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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma mo «xumus—poduie» s 10—11 kmaccoB mo3BosieT peann3oBaTh
oOpazoBaTelbHbIE TMPOrPaMMBl  €CTECTBEHHO-HAyYyHOM HampaBieHHOCTH. (OOpa3oBarenbHas
IporpamMma IO3BOJISIET UHTETPUPOBATh pealu3yeMble MOJAXOJbl, CTPYKTYpPY U COJEp)KaHUE INPHU
opranmu3anuu ooyuyenust xumun B 10—11 kiaccax, BRICTPOGHHOM Ha 06a3e yueOHO-METOANYECKOTO
komiuiekcoB (YMK) I'abpuensna O.C.

OO1iee yMciI0 4acoB, OTBEIEHHBIX U BHEYPOUHOH AEATENILHOCTH Ha YPOBHE OCHOBHOIO
obmero oOpazoBanus, coctaBiseT 119 gacos: B 10 xmacce — 34 gaca (1 gac B Hexenmo), B 11
KJjacce 85 yacoB (2,5 yaca B HEZACIIIO).

IINTAHUPYEMBIE PE3YJ/IBTATBI

JIM4HOCTHBIE pe3yabTAThI
OOyuaromuiicst MoIyuyuT BO3MOXKHOCTD [T (POPMHUPOBAHUS CIETYIOIINX JIUIHOCTHBIX Y'Y 1:
. orpeaesieHe MOTUBALIMY U3Y4YeHHUsI y4eOHOTO MaTepuana;
. OLICHMBAHUE YCBAaMBAaEMOIo0 Y4YEOHOrO Marepuana, UCXOHs W3 COLMAIbHBIX U
JIMYHOCTHBIX LIEHHOCTEW;
. MOBBIIIEHUE CBOETO 00Pa30BaTEIbHOTO YPOBHS M YPOBHSI TOTOBHOCTU K U3YyUEHUIO
OCHOBHBIX HCTOPHUYECKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMHHU U OOIIECTBA;

. 3HaHME NPABWJI IOBEJCHUS B UPE3BBIYAHBIX CUTYALMSIX;
. OLIEHMBAHUE COLMAIBHONW 3HAYUMOCTH NPOo(dheccHii, CBSI3aHHBIX C XUMHUEH;
. BJIaJICHHE TpaBWJIaMH O€30MacHOr0 OOpallleHHsl ¢ XUMHUYECKUMH BELIECTBAaMH U
00opy1I0BaHHEM, ITPOSIBJICHUE SKOJIOTMUECKON KYJIbTYPBHI.
MetanpeaMeTHblIe pe3yibTaThl
Pezynamuenvie
OOyuaromuiicsi MOIYYUT BO3MOXKHOCTH JJIsi (DOPMHUPOBAHUS CIEAYIOUIMX PETyISTHUBHBIX
YV
* [[eJIETIOJIaraHkue, BKJIOYasi MOCTAaHOBKY HOBBIX IieJiel, IpeoOpa3oBaHME IPAKTUYECKOU
3a7jauydl B MO3HABATEJIbHYIO, CAaMOCTOSTEIbHbBIM aHAN3 yCIOBUH JOCTHM)KEHUS LI€JIM Ha OCHOBE
yu€Ta BBIJICNICHHBIX YYUTEIEM OPUEHTUPOB JAEHCTBUS B HOBOM Y4eOHOM MaTepHale;
* IUIAHUPOBAaHUE IIyTH JOCTW)KEHHS II€JIeH; YCTAaHOBJIEHHUE LEJEBBIX IPHOPUTETOB,
BbIJICJIEHHE aJbTEPHATHUBHBIX CIIOCOOOB JOCTHMKEHUS LETU U BbIOOp Hambonee 3¢p(HEeKTUBHOIO
crioco0a; * yMEHUE CaMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BpeMs U YIIPABIIATh UM;



4

* YMEHHME NPUHUMATh PEIICHUS B MPOOJIEMHOW CHUTYyalllM; ® IMOCTAHOBKa y4eOHBIX 3ajad,
COCTaBJICHHUE IIJJaHA 1 MOCJISI0BATECIIFHOCTH JICHMCTBUT;

* opra"m3aius pabo4ero MecTa MpH BBIMOJHEHUN XUMUYECKOTO YKCIIEPUMEHTA,

* MPOTHO3MPOBAHKE PE3YJIbTATOB OOyUYEHUS, OIICHUBAHUE YCBOCHHOTO MaTepHalia, OICHKA
KayecTBa U YPOBHS TIOMYYCHHBIX 3HAHUH, KOPpPEKIMs IUIaHA M crocoda JeHCTBUS TpHU
HEOOXOIUMOCTH.

Ilo3naseamenvuuie

OOy4Jaromuics MOyYUT BO3MOKHOCTD ISt (POPMUPOBAHUS CIEAYIONIMX MMO3HABATEILHBIX
YV

* IOKCK U BbIAENIEHHE UH(DOpMAIIUY;

* aHAJIM3 YCJIOBUN M TpeOOBaHMIA 3aauu, BHIOOp, COMOCTABIEHUE U 0OOCHOBAaHUE Croco0a
peleHus 3a1a4u;

* BbIOOp Hambonee 3(PQGEKTHBHBIX CIOCOOOB peIIeHHs 3aJauyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHU;

¢ BBIJIBU2KCHHUEC U 000CHOBaHUE THUIIOTEC3kI, BBI60p croco0a eé IMPOBCPKU;
¢ CaMOCTOATCIBHOC CO3AaHUC aJIrOpUTMa JACATCIIbBHOCTU TIIpU PCHICHUU np06neM
TBOPUYCCKOI'0 U MIOMCKOBOI'0 XapaKTepa,

* YMCHHUS XapaKTCPU30BATh BCIICCTBA IO COCTaBYy, CTPOCHUIO U CBOﬁCTBaM;
* OIIMCHIBAaHHWE CBOMCTB: TBépI[I)IX, KHUIKUX, Fa3006p33HI)IX BC€IICCTB, BBIJACICHUC UX
CYIIECCTBECHHBIX ITPHU3HAKOB,

® I/I306pa)KCHI/Ie cocCraBa HpOCTGﬁIHHX B€IICCTB C IIOMOIIBKO XHMMHWYCCKHX (bopMyn n
CYITHOCTH XUMHWYCCKUX peaKHI/Iﬁ C IOMOIIBKO XUMHUYCCKUX ypaBHeHI/If/'I;

¢ IPOBCACHHUC Ha6J'IIOIleHI/II71, OIMMCAaHNC TIIPU3HAKOB H YCJIOBI/Iﬁ TCUCHUSA XHUMHUYCCKUX
peaKHHﬁ, BBIIIOJTHCHUC XUMHWYCCKOT'O OKCIICPUMCEHTA, BLIBOALI HA OCHOBC aHAJIM3a Ha6J'IIO,Z[eHI/II71 3a
OKCIICPUMEHTOM, PCIICHUE 3aJad, IIOJIYyYCHUC XHUMHAYECKOM I/IH(I)OpMaHI/II/I U3 Pa3INYHBIX
HCTOYHHKOB,

®* YMCHHC OPraHMU30BbIBATh UCCJICAOBAHUC C LCJIBIO ITIPOBCPKU I'MIIOTE3;

* YMEHHE JIeJIaTh YMO3AKIIOUeHHsI (MHAYKTUBHOE U [0 aHAJIOTHH) U BBIBOJBL;
* yMeHHE OOBEKTUBHO OIICHMBATh MH(OPMAIIMIO O BEIIECTBAX U XUMHUUYECKUX TMPOIECccax,
KPUTHUYECKU OTHOCHUTHLCS K MCEBIOHAYYHOU WH(OPMAITUH.

Kommynuxkamuenvie
OO6yuaromuiics MOJyYUT  BO3MOYKHOCTh I E dbopmupoBaHuUs CJIEYIOIIUX
KOMMYHUKATUBHBIX Y Y /I:

¢ IIOJIHOE€ U TOYHOC BBIPAKEHHUE CBOUX MBICJIEH B COOTBETCTBHHM C 3a/la4aMi U YCJIOBHAMU
KOMMYHUKAIUU,;

* aJICKBaTHOE HCIOJb30BaHUE PEUYEBBIX CPEICTB Ul YUaCTUS B JUCKYCCUU U apTyMEHTalUH
CBOEH MO3MLUM, YMEHHE NPEACTaBIATh KOHKPETHOE COJEepKaHHEe C COOOIIEHHEM €ro B
MMUCHbMEHHON M yCTHOU (hopme, oOIpeesneHne CrocoO00B B3aWMOJEHCTBUS, COTPYIHHYECTBO B
IIOMCKE U cOope nHpOopMaIHH;

* OmIpezeNeHHe CIOCOO0B B3aMMOJEWCTBUS, COTPYAHHUYECTBO B IIOUCKE U cOope

uHbopMaIK, ydacTHe B JHajore, IUIAHUPOBAHHWE OOMIMX CHOCOOOB pabOThl, MPOSIBICHUE
YBaXUTEJIBHOTO OTHOIIEHUS K IPYTUM yUYalTuMCS;
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® OIMUCAaHUEC COACPIKAHUA  BBIIIOJIHACMBIX Hel\/IICTBPII;'I C OCIbKO OpPUCHTHPOBKHU B
HpeHMCTHOHpaKTquCKOﬁ JACATCIIbHOCTH,

* YMEHUS YUUTHIBATh pPa3HbIE MHEHUS U CTPEMHUTHLCS K KOOPAMHAIIMY PA3ITUYHBIX MMO3UIAN B
COTPYAHUYECTBE.

dopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO, APTyMEHTHPOBATh U KOOPIUHUPOBATH
e€ ¢ MO3ULUAMU NapTHEPOB B COTPYAHUYECTBE IPU BHIPAOOTKE OOLIETO PEIIEHUs] B COBMECTHOM
NEATEIBHOCTH;

* OCYUIECTBJISITh B3aUMHBIH KOHTPOJb W OKa3blBaTh B COTPYIHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOILIB;

* [UTAaHUPOBATH OOIIKE CHOCOOBI PAObOTHI; OCYLIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLEHKY
JeUCTBUIA napTHEPa, yMETh yOSKIATh;

* HCIIOJIb30BATh AaJCKBAaTHbBIE S3bIKOBBIE CpPEACTBA JUIA OTOOpPAKEHUS CBOMX YYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEH; 0TOOpakaTh B peun (omucaHue, 0ObSICHEHHE) COolepKaHue
COBEpIIAEMbIX JCHCTBHUM, KaKk B (popMe TPOMKOW COIMATM3MPOBAHHON pedw, Tak U B (opme
BHYTPEHHEH peuy;

* pa3BUBaTh KOMMYHMKAaTHUBHYI0 KOMIICTCHILIMIO, MHCIIOJIb3ysl CPEACTBA YCTHOM U
MUCbMEHHON KOMMYHUKAIIMH MTPU padOTe ¢ TEKCTaMH YY€OHHUKA U IOTIOJIHUTEIBHOM
JUTEPaTYpOH, CHpPaBOYHBIMH TAOJIMLIAMU, IPOSBIATH TOTOBHOCTh K YBRKEHHIO MHOM TOUKU

3peHHsi IPU OOCYKJCHUHU PE3yJIbTATOB BHIIOJHEHHOW PaOOTHI.

IIpeameTHsble pe3yabTaTbl O0yJaronMiics
HAY4YUTCS:

¢ IPUMCHATH OCHOBHBIC MCTObI IIO3HAHUWA: Ha6JIIOI[CHI/I€, HU3MCPCHUEC, DKCIICPUMCHT,

* OIIUCBHIBaTh CBOMCTBA TBépI[LIX, KUIKUX, F33006pa3HBIX BCIICCTB, BBIACIAA HX
CYHIECTBCHHBIC TPU3HAKH,

* pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUS MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOIN TEOpUU;

® pasjii4aTb XHUMHUUYCCKUC U (1)I/I3I/I‘~IGCKI/IC SIBJICHUS, HA3bIBATh TMPU3HAKHW W YCJIOBUA
MPOTCKAHUA XUMHUYICCKUX peammﬁ;

* cobmroaaTh npasuiia 6€30MacHoOi padOThI MPU MPOBEICHUH OIBITOB;
* MMOJIK30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;
* [IOJTy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;
* XapaKTepu3OBaTh dusndeckue XMMHYECKUE CBOWMCTBA OCHOBHBIX
KJIaCCOB HCOPraHn4CCKUX COGI[I/IHCHI/II;'I, IMPOBOJUTH OIIBITHI, MOATBECPKAAIOIIHNEC
XUMHUYECKUE CBOIICTBA HU3YUCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

* PaCKpBIBaTh CMBICJ TOHSTHS «PacTBOP», BBIUUCISATH MAaCCOBYIO OO PACTBOPEHHOTO
BEIIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACTEHHON MacCOBOM J0Jen

PacTBOPEHHOIO BEUIECTBA;

® XapaKTepru30BaTh 3aBUCUMOCTD (1)I/ISI/I‘~ICCKI/IX CBOICTB BC€IICCTB OT THUIIA KpHCTaHHquCKOﬁ
peHIéTKI/I, OIpPEACIATE BU/ XUMHWYECKOH CBSI3U B HCOPraHNYCCKUX COCANHCHUAX,

® paCKpbIBaTb OCHOBHBIC MOJIOXKCHUA TCOpUHN 3JI€KTpOJIHTH‘I€CKOfI
Aucconranun, COCTABJIATL YPaBHCHUA BHGKTpOHHTquCKOﬁ Jucconranmmn KHUCIOT,

iesoue, coyiell U peakiuii HOHHOTO OOMeHa;
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®* PpacKpbeIBaTb CYHHOCTb OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OIpEaACIATh
OKHCJIIMTCIIb W BOCCTAHOBHUTCJIb, COCTABJIATH YPAaBHCHUA OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peakuii;
* Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XMMUYECKOW PEaKIIHH;

* XapaKTepH30BaTh B3aUMOCBS3b MEXIy COCTABOM, CTPOSHHEM M CBOWCTBAMH HEMETAJIOB
M METaJIJIOB;

¢ OPOBOAMTL OIBITBI IO TMOJNYYCHUIO MW HU3YUYCHUIO XUMHUYCCKUX CBOMCTB Ppa3JINYHbIX
BEIIIECTB;

* IPaMOTHO OOpaIaThCsl C BEIECTBAMH B MOBCEIHEBHON *U3HU OOydaroImuics NOTyYUT
BO3MOKHOCTb HAyUUThCSI:

¢ BBIABUTIaTb U IPOBCPATH OSKCICPUMCHTAJIBHO THUIIOTE3bI O XHWMHUYCCKUX CBOMCTBax
BCIICCTB Ha OCHOBC HUX COCTaBa U CTPOCHUA, HUX CIIOCOOHOCTH BCTYIIaTb B XHUMHYCCKHUC
p€aKkirn, O XapaKTEPE U MPOAYKTaX pa3INndHbIX XUMHUYCCKUX peaKuHﬁ;

® XapaKTCpu30BaThb BCUICCTBA II0 COCTaBy, CTPOCHHUIO U CBOfICTBaM, YCTaHaBJIMBATb
IMPUYINHHO-CJIEACTBCHHBIC CBA3HN MCXKIY JAHHBIMU XapaKTEPHCTHKAMU BCIECTBA,

* COCTaBJIATh MOJIEKYJIIPHBIE U IOJHbIC MOHHbIE YPaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

¢ IIPOrHO3UPOBATH CITOCOOHOCTD BCIICCTBA IMPOSABJIATH OKHCJIIUTCIIBHBIC
WJIM BOCCTAaHOBUTEILHBLIC CBOMCTBA C y‘-IéTOM CTEICHEH OKHUCICHUS QJICMCHTOB, BXOJAIINUX
B €10 COCTaB,

® BBIAIBUTAaTb W IPOBCPATH OSKCICPUMCHTAJIBHO THIIOTC3bI O PE3yJibTaTax BOSHGﬁCTBHH
pa3nuyHbIX (AaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOW PEeaKInH;

* HUCIMOJIb30BaTh MPHOOPETEHHBIC 3HAHMS JJS DKOJOTHYECKH TIPaMOTHOTO TOBEJCHHS B
OKpY>KaroLlen cpene;

¢ UCIIOJIb30BATh HpHOGpeTéHHBIC KIIFOUYCBBIC KOMIICTCHIMU TIPU BBIIIOJHCHUN MPOCKTOB U
peleHn y4eOHO-HCCIIeIOBATENbCKIX 3a7au M0 HM3YyYEHHIO CBOMCTB, CIIOCOOOB MONyYEHUS U
pacro3HaBaHus BEIIECTB;

* 00BEKTUBHO OLICHHMBATb I/IH(bOpMaHI/IIO O BCUICCTBAX U XMMHNYCCKUX IIPOLHECCaX;

® OCO3HaBaTb 3HA4YCHHC TCOPCTUICCKUX 3HAaHUN 110 XUMHUH I
HpaKTquCKOﬁ JCATCIIBPHOCTH YCJIIOBCKA,

* CO3/1aBaTh MOJICIM U CXEMBI JUIs PEelICHHUs Y4eOHbIX U MO3HABATEIbHBIX 3a/a4; TOHUMATh
HEOO0XOAMMOCTb COOJIIOICHUSI TPEANUCAHUH, MTpearaeMblX B HHCTPYKLHUAX T10

HCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOI XMMUHU U Aap.

COIEPXXAHME KYPCA BHEYPOUHOM JEATEJBHOCTH

10 KJTACC

Xumuueckas 1adoparopus
[lpaBuna TeXHUKH OE€30MACHOCTH IpPHU MPOBEAECHUM HCCICIOBAHUH M XHMHYECKOTO
IKCTIEpUMEHTa. MeAWIMHCKas anTedyka B KaOMHETe XUMHHU. 3HAKOMCTBO C JIaDOpaTOpPHBIM
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o0opynoBaHreM. XpaHEHHE MAaTEPUATIOB M PEaKTHBOB B XUMHUYECKOU ytaboparopun. Lludposas
nmabopaTopusi.

Xumuueckuil IKcnepumenm: 3HAKOMCTBO ¢ XMMUYECKOM MOCYA0M, MpaBUiIaMu paboThI B
nabopaTtopuu U npuémMamu

oOpareHwust ¢ 1a00paTOpHBIM 000PYTOBAHUEM.

Tema 2. TeopeTuyeckue 0CHOBBI OPraHM4eCcKOM XUMHUU
Teopust CTpOEHHSI OpraHUYECKUX COeTUHEHU. CTpOEHNE OPTaHUYECKUX COCIUHEHUM.

I'omonoru. M3omepsl.
Tema 2. YrieBonopoasl
Aunkanbl. Ankenbl. Ankaguenbl. Kayuyku. [IpupoaHbie HCTOUHUKHU YTIIEBOIOPOIOB.
Ilpakmuueckue padomut
1. KauecTBeHHOE ompenesieHHe yriepoaa, BOAOPOAa U XJIopa B
OpraHNYeCcKUX BEIIECTBAaX
2. lTlomyuenue stunena Jlabopamopmnsie onvimot
1.  KoHcTpyupoBaHue MIapOCTEPKHEBBIX MOJIEKYJI OPraHMUECKUX BEIIECTB
2. OTHouIeHHE YTIeBOJOPOJIOB K pacTBOPY MepMaHraHaTa Kajivs 1 OpoMHOH BoJie.
Jlemoncmpayuonnsie onvimul
1. PapukanpHOE OpOMHpOBAHHE ATKAHOB
2. Osnakomiienue c komiekuuei «Kaydaykm»
3. Osnakomiienue ¢ koyuteknue «HedTb u mpomyKThl ee mepepaboTKi
4

O3zHakomiieHue ¢ Kosultekuuen «KameHHbI yroiab»

Tema 3 «Kucjopoa- n a3orcoaep:kaimye opranu4eckue pemecrsa Cruprsl.
OI[HO&TOMHLIG 1 MHOI'OAaTOMHBIC CIIUPTHI. deHonbI.

Anbpaerunbl. KapooHoBbie KUCTOTHL. ClOXKHBIC YPHUPHI. YTIEBOIBI.
AMUHBI. AMUHOKUCIIOTHI. benku. Jlabopamopuwvie

onvimal

3.0KucieHne OJHOATOMHOTO CIIUPTA B aJIbJACTH]L

4KavyecTBEHHBIC PEAKIIMN HA MHOTOATOMHBIC CITHPTHI

5. KavecTBeHHbIE peaKMU HA aJIbJECTH/IbI

6. Omnpenenenue pH pacTBOpoB KapOOHOBBIX KUCIOT 7. M3ydeHue cuibl 0IHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT.

8. OmnpeneneHue KOHCTAHT TUCCOLMAIIMHM KAPOOHOBBIX KHCIOT

9. Cnoxusle 3¢upsl. ['uapoan3 sTunamnerata B NpUCyTCTBUH pacTBOpA IIETOYH.

10. Bausanue xECcTKOi BOALI HA MELIO

11. CpoiicTBa yriieBoJI0B

12. Onpenenenuie cpenbl paCTBOPOB AMHUHOKHUCIIOT

13. UccnienoBanue  cBoiictB  OenkoB.  KauecTBeHHblE — peakiMM  Ha  OEJKH.
Jemoncmpayuonnsie onvimol

5. PactBopenue denona B Boge. KauecTBeHHbIE peakiinu Ha PEeHO.
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Tema S. BbicOkOMOJIEKYJISIPHBbIE OPTaHUYECKHE COeIUHEHHS
[Tonmumepsl. MickyccTBeHHbBIE U CHHTETHYECKHE TIoauMepsl. [Tnactmaccesl. BonokHa.

3axaumn

1.Pemennie 3a1ay Ha HaXOXJI€HHE MOJIEKYJISIPHOH (OPMYJIbI OPraHMYECKOrO BEIECTBa IO
€ro IUIOTHOCTU M MAacCOBBIM JOJIAIM XMMHUYECKHMX DJIEMEHTOB, BXOZSAIIMX B €r0 COCTaB, UM IO
IIPOJTyKTaM CrOpaHusl.

IIpakTuyeckue padoThI

3. Pacrio3naBanue miactMacce U BOJIOKOH

JlaGopaTopHbIe ONBITHI
14. 3HaKOMCTBO C KOJUIEKIIMEN TIacTMAacCC

15. 3HaKOMCTBO C KOJUIEKIIMEH BOJIOKOH

11 KJIACC

Tema 1. Xumuueckas jgadoparopust
[IpaBuna TexHUKH O€30MACHOCTH MpPH MPOBEACHUU HCCIEIOBAaHUA M XUMHUYECKOTO
OKCIICPpUMCECHTA. MGI[I/IIII/IHCKEUI afnTeyka B KaOMHETE XUMHUHU. 3HAKOMCTBO C J'Ia60paT0pHI>IM

o0opyoBaHHeM. XpaHEHHE MaTepHalIOB U PEaKTUBOB B XUMUYECKOH JTabopaTopun Xumuueckuii

IKcnepumenm: 3HAKOMCTBO C XHUMHUUYECKOW MOCYA0MH, MpaBuiaaMu paboThl B 1a00paTopuu
U npuémMamu

oOparteHus ¢ 1ab0opaTOpHBIM 000PYTOBAHUEM.

Tema 2. Ctpoenne atoma. [lepuoguveckuii 3aKoH.

Atom. CtpoeHue aroma.

[lepunonnyecknii 3aK0H U MEPUOIAYECKAs CHCTeMa XuMudeckux 3nemenToB JI.M1.Menneneesa.
CtpoeHue BemecTB. XMMHUYECKas CBSA3b: HOHHAs!, KOBAJIEHTHAs!, METAJUIMYECKas, BOJOPOAHAS.

Tunel KPUCTAJUIMYCCKUX peH_IéTOKI HOHHBIC, MOJICKYJIAPHBIC, ATOMHBLIC, MCTAJIJIMYCCKUC.
HOJ'II/IMepLIZ HCKYCCTBCHHBIC U CUHTCTUYCCKUC.

IIpakmuueckue padbomoi

1. Pacnno3naBanue 1miacTMacc U BOJIOKOH. Jlabopamophuvie
onstmul

1. KonctpyupoBaHue NepUOIUYECKON CUCTEMBI

2. Mogenu KpUCTAUIMYECKUX PEIIETOK.

3. IlnaBieHue U KPUCTAILTU3ALIMS CEPHI.

4. Ormpezenenre TEMIEPATYPbl KPUCTATUTH3AIIMN BEIIECTBA
5

OnpeﬂeneHHe TEMIICPATYPHI IUIABJICHUA U KPpUCTAJUIU3allU METaJlJIa



Tema 3. Xumuueckne peakuuu
Knaccuduxamus xumudecknx peakiuid. [Ipu3Haky XUMHUECKUX PEAKITUH.
Peakuinu nonnoro oomena. OKHUCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

CKOpOCTh XMMHUYECKHX peakiuid. BriusHue pa3znuyHblx (aKTOPOB HA CKOPOCTh PEAKIIUU.
Xumuueckoe paBHoBecue. [ 'uaponms.

Jlabopamopnuie onvimot

6. OrnpeneneHue TEIUIOTH PEAKIIN HENTPAIN3aLIHN.

7. DK30TepMHUYECKHE PEaKLUU

8. DHIO0TEpMHUYECKUE PEaKLIUU

9. BsaumopeiicTBuE pacTBOpa THAPOKCHIA OAPHS C CEPHOI KHCIOTOH.

10. Uzyuenne peakuuu B3aUMOACHCTBHSA CYIb(QHUTA HATPHS C TIEPOKCHUIOM BOAOPO/IA.
11. U3menenne pH B xone OBP

12. BnusiHuE KOHLIEHTPALUU PEArMpyIOIIMX BEMIECTB HA CMEILIEHHNE XMMHUECKOTO PAaBHOBECHS.
13. Xumuyeckoe paBHOBECHE.

14. BnussHne 0THOMMEHHBIX HOHOB HAa CMELICHNE XUMUYECKOTO PABHOBECHS.

15. Onpenenenue pH pacTBOpoB coseil.

16. BnusHue Temneparypbl Ha CTENIEHb TUAPOIIN3A.

Hemoncmpayuonnvie onvimuol
1. Beiaenenue v NoriaoneH|e TEIIOThI- MPU3HAK XUMUYECKON PEAKIIUH.

2. CpaBHI/ITeHLHaH XapaKTCPpHUCTHKA BOCCTAHOBHUTEILHOM CIIOCOOHOCTH METAJIIIOB.

Tema 4. BemecTtBa u ux cBoiicrBa [Ipocteie
BelecTBa. MeTtasuibl.

Cnoxuble BemiecTBa. Kilaccel HEOpraHMYECKMX W OpPraHMYECKUX BemecTB. KHCIOTHI
OcHoBanusi. AMQOTEpHbIE OKCUIBI U TUIPOKCUIBI.

Jlabopamopnuie onvimut

17. Oxwucnenue xene3a BO BIAKHOM BO3IyXeE.

18. Omnpenenenue pH pacTBOPOB KUCJIOT U IIETOYEH.
19. Onpenenenrie KUCIOTHOCTH TTOYBBI.

20. CpaBHeHUE CWIBI YTOJIBHON U CEPHUCTON KHUCTIOT.
21. Kpusas TurpoBanus HocGopHOil KUCIOTHI.

22.  AmdoTepHble THIPOKCHIBI.
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MMOYPOUYHOE ILTAHUPOBAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTH

10 KIIACC
JlaTa
KosanuecTBo yacos npoBexeHusI
Ne 3aHATHS
Tema ypoka
n/n
Hcnoab3yemoe
Bcero | Ilpakruueckue | JlabopaTtopubie oGopynoBanue Toukn
padoTeI OIBITHI Pocra
Tema 1. Xumuyeckas nabopatopusi (5 4acoB)
[IpaBuia TexHUKH 6€30MIaCHOCTH TIPU XumMu4ueckoe
1 IIPOBEJICHUN UCCIIEIOBAHUHN U 1 o0opy10BaHME U
XMUMHMUYECKOTO 3KCIIEPUMEHTA pEaKTUBBI
MeaunuHcKas arTedyka B KaOuHeTe MenunuHcKas
2 XUMHUHU 1 anTeyka
JlaGopaTopHas
3 3HAKOMCTBO € JJAOOPATOPHBIM i Hocyna, ITaTHBbI,
060pyI0BaHIEM HarpeBaTeIbHbIC
npudOpbI
XpaHeHue MaTepuaioB U PEakKTHUBOB B
4 XUMHUYECKOH J1a00paTopuu ! Habop peaxrisos
. . [udposas
5 3HAKOMCTBO ¢ paboToi ¢ pPoBOH | naGopatopus ¢

J'Ia60paTOpI/II/I. IToaroroBka JaT4YMKOB.

Hﬂﬁ{\ﬂ{\l\ﬂ OJATUUIKOR

Tema 2. TeopeTndyeckrue OCHOBBI Oprannueckor xumuu (1 gac)
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Teopust CTpOEHHSI OPraHUYECKHUX
COEIMHEHUI

Tewma 2. YrieBogoposl (8 yacoB)

KauecTBeHHOE onpezienieHne yriepoaa,

7 BOJIOPOJIa U XJIOPA B OPraHUYECKUX 1 Jlaboparoproe
semectBax (IIpakTuueckas paGora Nel) obopynosanue
KoHcTpynpoBanue mapocTep>KHEBBIX

8 MOJICKYJI OpTaHNYCCKHX BCIICCTB
(JTabopaTopHhsrit onbIT Nel)

Jatunk

9 PanukanbHOe OpOMHUpOBaHHE AJIKAHOB TEMIIEpATyPhL,

(meMOHCTpaMOHHbIH OmbIT Nel) TCPMOMETD, ILTHTKA
(ciupTOBKA)
[Tonmyuenue stunena (Ilpaktuueckas
10 pabota Ne2) 1
OTHOIIEHUE YIIIEBOAOPOIOB K pacTBOPY
. aTYUK
11 nepMaHraHata Kajaus 1 OpoMHOM Boze. A
. AJIEKTPOIIPOBOAHOCTH
(JTabopaTopHsIit ombIT Ne2) porip
Kayuyku. O3HaKoMIIeHHE ¢ KOJUIEKIIUEH
. Komnexnns

12 «Kayaykm» (IeMOHCTPAIIMOHHBINA OTIBIT
Ne2) «Kayayxkn»
[TpupoiHbIE HCTOUYHUKH YTJIEBOJAOPO/IOB.

OsuakomiieHue ¢ kosuieknueit «HehTs u Komnekuust «Hedts

13 Y MIPOAYKTHI €€

HPOJIYKTHI €€ IepepabOTKI».
(eMoHCcTpalOHHBIN OMbIT Ne3)

nepepaboTKm
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14

[IpupoaHbIe ICTOUHHUKH YTIIEBOIOPOIOB.
O3HaKOMJIIEHHE C KOJUIEKITHEH
«KameHHbIi yroab»

(IeMOHCTPAIIMOHHBIN OIBIT No4)

Komnexus

«KameHHbII yrosb»

Tema 3 «Kucmopon- u azoTconeprkaiinue opranudeckue Bemectsa» (13 gacos)

Crnuptbl. OKUCIIEHHE OJHOATOMHOTO

XUMHYECKOE

15 crupTa B anpaerun (JlabopaTopHbIi 000pyZ0BaHHE U
onbIT Ne3) pEeaKkTUBbI
Cnuptel. KauecTBeHHBIE peakuy Ha XuMHUECKOe

16 MHOTOaTOMHBIE CITUPTHI (JIAOOpaTOPHBIi o0opynoBaHUE U
orbIT Ned) pEeaKkTUBbI
®denomel. PacTBopenue ¢eHona B BoJie. XUMHYECKOE

17 KauecTBeHnHble peakiuu Ha (EHOI. 000pyZ0BaHHE U
(1eMOHCTPaLMOHHBIHM OnBIT Ne5) PCaKTHBBI

XUMHUYECKOe

13 Anpaerunsl. KauecTBeHHbBIE peakiuu Ha 060pyI0BaHHE 1
anbaeruabl (JJTabopaTopHbIil OmbIT Ne5) DPEAKTHBHI
Kapb6onossie kucnotel. Onpenenenue pH

19 pacTBOpOB KapOOHOBBIX KHCIOT Hatuuk pH
(;mabopatopHslii orbIT Ne6)
KapGonoBpie kucnoTsl. M3yueHue Ccuibl

20 OJTHOOCHOBHBIX KApOOHOBBIX KHCIIOT. Jatunk pH

(;mabopatopHsIit onbIT Ne7)
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KapOonoBsie kucinoTel. OnpeaeneHne
KOHCTAHT AMCCOIMAIMN KapOOHOBBIX

21 Hatuuk pH
KHCJOT (J1a0opaTopHbIi onbIT Neg)
Crnoxunsie a¢upsl. ['uaponns stunamnerata

22 B IPUCYTCTBUU PAacTBOPA METOYH. Hatunk pH
(;1aboparopHslif onbIT Ne9)
Crnoxuble 3¢upbl. Bousiane sx€cTroit

23 BOJIbI Ha MBUIO (JJAOOPATOPHBIH ONbIT No Jatunk pH
10)

. Xumuyeckoe

YrieBoasl. CBOMCTBA YII€BOJOB

24 o0opyoBaHKE U
(;mabopatopuslii onbIT Nell) PCaKTHBBI

25 AMMHBI
AMUHOKHMCIOTHI. OTnipeiesIeHue Cpeibl XHUMHUYECKOe

26 PacTBOPOB aMHUHOKHUCIIOT (71a00paToOpHBIN o0opyoBaHUE 1
onbIT Ne 12) peaKkTUBbI
benku. VccnenoBanue cBONCTB OEIKOB.

27 KauectBennble peakuiuy Ha O€IKu.
(;mabopaTtopHbIit onbIT Nel3)

Tema 5. BeicokoMoOIIeKysipHBIE OpraHUYeCKHEe COeTMHEHMSI (7 4acoB)

[Tonumepsr.

28 3HAKOMCTBO € KOJJIEKIIUEN I1acTMacc Komnexaus

I1acT™MAace

(;maGopaTtopHbIi onbIT Nel4)




[Tonmumepsr.

29 3HAKOMCTBO C KOJIJICKIIAEH 1 Komnekuus
BOJIOKOH (JIaOOpaTOPHBIH OIBIT BOJIOKOH
Xumudeckoe
10 Pacrno3HaBanue miactMacce 1 { oGopyIoBaHHe 1
BOJIOKOH (MpakTU4ecKas padorta PEaKTHBEI
ACON
Pemrenue 3amad Ha Hax0XKICHUE
MOJIEKYJIIPHON (hOPMYJIBI
OpraHM4ecKoro BEIIECTBA IO €ro
31 IIJIOTHOCTH M MACCOBBIM JIOJISIM 1
XUMHUYECKHUX 3JIEMEHTOB, BXOISIINX
B €0 COCTaB, WJIU 110 TIPOAYKTaM
Cronaaumd
Xumudaeckoe
3 HoxaroroBka K 1 00opynoBaHue U
BBITOJIHEHUTO DPEaKTHBHI
HCCIIETOBATENECKOTO
Xumudaeckoe
33 Brinonuenue ) 1 0GopyI0BaHKe U
WH/TUBH Ty ATbHOU PEaKTHBbI
HNCCIHCTOBATCIHECKON
34 [lonBenenue uroros Kypca 1
OBIIEE KOJIMYECTBO HACOB Y

I10 ITPOTPAMME




16

[{udporas maboparopus. [loaroroka
5 JATIUKOB M 3JIeKTpoaoB. OOpaboTka
IKCIIEPUMEHTATBHBIX JaHHBIX

Hudposas
nmaboparopust

11 KJIACC
Jara
Koym4yecrso yacos IpoBeXeHHUsI
Ne 3aHATHA
Tema ypoka
n/n
HUcnoab3yemoe
Beero IIpakTuyeckne | JlabopaTopHbie oGopynoBanue Toukn
padoThI ONBITHI Pocra
Tema 1. Xumuueckast 1abopaTopus (5 4acoB)
[IpaBuna TeXHUKH GE30MIaCHOCTH TIPH 2,5
1 NPOBEICHUN UCCIIEIOBAHUI U XUMUYECKOTO
IKCIIEPUMEHTA
2,5 MemunmHckas
2 MenunuHcKas anteyka B KaOUHETe XUMUU AnTeuKa
2,5 JlaboparopHast
HOCY/a, IITATUBBHI,
3 3HaKOMCTBO € JIaOOpaTOPHBIM 000PYI0BaHUEM HAIPEBATEIbHbIE
pudOpHI
XpaHeHHE MaTepUaJIOB U PEAKTUBOB B 2,5
4 XMUMHUYECKOH abopaTopuu Habop peaxtusos
2,5

Tema 2. Ctpoenue BeuiecTB (6 4acoB)




CrpoeHnue atoma. [lepuoauuecknii 3aKoH.
Jla6opartopuslii onbIT Nel. KonctpyupoBanue
NEPUOANYECKON CUCTEMBI.

2,5

Tunbl xuMuyeckon cBsi3u. Kpucraminueckue
PEILIETKHU.

2,5

JaTtuuk TemmnepaTypbl

JlaGopaTtopHbIii ombIT No2

Mogenu KpUCTAINIMYECKUX PELIETOK.

2,5

THuIbl XUMHUYECKOW CBSI3H.
JlaGopaTopHsrii onbIT N3

IInaBnenue u KpUCTAJUIN3alUs CCPLI.

2,5

THnel XUMUYECKOU CBA3H.

JlaGoparopHslii onbIT Nod
OmnpeneneHue TeMIiepaTypbl KpUCTAUTU3ANT
BEIIECTBA

2,5

JaTunk Temneparypsl

10

THnel XUMUYECKOU CBA3H.

JlaGopatopHblit onbIT Ne5

Onpenenenue TeMIeparypsl IaBICHUS U
KPHUCTAJUIM3ALUU METAIIa»

2,5

JaTunk Temneparypsl
TepMONAPHBII

11

[Tonumepsr.
[IpaxTrueckas padora Nel

Pacno3naBaHue mIacTMacc ¥ BOJIOKOH.

2,5

XuMHUYECKOe
obopyaoBaHue 1
pEaKTUBBI

Tema 3.

Xumuueckue peakiuu (14 yacon)

12

Knaccudukarusi XaMUIeCKHX PEaKIIHA.

2,5

XUMUYECKOe
obopyaoBaHue 1
pPEaKTUBBI
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13

[Ipu3HaKM XMMHUYECKUX PEAKIIMM.
JeMmoHcTpanroHHbIM onbIT Nel

BBII[CJ'ICHI/IG H IOITIOMICHUEC TCIIOTHI- IIPHU3HAK
XUMHYECKOM pCaKInu.

2,5

JlaTuuk TemmepaTypbl

14

XUMUYECKHUE PEAKLIUH.

JlabopaTopHbIii OnTBIT Neb.
OrnpeienieHue TEIIOThl PeaKIK
HEUTpaIn3aIuu.

2,5

JlaTuuk Temneparypsl

15

XHUMHYECKHE pCaKknunu.

JlabopaTtopHbIii ombIT N7

2,5

JlaTuuk Temneparypsl

:‘)KSOTepMquCKI/Ie peaKkununu

2,5

16

XVUMUYECKHE PEaKITHH.
JlabopatopHsrii onbIT No§

DHAOTEPMUYECKUE PEAKIINHI

2,5

JlaTuuk Temneparypsl

17

Peakiiuu nonnoro oomena

JlabopaTtopHbIii omBIT Ne9
B3aumogeiictBrue pacTBopa rupokcuia 6apus
C CEpHOM KHCIIOTOM.

2,5

Jatank
3JIEKTPOIPOBOTHOCTH

18

OKHUCIINTENHHO-BOCCTAHOBHUTEIHHEIC PCaKIH.

Jla6oparopHslit oneIT NelQ
N3yuenune peakuuu B3auMOICHCTBUS
cyJib(uTa HaTpUs C MEPOKCUIOM BOAOPOJA.

2,5

JlaTuuk Temneparypbl
IUIaTHHOBBIN

19

OKHCITUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIHH.
Jlabopatopnsiii onbiT Nel 1

Usmenenue pH B xone OBP

2,5

Hatunk pH

20

OKHCINUTENHEHO-BOCCTAHOBUTEILHBIE PCaKIuu.

Jlabopatopuslii ombIT Nel2 CpaBHUTETBHAS
XapaKTepPUCTUKA BOCCTAHOBUTEIHLHOU
CIIOCOOHOCTH METAJLIOB.

2,5

I[aT‘-II/IK HaIlpAKCHUS
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21

CKOpOCTh XUMUYECKUX PEAKIIUH.

JemoHcTpaninoHHbINA OnbIT No2.
N3yuenune BIusHUS pa3IudHbIX (AKTOPOB HA
CKOpPOCTb PEAKLIHU.

2,5

JlaTauk
3JIEKTPONPOBOIHOCTH,
OropeTka

22

XUMHYECKOE paBHOBECHE.
JlabopaTopHsIii ombIT Nel 3.
BinsiHME KOHLIEHTpaMu pearupyomux

B€IICCTB HAa CMCIICHUE XUMHNYCCKOI'O
paBHOBECHH.

2,5

Becrr,
KaJIOpUMETPUIECKast
yCTaHOBKa

23

XUMHUYECKOE PABHOBECHE.

JlabopartopHslit onbIT Nel4.

2,5

Hatuunk pH

Bansane OILHOI/IMéHHI)IX HOHOB Ha CMCHICHUC
XUMHUYCCKOT'0 PAaBHOBCCHA.

2,5

24

['uppoinns.
Jlabopatopnsrii onbIT NelS.

Omnpenenenue pH pacTBOpoB coseil.

2,5

Hartuuk pH

25

I'mpponms.

JlabopatopHsIii onbIT Nel6. Briusiaue
TeMIIepaTyphl Ha CTEIICHb
THPOJIH3A.

2,5

Hartuuk pH

Tewma 4.

BemectBa u ux cBoiictBa (9 yacoB)

26

Meramisl. XKeneso.
JlaGoparopHslii onbIT Ne 17.

OKHcIIeHHE kKelle3a BO BIAKHOM BO3aYyXCE.

2,5

JlaTuuk JaBiaeHUS

27

OCHOBaHHS U KHCJIOTHI.
JlabopatopHsIii ombIT Nel 8.

Omnpenenenue pH pacTBOpOB KUCIOT U
IIEJIOUEH.

2,5

Hatuuk pH
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KucoThL 2,5

28 JlabopaTopHsIii ombIT Nel9. 1 Hatauk pH
OrnpesienieHne KUCIOTHOCTH TTOYBBI.
KucioThL. 2,5

29 JlaGopaTopHbIi ONBIT N920v. ) | Taraux pH
CpaBHeHME CUIIBI YTOJIBHOM M CEPHUCTOM
KHUCIIOT.
KucioTeL 2,5

30 JlaGopatopHslit onbIT Ne21. 1 broperka, naruuk pH
Kpusas tutpoBanust pochopHOi KUCTOTHI.
AmdoTepHbIe OKCUIBI M THIPOKCH/IBL. 2,5

31 JlaGopaTtopHsiii onbIT Ne22. 1 broperka, natunk pH
AMdoTepHbIe THIPOKCU/IBI.

2,5 Xummnaeckoe
2| eneromrensexoro mpoekra OopyROnac !
PEaKTUBBI
} 2,5 Xumudaeckoe
3| eenenomrenenot pasorn. OopyRonac 1
PEaKTUBBI
34 [lonBenenune UTOroB Kypca 2,5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 85 22




YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e Xwmvusa, 10 xmace/ Tabpuensa O.C., OctpoymoB MW.I'., CnagkoB C.A.,
AKIMOHEpHOE O0O0IIIEeCTBO
«M3narenbctBo «IIpocBemicHne

e Xwmusa, 11 xmace/ Tabpuensa O.C., OctpoymoB MW.I., CnagkoB C.A.,
AKIIMOHEpHOE O0O0IIECTBO
«U3nmarenbctBo «IIpocBemieHne

METOANYECKHNE MATEPHUAJIBI AJI51 YYUTEJIA

Jlutepartypa:

1. Bacunser B.II., Moposzosa P.II., Kouepruna JI. A. Ilpaktukym 1o
aHATUTHYECKON XumMun: Yueb. mocodue ams By3oB. — M.: Xumust, 2000. — 328 c.

2. TIpocce D., Baiicmantens X. Xumus ansa 1r0003HaTeNbHBIX. OCHOBBI XMMHUU U
3aHUMATEIbHBIE OIBITHI.
'AP. 1974. Tlep. ¢ vem. — JI.: Xumus, 1979. — 392 c.

3. Hepmroasu B. ®. Mup Bogsl. — JI.: Henpa, 1979. — 254 c. 4. Kunun /1. M.
O6mras xumus. [Ipaktukym L-mukpo. PykoBoncTtBo mns cryneHroB. — M.: MITITY, 2006. —
322c.

5. Hcnonb3oBanue mudpoBbIxX JabopaTopuii mpu 00yYeHUH XUMUU B CpPEIHEN IKoie/
becnanos II. U. Hopodee M.B., XKunun .M., 3umuna A.U., Opxexockuii [1LA. — M.:
BUHOM. Jlabopatopus 3Hanuii, 2014. — 229 c.

6. Jleencon M.A. 100 BompocoB M OTBETOB MO XUMHUU: MaTepuanibl IJs IIKOJbHBIX
pedepaToB, (daKyIbTAaTUBHBIX 3aHATHUA W CEMUHApOB: YueOHOoe mocodome. — M.:
«M3natensctBo ACT»: «M3matenbctBo Actpensby, 2002. — 347 c.

7. Jleencon U. A. Xumudeckue peakiun: TernoBoit a¢dexr, paBHOBECHE, CKOPOCTH. —
M.: OO0

«M3narenbctBo Actpens, 2002. — 192 c. 8. I'abpuenan O.C.Xumus. Paboune
nporpammsel. M:IIpocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI M

PECYPCBI CETU UHTEPHET

1. HOK, edsoo.ru
2. OTkpbITBI  OaHK 3aJaHUM JUTS (dhopmupoBaHUs

€CTECTBCHHOHAYYHON TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti

3.Caiir  Enunas xosutekiusi nupoBBIX 00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/catalog
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