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IHosicuuTeabHAA 3aNIHCKA

HopmatueHO — mpaBoBas 6a3a KOHCTPYHPOBAHUS MPOTPAMMBI

IIporpamMma cocTaBieHa B COOTBETCTBHUH C:

° ®denepanbubiM 3akoHOM Poccuiickoit deneparuu ot 29.12.2012 Ne 273-D3 (pen. 21.07.2014
rona) «O06 oOpa3oBannu B Poccutickoit deneparum»;

° Konnenmumeit pa3BUTHS JOMIOIHUTENFHOTO 00pa3oBanui AeTei (yrBepkaeHa PacropsokenneM
IMpaButenscTBa Poccuiickoit @eneparin ot 04 centsops 2014 romga Ne 1726-p);

° CanurapHo-snuaemuonornueckumu npasuiamu (CanlluH 2.4.3648-20) «CanutapHo-
SIHUIEMHOJIOTHIECKHE TPeOOBaHUS K OPTaHU3ANHSAM BOCTIMTAHUS M OOYUIEHHUS, OTABIXA U O3I0POBICHUS
JIETe 1 MOJIOJISKH», YTBEPKJACHHBIE TOCTAHOBIIEHHEM | JTaBHOTO TOCYIapCTBEHHO CAHUTAPHOTO Bpada
Poccuiickoit @enepannn ot 29.12.2010 Nel89 (B pea. noctaHosneHus ['1aBHOro rocy1apcTBEHHOTO
canuTapHoro Bpada PO Ne28 ot 28.09.2020);

° [Ipukazom MunmcTepcTBa pocBemienns Poccuiickoit @emeparuu ot 09.11.2018 Ne196 "O6
yTrBepkacHuU [lopsaka opraHu3aiy ¥ OCYHIECTBICHH 00pa30BaTeIbHOM A TENbHOCTH 10
JOTIOJTHATENBHBIM 00111e00pa3oBaTebHBIM MporpaMmam”

JononauTensHas o0iiepa3BuBaroLias MporpaMma «3a CTpaHuLaMy YIeOHHKA XUMUID)
npeanazHadyeHa 11 yvamuxcs 11 kmaccoB MbOY «COLL r. CeToropcka» v cocTaBieHa HA OCHOBE
®dyHIaMEHTAIBHOTO siipa cofep kanus o0Iero oopa3zoBanus, TpedoBanuii k pesynbratam COO,
npezcTaBieHHbIX B DefepabHOM rocy1apCTBEHHOM CTaHAAPTE CPEAHEro o01ero oopazoBanus 2
nokoneHus, OCHOBHOM oOpazoBaTensHOM porpammbel MBOY «COLLI r. CBeToropcka» u aBTOpCKOi
nporpammsl O. C. 'abpuensna , Peanusyetcs yepes YMK O. C. 'abpuensina u paccuutana Ha 36
y4eOHBIX Yaca.

Kypc paccunTtan Ha yueHHKa yBIEUEHHOT0, KEJIAIOILEro MoJyyaTh 3HaHus Ha OoJiee
BBICOKOM ypoBHe. J{j1s1 ycrnenHoi paboTsl HEOOX0UMO, YTOOB! yyaluecs BiIaieiau IPOYHbIMU
3HaHUSIMM B paMKax LIKOJIbHON IPOrpaMMBbl [10 XUMUH, BBIYUCIUTEIbHBIMU HaBbIKAMH,
ITOPUTMaMH PEUICHMsI TUIIOBBIX 3aad.

OCHOBHOM 11eJIbIO TAHHOTO Kypca SIBJISIETCS BBEJIEHUE YUAIIUXCs B 3KCIIEPUMEHTAIbHYIO OOIIYIO
xumuto. CTpeMsACh K TOCTHKEHUIO TOCTABIEHHON LIEJIH, MBI PEILIAEM CIIEIYIOIINE 3a1aun:
enu nporpammbl

o [To3HAaKOMUTH yHaluXcsi ¢ OpraHU3aMOHHBIMH U COJIEPIKaTEIbHBIMU aClIeKTaMH1
nposenenus EI'D, ¢ TpebGoBaHMsIMHU, PEABABISEMbIMU K YYaIIUMCS, C TUIIOJIOTUEH TeCTOBBIX
3a/1aHUM.

. Co3znarh yciaoBus 1)1l IOBTOPEHUS U 0000IIIeHNs 3HAHUH TI0 00IIIeH, HEOPraHNYECKON U
OpraHu4ecKoil XuMHuH, GOPMHUPOBAHUS YMEHHM, HEOOXOTUMBIX JUIsl BBIITOJIHEHHS TECTOBBIX
3a/laHui, KaK pernpoayKTUBHOTO, TaK U IPOAYKTHUBHOI'O, TBOPYECKOTO XapaKTepa.

Hacrosammuit Kypc npeqHa3Ha4deH JUisl TOATOTOBKH BBIITYCKHUKOB IIKOJI K YCIIEITHOW cAaue
Enunoro I'ocynapcTBEHHOIO 9K3aMeHa 110 XUMHUHU

B nporpamme npeaycMoTpeHo MOBTOpeHHe U 0000111eHne OCHOB 00111el, HEOPraHUYECKOH U
OpraHMYECKO XMMHUHU IO OCHOBHBIM cofiepKaTelbHbIM O110kaM. Hapsiny ¢ TeopeTndeckumu
HNOHATHUSAMH, KOTOPbIE MOKHO yIITyOUTh, 000OIIUTH U CUCTEMAaTU3UPOBATH B MPOLIECCE U3YUCHUS
AIIEKTUBHOTO Kypca, 00ydaroniuecs: 3HakoMATCs co cTpykTypoit EI'D, 0co6eHHOCThIO 3aaHMi
qacTeil 6a30BOro, MOBBIIIEHHOTO U BBICOKOTO YPOBHHI.

3agaum nporpamMmel.

OO0pa3oBartesbHbIE

0 yriyOuTh M pacHIMPUTh 3HAHUS YUaIIUXCs MO0 o0IIel XuMuu;

0 PacKpbITh POJIb KCIIEPUMEHTA B XUMUH;

0 chopMHpOBaTh Y MIKOJFHUKOB IPAKTHUECKHE HABBIKU, YMEHHUE MPAaBUIBLHO 00paIaThes ¢
U3yYEHHBIMH BellleCTBaMU, IPHOOpaMH, TPOBOIUTH HECIIOKHBIE XUMUYECKUE OIBITHI
PassuBarmmue

0 c(hopMHUPOBaTh YMEHUE CPABHUBATD, BBISBIIATH CYIIECTBEHHOE, YCTAaHABIUBATD
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, 0000IIaTh U CUCTEMAaTU3UPOBATh 3HAHMUS;

0 pa3BUThH [T0O3HABATEJIbHBIN MHTEPEC YUALIUXCSA K XUMUU;



0 Pa3BUTh UHAUBHUAYAIbHbIE HAKIOHHOCTH U BO3MOXKHOCTHU yUaIIUXCS;

0 Pa3BUTh CAMOCTOSITENIbHYIO TOUCKOBYIO JACSTEIbHOCTD IIKOJIbHUKOB;

0 COBEpILIEHCTBOBATh YMEHUS paboTaTh C INTEPATYPOIl U CPEACTBAMU MYJIbTUMEHA.
BocnuraresbHble

0 chopMHpOBaTh y yUalIMXCs AUATEKTUYECKOE MOHUMAaHNE HAyYHOU KapTUHBI MUDA;
0 CIIOCOOCTBOBATh UX MHTEIUICKTYaIbHOMY Pa3BUTHIO, BOCITUTAHUIO HPABCTBEHHOCTH,
TYMaHUCTUYECKUX OTHOIICHU, TOTOBHOCTHU K TPYAY;

0 MOJTOTOBUTH YHAIIUXCSA K Cllaye K3aMeHa, MOCTYIUICHUIO B BY3;

0 MOATOTOBUTH yUAIIUXCS K CO3HATEIIbBHOMY U OTBETCTBEHHOMY BBIOOPY KM3HEHHOIO MyTH;
0 pa3BHUTh y4eOHO-KOMMYHUKATHBHBIC YMCHHSI.

AKTYAJBbHOCTH M IPAKTHYECKAS 3HAYMMOCTh, HANPABJEHHOCTh

AKTYaJILHOCTB: IIPOrpaMMa CO3JacT yCJIOBUS AJI1 COLMAIBHOIO, KYJIbTYPHOIO U
npo¢eCCHOHATIBHOTO CaMOOTIPEIeNICH I, TROPUYECKOM caMopeaIn3aliy JMYHOCTH peO&HKa,
(bopMHpOBaHUS XUMUYECKOIN IPaMOTHOCTU M O€3011aCHOI0 UCIIOJIb30BaHUS BELECTB B
IIOBCEHEBHOM KU3HH.

[TpakTryeckas 3HaYMMOCTb: TOMOILb IIpu noArotoBke Kk EI'D, moaroroska Oyaynux
uccieoBareseil, puoOpeTeHre onbITa TBOPUECKON AEITEIbHOCTH yUaIUXCS.

HoBu3na: nporpamma cocpeioTauuBaeT OCHOBHOE BHUMaHUE Ha HKCIIEPUMEHTAJIbHOM padoTe, a
3TO, MPEXKIE BCEro paboTa ¢ BEIIECTBAMH, CO3HATEIIEHOE MPOBEICHNUE XUMHUYECKIX TPOIIECCOB.
HanpagieHHocThb: paboueli mporpaMmsl «3a cTpaHULAMH Y4eOHUKA XUMUN -
€CTECTBCHHOHAyYHasl.

Beenenue Enunoro I'ocypapcTBeHHOro Ok3amMeHa TpeOyeT OT yyalluxcs IPOYHOT0 YCBOCHUS
LIEJIOr0 KOMIUIEKCa ClIeUalbHbIX U IPEIMETHBIX 3HAaHUH, YMEHUI, HABBIKOB, CIIOCOO0B
NeSITeIbHOCTH, IOHUMAHHUS TOT0, YTO TAKOE TECTOBBIE (POPMBI KOHTPOJIS (BHIbI TECTOBBIX
3a1aHUi).

AKTyalnbHOCTb JAHHOHM MPOrpaMMbl COCTOUT B TOM, YTO OHA JA€T BO3MOKHOCTbD y4alUMCs
MOBTOPUTH OCHOBHBIE XUMUYECKHUE MOHATHUSA, 0000IIUTH 3HAHUS 10 00IIEN, HEOPraHUYECKON U
OpraHu4yecKor Xxumuu. LleneHanpasiieHHOE 3HAKOMCTBO YYallUXCs C MPUHATBIMU CETOAHS
TECTOBBIMU (POPMaMU UTOTOBOT'O KOHTPOJIs, co cTpykTypoit KM, no3BonuT yqamummces
YCIIEUIHO CTIPaBUTHCS C UTOTOBOM arTectaiuei B popmare EI'D.

Bo3pacTHble 0CO0€HHOCTH YYalINXCsl, KOTOPBIM a/[pecoBaHa MPorpaMma ¢ ykasaHueM
MHWHHUMAJIBHOI0 BO3pacTta HETEﬁ AJIA 3AaYUCJICHUA HA oﬁyqeﬂne

Pabouas nporpamma «3a cTpaHuIiaMu yueOHUKA XUMUW TIpEeIHa3HavYeHa ajisi oOygatonuxcs 16-
17 net (11 xnacc). HaGop nereit B 00beiMHEHNH OCYILIECTBIIIETCS B Havasie yueOHoro rojga. B
LEJISIX OCYIIECTBICHUS MHINBUIyaJIbHOTO MOAX0/1a K 00yYaroImuMes, TPYIbl KOMIUIEKTYETCS
o 12-15 genosek.

YpoBeHb: 6a30BbIH

®opMbl OLIEHKH Pe3yJIbTATHBHOCTH:

- MOHHUTOPHUHT YYeOHBIX JOCTHKCHUH, 00yUYarOIIUXCs

- HTOI'OBBIC TCMAaTHYCCKUC TCCTHI,

- pedeparuBHbBIE pabOTHI;

BBITIOJTHEHHE U 3aIMTa MPAKTUIECKUX padoT;
- BBINIOJIHEHHUE U 3aIIMTA IPOEKTHBIX padoT;
- HHTEJUIEKTYaIIbHBIE UIPBL;

- KpyTJIbIE CTOJIBI;

- 3a4YEeTHBIC 3aHATHS.

Cpoku peaJu3aliy NPorpaMMbl:
Cpok peanuzanuy nporpammbl- 1ro.3ausTust nmpoBozstes 1 pa3 B Hexento nol yueOHOMY 4acy, Bcero 36
9acoB B ToA. JNTUTENLHOCTD 3aHATHS COCTABIIACT 45 MUHYT .



KanennapHo-remaTuyeckoe IiiaHupoBaHue (1ata, nepedeHb TeM U 00BEM yueOHOTO
BpPEMEHH, OTBOJMMBII Ha UX U3yueHHE, GopMa MPOBEACHUS 3aHATH, (OopMa KOHTPOJIS)

Hara | Tema Konnue | ®opma nposeneHus ®dopma
CTBO 3aHATHS KOHTPOJIS
4acoB
1. XapakTepHble XUMHUYECKUE CBONCTBA YITIEBOJOPOJIOB: 1 TEOpPETHYECKOE 3aHITHE KOHCIIEKT
QJIKAaHOB, IMKJIOAJKAHOB, aJIKEHOB

2. XapakTepHble XUMHUYECKHE CBOMCTBA TJIEBOJOPOIOB:IUEHOB, 1 TCOPETUYCCKOC 3aHATHC KOHCIEKT
QIIKMHOB, ApOMATHIECKHUX YTIEBOJOPOIOB (OEH30JIa M TOIYOJIa)

3. XapaKTepHble XUMHUYECKHE CBOMCTBA IPEACIbHBIX 1 TEOPETUICCKOC 3aHATUC KOHCIICKT
O/THOATOMHBIX H MHOTOAQTOMHBIX CITUPTOB, (hPeHOIA.

4, XapakTepHble XHUMHUYECKHAE CBOWCTBA allbIACTHIIOB, 1 [IpakTudeckoe 3aHATHE oT4eT
MIpeebHBIX KapOOHOBBIX KHCIIOT, CIIOKHBIX 3(HPOB.
Buonorndecky Ba)kHBIE BEIIECTBA: KHUPBI, OENKHU, YIIEBOJIbI
(MOHOCaxapubl, TUcaxapyibl, MOJIUCAXAPUIDI).

5. OcHOBHBIE CIIOCOOBI HOJTYyYEHHS YIIeBOIOPOAOB (B 1 TEOpETHYECKOe 3aHITHE

naboparopun).
6. OCHOBHBIE CITOCOOBI MOJTYYEHHUS KHUCIOPOICOACPIKAIIIIX 1 TEOPETHUYECCKOE 3aHITHE
coeiMHeHui (B 1ab0paTopun)

7. B3anMoCBs3p YIICBOIOPOAOB H KHCIOPOAOCOACPIKAIINX 1 TEOPETHUIECCKOE 3aHITHE
OpPTraHUYECKUX COCTUHEHUN

8. I'eneTnyeckue LeNOYKU NMpeBpaleHui TCOPECTHUYCCKOC 3aHATHC

9. Knaccudukanus XMMHYECKHX peakiuii B HeopraHmdeckoit m | 1 TEOPETHYECKOE 3aHSTHE TeCT
OpPraHUYeCcKOU XUMUHU

10. T'unponus coneit. Cpea BOMHBIX PACTBOPOB: KUCIIAS, 1 TEOPETHYECKOE 3aHATHE
HEUTpallbHasl, LEN0YHAS

11. CKOPOCTh PeaKiuy, e 3aBUCHMOCTb OT pa3iHuHbIX dakTopoB. | 1 TEOPETHYECKOE 3aHATHE TeCcT

12. OOpaTtuMble 1 HEOOpAaTHUMbIe XUMUYECKUE PEAKIHH. 1 TEOPETUYECKOE 3aAHATHE
Xummueckoe paBHoBecre. CMeleHne paBHOBECHS 1101
JEHCTBUEM Pa3IMIHBIX (aKTOPOB.

13. ONEeKTPOIUTHIECKAS JUCCOLMAINS HIEKTPOIUTOB B BOJTHBIX 1 [IpakTrueckas pabora Otuer
pactBopax. CHIIbHBIE U ci1a0ble JIeKTPOINTHL. Peakunn
HOHHOTO OOMEHa.

14. DIIEKTPOJIU3 PacIIaBOB U PACTBOPOB (COJIEH, 1Ienoyei, 1 TEOPETHICCKOC 3AHATHE
KHCIIOT).

15. [TpaBuna paboTsl B 1abopatopun. JlaboparopHas mocyaa u 1 [IpakTudeckoe 3aHsATHE Ortuer

obopynoBanue. [IpaBuia 6€30MaCHOCTH MPH PAOOTE C SAKIMH,
TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOM
xumun. HayuHble MeTOIbI HCClIeIOBaHUS XUMUUYECKUX BEILIECTB
Y IPEeBpAIICHUN COeIMHEHUM.




16.

Mertonsl pazneneHus CMeceil 1 OYUCTKU BEIIECTB.
KauecTBeHHBIC peakIIuy Ha HEOPTAaHMYECKUE BEIIECTBA U HOHEI.
W neHTndUKams OpraHnIecKuX

17.

KauecTBeHHBIC peakIi Ha HEOPTAHNIECKUE BEIIECTBA U HOHEI.
KauecTBeHHBIE peakui OpraHUYECKUX COCIUHEHUM.

TEOPETUIECCKOEC 3aHATHE

18.

[NonsATHe 0 MeTaITYpruu: 00UIHe CIIOCOOB! TOTYICHUS
MeTaoB. O0ye HayYHbIE TPUHIUITEI XHMHIIECKOTO
IIPOM3BO/ICTBA (HA MPUMEPE MPOMBIIUICHHOTO TTOJTyYeHUS
aMMHaKa, CepHOM KUCIIOTHI, METaHOJa). XUMHUIECKOEe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEbI U €T0 MOCICACTBHUSL.

[IpakTuaeckas padoTa

OTYET

19.

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB, NX IEpepadoTKa.
BeicokoMonekysipHbIe coeAnHEeHNs. Peaknny noauMepusannu
u nonukoHAeHcauuu. [lonumepsl. ITnacTMaccsl, BOJIOKHa,
KayqyKH.

TEOPETUIECCKOEC 3aHATHE

20.

Brranciienne Macchl paCTBOPEHHOTO BEIIECTBa,
COJIepKAIErocs B ONPEAEIEHHOM Macce pacTBOpa C U3BECTHOM
MacCOBOM JoJIeit

TCOPETUYCCKOC 3aHATHUC

KOHCIICKT

21.

Brruncnenue MaccoBoii 1011 BEIIECTBa B pacTBOPE.

HpaKTI/I‘IeCKOG 3aHATHC

OTUCT

22,

PacueTbl 00bEMHBIX OTHOIICHUI T'a30B npu XUMHYCCKUX
peaknuAx.

[TpakTrdeckas pabora

OTUYECT

23.

TemoBoit 3¢ ekt XuMIIECKoi peakiuu. TepMOXUMUIECKUE
ypaBHeHUs. Pacdersl TemoBoro 3¢¢exra peakuu.

TCOPETUYCCKOC 3aHATHUC

24,

PacueTsl MacchI BemecTBa Win 00beMa ra3oB 110 HU3BECTHOMY
KOJIMYCCTBY BCIICCTBA.

IMpakTnyeckas pabora

OTYECT

25.

PacueTsl MacchI BemiecTBa Win 00beMa ra30B 110 HSBGCTHOﬁ,
Macce Uin O6’BeMy OAHOT'0O U3 YyYaCTBYIOIIIUX B PEAKIHNH
BCIICCTB.

HpaKTI/I‘IGCKOG 3aHATUC

OTuer

26.

Knaccudukarus HeOpraHUIeCKAX BEIIECTB.

TCOPETUYCCKOC 3aHATHUC

27.

Knaccupukamus n HOMEHKIATypa OpraHHYECKHX
COEIUHEHUH.

TCOPETUYCCKOC 3aHATHUC

28.

DNeKTPOOTpUIIATEIbHOCTh. CTETIeHb OKUCIICHUS U BaJICHTHOCTh
XUMHUYCCKHUX DJICMECHTOB.

TCOPETUYCCKOC 3aHATHUC

TECT

29.

Peakuuu oxkucnurensHO-BoccTaHOBUTEIbHBIE. KOoppo3us
METAJUIOB M CIIOCOOBI 3aIlIUTHI OT HEe.

11

TCOPETUYCCKOEC 3aHATHUE

TECT

30.

XapakTepHble XUMHUYECKHE CBOMCTBA HEOPTraHUYECKHUX
BEILIECTB: — MPOCTHIX BELIECTB — METAJUIOB: IIEJIOYHbIX,
LIEJIOYHO3EMENbHBIX, ATIOMUHUS, IEPEXOIHBIX METAIIOB
(Memu, IIHKA, XpOMa, JKele3a);

TCOPETUYCCKOEC 3aHATHUE

KOHCIICKT

31.

XapaKTepHble CBOMCTBA — IIPOCTHIX BELIECTB — HEMETAJUIOB:
BOJIOPOIA, TAJIOT€HOB, KHCIIOPOa, CEPBI, a30Ta, docdopa,
yriepoia, KpeMHHUS; — OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX; OCHOBAHUH M aM(OTEPHBIX THAPOKCUIIOB; —
KHCJIOT; — COJIEH: CPEHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe coeTMHEHNH aTIOMUHIS 1 IIMHKA).

TCOPETUYCCKOC 3aHATHUC

TECT




32.

XapakTepHble XUMUYECKHE CBOMCTBA yTIE€BOAOPOAOB:
QJIKaHOB, IUKJIOAJKAHOB, AaJIKEHOB, TUEHOB, AJIKHHOB,
apOMaTHYECKUX YTJIEBOJOPO/IOB (OeH30/1a U TOJyOJa).
HWownnstii (mpaBuino B.B. MapkoBHUKOBA) U paiuKaIbHbIH
MEXaHU3MBl PEaKIUil B OpraHu4ecKoi XUMHUH.

TCOPETUICCKOC 3aHATHUC

TECT

33.

XapaKTepHLIe XMMHYECKHE CBOMCTBA MpCaACIbHBIX
OQHOATOMHBIX W MHOI'OATOMHBIX CIIMPTOB, (beHOJ'Ia,
AJIbACTUAOB, MPCACIbHBIX Kap60HOBI>IX KHCJIOT, CJIOKHBIX

3¢uUpoB.

34.

XapakTepHbIe XUMUYECKUE CBOMCTBA a30TCOICPIKALIIX
OpPraHUYECKHUX COCIMHCHUI: aMUHOB U aMUHOKHCIIOT.
Buonoruueckn BaXKHBIC BEIIECTBA: JKUPBI, YTJICBOJIBI
(MOHOCaxapuIbl, MUCAaXapUAbl, MOJIMCAXAPHUIBI), OCIKH.

TEOPETUIECCKOEC 3aHATHE

TECT

35.

Peakuuu, noaTBepka01Ine B3aUMOCBI3b HEOPTAHUUECKUX
coequHeHui. Peakiuu, NoATBEpKAAIOIIE B3aUMOCBA3b
OPraHNYECKUX COCTUHEHHM.

[TpakTrdeckas pabora

OTUYECT

36.

Haxoxnenne MoiekymsipHOH (hOpMyIIbl BEIECTBa.

TCOPETUYCCKOC 3aHATUC

YpaBHeHus

Coaep:xxanue nmporpamMmbl

XapaKTCpHLIC XHUMHYECKHE CBOMCTBA YIJICBOOOPOAOB: AJIKAHOB, HMHUKIIOAJIKAHOB, aAJIKCHOB
XapaKTepHme XHMHYCCKHE CBOMCTBA TJICBOAOPOAOB: JUCHOB, AJKHWHOB, apOMAaTHYICCKUX

YTIEBOI0POAOB (O€H30M1a U TOIYOIIa)

XapaKTepHHe XUMHYECKHE CBOMCTBA npeaACIbHBIX OJHOATOMHBIX U MHOT'OATOMHBIX CITUPTOB,

¢benomna.

XapaKTepHHe XHMHYSCKHE CBOMCTBA AIbACTUAOB, MPCACIIbHBIX Kap6OHOBBIX KHCJIOT,
CJIOJKHBIX 3(1)I/IpOB. buonornyecku BakKHBIE BCIICCTBA: JKHPHI, 6CJ'II(I/I, YTJIICBOJABL

(MOHOCaxapu/ibl, TUCAXapHUabl, TOJIUCAXAPHIBI).

OcCHOBHBIE CIIOCOOBI MOJTyYEHHsI YTIAEBOAOPOAOB (B J1a00paTOpHH).
OcHoBHBIE €TIOCOOBI MOJIyYEHHUsI KUCIOPOJICOAEPKALUX COeIMHEHUH (B 1TabopaTopun)
B3auMocBs3b yrieBoJOpPOJOB M KHCIOPOJOCOIEPKAIUX OPIraHNYECKUX COeIMHEHUN

I'eHeTHUECKME NENOYKN IPEBPALLECHAN

KﬂaCCH(bHKaHHH XUMHUYCCKUX peaKI_[I/II\/’I B HeOpraHquCKOﬁ 151 OpFaHquCKOﬁ XHUMHUHU

I'maponus coneit. Cpea BOAHBIX PACTBOPOB: KHCIasl, HEMTpallbHAas, LIeI0YHas
CKOpOCTb peaKiii, ee 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB.
OOpaTtuMble 1 HEOOpaTUMbIE XUMUYECKHE peakliui. XuMU4ecKkoe paBHoBecue. CMenieHue

paBHOBECHUA 11O JelcCTBUEM Pa3JINIHBIX (I)aKTOpOB.

BHeKTpOJ'II/ITI/I‘IeCKaﬂ aucconuanys 3JICKTPOJIUTOB B BOJHBIX paCTBOpax. CuibHEbIC U cl1a0bIe

SJICKTPOJINUTHI. Peakmun nonnoro oOMeHa.

DIIEKTPOIN3 PACIUIaBOB M PACTBOPOB (COJIEH, MeI0ueid, KUCIIOT).

[TpaBuna pabotsl B 1abopatopuu. JlaboparopHas nmocyna u obopynoanue. [Ipasuia

0e301macHOCTH npu pa60Te C CAKUMU, TOPIOYMMU U TOKCUYHBIMHA BCIICCTBAMU, CPEACTBAMU
OBITOBOI XUMUH. HaquLIe MCTOABI UCCIICAOBAHNA XUMHYCCKHUX BCIICCTB 1 npeBpameHI/Iﬁ

COCTUHEHUN.

Mertoanl pa3aciICHUA CMecell 1 OYHCTKH BEILECTB. KauectBennnie pCaKku Ha HCOPIraHUYCCKUC

BellecTBa U MOHBL. MnenTudukanms opraHn4eckux

KauecrBeHHbIC PCaKku Ha HCOPTraHMYICCKHUEC BCIICCTBA U NOHBLIL. KauecrBennnie pcaKknuuu

OPraHUYEeCKUX COCTUHECHUH.

[ToHsATHE O METAITYPrUu: O0IIUE CIIOCOOBI MoTyueHHs! MeTayuioB. O0IIre HaydHbIe TPHUHLIUIIBI




XUMHYECKOT0 ITPOU3BOJICTBA (HA IPUMEPE MPOMBIIIIEHHOTO MOTYYeHHs] aMMUaKa, CEpHOMN
KHUCIIOTHI, METaHOJIa). XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl U €T0 MOCIEICTBUS.
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB, UX MepepadoTka. BriICOKOMONEKyY I pHbIE COSAMHEHHUS.
Peakniu nmonmmmMepu3aruu u nmonukonaeHcanuu. [lomumepsl. [lmacTMaccsl, BOJIOKHA, KAydyKH.
Brruncnenme Macchl pacTBOPEHHOTO BEILIECTBA, COAEPIKAILETOCS B ONpEAIEHHOM Macce
pacTBopa ¢ U3BECTHOM MacCOBOM J10JIEH

Brruncnenmne MaccoBoii 107U BEIIECTBA B PacTBOPE.

PacueTpl 00BEMHBIX OTHOIIEHUH Ta30B NIPU XUMHUYECKUX PEAKIUIX.

TennoBoii 3pdexT XumMudeckoil peakiuu. TepMoxuMHUYecKue ypaBHEHHs. Pacuersl
TerIoBOro 3 dexra peakuuu.

Pacuetsl Macchl BelecTBa Wik 00beMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA.

Pacuets! macchl BemecTBa i 00bemMa ra3oB 0 U3BECTHOM, Macce Wik 00beMy OJJHOTO U3
Y4acCTBYIOUIMX B PEAKI[MH BEILIECTB.

Knaccudukanus HEOpraHM4eCcKux BEIIECTB.

Knaccudukanus 1 HOMEHKIATypa OpPraHUYECKUX COCAMHEHUU.

DIEKTPOOTPUIATEIBHOCTh. CTETICHh OKUCIICHHS U BAJICHTHOCTh XUMUYECKUX JICMCHTOB.
Peakuuu okuciuTeabHO-BOCCTaHOBUTENbHBIE. KOppo3ust METaIoB U CIIOCOOBI 3allIUTHI OT HEe.
XapakTepHbIe XHMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIIECTB: — MPOCTHIX BEIIECTB —
METAJIJIOB: IIEIOYHBIX, EJIOYHO3EMEIbHBIX, ATIOMUHUS, TIEPEXOHBIX METAJUIOB (MeIH, [IMHKA,
XpoMa, Keyesa);

XapakTepHble CBOMCTBA — MPOCTHIX BEUIECTB — HEMETAIIOB: BOAOPO/Ia, FTAJIOr€HOB, KUCIOPO/Ia,
cepsl, a3ora, Gocdopa, yriaepoaa, KpeMHUS; — OKCHUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX;
OCHOBaHUH U aM(OTEPHBIX THAPOKCUIOB; — KUCIIOT; — COJIEH: CPEeTHUX, KUCIIBIX, OCHOBHBIX;
KOMIUICKCHBIX (Ha IPUMEPE COSTMHCHUN ATFOMUHHUS U [TUHKA).

XapakTepHble XUMUYECKIE CBOMCTBA YTJIEBOAOPO/IOB: alIKAHOB, IHMKJIOAIKAHOB, AJIKEHOB,
JIMEHOB, AJIKUHOB, ApOMATHYECKUX YTJIEBOAOPOOB (OeH30sia U Tonyona). MouHbIi (mpaBuiio
B.B. MapkoBHHKOBA) U paIMKaIbHBIN MEXaHU3Mbl PEAKINIl B OPraHUYeCKOW XHUMHUH.
XapakTepHble XHMUYECKUE CBOWCTBA TPECIIBHBIX OJIHOATOMHBIX M MHOTOATOMHBIX CITHPTOB,
deHomna, aapAETUAOB, IPEICIbHBIX KapOOHOBBIX KUCIOT, CIIOKHBIX A(UPOB.

XapakTepHbIe XHMUYECKUE CBOHCTBA a30TCOJEPIKANIUX OPTaHUYCCKUX COCAMHCHHIA: aMUHOB U
AMUHOKUCIIOT. buonornueckn BakKHbBIE BEIIECTBA: KHUPBI, YIIEBOJbI (MOHOCaXapHIbI,
JMcaxapuibl, MOJUCAXapUJIbI), OCNIKH.

Peakuuu, moaTBepikIaroIIie B3aUMOCBsI3b HEOPTraHUUECKUX COeAMHEeHU. Peakiumy,
MOITBEPIKIAIOIIUE B3aUMOCBSI3b OPTaHNYCCKUX COCTUHCHHM.

Haxoxnenue momnexynspHOi (HopMyIibl BEIIeCTBa.

TectupoBanue. Crnava npoextoB. [IpoBepka u olleHKa 3HaHUH 10 KypCcy XUMHHU. BrisiBieHue
mpoOesioB B 3HAHUSAX.

MeTtoauyeckoe obecrnieyeHue MpPorpaMmbl (KpaTkasi XapakTepUCTUKA CPEJICTB U MaTepUAIIbHO-
TEXHUYECKUX YCIIOBH: (hopMbl 00yueHHst (OuHast, OUHO-3a04YHasl, 3a04Has ), (POPMBbI
OpraHu3aIH 1eATeIbHOCTH (TPYNIOBbIE, UHIUBUIAYaIbHbIE), POPMBI Ay TUTOPHBIX 3aHATUI
(yueOHOe 3aHsTHE, UTPa, KOHLEPT, TUCKYCCUsl, CEMUHAp, MPOEKTHAs paboTa, TPEHUHT,
9KCKYpPCHSI, U.T.]1), HAIIOJIHAEMOCTbh 00bETUHEHUS, TPOJIOJIKUTEILHOCTh OHOTO 3aHATHUS, 00BEM
Harpy3KH B HEJIENI0, CpeCcTBa 00yueHus (mepeyeHb 000pyJ0BaHuUs, TEXHUYECKUX CPENICTB
o0y4deHus1, yueOHO-METOANUYECKUX MaTepHaoB)

dopma 3aHATHH: TEOPETHUYECKHUE, IPAKTUYECKUE 3aHSTHS.

IIpuemsl opranusanuu YBII

CrioBecHbIE (JIEKITUU, CEMUHAPHI, OeCe/Ibl)

Harnsanasie (1eMoHCTpaliuu 00BHEKTOB, MIPOLIECCOB)

[TpakTrueckue (ynpaxHeHUs, IpaKTHUYeCKUe paboThl, JJabopaTOpHbIe Pa0OTHI, IEMOHCTPAIIII
ombiToB []O)

MeTtoanbl opranusamun Y BII



OO0BsACHUTETHLHO-HIITIOCTPATUBHBIN

[TpakTuyeckue paboThI

TeopeTtnueckue 3aHATUS

MeTo1bl HayYHbIX HUCCIIEA0BAHUI

JunakTuueckuii MaTepua

Y4eOHUKH, TOCOOUsI, CIIPABOYHUKH

TemaTnueckue ciaaniabl

Aynuo Buneopunbmel, — hparMeHThI

Tpenaxepsbl 1715 BBIITOJIHEHUS YIPaXXKHEHHIH

O0pa3upbl TBOpUECKUX PadOT ydaluxcs

Konnexuun

JlononauTtenpHas muTeparypa (oubnmuoreka, kabunet xumun;, UHTEpHET)
Texunueckoe ocHAIIEHUE 3aHATHH

Komnsrorep, ckanep, IpUHTEP, MyJIbTUMEIUNHBIN IIPOEKTOP, MHTEPAKTUBHAS JJOCKA
Internet

Xumuueckas 1adbopaTopust

Aynano-BuaeoTeka

CDOpMBI, MOPAA0OK U IICPUOAUIHOCTD ITPOBCACHUA HpOMeH(YTOqHOﬁ ATTCCTAllMU YYaIlllUuXCs 110
JOITIOJIHUTCIIbHBIM O6HI€pa3BI/IBaIOHII/IM nporpamMmmam.

®opMbl NPOBEAEHUS 3aHATHI: JICKIHS, CEMHHAP, KOH(PEPEHIIHS, TIPAaKTHIECKast padboTa.
@®opMbl OpraHu3anuu padboThl yUaluxcs: MHAUBUAYalIbHAs, ppOHTaNbHAs, IPYIIOBas, apHasl.
MeTto1b1 00y4YeHMsI: penpPOAYKTUBHbBIN, pEKOHCTPYKTUBHBIM, YACTUYHO-TIOUCKOBBIN, TBOPUYECKUI.

DopMbI KOHTPOJIA:
Tectoi(konHyecTBO-11)
OTueThl O TIPaKTHYECKUM paboTam (KoarmuecTBO-9)

Ilnanupyemsble pe3yabTaTbl OCBOCHUS IOMOJHUTEIHLHON 00IIepa3BUBAIOIIEH TPOTrPAMMBI
(TMYHOCTHBIE, METANPEAMETHEIE, TPEIMETHBIC)

JIMYHOCTHBIMH pe3ylibTaTaM OCBOCHUS BBIITYCKHUKAMU OCHOBHOMH IIIKOJIBI nporpamMmslI 110
XHUMUU SABIAKOTCA:

1) B IIEHHOCTHO-OPUEHTAI[MOHHON cepe — UyBCTBO rOpJOCTU

3a POCCUHCKYIO XMMUUYECKYIO HAyKy, T'YMaHU3M, OTHOIIIEHUE K TPYAY, LI€JIEyCTPEMIIEHHOCTD;
2) B TpyAOBOil chepe — rOTOBHOCTH K OCOZHAaHHOMY BbIOOpY JanbHelIIeld 00pa3oBaTebHOM
TPAcKTOPHH;

3)B no3HaBaTEIbHOMN (KOTHUTUBHOW, UHTEIUIEKTYaIbHOW) Cepe — yMEHHE YIPaBIsATh CBOEH
MI03HABATEJILHOM 1€ATENBHOCTBIO.

MeTtanpeaMeTHbBIMHU pE3yJIbTaTaMU OCBOEHUS BBIIMTYCKHUKAMHU OCHOBHOM IIKOJIBbI IPOrPaMMBI
110 XUMUH SIBJISIFOTCSL:

HCIIOJIb30BAHUE YMEHUI U HABBIKOB PA3JIMYHBIX BUJIOB IIO3HABATEIBHON IEATEIIBHOCTH,
MPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEMHO- HH(OPMAIIMOHHBINA aHAIIN3,
MOJICTTUPOBAHUE) JUISI U3YUCHHS PA3TUYHBIX CTOPOH OKPY KAIOIIEH 1eHCTBUTENBHOCTH,
HUCITOJIB30BAHUEC OCHOBHBIX I/IHTeJ'IJ'IeKTyaJ'IBHHX onepaunﬁ: (bOpMYJ'H/IpOBaHI/Ie THUIIOTE3, aHaJIUu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3aIIHsI, BBISIBJICHHE TPUYUHHO-CIIEACTBEHHBIX
CBSI3EH, ITOMCK aHAJIOTOB

yMEHHE TeHepUPOBATh UICH U OMPEENATh CPEJICTBA, HEOOXOAUMBIE JIJIS KX PeaTnu3alliu;
YMEHHUE OTPENIETATh eI U 3a7]a4H JIeITeTbHOCTH, BRIOUPATh CPEICTBA peaTU3alliy e U
MPUMEHSATH UX HA MPAKTUKE;

WCIIOIH30BaHNUE PA3IMYHBIX UCTOUHHUKOB JIJIS MTOTYYCHHUST XUMUYECKON MH(POPMAIIHH.



IIpenmMeTHBIMHU pe3ylibTaTaMH OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI POTPaMMBbI O
XUMUH SIBIISTFOTCSI:
1. B no3naBarteqbHOM chepe:
- JIaBaTh OMNpPEJICNICHUS U3yUYCHHBIX MOHATHI: BEIIECTBO (XUMUYECKUM JIEMEHT, aTOM, HOH,
MOJIEKYyJ1a, KpUCTAIIIMYECKasl pelieTKa, MPOCThIE U CIOKHbIE BEIIECTBA, XUMHUYECKas (hopMyia,
OTHOCHUTEJIbHAS aTOMHAs Macca, OTHOCUTEINIbHASI MOJIEKYJISIpHAst Macca, OKCUIbI, KUCIIOTHI,
OCHOBaHUS$, COJIM, UHIUKATOP, IEPUOINYECKasi CHCTEMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa, U30TOIbI, XUMHYECKAs CBS3b, CTETICHb OKUCIICHUS, DJIEKTPOJINT); XUMUYECKAs
peakius (XMuMHUYEeCKOe ypaBHEHUE, TeHEeTHYeCKasl CBsI3b, OKUCIIEHNE, BOCCTAHOBJICHUE,
AIIEKTPOJIUTUYECKAS TUCCOIUAIMS, HOHHBIC YPABHEHUS);
- HaOJIOAaTh U OMUCHIBAThH IEMOHCTPALIMOHHBIE U CAMOCTOSATEIHHO TPOBEICHHbBIC
AKCIIEPUMEHTHI, a TAKXKE XUMHUECKUE PEaKIUH, IPOTEKAIOIINE B IPUPOE, UCTIONB3YS ISl 3TOTO
PYCCKHI A3BIK U S3bIK XUMHUH,

- ONHCHIBATh U Pa3INYaTh U3YUYEHHBIC KIACChl HEOPTaHUYECKUX COCIMHEHH, POCTHIC U
CJIOKHBIE BEIIECTBA, XMMHUECKHUE PEAKIUY;
- KJIaCCU(PUIIMPOBATh N3YUCHHBIC OOBEKTHI U SBJICHUS;
- JIenaTh BBIBOJBI U YMO3aKIIIOUEHUS U3 HAOTIOCHUH, N3YYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTHUU CO
CBOICTBaMH U3YUYECHHBIX;
-CTPYKTYPHPOBATh U3yYCHHBIN MaTepHall U XUMUICCKYIO HH(POPMAIIHIO, TOJYICHHYIO U3 JPYTHX
HUCTOYHUKOB;
- MOJEJIMPOBATH CTPOCHHUE ATOMOB AJIEMEHTOB MEPBOTO — TPETHETO MEPHUOIOB (B paMKax
M3YYEHHBIX MONIOXKeHu Teopun 3. Pesepdopaa), crpoeHne npocTerimx MoieKy.
2. B 1eHHOCTHO-OpHEeHTALIMOHHOM cepe:
- AQHAJIM3UPOBATH U OLEHUBATH IMOCIEICTBUS AJI OKPYKAIOIIEH Cpellbl OBITOBOM U
MIPOU3BOJICTBEHHOM JICSITEIILHOCTH YEJIOBEKA, CBI3AHHOU € MepepadOTKON BEIIECTB.
3. B TpynoBoii cdepe:

MIPOBONTH XUMUYECKHH SKCIICPUMEHT
OKa3bIBaTh MEPBYIO TOMOIIIb PU OTPABIICHUAX, 0)KOTAX U IPYTUX TpaBMaX, CBS3aHHBIX C
BelIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.

CucremMa OlleHKH Pe3yJIbTATOB OCBOEHHS MPOrpaMMbl
TectupoBanue. Crnava npoekToB. [IpoBepka u olleHKka 3HaHUN IO KYpCy XUMHHU. BrisiBieHue
poOeJIOB B 3HAHMSIX.
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HNHTepHeT — pecypesl

http://fipi.ru — ®exepanbHbI HHCTUTYT NEIArOTHYECKUX U3MEPEHHIA - TOKYMEHTBHI,
KOAU(HUKATOPHI, CEIU(PUKALUU TEMOBEPCUH.

http://ege.edu.ru — nopran Equnoro 'ocymapcTBeHHOr0 JK3aMeHa, TOKYMEHTHI,
JEMOHCTPALIMOHHBIE TECThI, BOIIPOCHI 1 OTBETHI, ()OPYMBI.
http://it-n.ru/communities.aspx?cat_n0=131642&tmpl=com - cTpaHuIIa TBOPYECKOW TPYIIITBI
"ITonroroBka k EI'D nmo xumun" noprana «CeTb TBOPUECKUX YUUTEICH».

http://www.edu.ru/moodle/
http://55study.ru/misc/himiya 2012.html
http://ege.yandex.ru/chemistry
http://www.moeobrazovanie.ru/online test/himiya/
http://www.youtube.com/watch?v=gx8sekAulzs



http://ege.yandex.ru/chemistry

