOTO OFOKETHOTO 00IIe00pa30BaTEIbHOTO YUPEKICHHS
cpennelr obOmeoOpa3oBaTenbHOW IIKONBI Ne 8 ¢ yrimyOnEHHBIM H3Yy4YE€HHUEM IPEIMETOB
MY3BbIKaJILHOTO 1TMKIIa «My3bika» @pyH3eHckoro paiiona Cankt-IlerepOypray,

* «llonoxenne o paboueil mporpamMme BHEYPOUHOW JeATEIBHOCTH [ OCymapCTBEHHOTO
OI0/DKETHOTO 00111e00pa30BaTEIPHOTO YUPEKACHUS CpeaHeil 0011eo0pa3oBaTeIbHON IIIKOJIBI
Ne8 ¢ yriyOiieHHBIM U3yYeHHEM MPEAMETOB MY3bIKadbHOrO IMUKIA «My3bikay DpyH3EHCKOTO
pationa Cankr-IleTepOypray.

Bua nporpammbl: TuHEHHAS.
HanpaBieHHOCTB: O0IIEHHTEIUIEKTyalIbHOE (€CTECTBEHHOHAYYHOE).
YpoBeHb 0CBOEHUSI TPOrPaMMBbl: 0a30BBIN.

AKTYAJIbHOCTh MPOrPaAMMbI

JlaHHBIN Kypc cOMpoBOXKAAeT yueOHbIN mpeaMeT “Xumus” U mpeJIHa3HaydeH JUIsl ydamuxcs 9
KJIaCCOB, BHIOPABILUX ITOT MpeAMET JUIsl cAauu sk3aMmeHa B popmare I'MMA. OH Takxe MOXKET ObITh
UCTIOJIB30BaH JIJIsl pAaCIIUPEHUS U yIITyOJIeHHS TPOTpamMM MPeanpOoPHIEHOTO 00yUSHHS TT0 XUMUU U
HOCTPOCHUS MHANBUIYAIbHBIX 00pa30BaTEeIbHBIX TPAEKTOPUI yUaIIUXCs, TPOSBISIOIIUX HHTEPEC
k Hayke. Kypc noctpoen Takum 06pa3oM, 4TO MO3BOJISET PACIIMPUTh U YIITyOUTh 3HAHUS y4aIlUXCs
10 BCEM OCHOBHBIM pPa3JieliaM IIKOJIBHOTO Kypca XMMUU OCHOBHOM IIKOJIBI, a TAKXKe
JMKBUINPOBATH BOZMOKHBIE TIpobenbl. Comepikanue Kypca MmpeaHazHaueHo ISl OBJIaICHHSI
TEOPETUYECKUM MaTepHaIOM U OTPaOOTKU MPAKTUUYECKUX HABBIKOB PELICHUS 3aJJaHUN pa3HbIX
yacTel KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEpHAIOB.

Hesab Kypca: MOATOTOBUTH ACBITUKIACCHUKOB K YCIEIIHOW C/1adye SK3aMeHa 110 XUMHH B (hopmate
I'NA.

OcHoBHBIE 321244 Kypca:



° 3aerHI/ITB, CUCTCMATU3UPOBATH U PACIIUPUTL 3HAHUA YyYallIUXCA IO BCEM OCHOBHBIM
pa3zaenam Kypca XMMUU OCHOBHOM HIKOJIBI.

° q)OpMI/IpOBaTL HaBBIKM aHAJIMTHYECKOM ACATCIIbBHOCTH, IIPOTrHO3UPOBAHUSA PE3YJILTATOB JIA
pa3IMYHbIX BApUATUBHBIX CUTYaLUI.

° Pa3BuBaTh 1M03HAaBATEIILHBIN HHTCPCC, MHTCIJICKTYAJIbHBIC CIIOCOOHOCTH B IpOoIECCC MOUCKaA
pELICHU.

e ®opMupoBaTh UHAMBHyaJbHBIE 0Opa30BaTeIbHbIE TOTPEOHOCTH B BHIOOPE AaIbHEHIIIETO
npo¢uis 00yueHus B CTapIIeH HIKOJIE.

IpuHUMNIBI peaJn3anuu NPOrpamMMbl:
HayunocTts;

1.

2.  J1oCTyIHOCT®;

3. LenecooOpa3HOCTE;
4. HarmsiaHocTs.

DopMBbI OPraHnu3anuy 3aHATHH:
-MUHWJIICKIIUN

-CEMHUHAPBI

-IIPaKTUKYMBI

-KOHCYJIbTALIUU

-TPEHUPOBOYHBIE U PEIETULIMOHHBIE PA0OTHI
-paboTa ¢ IeMOBEpPCUIMH

(I)O[)Ma IMPOBEACHUA — T'pYIIIIOBas.

MecTo Y4€0HOI0 Kypca B Y4e0OHOM IJiaHe
B coorBerctBUM ¢ VY4eOHBIM IUIAHOM Ha BHEYPOUHYIO JESATEIBHOCTH B 9 Kiacce
«OcHOBHBIE BONIPOCHI XUMHUM: MOAroToBKa K OI'9» » oTtBoauTcs 34 vaca (1 4ac B Henero).

DopMbl KOHTPOJISI: TEKYIIHI

MHoroBapuaHTHOE, pa3HOYPOBHEBOE ,TEMAaTUYECKOE WM KOMOMHUPOBAHHOE TECTUPOBAaHUE Ha
KaXJIOM YpOKE, PEeryJisipHasi CaMOCTOsITeNIbHAs paboTa yyaluxcs Ha ypoKe H JJoMa.

[IpomexyTOuHbIE U UTOTOBBIE OLIEHKH 3a (PaKyIbTaTUBHBIN Kypc HE peaycMoTpeHsl. [loaydennsie

Ha ypoKe Oajuibl 32 TECTUPOBAHUE- CUTHAJ JJI YYAIIUXCS U POJIUTENIEH 00 ypOBHE 3HAaHUH U
nmoaroroBke k ' MA Ha gaHHOM dTame.

2. Onucanue y9e0HO- METOANYECKOT0 KOMILIEKTA, BKIw4Yasg JOP.

1. Hoopomun J.1O., Kasepuna A.A., boromos /[.B., boposckux T.A. TUA. Xumus. TemaTtuueckue
TPEHUPOBOUHBIE 3a1aHusA. M.: Dkcmo, 2019.

2. OUIIN. 'MA. Dx3ameH B HOBOH popme. Xumus. 9 kinacc. TpeHHPOBOUHBIE BapUAHThI
sK3aMeHalnoHHbIX padot. M.: ACT-Actpens, 2018.

3. ®enepanbHbIM HEHTP TecTUpoBaHus. TecTol. Xumus. 9 kiacc. BapuaHnTbl 1 OTBETHI
LHeHTpanu3oBanHoro tectupoBanus. M.: OO0 “PYCTECT”, 2020.

4. Jloponvkun B.H., bepeocnas A.I'., Casxcnesa T.B., Despanésa B.A. Xumus. 9 knacc.
[ToaroroBka k utorosoii arrecrauuu. Pocros-na-Zlony: Jlernon, 2023.



5. Xomuenxo A.B. Xumus. 'ocygapcTBeHHast HTOroBasi arrectanus (1o HoBo# ¢gopme). 9 kacc.
Tunoswle TecToBRIE 3ananns. M.: Dk3amen, 2018.

6. Jlesuna .M. 9 xnacc. Xumusi. ['ocyapcTBeHHas UTOTOBasI aTTecTaius (1o HOBOM opme).
Paznarounslif MaTepuan TpeHHpOBOYHbIX TecToB. CankT-IlerepOypr: TPUI'OH, 2022.

7. Paznbie coopHuku 1o noarotoBku k [ MMA mo xumuu B 9 kiacce.

MarepunanbHO-TeXHH4YECKOe o0ecneyeHue
Komnsrorep;
MynpTUMEINATIPOEKTOP;
DKpaH.
CobcTBennble nn(ppoBbie 00pa3oBaTesbHBIE pecypchl: pe3eHTanu Power Point k ypokam

HNuTepHeT-pecypcebl:
www.bio.lseptember.ru
www.bio.nature.ru
www.edios.ru
www.km.ru/educftion
DJIeKTPOHHBbIE U3TAHUSI:
1.. 1C: ObpazoBatenbHas koutekmus: Xumus 1ist BceX X XI. XUMUYecKue OMbITH CO B3phIBAMH U
oes;
2. 1C: O6pazoBarenbHas komutekius Xumus 11 Bcex X XI. Camoyuurens. Pemenue 3amay;
3 1C: ObpazoBatenbHas koyutekius. Heprannueckast xumust 8-9 kiacc;
Enunag xomnekims 1indpoBbIX 00pa3oBaTeNbHbIX pecypcoB http://school-collection.edu.ru/

6. KaTtanor oOpa3oBarensHbIX pecypcoB cetu HTepHeT s mikonsl  http://catalog.iot.ru/

XuMunueckas J1a00paTopHas MOCyAa, ANNAPAThI U NPUOOPHLI
Mukponaboparopuu (pas3znato Ha croisl nepex JI.P.)
[Ipubops! a5 paboThl € razamu;
anmaparbl 1 IpuOOpPHI Ul ONBITOB € TBEPJBIMH, KUIKUMHU BEILECTBAMU;
U3MEpUTENbHbIE TPUOOPHI U MPUCTIOCOOIEHUS /17151 BBIIOJIHEHUS OIBITOB;
CTEKJISIHHAsI U TUIaCTMACCOBast MOCY/Aa U MPUCIIOCOOICHUS [T IPOBEICHUS OIBITOB.
Mogaean
HaGopsl Mozienel aTOMOB U1l COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJIETICH MOJIEKYJT;
Kpucrammueckue pemerku comiei;
Y4eOHbIe MOCOOHSI HA TEYATHOM OCHOBE
[Tepronnueckas cucteMa xumuueckux 3neMeHToB .M. Menneneena;
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUMN COJICH;
DNEKTPOXUMHUECKUN Psi/i HAIPSKEHUH METaIlIOB;
Oxpacka UHAUKATOPOB B Pa3IM4YHBIX CpPElax;
Cepus TaGauI] IO HEOPTAHUYECKOU XUMUU;
Cepust TabIMIL IO XUMUYECKUM TTPOU3BOJICTBAM.
[TopTpeTs! yu€HBIX-XMMHUKOB

3. [lnanupveMble pe3VabTAaThl 0CBOCHHS KYPCA 10 BHEYPOYHOH N1eATeJLHOCTH
«OCcHOBHBIE BOMPOCHI XUMHU: MOAroToBKa kK OI'I» B 9 Kaacce

B nporiecce o0ydueHus Ha 3aHATHAX JIEKTHBHOTO Kypca yJamuecs: IpuoOpeTaroT CleAyomee
SHAHUSL:
e 3aKPEIUIAIOT ¥ CHCTEMATU3UPYIOT 3HAHHS IO OCHOBHBIM pa3jieliaM MPOMJISHHOTO Kypca
xumun 8-9 kmacca 001meodpa3zoBaTebHOM MIKOIBI;


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://catalog.iot.ru/
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e 0TpabaThIBAIOT NPUMEHEHHE TEOPETUYECKUX 3HAHUN Ha MPAKTHKE PEIICHHS 3aJaHHIi;
e (opMHpYIOLIUE HAYYHYIO KAPTHUHY MUPA;
VMEHUsL:
e  pelIaTh TUIIOBBIE TECTHI PA3HBIX aBTOPOB M IeMOHCTpannoHHol Bepcun OUIIU;
e TIPOM3BOJUTH PACUETHI XUMHUYECKHUX 3aJa4 COTrJIacHO TpeboBaHuaAM DenepanbHOTOo
CTaHJapTa;
[TonmyuyeHHbIe 3HaHUS TOJIKHBI IOMOYb YYaIIUMCH:
e  YCIEIIHO CAATh 3K3aMEH 0 XMMHHU B HOBOM (hopme;
e OIPEIENIUTHCS B BEIOOPE MHIUBUAYAILHBIX 00pa30BaTeIbHbIX NOTPeOHOCTEH (TIpodus
oOyueHus);
*  3aKpENUTh NMPAKTUUECKUE HABBIKU M YMEHUS PEIICHUS pa3HOYPOBHEBBIX 3a/IaHUI;
YV
1. JTuunocmnvie pesyromamor:
1) ocosnanue cBoel STHMYECKOM NPHHAUIEKHOCTH, 3HAHME MCTOPDMM XHMHH M BKJIaja
POCCHUICKOM XMMHYECKOM HaAYKH B MHUPOBYIO XUMUIO;
2) gopmuposanue OTBETCTBEHHOTO OTHONIECHHS K TIO3HAHWIO XUMHU; TOTOBHOCTH U CIIOCOOHOCTH
o0yyaromuxcss K caMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB U
TEOpUH XHWMHH; OCO3HAHHOTO BbIOOpAa M TMOCTPOEHHE WHIAMBUAYAIbHOM 0OOpa3oBaTeIbHOM
TPaeKTOpUH;
3) @opmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHpPA, HEOTHEMJIEMOW YacCThIO
KOTOPOH1 SABIISICTCSI XUMHUYECKasi KApTHHA MUPA;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIONIMM YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUYECKUM;
5) oceoenue coumanbHBIX HOPM, TIPaBUI TOBENEHHUs, poied W (GOpM CONMATBLHON JKHU3HU B
coluyMe, NMPHUPOJEe M YACTHOM >KU3HUM Ha OCHOBE SKOJIOTMYECKOM KYJIbTYpbl M 0€30MacHOro
oOpalIeHus ¢ BeIECTBAMU M MaTepUallaMHu;
6) opmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHUKAMHU M
B3POCJIBIMH B TIpoliecce oOpa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIIE0BATEIbCKOM,
TBOPYECKOH U APYTUX BUAOB JEATEIBHOCTH, CBA3aHHBIX C XUMUEH.
II.  Memanpeomemnsie pezynomamet:
1) onpedenenue uenelr coOCTBEHHOTO 00yYEHUS, TOCTAHOBKA M (POPMYITHPOBAHUE JUIs Ce0s1 HOBBIX
3ajay;
2 )nnanupogaHue TIyTEH JOCTIDKEHHS JKEIaeMOro pesyjibrata OOy4YeHHs XHMHU Kak
TEOPETUYECKOr0, TAK U 3KCIIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue CBOUX JIEUCTBUH C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCyujecmeieHue KOHTPOJIS
CBOEH JIEATEILHOCTU B MPOLIECCE JOCTHXKEHUS pe3yJibTaTa, OlpeesieHue Cloco00B eHCTBUNA IpU
BBITIOJIHEHUH JTA00OPATOPHBIX M TPAKTUYECKUX pabOT B COOTBETCTBHHM C MPaBWIAMH TEXHUKU
0€30I1aCHOCTH;
4) onpedenenue WCTOYHUKOB XUMHUYECKOW HWH(POpPMALMH, IMOJyYeHHE W aHaIW3 €€, CO3JaHHe
UH(POPMALIMOHHOTO MIPOAYKTA U €0 Mpe3eHTaLus;
5) ucnonv3osanue OCHOBHBIX HMHTEIUICKTYAJbHBIX ONEpAIMii: aHAlW3a M CUHTE3a, CPABHEHHS U
cucreMaTH3alnun, 0000LeHNS U KOHKPETHU3alluH, BbISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBs3el U
nocmpoetue JIOTUIECKOTO PACCYKICHUS M YMO3AKIIOUeHUs (MHIYKTHBHOTO, JCAYKTUBHOTO M TIO
aHaJIOTHH) Ha MaTepualle €CTeCTBEHHO-HAYUYHOT'O COJICPKaHUS;
0) ymenue co3naBaTh, MIPUMEHATh U MPEOOPA3OBBIBATH 3HAKH M CHMBOJIBI, MOJCIH U CXEMBbI IS
peleHns yueOHbIX U IT03HaBaTeIbHbIX 3a7ay;
T)gpopmuposanue u pazeumue SKOJIOTUYECKOTO MBIIICHHUS, YMEHHE TPUMEHATh €ro B
II03HABATEJIbHOM, KOMMYHHKATUBHOM, COLIMANIbHOM MPAKTHKE U MPO(ECCUOHANIBHON OpUeHTaLNY;
8) eenepuposanue unen n onpeaeIeHNE CPeACTB, HEOOXOTUMBIX IS MX peaTn3aliu.
1I1. IIpeomemnoie pezyromamel:
Buinycknuk 9 knacca nayuumces:
- XapaKkTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUSA: HAOIIOAEHUE, N3MEPEHNE, SKCIIEPUMEHT;
- ONKCHIBAaTh CBOMCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAS MX CYIIECTBEHHBIC
NPU3HAKH;



- pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSTHH «aToM», «MOJEKYJIa», «XUMUYECKUM
3JIEMEHTY», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY», «BAJECHTHOCTHY, «XUMHUECKAsI PEaKIUs»,
HCII0b3Ys 3HAKOBYIO

CHUCTEMY XUMUHU;

- pacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOW T€OPUH;

- pa3nu4aTh XUMHYECKHUE U PUBNYECKUE SBICHHUS,

-Ha3bIBaTh XUMHYECKHE DJICMCHTHI;

- OMpPEIENSITh COCTAaB BEIIECTB MO UX GopMyTiam;

- OTIPEICIISITh BAJICHTHOCTh aTOMa AJIEMEHTa B COCIMHCHUSIX

- OIIPEACIIATh TUIl XUMUYECKUX PEaKlInii;

- Ha3bIBATh MPU3HAKHU M YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUH;

- BBIBISITH TPU3HAKU, CBUICTEIBCTBYIOUIME O TNPOTEKAHUM XUMHUYECKOW pEAKIUU NpU
BBITIOJTHEHHH XHMHUYECKOTO OTIBITA;

- COCTaBIISATh (POPMYJIIBI OMHAPHBIX COCTUHEHHIA,

- COCTaBIIATh YPaBHEHUS XUMUYECKHUX PEAKIIHA;

- cobmoaTh MpaBuia 0e30macHoi paboThl IPU MPOBEIECHUH OMBITOB;

*-II0JIb30BAThCS 1a0OPATOPHBIM 000PYIOBAaHUEM U TIOCYAOM;

-BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl

BEIIIECTB;

- BBIYHUCIIATH MACCOBYIO JIOJO XMMHUYECKOTO dJIEMEHTa 10 (opMyJie COCTUHEHUS;

- BBIUUCIISATH KOJUYECTBO, 00BEM MIIM MACCy BEIIECTBA MO KOJWYECTBY, 00BEMY, MacCe€ PEarcHTOB
WM POAYKTOB PEaKINH;

- XapakTepu3oBaTh (PU3MUECKHE M XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOpOAA H
BOJIOPOJIa;

- IOJTy4aTh, COOMPATh KUCIOPO.I U BOJOPO;

- pacmo3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;

- PacKpbIBaTh CMBICT 3aKOHAa ABOTAPO;

- PacKpbIBaTh CMBICI OHATUN «TETJIOBON AP HEKT peakIuim), «KMOJSIPHBIH 00beM»;

- XapaKTepu30BaTh (PU3NUECKHE W XMMUYECKHE CBOWCTBA BOJBI; " PAaCKpPBIBATH CMBICH TOHSATHUS
«pacTBOp»;

-BBIYHCIIATH MaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

-IPUTOTOBJISITH PACTBOPHI C ONPENEIEHHON MaCCOBOM J10J1e paCTBOPEHHOr0 BELIECTBA;

- Ha3bpIBaTh COCJMHCHHS W3YUYEHHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB; " XapaKTepU30BaTh
(u3nueckrue U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB: OKCHUJIOB,
KHCJIOT, OCHOBAHHUM, COJICH;

- ONIpEAENITh NPUHAIEKHOCTD BEIIECTB K OMPEIETIEHHOMY KJIACCY COEAMHEHUI;

- COCTaBJATH (POPMYJIBI HEOPTAHHMUECKUX COCAMHEHHN W3YUYEHHBIX KJIACCOB; MPOBOJHUTH OIIBITHI,
MOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;

- pacrmo3HaBaTh OMBITHBIM IIyTEM pACTBOPHI KHUCIOT U MIEJIOYed 10 HM3MEHEHUIO OKPACKH
WHIUKATOPA;

- XapaKTepU30BaTh B3aMMOCBSI3b MKy KJlacCaMU HEOPTaHUYECKUX COCIMHECHU;

- packpbiBath cmbica [lepuoanueckoro 3akona /1. 1. Menneneesa;

- OOBSACHATH (PU3MUECKUH CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEpAa XHUMHYECKOTO JIIEMEHTA,
HOMEPOB I'PYIIBI U IeproJa B nepuoanyeckoi cucreme .M. Menneneesa;

- OOBACHITH 3aKOHOMEPHOCTHM H3MEHEHHS CTPOEHHUS aTOMOB, CBOMCTB AJIEMEHTOB B Mpejesax
MaJibIX IEPUOJIOB U TJIABHBIX MOATPYIIIT;

- XapaKTEepPU30BaTh XUMHUYECKUE JIEMEHTHI (OT BOJOPOAA IO KaJbIMsI) HA OCHOBE MX TOJIOKCHUS B
nepuoanyeckoi cucreme 1. M. MeHneneeBa 1 0COOEHHOCTEH CTPOEHHUS X aTOMOB;

- COCTaBJISITb CXEMBbI CTPOEHHS aTOMOB MepBbIX 20 3IEMEHTOB MEPUOAMYECKOM cucTteMbl 1. .
Menpneneena;

- PacKpbIBATh CMBICI OHITHI «XUMUYECKASI CBSI3bY, « DJIEKTPOOTPUIIATEIILHOCTHY,

- XapakTepu30BaTh 3aBHCHMOCTh (PU3UYECKMX CBOWCTB BEIIECTB OT THIIA KPUCTAJUITMYECKOM
pEeLIETKY;

-ONPEACIISITh BUJI XUMUYECKON CBSI3M B HEOPTaHUYECKUX COCIMHEHUSX;



- I/1306pa)l(aTb CXCMbI CTPOCHHA MOJICKYJI BCIICCTB, 06pa30BaHHLIX pPa3sHbIMU BHJaMU XUMHUYCCKUX
CBSI3EH;

- pacKpblBaTh CMBICI MOHATUN «HOH» «KATHOH», «AHUOH», «AJEKTPOIMUTHD), «HEIIEKTPOIUTHD,
«QJNEKTPOJIUTHYECKAsT JUCCOLMALUAY, «OKUCIUTEbY, «CTENEHb OKHUCIECHUS,(BOCCTAHOBUTEIbY,
«OKHCIIEHUE), «BOCCTAHOBIIEHUEY;

- ONpEAEIATh CTENEHb OKUCIEHHS aTOMa 3JIEMEHTA B COCIUHEHNUY;

- PacKpbIBAaTh CMBICII TEOPUU IEKTPOIUTUYECKON NTUCCOLUALINY;

- COCTaBJIATh YPaBHEHHUS 3JIEKTPOJIUTHYECKON JUCCOLMALIUU KHUCIIOT, IEI0YEH, COJIEH;

- OOBSCHATH CYLTHOCTH MPOLECCA AIEKTPOIUTHUECKON TUCCOIMALINY U PEAKIIM HOHHOTO OOMEHa;

- COCTaBJISITh IOJIHbIE U COKPALIEHHbIE HOHHbBIE YPaBHEHUsI peakunii oOMeHa;

- OTIpeETIATh BO3MOKHOCTh MPOTEKAHUS peaKuii HOHHOTO 0OMeHa;

- MNPOBOAWUTH PCAKIWH, MOATBCPKIAAIOUINEC Ka4eCTBEHHBIM COCTaB Pa3IMYHBIX BCIICCTB (3HaHI/Ie
KaueCTBEHHBIX pEaKLUil HAa KATUOHBI U AHUOHBI);

- ONPENENATh OKUCIUTENb U BOCCTAHOBUTEID;

- COCTaBJISITh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;

- Ha3bIBaTh q)aKTOPBI, BJIMAIOIIHUE HA CKOPOCTH XUMHYECKON pCaKkuuun;

- KJ1accu(pUIMpPOBaTh XUMUUYECKHE PEAKIIMU IO PA3TUYHBIM IPU3HAKAM;

- XapaKTEPU30BaTh B3aUMOCBA3b MEXKAY COCTaBOM, CTPOCHHUEM U CBOMCTBaAMH HEMETAJIJIIOB,

- IPOBOAMTH OTBITHI MO MOMYUYSHHIO, COOMPAHUIO U U3YUEHHIO XUMUYECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

- pacrio3HaBaTh ONBITHBIM ITyTEM Ta3000pa3Hble BELIECTBA: YIVIEKUCIIbIM ra3 1 aMMHaK;
-XapaKTCPHU30BaATb B3aUMOCBA3b MCXKIY COCTaBOM, CTPOCHUCM U CBOMCTBaAMH METAaJIJIOB,

- Ha3bIBaTh OpPraHUYECKHE BEIeCTBa MO MX (opMyJie: MeTaH, 3TaH, 3TUJIEH, METAHOJI, JTaHOI,
[JIMLEPUH, YKCYCHasi KHCJIOTa, aMHHOYKCYCHas KHCJIOTa, CTEapUHOBAas KHUCIIOTa, OJEHMHOBAs
KHCJIOTA, TJIH0K033;

- OLICHUBATh BIMSHUE XUMHUECKOT0 3arpsA3HEHMs OKPY Kalollel cpeibl Ha OPraHu3M YeJIOBEKa;

- IPaMOTHO 00palaThCs ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HM;

- OmnpeaciIsAiTb BO3MOKHOCTb IPOTCKAHUSA peaKHI/Iﬁ HEKOTOPBIX Hp@}lCTaBHTeﬂeﬁ OpTraHU4YCCKUX
BELIECTB C KMCIOPOI0M, BOJOPOIOM, METANIAMU, OCHOBaHUSIMU, FaJIOT€HAMH.

I1. Conepxxanne mporpaMMbl Kypca 1o BHEYPOUHOM AeSITeJIbHOCTH

B 9 Kki1acce «OcHOBHBIE BONPOCHI XUMHUH: MOAT0TOBKa K OI'»
(34 u; 1 yac B HezeN110)

Tema 1. Ilepuoouueckuit 3aKkoH u nepuOOUUECKas CUCeEMA Xumuyeckux rnemenmos /I. .
Menoeneesa. Cmpoenue amoma (2 uaca).

Ctpoenue atoma. S apo. M3oronsl. CTpoeHue 31MeKTPOHHBIX 0005104eKk aToMOB. Pannycsl aTOMOB,
3aKOHOMEPHOCTH MX U3MEHEHUS B IIEPUO/Iax U rpynmnax nepuoaudeckoi cucremsl. [lepuonnyeckuit
3aKOH M MEPUOJUYECKasl CUCTEMa XUMUYecKuX anemeHToB J[.M. MenneneeBa ¢ TOUKH 3peHHs
TEOPHH CTPOCHUS aTOMa; (PU3HMUECKUIT CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/IA U TPYIIIIHI
(m7st 5IEMEHTOB TJIaBHBIX MOATPYIIIT).

Tema 2. Cmpoenue eeuiecmea (2 uaca).

XuUMHYECKas CBA3b, €€ BUbl. BAJIGHTHOCTD U cTeneHb OKucaeHus. KoBaleHTHas XuMHu4yecKast
CBSI3b: NOJISIPHAs, HEMOJISIPHAs, MEXaHU3MBbI ee 00pazoBaHus. MloHHas XuMHUecKas CBsI3b.
Mertannuueckast XuMu4eckas CBsizb, €€ 0COOEHHOCTH. BelecTBa MoOJIeKyIIpHOTO U
HEMOJIEKYJISIpHOr0 cTpoeHus. Kpucrammueckue pemerku. CBONCTBA BEIIECTB € Pa3INYHbIM THIIOM
KPHUCTAJUTMYECKUX PeIeTOK. Pa3nuynabie pOpMBI CyIIeCTBOBaHUS BEIIECTB. AJTIOTPOIIHSL.

Tema 3. Ceoiicmea neopzanuueckux eeujecma (6 u).



Krnaccudukanus HeopraHMueCKUX COSIUHEHNH. XUMUYECKIE CBOMCTBA OKCHIOB, OCHOBaHU,
KHCIIOT, coieii. AMboTepHOCTh. [ eHeTHIecKas CBSI3b MEXKy pa3InYHBIMH KJaccaMu
HEOPraHUYECKUX CoeAMHEHUN. MeTaiusl rinaBHbIX noArpynn I-III rpymm nepuoauyeckon CucTeMsl
J.1. MenneneeBa, ux BaXHEHITHE COeTMHEHUsI. MeTaibl MOOOYHBIX MOATPYII: MEb, KEJe30,
XpOM, Maprasein u ux coenuuenus. OO0mas xapakTepruCcTUKa HEMETAIIJIOB U UX COSTMHEHU:
OKCHJIOB, KUCJIOT U Jp.

Tema 4. Xumuueckue peakyuu, 3aKOHOMEPHOCHMU UX npomeKanus (5 u).

[Mpu3Haku xuMudyeckux peakiuil. Knaccupukanus XuMHUecKuX peakuuii o pa3InaHbIM
IpHU3HAKaM. DJIEKTPOIIMTUYECKAs JUCCOLMALMSL. DIEKTPOJIUTBI U HEDJIEKTPOIUTHI. Peakiun
UOHHOTro 00MeHa. OKUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE peaKuu. OKUCIUTENH U BOCCTAHOBUTEIIH.

Tema 5. IIpeocmasnenusn 06 opeanuyeckux eeujecmeax (2 u).

CocraB, cTpoeHHE MPOCTEHIINX YIIIEBOIOPOIOB: ME€TaHa, 3TaHa, STHIIEHa, alleTUJIeHa, OeH301a.
OO6mmue ¢puznyeckrue 1 XuMUYECKHE CBONCTBA, MPUMEHEHHUE YIiIeBOA0PO0B. COCTaB U CTPOCHUE
CHMPTOB (METaHOJa, ITAHOJIA, ININLEPUHA), KAPOOHOBBIX KHCIIOT (YKCYCHOM U cTeapuHoBOi). Mx
XapaKTEepHbIE XUMUYECKHE CBOWCTBA.

Tema 6. IIpasuna pabomul 6 xumuueckoi 1avopamopuu (4 u).
O060011eHre 3HaHUT YyYalIuXCsl IO TEXHUKE 0€30MacCHOCTH B XUMUYECKOHN Tab0paTopHH.
CI/ICTeMaTI/ISaHI/Iﬂ IMpaBUJI IJId y4allluXxcCs 1o 06pan1eHm0 C pas3JIMYHbIMHU BECIICCTBAMHU U

XHUMHUYCCKUM O60p}/'I[OBaHI/IeM.

Tema 7. IlpakTH4eckoe NpUMeHeHUE MOJTYYEeHHbIX 3HAHUH NIPH 0TPA0OTKE HABBIKOB
TecTUpOBaHusl. (13 uacoe c yuemom pesepea.)

Pemenue 3amay . Pemenue 3aganuii co cBOOOTHBIM OTBETOM. PerieHrne KoMOMHUPOBAHHBIX TECTOB
pa3HbIX U3JJaHU U aBTOPOB.

TemaTnueckoe NJIaHMPOBAHUE MO KYPCY BHEYPOUHOIi 1esiTeJIbHOCTH B 9 Ki1acce «OcHOBHbBIE
BONPOCHI XUMHUH: MOAroToBKa K OI'9»  (344)

Ne Tema Bcero | Teopuss | IIpakt | XapakTepucTuKa A€SITEIHLHOCTH

T\ 4acoB ydanmxcs
[Tepuonuueckuii 3aKOH U 1 1 Jlekuus, Oecena, padora ¢ TICXD,
MEePHOMYECKas CUCTEMA 2 COCTaBJICHHE CXEM CTPOCHHS aTOMOB,
XUMHUYECKHUX IJIEMEHTOB 0TpabOTKa TECTOB

J.N. Menneneesa.
Crpoenue aToma.

Crtpoenue BeniecTna. 2 1 1 Jleknus, Oecena, MOCTPOCHUE CXEM
MOJIEKYJI ¢ pa3HbIMH Tunamu XC,
onpenenenne BaseHTHOCTeH 11 CO
aTOMOB B MOJIEKYJIaX, OTpabOTKa

TECTOB
CBoiicTBa HEOPTAaHMIECKUX 6 2 4 Jlexmus, 6ecena, cocTaBIeHNE
BEILIECTB. MOJIEKYJISIPHBIX YPAaBHEHUI peaklnii,

OTpa6OTKa TECTOB




XUMHYECKUE PEAKLUU, 5 3 2 Jlexuums, Oecena, HaIIMCaHUE
3aKOHOMEPHOCTH HX ypaBHEHHI THUCCOIHAIIMH BELIECTB,
TIPOTEKAHHSL. MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUI

peakiuii, oTpaboTKa TECTOB
[IpencraBiaenus 06 2 1 1 Jlexnns, oTpaboTKa TECTOB
OpraHUYEeCKUX BEIIECTBAX.
[TpaBuna paboTsl B 4 2 2 Jlekmus, Gecena, TEMOHCTpALUS
XMMHUYECKOU JTabOpaTOpHUH. OIIBITOB, XMM.3KCIIEPUMEHT
[IpakTrueckoe npuMEHEHUE 10 5 5 OpoHTATBHOE PEICHNE 3aaHHH,
IIOJTy4YE€HHBIX 3HaHUH IpU MHMBU]yaTbHAs 0TPAOOTKA 3a/1aHHii,
0TpabOTKE HABHIKOB TECTUPOBAHUE
TECTUPOBAHUA.
PE3EPB unu pemenue 3 0 3 Perrenne mpoOHsIx BapranToB OI'D u
IPOOHBIX BAPHAHTOB IIPOBEPKA OIIMOOK.
OUTTIN

34 15 19

KanenaapHo-reMaTuyeckoe NJiaHUPOBaHUE 10 KYPCYy BHEYPOUYHOM J1esITeJIbHOCTH
B 9 Ki1acce «OCHOBHBIE BONPOCHI XUMMHU: MOAroToBKa K OI'I» (34 4; 1 yac B Hee10)

Ne Tema 3ansaTus OcHoBHOe coep:kanue ILtanupyemele Xapakrepuctuka | /lata
pesyabraTel OCHOBHBIX BHI0B
e TeJIbHOCTH
o0yJaroumxcs
1 CrpoeHnue aToma. CrpoeHnue aroma. Jlexnus, 6ecena, | 1.09
Crpoenue Ctpoenue Pecviamusnvie YV/I: pabora ¢ [ICXD,
QJICKTPOHHBIX SJICKTPOHHBIX COCTAaBJICHUEC CXEM
00oI104eK. 000JIOYEK. o | CAMOCTOSTEIBLHO CTPOEHHUSI ATOMOB,
M3otomnkbl. Pemenne W3oTomkl. 0OHApYXUBATh U oTpaboTKa TECTOB
TECTOB ¢dbopmynarpoBaTh
2 | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH | yyeGHyI0 mpObIEMY, Jlexuus, 6ecena, | 8.09

WU3MEHEHUS CBOMCTB
ATOMOB M MPOCTHIX
BEILECTB B
nepuoiax u
rpynnax [ICXD.
TecTsl.

W3MCHEHHI CBOMCTB
aTOMOB M MPOCTHIX
BCIIIECTB B
rpezeiax nepruoI0B
Y Tpymnn
MIEPUOINYECKOMN
CHCTEMBEI.

OTIPE/ICTISATH TICITh
y4eOHOU JeATETHbHOCTH,
BBIJIBUTATh BEPCHH
pelieHus mpooIeMsl,
0CO3HAaBaTh KOHCYHBIM
pe3yabTaT, BRIOUpaTh U3
MIPEIJIOKEHHBIX U UCKATh
CaMOCTOSTEIILHO
CPEJICTBA JIOCTIKCHUS
LN,

pabora ¢ [ICXD
IO 3aKPEIJICHUIO
3HaHUM O
3aKOHOMEPHOCTSX
H3MEHEHUH
CBOICTB aTOMOB U
MIPOCTHIX BEIICCTB
B Ipejenax
MIEPUOJIOB U TPYIII
IICXD,
0TpabOTKa TECTOB




3 | XuMunueckas CBI3b, | XHMMHYECKas CBsA3le | COCTABISTh Jlexmus, O0ecema, | 15.09
€€ BUHI. TecTrl. €€ BUHI. (I/IH,[[I/IBI/IIIyaJILHO WU B IMOCTPOCHUEC CXEM
rpy1Ie) IIaH peleHus MOJICKYII €
POGIEMBI Pa3HBIMU THUTIAMH
b
« | paboras mo miany, XC, orpadorka
CBEPSTh CBOU JICUCTBUSA C TecTOB
4 Banentnocts u BanentHocts 1 onpeJieJIeHue 22.09
LETBIO U, TIPU .
CTEIICHb OKHUCIICHUS. | CTETICHb OKHCIICHUS. BAJICHTHOCTEH U
HEOOXOIMMOCTH,
TecTnl. CO aTomoB B
UCIIPABIIATH OIUOKU
MOJICKYJIaX,
MOCTOSITEIILHO;
CaMOCTOATEIEHO, 0TpabOTKa TECTOB

5 | Knaccudukarus Knaccudukanms ¢ | B AHAIOTE € yqUTCICM Jlexuus, O0ecena, | 29.09
HEOPTraHMYECKHMX Heopranuyeckux | COBCPUICHCTBOBATD COCTaBJIEHHE
BelecTB. TecThl. COEIUHEHUIL: CaMOCTOATCIBHO MOJIEKYJISIPHBIX

OKCHJIBI, KHCIIOTHI, | BBIPaOOTaHHbIC yYpaBHEHUN
OCHOBaHU, COJIA KPpUTCPHUH OLICHKH. peaKuuid,
0TpabOTKa TECTOB

6 | CpoiictBa mpocThix | CBOWCTBa METAILJIOB Jlexuus, Obecena, | 6.10
BenecTB. TecThl. M HEMETaJJIOB Losnasamenvuvie YVJI: COCTaBJICHHE

MOJIEKYJISIPHBIX
* | aHAIM3UPOBATH, ypaBHEHUH
CpaBHUBATD, peaxuuii,
KJIaCCU(PUITUPOBATH 1 0TpaboTKa TECTOB
7 | CpotictBa cioxkHbIX | CBOWCTBA OKCHIOB | 0G0GIaTh (AKTH U Jlexnus, 6ecena, | 13.10
BeNIeCTB. TecThl. ARIeHs. BLISBISTS COCTAaBJIEHUE
MIPUYHUHBI U CISACTBUS MOJICKYTAPHBIX
. aBHCHUI

MIPOCTHIX SIBJICHUH. yp .

peaxiui,
* | OCYIIECTBIISTh
COABHEHIE 0TpabOTKa TECTOB
> " " BHEHU
8 | CoiicTBa c10kHBIX | CBOMCTBa IICI0YCH p i Jlexnus, 6ecema, | 20.10
KJ1accCuUKaII
BenecTB. TecThl. Y HEPaCTBOPUMBIX accuuranuio, COCTAaBJICHUEC
OCHOBaHMI CaMOCTOATCIEHO MOJIEKYJISIPHBIX
BBIOMpAsi OCHOBAHUS U ypaBHEHHit
KpUTEPUU IS peaxuuit,
YKa3aHHBIX JTIOTUYCCKHUX 0Tpa60TKa TECTOB

9 | CBoiicTBa CIIOKHBIX CBoiicTBa KHCIIOT | ONEpaIMi; Jlekuus, 0ecema, | 10.11

BenecTB. TecThl. * | CTPOUTH JIOTHUECKOE COCTaBJICHUE
paccyxJieHue, MOJIEKYJISIPHBIX
BKJIFOYAIOIIEE ypaBHEHUH
YCTaHOBIICHUE peaKIuid,
IPULHHHO- 0TpaboOTKa TECTOB

10 | CBoiicTBa CIIOKHBIX CBoiicTBa CONCH | crecTBEHHBIX CBA3EIA. Jlexuus, 6ecena, | 17.11

BENIEeCTB. TeCThl. e | cosmaBath COCTaBJICHUE
CXeMaTHUeCKHe MOJIENH MOJICKYIAPHBIX
ypaBHEHUH

C BBIICICHUEM N
peaxiui,

CYIIECTBEHHBIX

ADAKTEDIC o6 0TpabOTKa TECTOB

XapaKTEPUCTUK 00BEKTA.

11 | Ilpuznaku [IpusHaku P p Jlexuus, Obecena, | 24.11
XUMHYECKHUX XUMHYECKHUX COCTABIIATE TESHCEL, 0TpabOTKa TECTOB
peakuui peakiuit pa3nu4HbIE BUIBI IIJIAHOB
Knaccupuxanms Knaccudukanus (IPOCTBIX, CIIOKHBIX U
XUMHYECKUX XUMHYECKUX T.IL).
peakuuii mo peakumiimo ® | IPeOOpa3OBHIBATH
pa3In4HbIM Pa3Iu4YHbIM MH(POPMALHIO U3 OJHOTO
npu3HaKkam. TecThl. MPU3HAKAM. BUJIA B IpYToii (TaOIUILY




12 | DnexTponuTnueckas | DIEKTPOIUTUYECK:
JICCOIIAAITHS. JACCOLIMAITUS. e
Peaknunu noHHOTO Peaknunu noHHOTC
oOmeHa. TecTsl. oOmeHa.

13 | DnexTponuTHUeCKas *
JHCCOLIAAIS.

Peakuyuyu nOHHOTO

oOmeHa. TecTsl.
[ ]
[ ]

14 | OxucauTenbHO- OKHCIUTEITBHO-
BOCCTaHOBUTENbHBIC | BOCCTAHOBUTEIIHHBIC
peakuuu. TecTsl. peaKLuu.

CocraBieHue

15 | OxucnurensHO- AJIEKTPOHHOIO
BOCCTAHOBUTEIbHBIE | OallaHCa, OKUCIICHUE
peakuuu. TecTbl. 1 BOCCTAaHOBJICHHE,

OKHUCIIUTENb U
BOCCTAHOBUTEIIb

16 | Cocras, cTpoeHue, Cocras, cTpoeHue,
CBOIMCTBA THUIIMYHLIX | CBOMCTBA THUIIMYHBIX
npecTaBuTENEH NpecTaBuTENEH
BaKHEHIITHX BayKHEHIITHX
KJ1aCcCOB KJ1aCCOB
OpraHUYECKUX OpTraHUYECKUX
BEIIECTB. BEIIECTB: aJIKaHbI,

17 | Pemenue TecToB aJIKCHBI, aJIKKUHEIL,®

apeHbl, CIIUPTHI,
aJIbJICTH I,
KHUCJIOTBI, 3(DHUPHI

18 | OcHoBHble ipaBusa | OCHOBHBIE IIPaBUIIA
TEXHUKHU TEXHUKHU
0€30I1acHOCTH, 0e30I1acHOCTH,
oOpareHus ¢ oOparreHus ¢
000py1I0BaHUEM, 00opyI0BaHUEM,
BEIIESCTBAMU. BEIIECTBAMU.
TecTHl.

19 | KauecTBeHHbBIC JlaGopaTopHas
peakuuu Ha HOHBI B pabora:
pacTtBope (XJI0pu-, KauecTBeHHbIe

cynbdar-,
KapOOHaT-HOHBI,
HOH aMMOHHUS).

peaxIyy Ha HOHBI B
pactBope (XJI0pu~,
cynbgar-,
KapOOHaT-HOHBI,
MOH aMMOHHUS]).

B TEKCT M TIp.).
YMETb OTNPEICIATh

BO3MOXXHBIC UICTOYHUKHN
HEOOXOIMMEBIX CBEICHHH,

MIPOU3BOJUTH OUCK
uHpopManuu,
aHAIM3UPOBATh U
OIleHUBATh €€
JIOCTOBEPHOCTb.

Kovmynuxamuenwie

YVII:

CHOpI/IT 1 OTCTanuBacT

CBOIO TTO3UIHIO HE
BpPaXICOHBIM IS

OTITIOHEHTOB 00pPa30M.

OcymiecTBisieT

B3aUMHBIN KOHTPOJIb U

OKa3bIBacT B
COTPYAHUYECTBE
HEO0OXOTUMYTO
B3aUMOIIOMOIIIb.
Opranu3oBbIBaET U
MJIaHUPYeT yueOHoe
COTPYAHUYECTBO C
YUUTEIIEM U
CBEPCTHHKAMHU;
OTIpeIeIISIeT eI U

(YHKIMH yYaCTHHKOB,

CIIOCOOBI
B3aHUMOJICHCTBHUS;
IJIaHUPYeT o01ne
CIoCcOOBI pabOTHI.
YmeeT paboraTh B
IpyNIe — yCTpauBaeT
paboure OTHOIIICHHUS,
3G PEeKTUBHO
COTPYJIHUYACT U
CIOCOOCTBYET
MPOAYKTUBHOMN
KOOTIepaIuy;

HUHTEIPUPYETCS B TPYIILY
CBEPCTHUKOB U CTPOUT

MPOAYKTUBHOE
B3aHMOJICHCTBHUE CO
CBEPCTHUKAMU U
B3POCIIBIMH.
YuuThIBaeT pa3Hbie
MHEHHUS U UHTEPECHI,
000CHOBBIBAET

COOCTBEHHYIO TTO3HITHIO.

Jlexuus, Oecena,
HaIMcaHue
YpaBHEHUH

JUCCOLIUAIIIT
BEILIECTB,
MOJIEKYJISIPHBIX U
HNOHHBIX
ypaBHEHUH
peakuuii,
0TpabOTKa TECTOB

01.12

Jlexuus, Oecena,
HaIlMCaHHe
ypaBHEHUI

JUCCOITHAITUT
BEILIECTB,
MOJICKYJISIPHBIX U
HNOHHBIX
ypaBHEHUH
peakuuii,
0TpabOTKa TECTOB

8.12

Jlexuus, Oecena,
COCTaBJICHHE
AIIEKTPOHHOTO
OanaHca,

15.12

Jlexuus, Oecena,
COCTaBJICHHE
JIEKTPOHHOTO
OanaHca,

22.12

Jleknusa

29.12

oTpaboTKa TECTOB

12.01

Jlexuus, Oecena,
TECThI

19.01

Jlexuus, Oecena,
JIEMOHCTPAIIHS
OIIBITOB,
XUM.IKCTICPUMEHT

26.01




20 | KauecTBeHHEBIE
peaKIy Ha HOHBI B
pacTBope (XJI0pH-,
cynbdar-,

KapOOHAT-HOHBHI,
MOH aMMOHHUS).
21 | Pa3genenue cMmeceit CmMmecu:
M OYHCTKA BEILECTB OJTHOPOJIHBIE 1
HEOJHOPO/IHBIE.
CriocoOBI OYHCTKH
cMmecen

22 | Beruncinenus 3amaun:
MacCOBOM 01 Breraucnenus
XHMHUYECKOr 0 MacCOBOM JOJIN
DJIEMCHTA B XAMUYECKOr0
BenecTBe. TeCTEhl. JJIEMEHTA B

23 | Beruncnenus BEIIIECTBE.
MAacCCOBOH JOJIH
XHMHYECKOr 0o
JJI€EMEHTA B
BelecTBe. TeCThI.

24 | BeruncneHnus 3amaun:
MacCOBOM JOIU Breraucnenus
PacTBOPEHHOTO MAacCCOBOM JOJIH
BEIIECTBA B pacTBOPEHHOTO
pacTBope. BEIIECTBA B

25 | Brruncnenus pactBope.
MacCOBOM J0JU
PacTBOPEHHOTO
BCIIISCTBA B
pacTBope.

26 | Beruncnenue Sagaun:
KOJIMYECTBA Brruncnenue
BEIIECTBA, MacChl KOJHNYECTBA
Wi oopeMa BEIECTBA, MACChI
BEIIECTBA I10 I o0bemMa
KOJIMYECTBY BEIIECTBA 10
BCIIECTBA, Macce KOJIUYECTBY
WK 00bEMY OJHOTO | BEIIECTBa, Macce
13 peareHTOB WIH WM 00beMy OJTHOTO
MIPOTYKTOB W3 peareHTOB WJIN
peaKIUU. MPOJIYKTOB

27 | Beruucienue peakuuu.
KOJIWYECTBA

BEIIECTBA, MaCChI
W 00beMa
BEIIECTBA 110
KOJIMYECTBY
BEIllECTBa, Macce
W1 00bEMY OJHOTO
U3 PearcHTOB MU
MIPOJYKTOB
peaKIMH.

Jlexmus, Obecema, | 2.02
JIEMOHCTpAIIHS
OIIBITOB,
XUM.IKCIIEPUMEHT
Jlexuus, Oecena, 9.02
JIEMOHCTPALIHS
OIIBITOB,
BU1€0(UITEMBI
Pemrenue 3agau 16.02
Pemenue 3amau | 2.03
Pemenue 3amau | 9.03.
Pemrenue 3amay 16.03
Pemtenue 3amau | 23.03
Pemenue 3agau | 6.04




Pemenue 3amau

13.04

28 | 3amaun Ha M3OBITOK- | 3a7a4y HA U30BITOK-
HEJOCTATOK HEJOCTATOK

29 | Pemenne “nenouex | Pemrenue “nemouyex
IpeBpaleHu” peBpalieHui”

30 | Pemenue Pemenne
KOMOMHHPOBAHHBIX | KOMOWHHUPOBAHHBIX
TECTOB Pa3HbIX TECTOB

H3ﬂaHHﬁIlaBTOpOB

31 | Pemenue nmpoOHBIX Pemenue npoOHBIX
BapUaHTOB BapUaHTOB
(mpenOI'd) (mpenOI')

32 | PE3EPB umn pereHre mpoOHbIX
peleHre NpoOHbIX BapUaHTOB
BapuanToB OUIIN

33 | PE3EPB umu peleHne mpoOHbIX
pelieHre NpoOHBIX BapUaHTOB
BapuantoB OUIIN

34 | PE3EPB umu peleHe mpoOHbIX

pernieHne TpoOHBIX
BapuantoB OUIIN

BapHUaHTOB

®pontansHoe u | 20.04
WHINBUIyIBHOE
OCYIIECTBIICHUE
LEIOYEK
MpeBpallcHUN

Pemtenue tecros | 27.04
Pemenne tecros | 4.05
Pemenue tecroB | 11.05
Pemenue tecros | 18.05
Pemtenue tectos | 25.05




