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HosicuuTeNbLHA" 3aMHCKA
PaGouas mporpamMMa cocTaBleHa Ha OCHOBE:

1. ®enepansroro 3akoHa P@ «06 00pasoBanuh B PO OT 29.12.12. 1. Ne 273-W3 (HUBAA poaaKin)

2. TpeGoranmsmu DK I'OC HaganbHOro 061ero, 0CHOBHOTO OOMIET0 H CPETHETO (TI0JTHOTO) O6IIETro
obpasoBanus (yTBEPIKIEH NpHka3oM MuHucTepcTBa 00pasoBaHKs H HAYKH Poccuiickoii @epepanyun
ot «05» Mapra 2004 r. Ne1089), (8 pen. ot 23.06.2015 r.);

3. Ilpuxazom MunoGprayku Poccrn Ne 506 ot 7.06.2017 « O BHecernH mmenennii B DK I'OC
CcTaHIapTa HAYaILHOTO OOIIEro, OCHOBHOTO 00IIEro ¥ CPEIHETro (monHoOro) obmero obpazoBaHus,
yTBepIKACHHEIH TIprKa3oM MunucTepeTBa o6pasosanus PO ot 5.03.2004 r. Ne 1089.

4. C ygeroM ocHOBHO# 06pa3oBaTeBHOM MPOrPaMMEL OCHOBHOT'O 00MIero o6pazosanmnsa MOY «COIII

. Kpacuserii TeKcTHIBIHKY ;

Tonoxenuem «O paboueil MporpaMMe yUuTeIn;

6. DemepalbHEIM IepedHeM YIEOHHKOB, PEKOMEHIOBAHHEIX K CTIOJE30BAHMIO B 00pa3oBaTeIbHOM
yUpEeXIEHNY, PEATH3YIOMUX 00pa3oBaTeNbHbIC IIPOrPaMMEL obmero odpazopaHus U KMEOITHX
rocyIapCTBEHHYIO aKKPEIMTAIKIO.

B ocHOBy zanHOi pabodel MpOrpaMMEL IOJ0XKEHA aBTOPCKad MporpamMma K JIMHIH YMK O.C.
['aGpuensHaygebHo-MeTomuaeckoe nocobue/O. C.I'abpuessan. — M.: Opoda, 2017.

b

IMenan yuedHOTO MpeaMeTa

WM3ydeHne XWMHHM B crapiied mmkome Ha 0a30BOM ypoBHE — HANPABIGHO Ha JIOCTHKEHHC
CleayIOMuX HeJiei:

e OCBOGHHE 3HAHMN O XMMHYECKOR COCTABIAIOINEH ©CTCCTBEHHO-HAYYHOH KapTHHEI MHPa,
BaKHCHITIX XMMAIECKAX MOHATUAK, 3aKOHAX U TEOPHIX;

e OBJaJeHHe YMEHHSIMHU TPUMEHSTh MONYUEHHBIC 3HAHWUS [UIs OOBICHCHHA pa3HOOOpa3HBIX
XAMIYECKYX SBJICHAN 7 CBOHCTB BEIIECTB, OLCHKH POJIM XHMHY B PA3BHTHH COBPEMEHHBIX TEXHOJIO M
¥ TIOTy4eHUH HOBBIX MaTEPHATIOB;

e pa3BHWTHE I103HABATENBHEIX MHTCPECOB H HHTELICKTyaIBHEX crocobHOCTEM B TpOIECCE
CAMOCTOATEIHHOr0 TIPHOGPETEHHS XUMHUECKUX 3HAHME C MCIOJb30BAHMEM PasIHIHBIX HCTOWHHKOB
uHGOPMAIHH, B TOM YHCIE KOMIIBIOTEPHBIX;

e BocmHTaHHe YGEXKISHHOCTH B IO3UTURHON PONM XMMUH B KW3HHM COBDEMEHHOIO obmecTBa,
He0OXOIMMOCTH XAMHYECKH TPAMOTHOTO OTHOLICHHA K CBOEMY 3/I0POBBIO OKpy Kalolei cpene;

e IpEMeHeH e M0JTyYeHHbIX 3HAHUN M yMCHHH i 6e30MacHOr0 HCIIONB30BaHUS BEIIECTB U
MaTepuaioB B GBITY, CENECKOM XO3SHCTBE M Ha IPOM3BOICTBE, PEIICHAL NpakTHYCCKUX 3a1ad B
[IOBCEJHEBHON JKHM3HW, INpEAyIpeKNeHHs SBICHAH, HAHOCSIMX BPEI 3/[0POBBIO HCIOBCKA M
OKpYKaroIei cpene.

@®opmbl opranu3anmy 00ydeHus: HHIANBATyalbHasL, apHasi, IPYIoBas, HHTCpaKTHBHAAL.

OCHOBHBIE 3a0a4y V3y4eHHs XHMHAHA B IIKOJIE!

v ¢opmuposamy 'y OCYUaIOMMXCS YMEHHA BHJCTH ¥ MOHAMATH IEHHOCTE obpazoBaHus,
SHAYMMOCTEh XMMHYECKOTO 3HAHWS JUIA KaXIO0ro 9YeJIOBEKa HE3aBHCHMO OT €I'0 npodeccHoHATBEHOA
JIESTEITBHOCTH,

v opmuposame NPENCTABICHHAA O XHMHYECKON COCTARIIIIOMEN eCTECTBEHHOHAYTHON KapTHHBI
MHpa; yMEHUS OOBSCHATH OOBEKTHl H MPOIECCHL OKpyJKaromei JeHCTBUTENIbHOCTH, HCIONb3Ys UL
3TOr0 XHMHYECKHAE 3HAHKA,

v oe1adesams METOIAME HayIHOr0 TO3HAHMS Jd O0BACHEHH XUMUIECKAX SIBJIEHHI | CBOWCTB
BEIIECTB, OIEHKH pOITM XWMHM B DasBUTHH COBPEMCHHBIX TEXHOJIOTHM H TIOIy4EHHH HOBBIX

MaTepHaJIOB;
v gocnumvieams YOSKIEHHOCTE B TIO3UTUBHON POIIA XHMHHM B JXU3HH COBPEMCHHOTO oO1mecTBa,
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HEO0OXOIMMOCTH IPAMOTHOTO OTHOLICHHMA K CBOEMY 3/I0POBRIO 1 OKpYKarome cpese;

v npumensmy TONYIEHHBIC 3HAHAK I 6e30MMacHOro HCIOaB30BAHNS BEIIECTB U MaTepHalloB B

GHITY, CEHCKOM XO3HCTBE W HA MPOM3BOACTBE, PCHICHHA NMPaKTHYICCKHX 3aa4 B IIOBCETHEBHOM

JW3HH, IPETYTIPEIKACHHs ABICHHH, HAHOCAIIX BPE 30POBLIO YeJioBeKa ¥ OKpPYKarolleH CPee;

v paseéueamb  TIO3HABATENIBHEIE ~ HHTCPECHL, WHTENIeKTyalpHple | TBOPYECKHC

CIIOCOOHOCTH ydalmuxcs B Ipolecce H3ydeHHs HMH XMMHYECKOM HayKu H €€ BKiaga B

COBPEMEHHBIH HayJHO-TEXHUYCCKHH NPOrpece;

v opmuposamy  BLKHEUIIHE —JOrAECCKHX omepanuid MEIIIEHWS (8HANW3, CHHTE3,

06006menne, KOHKpeTH3alud, CPaBHEHHUE H p.) B IPOIECCE IO3HAHMA CHCTEMBI BAKHEHUIITHX

[IOHSTHIA, 3aKOHOB H TCOPHHU 0 COCTaBE, CTPOCHHH 1 CBOHCTBAX XUMHUUYECKHX BEIMECTB;

v o0snadesamno KITH04Y€BBIMHA KOMIIETEHITUAMHA (yueOHO-IIO3HABATEIbHBIMH,

HHGOpMALAOHHEIMH, [IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH).

v MeToabl 00ydeHns:

v/ Tlo HCTOYHHUKY 3HAHHM: CIIOBECHBIE, HAITBIAHBIC, IpaKTHYECKHE,

v' Tlo ypoBHIO TIO3HABATENBHON AKTHBHOCTH: npoGIeMHBIA, YaCTHYHO-TIOACKOBEIN, 00BACHUTEIBHO-
WLTIOCTPATHBHBIH

v/ Tlo NpUHOUDY PpacwICHCHWs HIH COCAHHCHHA sHAaHUH: AHATATHYECKHY, CHHTETHYECKHH,
CpaBHUTENLHBIHA, 0GOOIIAIOIHH, KJIaCCH(HUKATHOHHBIH.

v TexmoaornH 00y aeHHs: HAMBATYATLHO-OPHEHTHPOBAHHAs, pasHOYPOBHEBAM, HKT.

O0man XapaKTepHCTHKA y4eOHOro npejimera.

Paouast nporpaMMa IO XAMAHA COCTaBie¢Ha Ha OCHOBE demeparbHOTO0 KOMIIOHCHTA
rOCY/IapCTBEHHOTO 00Pa30BATENFHOTO CTAHAAPTa CPEIHEr0 obmero o6pazoBaHns Ha 6a30BOM YPOBHE,
yreepkaerHoro 5 mapra 2004 rosia, Ha OCHOBE MPAMEPHOH [TPOrPaMMBI 110 XAMUH I cpenHel KO
¥ HA OCHOBE IIPOrpaMMBl aBTOPCKOTO Kypca XHMUHI UL 8-11 xmaccor O.C. I'abpuernsiHa.

OCHOBHEIMA TIpOGIEMaMy XAMUH SBISIOTCA H3YUCHHE COCTABA M CTPOCHIT BEINECTB, 3aBHCHMOCTH
HX CBOMCTB OT CTPOEHHS, KOHCTPYHPOBAHHE BEMIECTB C 3a/aHHBIMH CBOMCTBaMH, HCCIIEJIOBAHHE
3aKOHOMEPHOCTEH XAMIYECKHK PeBpAllieHii i MyTeH yIpaBIeHU HMH B LCLIX MOJIy9CHHS BEIECTB,
MAaTepuanos, SHEPTrUH.

TTostomy B paboueii mporpaMMme 110 XHMUH HAIIM OTPXCHAE OCHOBHBIC cozlepIKaTeNIbHEIC JIHHUH !

« «Bewecmeoy» — 3HAHHAS O COCTaBe W CTPOSHMH BEIIECTB, HX BAKHEHIMIMX (QU3HICCKAX U XUMHISCKHX
CBOMCTBaX, OHOJIOTHIECKOM JACHCTBHH;

o «Xumuueckan peakyua» — 3HaHUA 00 YCIOBHAX, B KOTOPBIX IPOSBIIIOTCA XMMHYECKUE CBOMCTBA
BEIECTB, CI0Cc06aX yIpaBIeHusd XUMMAIECKUMH IIPOLCCCaMu;

o «[Tpumerenue ewjecmey — 3HAHUL ¥ OTBIT TPaKTHYECKOR IEATENBHOCTA ¢ BEIECCTBAMH, KOTOPHIC
HAaW6OJIee JACTO YIOTPEOIISIOTCS B IIOBCEIHEBHON JKH3HH, IAPOKO HCTIOIB3YIOTCH B IIPOMBIIIIICHHOCTH,
ceJLCKOM XO03sliCcTBe, Ha TPAHCIOPTE,

o «ST301K XUMULY — CACTEMA BOXHEHITUX MOHSITAN XUMAX H TCPMHUHOB, B KOTOPBIX OHA OIIKCEIBAIOTCS,
HOMEHKJIATypa HEOPraHM9ecKHX H OPraHMueCKUX BEIECTB, T. €. HMX HazBaHMs (B TOM 4HCIe H
TPUBHATBLHEIE), XUMHYECKHE (QOPMYIBI H YPaBHCHH, & Taloke TIpaBUJa IepeBoja MHQopMamud C
PO/IHOrO I PyCCKOTO SI3bIKA Ha S3BIK XUMHUH H o6parHoO.

MecTo npeaMera B y4eOHOM ILIAHE.

Jlannas pabogas mporpamMMma paccuuTana Ha 68 "acoB:
- 10 xnacce oTBOETCs 34 waca u3 pacyera: | 4ac B HEJIENNO, B TOM THCIC 3 gaca Ha IPOBEICHHE
KOHTPOJIBHEIX K 2 9aca Ha MPOBCICHHE MPAaKTHICCKUX pabor.



- B 11 xmacce orsoautcd 34 yaca W3 pacyera: | 4ac B He[emo, B TOM YHCIE 2 9aca Ha MpOBeJIeHHUe
KOHTPOJBHBIX M 2 Yaca Ha IPOBEACHME OMCHOTHBIX TPAKTHYCCKHX paboT.

®opMbl KOHTPOJS: YCTHBIC ONPOCHL IIPOBEPOYHBIE PAUOTHI, TECTOBBIM KOHIPOJIb, NPAKIMYECKAC U
KOHTPOJIBHEIE paOOTEL

Onucanne MecTa y4e0HOro npeaMeTa B y4eOHOM IVIaHe.

B Y‘[&ﬁHOM ITaHe IMKOJBI 1A H3Y4YEHHE XHMHU OTBEICHO

KJ1acc Yacos B HEJIEIIO YacoB B rof
10 1 34
11 1 34
BCEI'O 2 68

YuyeGHHKH, HCI0Jb3yeMbIe B 00pa3oBaTebHOM NpoIecce.

PaGouas mporpamma ofecredena y4eOHO-METOAMYECKHM KOMILIEKTOM, KOTOPBIA DEKOMEHIOBAaH
MunucTepcTBoM 06pasopanus P® u BxomuT B (elepalbHBIl mepedeHs yueOGHukoB Ha 2013-2017
yaebustt ron «Xumus. 10 kmace» u «Xumus. 11 xrace» O.C. T'abpuensn. — 3-e m3m., mepepad.- M.:

TTpoda, 2007.

Kaace | Haspanme ygebHHKA ABTOpBI Tog m3ganua | M3paTenscTRO

8 Xumus. 10 xace I'abpmensn O. C. 2013-2017 M.: Ipoda
(6a30BEILit YPOBEHE)

9 Xumua. 11 xnace ["abpuemnss O.C 2013-2017 M.: ITpoda
(6a30BEIH YPOBEHb)

Pe3syabTaThl 0CBOCHHS] NPOTPaMMEbI

JlesTeNBHOCTD yuuTeNsi B 00yYeHUH XMMHUHA B CpeHei (IoHoi) mkone fAomkHa ObITh HalpaBiIcHa Ha
IOCTIPKEHEE 00YUAIOIAMUCS CIIeYIOMUX AUHHOCHIHbIX Pe3)Ybmamos:
> B [EHHOCTHO-OPHEHTAIMOHHOM cdepe — UYBCTBO TOPHAOCTH 338 POCCHHCKYID XUMHYECKYIO
HayKy, TYMaHH3M, OTHOIIEHHE K TPYAY, HEIeYCTPEMIIEHHOCTE,

» B TpyAoBOi cdepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY JalbHCHINCH o0pa3oBaTeIbHOH H

npodecCHOHANBHO TPaeKTOPHH;

> B I03HABATENBHOM (KOTHHTHBHOH, HHTE/UIEKTyalbHOU) chepe — yMEHHE yNpPaBIATH CBOEH

TI03HABATEIILHON JEATEIBHOCTHIO.

>
Memanpeomemuvimu pe3yibmamamy OCBOSHHS BBITYCKHUKAMH CTaplledl INKOJbI MPOTpaMMBbl TIO
XHMUH SBJISIFOTCS:

» WCIIONB30BAHWE YMEHHH ¥ HAaBBIKOB pA3IAYHBIX BHIOB I103HABATEIbHOW JESTEIHHOCTH,
NpHMEHEHUH  OCHOBHBIX  METOJOB  IIO3HAHHA (cucTeMHO-UH(OPMAIIMOHHBI  aHAIM3,
MOIeJMPOBaHKe) JIs U3y IeHHS PAa3IMIHEIX CTOPOH OKpYKaloleH AeHCTBATETbHOCTH,
KCTIONE30BaHAE OCHOBHBIX HHTEIUICKTYaTbHBIX OTICPAIHid:

GOpMyIUpOBaHMe THWIOTE3, aHANM3 M CHHTE3, CpaBHeHHe, O0OOIICHHE, CHCTEMATH3alHd,
BEIABIICHHE IPAYUHHO-CIICCTBEHHBIX CBS3eH, IOKCK aHaJIOTOB;

VYV
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» yMeHUe TeHEepUpOBaTh UIEH U ONpeJIeNSTh CPeICTBA, HeoOXOUMEIE [ UX peald3alliuy;

» yMeHHe ONpeAeNATh IEIH W 3a[avd JeATEeIFHOCTH, BEIOMpaTh CpPEJCTBA peald3allHd IeIH H
TIPUMEHSTH UX Ha IPAKTHKE,

» HCIONB30BAHWE DA3NMUYHEIX HMCTOYHMKOB JUI IONydYeHHWsS XUMHUeCKOM WH(OpMaruy,
MIOHAMAHKUE 3aBHCHMOCTH COICpXKaHHA M (OPMBI IpeACTaBicHHS WHOOpPMAIME OT e
KOMMYHHUKAIIHMH U ajipecara.

B obnactu npedmemmnsix pezynbmamor W3ydeHUE XUMHH NPEJOCTABISNET YUYEHHKY BO3IMOXKHOCTH Ha
CTyIeHH cpeHero (moaHoro) obmero o0pa3oBaius HAyIHThCH:

Ha 0a3060M ypogHe

1) & nosnasamenvHol cpepe —

e a) IaBaTh ONPENC/ICHHA H3y9CHHEIM IOHATHIM;

6) ONMUCHIBATH JIEMOHCTPAMOHHBIE W CAMOCTOATENBHO [IPOBENEHHBIE 3KCIEPHMEHTEI, HCIIONE3Ys
JUIS 9TOT0 €CTeCTBEHHBIN (PYCCKUM, pOTHOM) S3BIK | A3BIK XUMUH;

® B) ONMCHIBATH H Pa3/IiYaTh W3y9YEHHEIC KIIACCHl HEOPIraHMYECKUX M OPraHMYeCKUX COEIMHEHHM,

XUMHYECKUE peaKiiyy;

I) KIaccH()UIAPOBATh H3yIeHHBIC 00BEKTHI M ABICHA,

1) HAOMOMATH JEMOHCTPUPYEMble W CAMOCTOSITENBHO MPOBOAMMBIE OIBITHI, XHMHYECKHE
peaKuH, IPOTEKAIOMHE B IPHPOJE U B OBITY;

® ¢€) JieJarb BBEBOJABI M YMO3aKIOYCHHUA M3 HaOMONCHWM, M3y4YCHHBIX XHMHYCCKHX
3aKOHOMEPHOCTeH, NPOTHO3UPOBATH CBOMCTBA HEHM3YUEHHBIX BEINECTB II0 AHAIOTHH CO
CBOWCTBAMH H3Y4EHHBIX;

® K) CTPYKTYPHpOBATh H3YYEHHBIA MaTEpPHAAI;

e 3) HHTEPIPETHPOBATH XAMHIECKYIO HH(GOPMALHKIO, IIOIYUYCHHYIO U3 IPYTHX HCTOUHHKOB;

® ) ONKCHBATH CTPOCHHE aTOMOB 31eMEHTOB [—IV mepmosa ¢ MCHONB30BAHHWEM OSNEKTPOHHBIX
KOH(uUrypanuii aToMOB;

® K) MOICIHMpPOBATh CTPOCHHE IIPOCTCHINMX MOJICKYJl HEOPraHHYECKHX M OpPraHudYecKHX BEIIEeCTB,
KPHCTAJLIOB;

2) 6 YyeHHOCMHO-OpUEeHMAYUOHHOU chepe —
e aHaTM3HPOBAaTh ¥ OIEHWBATH IOCICACTBHA UL OKpYMkaromeH cpeabl OBITOBOH |
IIPOM3BO/ICTBEHHOM JIEATETFHOCTH YEIOBEKa, CBSI3aHHOH ¢ 1IepepabOTKOM BELIECTE;
3) e mpyooeoii cghepe —
® IIPOBOJUTH XMMHYECKHH IKCIEPUMEHT,
4) 8 cgpepe puzuueckoil KynLmypur —
e OKaspIBaTh IIEPBYIO IIOMOINE IIPH OTPABJICHHSX, OXOraX W JPYrUX TPaBMaX, CBI3AHHBIX C
BellleCTBaMH H JIabopaTopHBIM 000PyIOBAHHEM.

B pesynerare m3ydeHus 0a30BOro Kypca XHMHM BBIITYCKHAK OCBOHT COACPIKaHHE, KOTOPOE
cmoco6eTByeT (OPMHPOBAHHIO IO3HABATENHLHOM, HPABCTBEHHOM M OCTETHYECKOH KyNBTypel. OH
OBJIalceT CHCTEMOM XMMHYECKUX 3HAHHM — MOHATHAME, 3aKOHAMH, TEODHAMH H S3BIKOM HayKH Kak
KOMIIOHEHTAME €CTECTBEHHOHAYYHOH KapTHHBI MHpa. JTO TO3BOJMT €My BhIpaboTaTh NMOHAMAHHE
obmmecTBeHHOM NOTPeOHOCTH DPa3BUTHA XUMHM KaK HayKW, OTHOIIEHHE K XUMHHM Kak BO3MOXKHOH
obGnacTu Oyaymeit NpakTHYECKOH JeATEILHOCTH.

VcBoeHHE coepikanus 6a30BOro Kypca XHMHH 00€CIEYHT BEIIYCKHHKY BO3MOXHOCTEL OBJIANETH
06061MeHHEIMY crI0cO0aMHu IeHCTBHIM ¢ yueOHBIM MaTepyalioM, KOTOPBIE ITO3BOJIMIOT YCIEIIHO PEIIaTh
yue6HO-TT03HABATEIBHEIE W YIeOHO-IPAKTHIECKHE 3a]1aul, MAKCHMATbHO TPHOIHKEHHbIE K PeallbHbIM
KU3HEHHBIM cHTyamuaM. ChopmMupoBaHHOCTE 00OOLIEHHBIX CHOCODOB NEHCTBHHM, Hapaay C
OBIIAJIEHHEM OIIOPHOM CHCTEMOM 3HAHWH W YMEHHH, HO3BOJIHT yJarqaMCs OBITh KOMIIETEHTHBIMA B TOH
WA WHOH cdiepe ‘KyNBTYphl, KaKIas M3 KOTOPHIX MpPEANoNaraer oco0ble CHOCOOBI ICHCTBHK
OTHOCHTEJIBHO CHEH(UIECKOTO COAEPKAHNS.

B nmpomecce H3ydeHHs] XAMAK y y4eHHKa OyayT c(popMHpPOBAHEI O3HABATE/IEHEIC IIEHHOCTHRIC
OPHEHTAIIA: [IEHHOCTHA HAYYHOTO 3HAHHMS, €r0 NPAKTHYCCKOH SHATHMOCTH H JOCTOBEPHOCTH; IICHHOCTH
XAMHYECKUX METOIOB HCCIIeI0BaHHS KUROH U HEXXHBOM ITPAPOIBL.

4



B pesynsrate pa3BUTHS TO3HABATENHHBIX IEHHOCTHBIX OPUEHTAIM IIpH M3y4eHHH 6a30BOIO
Kypca XMMHH Yy BBITYCKHHKa OyayT chOpMHPOBaHBL YBaKHTEIbHOC OTHOINCHHE K CO3HAATENIBHOH,
TBOPYECKOH JIEATENBHOCTH; IOHAMAHNE HEOOXOMMMOCTH 3/10POBOrO 06pa3a KUA3HH, HOTPCGHOCTB B
0e3yCIOBHOM BHITIONTHEHWH NpaBHil 0e30acHOr0 HCIOIb30BAHMS BEIIECTB B IOBCETHEBHOW JXU3HH,
He00X0IMMOCTh COXPaHATh B 3aIUIIATE IPHPOTY.

@OpPMHPOBaHAE PETYNISATUBHLIX YHUBEPCAILHBIX y4eOHBIX NCHCTBMN IpH HM3ydeHMH 0a30BOIO
Kypca MO3BOJIUT YUSHUKY HAyUHTHCA: ILIAHUPOBATE CBOM JEHCTBHSA C YUETOM ITOCTABIECHHOW 3a/1aud U
YCIOBHAMH €€ pEalH3alld; OICHHBATH IIPABHIBHOCTH BBINOJHEHHs JAEHCTBHA H OCYHIECTBIATE
KOHTPOIb pE3YILTATOB YCBOGHHS y4eOHOIO Marepyaia; BHOCHTH HEOOXOIMMBIE KOPPECKTHMBEI B
YVUeOHYIO JeATeNFHOCTE HA OCHOBE aHANW3a W OLEHKM JOIYIIEHHEIX OMHOO0K; CaAMOCTOSITENIBHO
OIIpeeNaTh OPHEHTHPLI YIeOHBIX qeHcTBHH MPH H3Y9eHHH HOBOI'O MaTepHaa.

KoMMyHHKaTHBHbIE IEHHOCTHBIE OPUEHTALME, OCHOBY KOTOPBIX COCTABIIAIOT IPOLIECC OOIIEHHS
W I'paMOTHAas pedb, OyIyT CrIOCOOCTBOBATH PA3BHTHIO IOTPEOHOCTH BECTH [IHAJIOTr, BBICHYIIMBATEH
MHEHHE OIMIOHEHTa, YIaCTBOBATE B AHCKYCCHH, OTKPHITO BHIPAKATH H apryMEHTHPOBAHHO OTCTaWBATH
CBOIO TOYKY 3PEHHA, IPABUIBHO MCIOIB30BATh XHMUYECKYIO TEPMHUHOIOTHIO H CHMBOJIHKY.

B pesyiasTare m3yueHHsi 6230BOr0 Kypca XHMHH BBINYCKHHMK CPEIHEH MIKO/ILI IOJIy4HT
BO3MOKHOCTh HAYYHThCH:

COBEPINEHCTBOBATH ¥ Pa3sBHBATH YMEHHE YIIPABIIATE CBOEH IT03HABATE/ILHON ACATEIEHOCTEIO;
IPUMEHSTH OCHOBHEIE WHTEIIEKTYyalbHBIE ONEpAlMM Takue Kak, (opMyIMpOBaHHE THUIMOTES,
AQHATW3 H CHHTE3, CpaBHeHHe, OOOOINEHHWE, CHCTEMAaTH3al(dsd, BHIIB/IICHHE NPUUMHHO-
CIIEACTBEHHBIX CBA3CH M [p. [JIA H3YYCHHS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHi;

® HCIONB30BATH PA3THUHBIE UCTOUHUKH IS TONMyYeHHS XUMIIeCKoH HHpopMauy;

®  CaMOCTOATENHHO IIAHHPOBATH M OPTaHH30BLEIBATE Y4eOHO-TIO3HABATENBHYIO JEATENBHOCTD;

® yCTAHABIMBATE ITOC/TEN0BATENFHOCTE JEMCTBYH TIPH PEINECHAH Y4eOHO0M 3anaqu;

e OCBauMBarTh KJIOYEBHIE KOMIIETEHTHOCTH, KOTOpbIé HMEIOT YHHBEPCAJIBHOE 3HAYEHHE I
pasIMYHBIX BHIOB JEATEIBHOCTH, B MX wmcie: o00oOIeHHBIE cHOCOOBI pelIeHHMs 3aad,
HCCIIeI0BATENHCKHE YMEHNS, KOMMYHUKATHBHEIE YMeHHs, HH)OPMAIMOHHEIE YMEHHUS.

OcHoBHBIE TEXHOJIOTHH, METObI, HOPMBI 00yUeHHS
TexHo/I0THH, XapakTepHCTHKA OCHOBHBIX BH/IOB IeATEILHOCTH
IICIIOJII:-3YCMI:I¢ HA

ypoKe

Vuebuas nexuus JlauHplii  crmoco®  opraHM3aniM  y4eOHOW  JEATCIBHOCTA — IO3BOJSACT
OpraHHU30BaTh aKTHBHOE M3yYeHHWe ydJaluMucs ydeOHOro Marepuama C
TIOMOINBIO YYHTEId, KOTOPEIH OpraHu3yeT aKTHBHYIO [EesITeNbHOCTh depes
SBPHCTHYECKYIO Oecexy, pasbop 3amaHmii mo Teme, paboTy € TEKCTOM

yueOHMKa, TUIIEPTEKCT YIUTENs
Jla6opaTopHELe JlaHHAs TEXHONOTHA IIO3BOJIET OpraHu3oBath S dexTuBHy0 pabory c
OTIBITHI BELIECTBAMH M XHMHYECKAM 000py/I0BaHHEM
IpaxkTuxymel JlanHad TEXHONOTHMS TO3BOJNSET (POPMUPOBATH Y YYAlIMXCAd HABBIKH

IpHMEHEHHA IIONYYCHHBIX TEOPETHUCCKHX 3HaHWHA Ha OpaKkTHKE YeEpe3
PEIICHHE SKCIICPUMCHTAIbHBIX 3anad

PoneBeie Urpsi, JlaHHAS TEXHOJOTHS CHOoCOOCTBYeT (OPMHPOBAHMS HABBIKOB IIPAKTHYCCKOM
TPEHHHTH NesSTeNLHOCTH Ha OCHORE 3HAHHMIA, [I0JTYUEHHBIX B X0/l H3yYeHud Kypca
HuTepakTUBHBIE JlagHAd TEXHOJIOTHS CIOCOOCTBYET PACIIHPEHHIO TEOPETHHECKOro MaTepHana
SKCKYPCHH Kypca XUMHH, CIOCOGCTBYET PACUIMPEHHIO KPYTo30pa yJamuxcs
CeMuHapcKue JlanHAs TEXHOJOTHS CIOCOOGCTBYET MPOBEAEHUIO PabOTHI MO CHCTEMATH3AIMH
3AHATHA 3HAHWH ydamuxcs, (OPMUPOBAHAIO OOIMEHHTENNIEKTYalbHBIX YMEHHH Ha

OCHOBE U3Y4YECHHOI'0 MaTcpHajia
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Vpoxu 0606menns | [laHHas TEXHOJOTHs TO3BOJNSET AKTYaIM3UPOBATH 3HAHMS YHAIMXCH IO
W3y4eHHON TeMe, 3a0CTPATh BHAMAHHE Ha HAHOONEe CIOKHBIX /3HAUMMBIX

BOMPOCAX, OpraHuW30BaTh JH((EpEeHIMpOBaHHYI0 PadOTy Ydampxcs MO
BLINIOJHEHHIO 3a/IaHHH Pa3HOI0 YPOBHA CIIOXKHOCTH

Vpoxu xoutpons 1 | Kontpoms 3a ocoenuem 3YVH ydyammxcs HPOXOAWT MOCIC H3YHCHHA TEMBI
KOPPEKIMH 3HAHHA | 4epe3 HCIIONb30BaHHA KOHTPOIIbHO-H3MEPHTENbHBIX MaTepHaloB EI'D mo
y9aIuxcst 06InecTBO3HAHMIO, YCTHEIA OIPOC, pelleH e IO3HABATEILHBIX 3a/1a9

VueGHBI Tpoliece MpH H3ydeHud Kypca xumuu B 10 - 11 xnacce CTpOMTCs C y4eToM CIEAYIONIAX
METOJIOB 00 y4YeHHS:
uabOpMAaATTHOHHEIH;
HCCIIEI0BATeLCKMI (OpraHu3alis HCCIeI0RATENHCKOrO 1a00paTOPHOro MPaKTHKYMA,
CaMOCTOATEIBHBIX paboT H T.1.);
npoGIeMHETH (MOCTaHOBKA MPOOICMHBIX BOIIPOCOB M CO3/IAHAC Ipo6IEMHBIK CHTYyalHil Ha YPOKE);
ucnons3osanue UKT;
ANTOPHTMU3HPOBAHHOE 00YIeHHE (aJITOPUTMEI IIIAHHPOBAHMS HAYIHOrO HCCISAOBAHAA 1 obpaborkn
pE3yJLTATOB 9KCIIEPUMEHTA, JITOPUTMBI ONMMCAHHS XHAMHYECKOT0 o0beKTa ® T.1.);
~METO/IBI Pa3BHUTHS CIIOCOGHOCTEH K caMO00yUeHHIO B caMo00pa3oBaHMIo.

C nenbio HOCTHXEHHS BEICOKHX Pe3y/IbTaToB 00pa3oBaHUs B IPOLECCE peAIM3alny 10 KypCy
XHAMHH UCIIOJIB30BaHBI:

o ®Mopmel 006pazoBaHAA — YPOK W3YYEHUS W NEPBHYHOIO 3aKPCIUICHAA HOBBIX 3HaHHUH,
ypoK 0606IIeHN s X CHCTEMaTH3alMK 3HAHUH, YPOK KOHTPOIs, OLEHKH 1 KOPPeKIiH 3HAHWH y4YaIlUXCH,
KOMOMHUPOBAHHBIHA YPOK, IKCKYPCHH, Ta00paTopHBIC B MPaKTHICCKHE paboTEL ¥ T.1.

e TexHoJgornn o6pa3oBanns — WHAMBHyanbHas paGoTa, paboTa B MalbX U 60IBIIHX
pyIIax, TPOEKTHas, HCCIENOBATENbCKAd, MOWCKOBas paboTa, pasBUBAiONIEE, ONEPENAOMEe M
JMYHOCTHO-OpHerTHpoBanHoe obydenwe, UKT u 1.1,

e Meroabl MOHHTOPHHIA 3HAHWH W YMEHHH y4amAXCH — TECTHI, KOHTPO/IBHBIC paboTsl,
YCTHBIN OIPOC, TBOPYECKHE pabOTh (pethepaThl, IPOEKTE], IPE3CHTALH).

TLnanupyeMbie pe3yJbTaThl OCBOEHHs yieGHOro npeamera «XHMHsD

B pesynbTaTe H3ydeHHs] XAMHAM HA 6230BOM yPOBHE yIEHHK 10 xjacca HaAY4HTCH:
e Ha3bl16aMb W3YUCHHBIC BEMIECTRA IO «TPABHATIBHON) HITH MEXAYHApOAHOH HOMEHKIATYPE;

° onpedenamy: BAICHTHOCTh H CTEICHL OKHCICHHS XWMHYECKHX 3JIEMCHTOB, THII XHMHYECKOHR
CBI3M B COENMHEHMSX, 3apsill MOHA, XapaKTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWHECKHX
COCTTMHEHMH, OKHCIHTETh ¥ BOCCTAHOBUTEND, IIPUHAICHKHOCTD BEMIECTB K PAasJHIHBLIM KIaccaM
OpraHHYeCKAX COeIHHEHHH;

o Xapaxkmepuz06ams: STEMEHTEI MATBIX TIEPHOTIOB 10 KX IMOJI0XKCHHIO B MEPHOIHYECKOH cHcTeMe
JI./ . Menpeneepa; oOIae XAMUYECKHE CBOMCTBA METAJUIOB, HEMETAIIOB, OCHOBHBIX KJIaccoB
HEOPTaHWYECKUX W OPraHWYECKMX COCIUHCHHH; CTPOCHHE H XMMHICCKHE CBOMCTBA M3YyYEHHBIX
OpraHHYECKHX COeMHEHHUN];

o 00 BACHAMD: 3aBUCAMOCTH CBOMCTB BEHIECTB OT HX COCTaBa M CTPOCHHS; IPHPOIY XUMHAYECKOH
CBA3H (HOHHOH, KOBAJIEHTHOH, METaIMYECKOit), 3aBECAMOCTH CKOPOCTH XMMHYECKOH PEaKInH U
OJTOIKCHHAS XHMMHAIECKOTO PABHOBECHS OT PA3/IMYHEIX (HaKTOPOB;

o GLINONHAND XUMNYECKUTl IKCnepuMenm 10 PAcIo3HABAHWIO BRXHCHITAX HEOPraHWEecKHX H
OPTraHu9CeCKHX BEIIECTB;

° RPOGOOUME CAMOCTOATENBHBIA IIOUCK XUMHUYECKOM HH(OpMaUy ¢ MCIOIB30BAHHEM Pa3iHIHBIX
HCTOYHHKOB (Hay4HO-IIOIYAPHEIX H3JaHuH, KOMIBIOTEPHBIX Gas maHHEX, pecypcoB ViHTEpHETA);
HCTIONE30BaTh KOMIIBIOTEDHBIE TEXHOJNOIWHM JUIA 00paboTKH U Tepefatn XAMHYECKOH
undOopMalliy ¥ ee NIPE/ICTABIIEHUS B Pa3/IMIHBIX dbopmax;
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HOJ'Iy'-IlIT BO3MOKHOCTE HAYYHTCH:

Q0 BACHEHIA XAMUECKHX ABNCHAT, TIMOACKONAMMX B IDUNOJIE. DRITY W HA TINOWIBONCTRE:

OIIpEENIEHHs BO3MOXHOCTH IPOTEKAHMs XMMHYECKUX IIPEBPALICHUU B Pa3/IMUHBIX YCIOBHSX H
OIIEHKH HX IOCJICICTBHIA;

9KOJIOTHIECKH TPAMOTHOTO [TOBE/ICHAA B OKpYIKaromel cpeze;

OICHKH BIIHAHHA XHMHYECKOIO 3arpA3HCHHA OKpYJK&IOIEI;GfI Cpeabl HA OpraHW3M YeJIOBEKa H
JPYTHE XHBEIC OPraHA3MBbI,

GesomacHoro oOpaimeHHs C TOPIOYMMH H TOKCHYHBIMH BeEIIECTBaMH, J1ab0paTOpHBIM
obopyIoBaHHEM;

IIPHTOTOBJICHHA PacTBOPOB 3aIaHHOH KOHICHTpallyy B 6BITY H Ha NPOHU3BO/ICTBE,

KPATAYECKOH OILEHKH IOCTOBEPHOCTH XWMWYECKOM WH(OpMALWH, IOCTYNAMOMEH M3 pasHbIX
HUCTOYHUKOB.

B pesyabTare u3ydenus y4eGHOro mpeamMera « XHMHS» Ha yPOBHE cpeiHero obmero o0pasoBanus

BhINycKHHK 11 Kiacca HayunTes:

pacKkpsIBaTh HA IPEMEpax poJib XUMUH B (JOPMUPOBAHUH COBPEMEHHOM HAYYHOM KapTHHBI MUpPa
¥ B IPAKTHYECKOM JCATENLHOCTH HeOBEKa;

JIEMOHCTPHPOBATH Ha IIpAMepax B3aHMOCBSI3b MEXIY XUMHUEH M IPYTHMH €CTECTBEHHBIMU
HayKaMH;

pACKpLIBATh Ha pUMepax IOJT0XKEeHUs TeOPHH XMMHYecKkoro crpoerus A.M. ByTieposa;
noHUMaTh (Qu3myeckuii cMbick [lepuomwaeckoro sakora JI.M. MenneneeBa u Ha €ro OCHOBE
OOBACHATH 3a8BHCHMOCTE CBOMCTB XMMWYECKHX SIEMEHTOB M 0Opa3’0BaHHBIX MMM BEINECTB OT
3NEKTPOHHOTO CIPOEHHA ATOMOB;

OOBACHATH IPHIMHEl MHOro0OpasHs BeIIeCTB Ha OCHOBE OOIIMX MpEJICTABICHUH 06 MX cocTaBe
M CTPOCHHH;

IPUMEHATH TPaBHIa CHCTEMAaTHYeCKOM MEXIyHapOJHOX HOMEHKJIATyphl KaK CpejicTsa
pazmueHus 1 uacHTAGUKAIUK BEMECTB 0 X COCTaBy H CTPOCHHIO;

COCTAaBIATH MOJIEKYJSAPHEIE M CTPYKTYpHEIE (OPMYJIEI OpraHHYECKHX BEIIECTB Kak HOCHTENeH
wHGOpMAIIAA O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX M IPHHAICIKHOCTH K ONPENCICHHOMY
KIIACCY COEMMHEHUH;

XapaKTepH30BaTh OPraHMICCKHE BEIIECTBa MO COCTABY, CTPOCHHIO M CBOHCTBAM, yCTaHABIHMBATH
MIPUYUHHO-CIIE/ICTBEHHbIE CBSI3H MEXK/TY JaHHBIMH XapakTepUCTUKAME BELIECTBA,

IIPHBOJIMTE IPAMEPH XAMUYECKHMX PeaKIMii, PACKPHIBAIONINX XapaKTepHbIe CBOKHCTBA THIIMIHBIX
TpeiCTaBATE el KIACCOR OPraHUYECKHX BEIECTB C TeNbi0 WX HIECHTHQHKAIUA i OOBSCHEHHUS
00J1acTH TIPUMEHEHH,

NPOrHO3HPOBATh BO3MOXKHOCTH NMPOTEKaHHsl XMMUYCCKUX PCaKiuii Ha OCHOBE 3HAHHH O THIAX

KAMHYECKOH CBA3M B MONEKYJIaX PEareHTOB H HX PEaKI[HOHHON CIOCOOHOCTH;
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e HCIOONB30BaTh 3HAHHA O COCTABE, CTPOEHWH M XHMMHWYECKHX CBOMCTBAX BEIIECTB JUIA
6e301acHOTO IPAMEHEHH s B IPAKTHYECKO! JNeATENEHOCTH,

® [PHBOIWMTL IIPHMEPhl NPAKTHYECKOTO MCHONb30BAHKsA MPOAYKTOB IepepaboTkH aedbTu #
[IpHPOOHOIO rasa, BBEICOKOMOJIEKY IISIPHBIX GOC,E[HHGHHﬁ (HOJ’[HBTI/IJ‘IBH&, CHHTETHYCCKOI'O
Kay4yKa, alleTaTHOTO BOJOKHA);

® IIPOBOIHTE ONBITH II0 PACIIO3HABAHMIO OPraHMIECKUX BEIECTB: INIAIEPHHA, YKCYCHOH KHCJIOTEL,
Helpe[elbHBIX JKMPOB, TJIOKO3BL, Kpaxmala, OeIKoB — B COCTaBe MHINEBBEIX MPOAYKTOB H
KOCMETHUECKUX CPEICTB;

e RBIAjeTh NpaBWiaMM W [pueMaMu Ge3omacHOW pabOTEI C XHMHYCCKMMH BEIICCTBAMH H
nabopaTopHEIM 000pYIOBAHHEM;

® YCTAHABIMBATH 3ABHCHMOCTh CKOPOCTH XHMHWYCCKOM pEaKiHH W CMCHICHHS XMMHYCCKOTO
DABHOBECHS OT pasIMdHBIX (AaKTOPOB C TENBI0 ONpEJIENeHHs ONTHMANBHEIX YCIOBUH
MIPOTEKAHKST XHMHAYECKUX IIPOIIECCOB;

e [IPWBOIUTH IPAMEPHI THAPOIIH3a CONEH B II0BCEIHEBHON XKI3HH JENIOBEKa;

e [pPUBOAMTE  TPUMEPEl  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX — peakimid B HPHPOTE,
NPOM3BONCTBEHHBIX MIPONECCAX H KU3HEACATEIbHOCTH OPraHH3MOB;

o IPHBOJUTH TIPHMEPsl XUMHYECKUX DEeaKilii, PACKphBAIOIAX OOLIHE XHMHYECKHME CBOHCTBA
IPOCTHIX BEIIECTB — METAIOB M HEMETAILIOB,

e TIPOBOJHMTH pacdeThl HA HAXOXIEHWE MONEKYISPHOM (GOpMYIHI yrieBoJ0pOAa MO IPOIYKIaM
CropaHusi i 10 €ro OTHOCHTENBHON IIOTHOCTH A MacCOBBIM JOJIAM 3JIEMEHTOB, BXOIAIINX B €TI0
COCTaB,;

e pRiajeTh nNpaswiamMd 0e3omacHoro oOpameHHus ¢ C[AKAMH, TOPIOYMMH H TOKCHYHBIMH
BEINECTBAMH, CPeJCTBAMHU OBITOBOM XHMHH;

e OCYIIECTBISTH TOHCK XHMHYCCKOH HMH(OpMANMA [0 Ha3BAHHAM, AAeHTU(UKATOPAM,
CTPYKTYPHBEIM GOPMYJIAM BEIIECTB;

o KPHTHYECKH OLEHHBATh W MHTEPIPETHPOBATh XWMHUYECKYIO HH(OPMAIIHIO, COACPXKAMyIOcs B
COOBIEHMsIK CPENICTB MAcCOBOM WH(popMarmy, pecypcax MHTIepHETa, HAYTHO-TIOMYJSPHBIX
CTATBSIX ¢ TOYKH 3PEHIS CCTECTBEHHO-HAYIHON KOPPEKTHOCTH B IESX BEIBICHHS OIMHGOTHEIX
cyxmennii # GpopMHpPOBaHHs COOCTBEHHOM IO3UIINH;

e IPEACTABNATH IYTH DEINCHHs TNOGATbHEIX IPOOIEM, CTOSIHMX IEPef HeNOBEHIECTBOM:

SKOJOTHYECKUX, SHEPICTHYECKHUX, ChIPLEBBIX, H poJib XMMHH B PCIICHHH 3THX npoﬁneM.

BLIIyCKHHK MOJYYHT BO3MOKHOCTH HAYYHThCH:



HILTIOCTPHPOBATE Ha MPUMEpax CTAHOBJIEHME M HBOJIOIMIO OPraHHUecKOH XMMHH KaK HAyKu Ha
Pa3UYHBIX HCTOPUYECKUX FTaAlaX €€ PA3BUTHS;

HCTOIb30BAaTh METOABl HAYYHOTO TIO3HAHWS 0pH BBIIONHCHHH TPOCKTOB H  y4eOHO-
HCCIIEOBATENECKAX 3a1au [0 HM3YYEHHIO CBONCTE, CIOCOOOB IMOMy4EeHHS M pPacHO3HABAHUS
OpraHHYECKHX BEIIECTB;

OOBIACHATE MPUPOLY W CIOCOOBI 00pAa30BaHMS XUMHUYECKOH CBS3M: KOBAlEHTHOH (IOJSPHOM,
HEMOIAPHOM), MOHHOM, METAITAYCCKON, BOJOPOMHOM — ¢ IENBIO OIPENENCHHA XHMHYICCKOH
aKTHBHOCTH BEIIECTR;

YCTaHABIIMBATH TCHETHYCCKYIO CBA3b MEKIY KilaccaMH OpraHH4YecKHX BEIIECTB A
0GOCHOBAHHA TMPHUHIMIHMATEHOM BO3MOXXHOCTH MONYdeHHWS OpraHWYecKHX COeIWHEHHH
3aJIaHHOTO COCTaBa U CTPOCHHS;

YCTaHABJIMBATE B3aUMOCBS3M MEXJTY (hakTaMH U TEOPHEH, NPHYMHOM U CIIEJICTBUEM IIPH aHATIH3E
NpoONEeMHBIX CHUTyanumid w OOOCHOBAHHMM NPHHAMACGMBIX DEIICHHH Ha OCHOBE XHMHYECKHX

3HAHMH,



Copaepcanne Tem yuebHoro mpeamera. 10 kiace
Tema 1

Beenenne
Teopusi cTpoeHHsl 0PraHA4eCKHX coeJnHennH (3 v)
Ilpeamer oprarmrgeckoit xumun. CpaBHEHHE OPraHUYECKUX COEIHHEHIN C HEOPTaHWIECKUMH.
[prpomHbIe, HCKYCCTBEHHBIE H CHHTETHYECKHE OPraHuYeCKUE COCIHHCHHUA.

BaneHTHOCTE. XMMHYECKOE CTPOSHHE KaK IMOPAIOK COCIHHEHMS aTOMOB B MOJISKYJI€ COITIaCHO HX
BaTeHTHOCTH. OCHOBHBIE MONOKEHHUS TEOPUH XHMHYECKOTO CTPOCHHUS OPTAHMIECKHX COEIMHEHUN.
[IoHATHE 0 TOMOJIOTHH M TOMOJIOTax, H30MEPHH 1 H3oMepaX. XuMHYECKUe (pOpMyIEl X MOJEIH
MOJICKYJI B OPTaHW9IECKON XHMHH.

JlemoneTpanmai. MoJiei MOIEKYJ TOMOJIOTOB ¥ H30MEPOB OPTaHWYECKUX COCAUHCHHH.

Tema 2

YrieBoaopoibl H MX NPHPOIHbIE HCTOYHHKH (8 1)

TTpupoausLi ra3. Ankassl. [IpEpoHb ra3 kak Tommso. [IpermyinecTsa IpUPOAHOTO rasa nepes
OpyrAMH BEaaMi TommBa. CocTas IpHPOIHOrO rasa.

A 71 K a H BI: TOMOJIOTHIECKHH PAll, H30MEPHA H HOMEHKJIATypa alkaHoB. XMMHYECKHE CBOHCTBA
aATKanoB (Ha MpuMepe MeTaHa ¥ 3TaHa): TOPEHKE, 3aMEIICHNE, PA3JIOKEHUE | JCTHAPHPOBAHKE.
[IpuMerHeHre aIKAHOB Ha OCHOBE CBOMCTB.

A 1T K e H bI. DTHIIEH, ero moydeHu e (IeTHAPHPOBAHKEM 3TaHa H JIeTHIpaTaluel 3TaHoa).
XUMHAUECKAe CBOWCTBA THIICHA: TOPEHHE, KaueCTBEeHHBIE peakiyuy (obecBednBanne GPOMHOH BOIBL H
pacTBOpa MepMAHraHATA KATUs), THAPATAIHMS, TTomuMepu3aius. [Io/MaTiHiIeH, ero CROACTBa U
npuMerenue. [[puMenenne 3THICHa Ha OCHOBE CBOKCTB.

AnkagueHB B Kayuy kK u [loasrue 06 aikanueHax Kax yrieBoIOpoAax ¢ AByMs IBOHHEIMH
cBa3sSMH. XUMHUeCcKHUe cBojicTra OyTamuena-1,3 u u3omnpeHa: obeciBeduBanie OPOMHOR BOJBI H
HoNTAMepH3aliys B Kaydykd. Pesuna.

A JI K ¥ H bL. AICTHJICH, €T0 IONyYeHHEe THPOJIH30M MeTaHa ¥ KapOHIHBIM criocoboM. XHMHAYeCKHe
CBOJCTRA aneTuieHa: roperne, obeciBeunBanye OPOMHOM BOIbI, IPHCOCIMHEHUE XI0POBOJIOPOJIA K
ruzparanus. [[puMeHeHne aleTHIeHA HA OCHOBE CBOMCTB. Peakius NONMMEepH3aliyi BAHAIIXIIOPALIA.
[TonuBUHUIXTOPUI ¥ €0 IIPHMCHCHHE.

B e 1 3 0 1. [Torydenne GeH30/1a W3 TeKcaHa ¥ alleTHeHa. XuMuYeckue cBoicTsa Oen3ona: ropenye,
rajJoreEEpoBanue, HuTposanue. [IpumeneHye 6eH301a HA OCHOBE CBOMCTB.

He & T b. Cocras 1 nepepaborka Hedtu. Hedrempoaykrel. bensun 1 NOHSTHE 00 OKTAHOBOM YHCIIE.

Jlemoncrpanun. ['OpeHue MeTaHa, STHIIEHA, aleTiicHa. OTHOIIECHNE METaHa, STHIICHA, aleTAICHA 1
GeH30/Ia K pacTBOpY TepMaHraHaTa Kanws i 6GpoMHuo# Bozie. [loydeHue STHIeHA peakuueH
JIeTHIPATAIIAH STAHOJA H JENOIMMEPH3alMHy OTA3THICHA, alleTHIeHa KapOHITHRM crocofoM.
PasioeHue KaydyKka [Py HarpeBaHHH, HCTIBITAHAE IPOAYKTOB PasjloKCHAA HA HENPECTPHOCTE.
Konekius 06pasnoB HedTu ¥ HEPTEIPOYKTOB.

JlaGopaTopusle onbIThL. 1. OnpeziesieHre 3JTEMEHTHOTO COCTaBa OPraHAICCKUX COCOMHCHAH. 2.
U3roTOBNEHHE MO MOJIEKYJl YTIeBoA0poxoB. 3. OOHapy)KeHue HeMpeAeIbHEIX COCTUHCHHHN B
wunkux sedrenpoxykrax. 4. Ilomyyenne u cBoiicTsa aneruiena. 5. O3HaKoMIeHHE C KOJUIEKITHEH
«HedTs ¥ IPOJYKTHI ee 1epepaboTKmy.

Konrpoannas pabora Ne 1 mo Teme: «YTIIEBOZOPOZB! ¥ HX IPUPOJIHBIE HCTOUHHKID)

Ipoexrsl: 3aragounsii yraepoa. Hedrs # mehTepomyKTsL.

Mcnonbzopanue MK T: TTpesentanus «[Ipuposkedi rasy IIpesenTanus «YIieBoA0pO/b! B KH3HU
yenoBeka» [lpesentamnus «Hedrby»

Tema 3

Kuciopoacoaepxamue OpraHugeckne COeJHHEHAA H HX NPHPOXHEBIC HCTOTHUKH (10u)
EAMHCTBO XMMHYECKOH OPraHU3aIAy JKABBIX OPTaHH3MOB. XMMAYECCKHH COCTaB JKUBBIX OPraHH3MOB.

C n ¥ p T bl Iomyuenne sranona GpoXkeHHEM ITIFOKO3IEL U THAPATAIHEH ITHIICHA. I'appokcuabHas
rpymna kax ¢pysxumnonatsHas. IIpencrasienue o BOZIOPOAHOI CBs3H. XMMUYECKHE CBOMCTBA STAHONA:
ropeHue, B3auMOJIEHCTBHE ¢ HaTpueM, 00pa3oBaHue MPOCTHIX U CIIOKHBIX 5(HpOB, OKUCIIEHHAE B
ansneruz. [IpuMenenue 3TaHONA HA OCHOBE CBOHCTB. AJIKOTOJIM3M, €0 MOCTICACTBHA H
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TpeayTpeKIeHHe.

ITonsaTHE O mpeAEIBHBIX MHOTOATOMHBIX CIIMpTaX. | JMIIepHH Kak ITpe/ICTaBATENlL MHOTOATOMHBIX
crnuproB. KauecTBeHHas peakiius Ha MHOI0aTOMHBIC CEpTHI [IpuMeHeHNIe TALEPHHE.

KaMenrs# yrons @ exonr KokcoxuMmaeckoe IPou3BOJICTRO B ero npoaykuus. llonyaenue
(erONA KOKCOBaHMEM KaMEHHOTO YIJii. B3auMHOE BIHSHHE aTOMOB B MOJIEKyie (eHOa:
B3aMMO/IEHCTBHE C THAPOKCHIOM HATPHAS M a30THOR KHCHOTOH. [Tomikoraencanus (perona ¢
popmansaeraioM B peroropopMatsaeruaHyto cmMomy. IlpuMmenerne genona Ha OCHOBE CBOHCTB.

A nbaeru sl [TorydeHne anbIerua0B OKACICHAEM COOTBETCTBYIOIIHMX CHHPTOB. XHMHYCCKHE
CBOMCTBa aIbICTHUIOB: OKUCICHUE B COOTBETCTBYIONIYIO KHCIIOTY ¥ BOCCTAHOBJIEHHE B
COOTBETCTBYIOIME crupT. [IpumMeHenue GopMankIeriia U aneraiblerujia Ha OCHOBE CBOMCTR.

KapbouoBE e KHc o TE. [lomydenne kapOOHOBEIX KHCIIOT OKHCICHUEM AIbECTHIOB.
X¥MAYecKue CBOWCTBA YKCYCHOW KUCIOTEL: 00NIHME CBOHCTBA ¢ HEOPraHWIECKUMHU KHCIOTaMH H
peakius arepudukanuu. [IppmeHenue yKCycHOM KACIOTHI Ha OCHOBE CBOMCTB. BEICIINE XUPHEIE
KHCIIOTEI Ha IPUMEpe NaTbMHTHHOBON H CTEapHHOBOM.

CnoxHble 3O HupH A X H P bl [lonydenne cloXHbIX 3GDHUPOB peaKueh 3TepuduKanum.
Cnoxuble 3(upsI B IpUpoie, UX 3HaYeHue. [I[pHMeHeHre CI0XHBIX 3(UPOB HA OCHOBE CBOKCTB.

Xupr! xax caoxuEIe 3¢upE. XMMHYECKHe CBOMCTBA KHPOB: THAPOIH3 (OMBLICHHE) H THIPUPOBAHHUE
KuIKuX KupoB. [IpuMeHeHure KAPOB Ha OCHOBE CBOHCTB.

Y raeso bl YTieBosl, UX KiacCu(HKaIus: MOHOCaXapH bl (IT0K03a), AMcaxapu/ibl (caxaposa) u
HoJHcaxapuasl (KpaxMal | NeJUII0No3a). 3HaUeHHE YTIEBOIOB B XKHBOH ITPUPOJIE U B )KU3HHU YEIOBEKA.

I'moko3a - BEmEecTBO ¢ ABOMCTBEHHOM (YHKIHEH - aThJeTHIOCIHPT. XAMHAYECKAE CBOICTBA
[TIIOKO3bI: OKUCIIEHHE B IIIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COPOHUT, OpOKEHHE (MOJIOYHOKHCIIOE
u criupTopoe). [IpuMenenne IFOKO3EI HA OCHOBE CBOMCTB.

Jucaxapums! u nonmucaxapuasl. [londrre o0 peakugx MOIMHKOH/ICHCAAH H THAPOJIA3a Ha IIPAMEpE

B3aMMONpPEBPAIEHHUM: TII0OKO03a < MOJHCaXapul.

Hdemoncrpamuu. OxucieHre cnupTa B anbaerayl. KagecTsernas peakiigd Ha MEHOTOATOMHBIE CITHPTEL
Konnexmust «KaMeHHEI yrojib ¥ MPOAYKTHI ero nepepaboTkuny. PacTBopuMocTs heHona B BOJIE IpH
0BBIuHOM TeMIepaType U Ipu HarpeBanuu. KauecTreHHEIe peaknun Ha (penon. Peaknusd «cepeGpsHoro
3epKayia» abAeTHA0B U ITIOK035L OKHCIEHHE allbAETHIOB U TIFOKO3EI B KHCIOTEHI ¢ IIOMOIIBIO
ruapokcuaa Memu (I1). TTonydenne yKCyCHO-3THIIOBOTO H YKCYCHO-H30aMHIOBOT0 3(HpoB. Komnexuus
>pupHEX Macen. KauecTBeHHAd peaKi|s Ha KpaxMarl.

Jlaboparopubie onbiThl. 6. CpolicTBa sTHyIOBOTO crimpra. 7. CBolicTBa rimnepuna. 8. CpolicTsa
dopmansaeruna. 9. Croiicta yrcycHoi kucnorsl. 10. Csolictea xupoB. 11. CpaBHeH#E CBOHCTB
pacTBOPOB MBLIA H CTHPaILHOrO nopomka. 12. CpoiicTea rimokossl. 13. CeolicTBa Kpaxmaina.
KonTpoasuas padora Ne 2 no reMe: «Kucnopomoconepikainie OpraHduecKue CoeIMHEHNs)
IIpoexTnI: «2TOT MypMaHAIIHA ¥ 00KHUTarOIHi. . .» (ITHIOBLI CIHPT).3HAuCHHE YTJIEBOIOB.
Hcnoabsosanne UKT: [Tpesenranus «Yraepomasn», CD «BuptyansHas rabopaTopusi»

[Tpesenranusg «CrapTh

Tema 4

A30TcojepiKaniue COeIMHEHAs H HX HAX0KICHUE B KHBOH nmpupoae (6%)

A M 1 H B [TorsTie 06 aMurax. IToqydeHre apoMaTiHyecKoro aMuHa - aHHIIMHA - U3 HUTPOOCH30/1a.
AHWIMH KaK opraHIdeckoe ocHOBaHue. BiauMHOe BIMSHIE aTOMOB B MOJIEKYIle aHUITHHA: OCNIableHue
OCHOBHBIX CBOMCTB H B3auMoJeHcTBHE ¢ OpoMHOI Bomoi. [IpuMeHeHne aHUIHHEA HA OCHOBE CBOKMCTB.

AMHEHOKH C I 0 T bl [TorydeHre aMHHOKHCIIOT H3 KApOOHOBBIX KHCIOT H THAPOIH30M OEIKOB.
XuUMHUECKHe CBOHCTRA AMHHOKHMCIIOT KaK aM()OTEPHBIX OPraHAYeCKAX COCIMHEHMI: B3aMMOICHCTBHES
CO IIEI0YaMH, KMCIIOTAMH H APYT C APYToM (peaKiius momukoHAeHcanun). IlenTuiHas cBsa3b 1
nomunenTansl. IlpuMeHeHre aMAHOKHUCIIOT Ha OCHOBE CBOKMCTB.

B e 1 k 1. [Tonyuenne 6eKOB peakiieil IOIMKOHACHCAMH aMHHOKKCTIOT. [lepBrdHast, BTOpHIHAsA 1
TpeTHYHAs CTPYKTYphI 6enkoB. XuMudecKkue CBONCTBA GEIKOB: TOPEHNE, IeHaTypallis, THIPO/IU3 |
HBETHEIC peaknuu. Broxumugeckue GyHKIHA 6eIKoB.

T'eHeTHYECKas CBA3b MEXKY KIaccaMy OPraHHYCCKHX COCIHHEHHH.

HyxnenHoBbIe KHCIOTEL. CHHTE3 HYKJIEHHOBEIX KHCIIOT B KIIETKE U3 HyKIeoTHA0B. O0mmi mian
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cTpoeHms Hykieoruna. Cpapuenne ctpoenus u ¢pynxumii PHK u JIHK. Polrs HYKIEHHOBEIX KHCIOT B
XpaHEeHWH U Nepesavye HacneAcTseHHoN uHdopmanuu. [lonaTre 0 6HOTEXHOIOIHYU U TeHHOM
HH)KEHEPHH.

AeMoHcTpanuu. B3aumo ielicTRIe aMMUAKA U AHUTHHEA C CONSHOM KACIOTOMN, Peakiis aHwHHA ¢
6poMHO#H BOT0H. [l0Ka3aTeNbCTBO HATMYHS (YHKIMOHATHHEIX TPYII B pacTBOpax aMHHOKHUCIIOT.
PactBopenue u ocaxenne Genkos. I{BeTHBIe peakiyun GeTKOB: KCAHTOMPOTERHOBAA B Buyperosas.
I'openne mrubero nepa u mepersHoi HuTH. Mozens monexymer JIHK. Ilepexomnl: 3TAHON —> STHIIEH
ITHICHTIMKOJIb —> 3THIEHTIHKOIAT MeaH (I1); sTanon —»aranans — 3TaHOBas KHCIOTA.
JlaGopaTopusie onbiThl 14. CBolcTBa GETKOB.

ITpakTugeckas pabora Nel. MneATU(HUKAIS OPraHHYECKUX COSIUHEHHI.

Ucnoarzoranne MKT: [Ipesenranus « AMAHBD, IPe3eHTAIASL «AMHHOKHCIOTED)
Tema 5
buosioriyeckn aKTHBHbIE 0PraHAYECKHE coeuHeHns (4 u)

® epwumeHTH. DepMeHTE Kak OHOOrHYECKAE KATAIA3ATOPEI GeKkoBoH mpuposL. OcoGeHHOCTH
bynxronrposanus GepmenToB. Poib GepMEHTOB B KU3HENEATENBHOCTH XMBBIX OPTAHA3MOB |
HapOoJHOM XO035HCTBE.

B uTawmuu L [lorsaTre o Buravunax. Hapyiuenus, cBa3anubie ¢ BATAMHHAMHU: aBUTAMHHO3HL,
THIIOBHTAMHHO3BI ¥ TANIEPBATAMUHO3EL. Butamun C xak npeAcTaBuTeh BOIOPACTBOPUMEBIX BUTAMUHOB
U BUTAMHUH A KaK IPEICTABATENb KUPOPACTBOPHMEIX BHTAMHUHOR.

I" 0 p M0 H b1 [ToHATHE 0 FOPMOHAX KaK I'YMOPAILHEIX PETYIATOPaX KHU3HECATSIHHOCTH KXUBBIX
opranu3moB. MHcynme 1 afipeHaniH Kak NpecTaBuTe M ropMoHOB. [IpodunakTrka caxapHOro
nuabera.

Jlexapcrsa. JlekapcTBeHHAS XMMHES: OT HATPOXAMHAH 0 XMMHOTEPANTHH. ACITHPHH. AHTHOHOTHKH
u gucbaxrepuos. Hapkorrueckue Bemmectra. Hapxomanwus, 6ops6a ¢ Heit 1 mpodumakTuka.

Hdemoncrpanuu. Pasnoxenne nepokcuia BOAOPOIa KaTalia3ol CEIPOro Msca | ChIPOTo KapToherrs.
Komnexmust CMC, conepsxarmux sH3uMEL Acnsrranne cpezsl pacteopa CMC uEmukaTopHO#H 6yMaroii.
Wiwmoctpanus ¢ GoTorpaduaMu KHBOTHBIX ¢ pasiHIHbIME (OpPMaMH aBHTAMHHO30B. KoJueKimst
BHTaMUHHBIX TIPeNapaToB. McibITaHue Cpesibl pacTBopa ackOpOHHOBOR KHCIOTH MHAMKATOPHOM
Oymaroii. Micnibitanue anTeyHoro mpemnapara HHCYIHHA Ha Gerok. JloMarmmsis, tabopaTopHas |
aBTOMOOUJILHAS anTeyKa.

IlpoexTer: BemecTpa XKU3HH: BATAMHHEI, TOPMOHBI # ()eépMEHTHL.
Hcnons3osanue MKT: TIpesentamus «Mup nomuMepos»
Tema 6

HckyccTBeHHBIC H CHHTETHYECKHE NOJAMEPDI (4 )

HckyccTBeHHBIE I 0T AM e P bl IloydeHAe HCKYCCTBEHHBIX I0IMMEPOB, KAK MPOTYKTOR
XUMHYECKOH MOIu(DHAKAITAN IPHPOITHOTO IOJMMEPHOTO CHIPES. MCKyCCTBEHHBIE BOJOKHA (aleTaTHEIT
IIeNK, BUCK03a), HX CBOMCTBA W IIPHMEHCHHE.

CHHTeTHYCCKHE IOIHM e D bl [lorydeHrne CHHTETHIECKIX MOMMEPOR PEaKIAAMH
IOJIMMEPHU3AIHH | [TOJIMKOHNeHcanny. CTpyKTypa IOJIUMEDOR JIHHEIHAas), pa3BeTRIEHHAS U
npocTpaHcTBeHHas. [IpeicTaBUTE T CHHTETHYIECKUX TIACTMACC: [IOJM3TUIIEH HH3KOTO M BEICOKOIO
A4BJICHHAS, ITOJHUIIPOIHIICH H ITOJTHBHHHUJIXJIOPH/I. CHHT’GTH‘IE’:CKHG BOJIOKHA: JlaBCaH, HHTPOH H KallpOH.

Hemoncrpamun. Kowrexmus rmactMace u usjennit u3 aux. KoJuieKiMu HCKyCCTBEHHBIX B
CHHTETHYECKH BOJIOKOH ¥ HM3JIeNMi U3 HUX. PacmosHaBaHdye BOIOKOH 10 OTHOIIEHHUIO K HATPEBAHMIO U
XHMHUYECKU peakTHBaM.

JlaGoparopHsie onbiThl. 15. O3HaKOMICHAE ¢ 00pA3[aMu IIACTMACC, BOJIOKOH H KaydyKOB.
IIpakTryeckan paGora Ne2. PacnoszHaBaHue I1acTMACC B BOJOKOH.
Hrorosast KOHTpoILHAs padora Ne3
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Conepsxanue TeM y4eOHOro npeamera

11 kinace
Tema 1

Crpoenne aToMa H nepuoamyeckuii 3axon JI. M. Menneneesa (3 9)

OCHOBHBIE CBEJEHHUA O CTPOECHHUHU aToM a. Slapo: mpoTons! u HeHTpoHE!. M30TOMNEL
DNEeKTPOHEL. DIEKTPOHHAs 0001049Ka. DHepreTHdeckuil ypoBeHb. OCOOCHHOCTH CTPOCHHA
3/IEKTPOHHEIX 060JI0YEK ATOMOB 3NIEMEHTOB 4-ro M 5-ro mepro/ioB nepuoaudeckoi cucteMst J1. 1.
MenzeneeBa (epeXoIHBIX SMeMEHTOB). [IoHsTHE 06 OpPOHTAIIX. S- H P-OpOHTATH. DIEKTPOHHEIE
KOH(UTypaIiy aTOMOB XHUMHYECKHX 3JIEMEHTOB.

Illepuoxnuueckuiit 2akorn Jl . MeugeneeBa BCBEeTE YYEHHSA O CTPOCHHAN
aT oM a. Otkpertre /1. M. MenzeneeBeM neproARYECKOTO 3aKOHA.

Ileproamdeckas cucTeMa xummdgeckux snementos JI. M. Menneneesa - rpadudeckoe oTobpaxkenue
eprOARYecKoro 3akoHa. Du3HdecKuit CMBICIT MOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMCPa IICPHO/Ia 1
HOMEpa rpynnsl. BaleHTHEIe 3MeKTPOHEL | [prauEs! M3MEHEHH CBOACTB 3/IEMEHTOB B [IEPHO/IAX U
rpynmax (rIaBHbIX IOATPYIIIAX).

TTonosxeHue BOAOPO/A B IIEPHOIAYECKOH cHCTEME. 3HaYEHAE IIEPUOIHYCCKOrO 3aKOHa 1
EePHOMYECKOH CHCTEMBI XHUMHUYecKX dnemenToB JI. V. Menzieneena 11 pa3sBUTHS HAYKH H
MIOHMMAaHU XMMUYECKOH KapTHHBI MHApPA.

JlemoncTpamun. Pa3madnsie (OPMEI IEPHOIMYECKON CHCTEMEI XMMHYECKUX 3/1eMEHTOB [l .
Menneneera.

JlaGopaTopmerii onbiT. 1. KoncTpyHpoBan#e NEpHOIHYECKOH TaOIHIbL 3/ICMEHTOB ¢
HCIIOJIB30BAHUEM KaPTOYEK.

Hcnoaszosanue MKT: npesenranus «CTpoeHKe aTOMa», BUAEOPHITEM « BennKHi 3aK0H)
Ipoexr: «Mmenem JI. Y. Menneneepa»
Tema 2
Crpoenne Bemectsa (14 1)

UoHHAas XAMHYECKadA ¢B A3 b. Karnons u annonsl. Kiraccupuxauus vonos. MoHHble
Kpuctaudeckie permerks. CBoACTBa BEMIECTB C 3THM THIIOM KPHCTAIYCCKAX PEIICTOK.

KopaneHTHAasd XUMHUECKAas CB 3 b DIEKTPOOTPULATENbHOCTE. [lopHasi i HENMOAPHAs
KOBaJIEHTHBIE CBsi3H. JIAmoms. [ToIApHOCTE CBS3H H MOJSPHOCTE MONEKYIEL. OGMEHHBIH | IOHOPHO-
AKIIENTOPHEI MeXaHN3MBI 06pa30BaHs KOBAJICHTHOH cBs3u. MoneKy/spHbIe 1 aTOMHEIC
KpuCTATIHYecKye pernerku. CBOHCTBA BEIIECTB ¢ STHMHA THIIAMU KPHCTA/UTMHCCKAX PEIICTOK.

MeTannudeckasg XUMHYIECKas ¢Bs3b OcobeHHOCTH CTPOCHMS ATOMOB METAIIIOR.
Mertamingeckas XEMEIECKas CBS3b H METAIUIAYECKAT KpUCcTa/LIIecKas pemerka. CBOHCTBA BEMECTB C
STHM THUIIOM CBA3H.

Bopopoamasg XUMHUYECKas CB 3 b. Mexmoneky/sipHas i BHY TPAMOJICKYIAPHAL
BOJIOPOIHAS CBs3b. SHAYEHNE BOJOPOMHOM CBSI3H JUISI OPraHA3aAInY CTPYKTYD OMOIIOJIMMEDPOB.

I1o 1 uMe p bl IInacTMacchl: TPMOIIIACTEI H PEAKTOIIACTEL, HX NPEACTABUTEIHA 1 IIPUMCHEHHE.
BoIOKHA: MPAPOTHEIE (PACTUTENBHBIE X JKHBOTHBIE) H XHMHAYECKHAS (HCKYCCTBCHHBIC H CHHTETHICCKHE),
HX TIPEACTaBUTENIN H IPAMECHEHHE.

Fazoo6pa3Hoe COCTOAHHUE BeMmeCTBa. [puarperaTHbIX COCTOAHHS BOJEL.
OcoGeRHOCTH CTpOeHHs! ra30B. MoIsIpHbIi 065eM ra3006pasHbIX BEIICCTB.

[IpuMeps! ra3006pa3HbIX MIPAPOIHEIX CMeceii: BO3yX, IPUPOIHBIA ra3. 3arpAsHEHHS arMochepsl
(KECIIOTHBIE IO/KIH, IApHUKOBEIA s¢dext) u Goprba ¢ HUM.

IIpeICTABHTEIN Ta3000pasHBIX BEIICCTB: BOAOPO/, KUCIOPO, YIIEKKCIBIN Ia3, aMMHUaK, STHIICH. Ux
Tony4eHue, coOMpaHue U paciio3HaBaHHe.

WHIKOe COCTOSHUE Bemec TBa. Boga. [Torpebienne Bojibl B OBITY U Ha MPOH3BOJICTBE.
YKecTKOCTh BOMIBI B CIIOCOOBI €€ YCTPaHEHH .

MuHepaIbHbIE BOJIBL, HX HCIOJI30BAHKE B CTONOBBIX H ne9eOHbBIX LeAX.

JKupxwe KpHCTANIEI ¥ HX IPUMEHEHHE.

TBeproe COCTOSHHE BeIecTBa. AMOphHEIE TREp/IbIE BEMECTBA B IPHPOJL
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¥ B XU3HM YeJIOBEKA, X 3HAUeHUe W MpuMeHenne. Kpucranmideckoe CTpOeHHE BELIEeCTBa.

HNucnepcubie cucTeM kL [lonsarue o qucnepcusix cuctemax. Jlucnepcras dasa u
nucnepcronHas cpesia. Knaccuukanys JucIepeHbIX CUCTEM B 3aBUCHMOCTH OT arperarHoro
COCTOSIHUS! JUCIIEPCHOM CPElbl ¥ JUCIIEPCHOHHOM (pa3El.

['pybomcnepcHBIE CHCTEMBI: SMYJIBCHH, CYCIICH3HUH, a3P030JIH.

TOHKOIMCIIEPCHBIE CACTEMBI: IE€NH W 30JIH.

CocTaB BemecTBA H CMe c e ii. BemecTBa MOJIEKYJISPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHHSI.
3aKOH [TOCTOSHCTBA COCTaBa BEIECTB.

IToHsATHE «IOJIA» B €€ Pa3HOBHIHOCTH: MaccoBas (104 JNIEMEHTOB B COCIMHEHHMH, JI0JIs1 KOMIOHCHTA
B CMECH - IO/ IIPEMeceii, I0JIsl PaCTBOPEHHOTO BEINECTRA B pacTBOpe) U 00beMHas. J[oJis BRIXO/1a
MpPOAYKTa PEaKkiliy OT TEOPETHISCKH BO3MOKHOIO.

JllemoncTpamur. Mozienb KpACTANIMYECKON pEMETKA Xiopuaa HaTpusa. O6pasisl MHHEPAIoB ¢
HOHHOM KPUCTAINTMYECKOR PEIIETKOM’: KaIbluTa, rajauTa. Moaens KpuCTauIM4eCKIX PeIIeTOK «CyX0oro
nbaa» (WM moza), anvasa, rpadura (wim ksapra). Mogens Monexysisl JIHK. O6pasier miacrMace
(beroMODOPMATBEIETHAHbIE, IOMYPETaH, MONHITHICH, [IOIAIPOIHICH, IOTHBHHHIXIOPH) H H3IEIHs
u3 Hux. O6pasis! BONOKOH (TIepCTh, IENIK, AeTaTHOe BOJIOKHO, KalpOoH, JIaBCaH, HEWIOH) 1 H3/IEIIHs U3
Hux. O6pasue! HeOPraEWIecKUX NONHUMEPOB (cepa IIACTHYECKas, KBapIl, OKCUJI AFOMUHUS, MPUPOIHbIE
AMOMOCHIIMKATE]). Mozens MoapHoro o6bema ra3os. Tpu arperatHbix cocTosHuES Bozbl. O6pasnb
HAKHIH B YaiHKUKe M TpyOax IEHTPaIbHOro OTOIUIeH s. JKeCTKOCTh BOBI B CIIOCOOE! €€ YCTPaHCHHA.
IIpu6ops! Ha KUAKKMX KpucTauiaX. O6pasisl pa3IHIHEX AUCTIEPCHBIX CHCTEM: SMYJILCHM, CyCTIeH3HH,
asposoneit, reneit u 3omei. Koarymwimua. Curepesuc. ddexr Tranamns.

JlaGopaTopHbie onbiThl. 2. OnpeneneHre TMNa KPHCTAIUIMYECKON PEIIETKH BEINECTBA U ONHCAHNE
ero cBoiicTB. 3. O3HAKOMIICHHE ¢ KOMUIEKITHEH MOIMMEPOR: ITIACTMACC W BOJIOKOH M M3JIENHS U3 HEX. 4.
HcneITanre BOIBI Ha JKECTKOCTh. Y CTPAHEHHE JKeCTKOCTH BOALL 5. O3HaKOMJIEHHE ¢ MUHEPATLHEIMU
Bogamu. 6. O3HAKOMJIEHUE C JACIEPCHBIMUA CHCTEMaMH.

IMpaxTuueckas padora Nel. [Tonydenne, cOOUpaHUE M PACTIO3HABAHKE [A30B.

Hcenoanzosanne MKT: npesenranus «Xumadeckas cBsa3b», «Crenens okucnenns», « eopus A. M.
Oytieposa», «Ilonumepsl», «PacTBOpHD)

IpoexThI: «MuHepaIbHEIE BOJBI, HX HCIOTb30BAHKE B CTOOBBIX  JIEYEOHBIX LEILIX)

KP Ne 1 mo teme: «Ctpoenne BermecTay

Tema 3

XaMuYecKHe peakinn (8 u)

Peaxnum uaymue 63 H3MeHEHHI COCTARA BEINECTB. AINIOTPOINI H
aLUTOTpONHbIC BUAOH3MeHeHHA. [IpHYHHEI a/UIOTPONHE Ha IPEMEpe monudukanmii Kucaopoaa,
yriepoaa u pochopa. O30H, ero Gmomorugeckas pob.

W3omephl 4 H30MEPHSL.

PeakxIuu, HAYINHE C A3MEHEHHEM COCTaBa BellecTB. Peakiuu coelMHEeHN ,
Pa3IOKEHHA, 3aMEIIEHNs i 0OMEHa B HEOPraHWYeCKOH H OpraHMYecKon Xumun. Peakiinm 5K30- U
supoTepMadeckue. TemnoBoi 3 PexT XMMHIeCKO#H peakiiui H TePMOXHMHIECKHE YPABHCHUA. Peaxuun
TOpeHHs, KaK YaCTHBIM CITydail SK30TepMUIECKHX
peakiui.

CKOpPOCTh XUMHUYECKOH PEAKIHH.

CKOpOCTH XMMUYECKOH peaKiiiu. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PeaKiiy OT IIPHPO/IbI
pearupyIomux BEIeCTB, KOHIEHTPAIHY, TEMITEPATYPEL, TUIOMA/IH TOBEPXHOCTH CONPUKOCHOBEHUS 1
Karamm3aropa. Peakimu roMo- u reteporennsie. [lonaTre 0 KaTanuse 4 KaraausaTopax. DepMeHTH Kak
fuoorHgecKue KaTanmu3aTopsl, 0C00eHHOCTH UX (YHKIIMOHHPOBAHWS.

O6paTEMOCTH XUMHUYECKHX peaKkiu i HeoOparumere # 00paTHMbIE XUMUYECKHAC
peakuun. COCTOSHHE XAMHYECKOr0 PABHOBECHS [l 00paTUMBIX XMMHUUECKAX peaxnuii. Cnoco6sl
CMELIeH)S XMMUIECKOro PaBHOBECHS Ha MPEMepe CHHTe3a aMMEaka. [lonarre 00 OCHOBHBIX HAYTHBIX

IMPUHIKAIIAX IPOHA3BOICTRA HA IIPHMEPe CHHTE3d aMMHAKa Wl CEPHOX KHCIIOTBL
PolIbr BOOH B XHMHYECKON peaKkIHH. VICTHHHEIE PACTBOPbL. PacTBOPHMOCTD H

KIIaccH(HKAIUs BEIIECTB I10 3TOMY MPH3HAKY: PACTBOPAMBIE, MATOPACTBOPUMbIE U HEPACTBOPHMEIE
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BEIIeCTBA.

DNEKTPONUTE] K HENEKTPOIMTEL. DIeKTPOIHTHICCKAs Aucconuanus. KucaoTel, OCHOBAHHA | COJHA €
TOYKY 3PEHUS TEOPHH SIEKTPOIIMTHICCKOH IACCOTHAIAH.

XUMHYECKAE CBOMCTBA BOJIBI;, B3aUMOJeHCTBHE ¢ METAILIAMH, OCHOBHEIMH H KHCIIOTHBEIMH OKCHIAMH,
paznoxeHue U 00pazoBaHue KPHCTAIOTHAPATOB. Peaknuy rujipaTaly B OpraHM9ECKON XAMHH.

FEApOoNu3 OPraHHYEeCcKHX H HEOPraHMUYECKHX CO€EJHHeH U Heobparumerii
ruaponu3. OOpaTHMBbI THAPOIN3 COICH.

[MIpoNHu3 OpraHu9YeckuX COSIUHEHNHI W €ro MPaKTHYECKOe 3HAUYCHHUC JIISL IOy YCHHS THAPOIH3HOIO
CIIUPTA M MBUIA. BHONOrHyeckas poib THAPONH3a B IIIaCTHYECKOM H SHEPIeTHICCKOM OOMEHE BEILECTB
¥ SHEPrHH B KIIETKE.

OKHCIHTENbHO-BOCCTAHOBHTECIbHBE peaklHH CTencHb OKACICHHS.
Onpe/ienenye CTENeHy OKUCIeHus o Gopmyie coenuneHus. IToaaTre 06 OKMCIUTEIBHO-
BOCCTAHOBHTENBLHEIX peakimsax. OKHCIIeHHe H BOCCTAHOBIIEHNHE, OKUCITHTENL W BOCCTAHOBUTENb.

DeKTPpOo IH 3. DIEKTPOIH3 KaK OKHCIUTENHHO-BOCCTAHOBUTENBHELH ITPOIEce. DIEKTPOIIA3
pacIiiaBoOB M PaCTBOPOB Ha NPHMEpE XJIopyia Harpus. [IpakTuyecKkoe NpHMEHCHAE TEKTPOIH3A.
OnexTpoIUTHIECKOE TTOTydeHHE AIOMHAHUSL.

Hemoncrpanun. IIpespamense xpacuoro pocdopa B bensii. Ozonarop. Mozenu Monekyn #-0yTana
¥ u300yTaHa. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT IPHPO/IBI BEMECTB Ha IIPHMEPE B3aMMOICHCTBAA
PAcTBOPOB Pa3sNMYHbIX KUCIOT OTHHAKOBON KOHIEHTPAIMY C OJIMHAKOBEIMH I'PaHy/IaMU [IMHKA 1
B3aMMOJIEHCTBHS OJTTHAKOBBIX KyCOYKOB Pa3HBIX METAILIOB (MarHusd, IIUHKa, ¥KeJle3a) ¢ CONSHOM
KHCIOTOl. B3anMozeicTBIE PACTBOPOB CEPHOM KICIOTEI C PaCTBOPaMH THOCY/Ib(aTa HaTpust
pasMYHOM KOHIIEHTPAIMY | TeMIepaTyphl. MOIeNb KUIISIIEro CIIOst. Pa3nokeHue IepOKCHIA
BOZOPOJIA C TOMOIIBIO KaTamasaropa (okcuaa Mapranna (IV)) u karanazsl ¢sIporo Msaca 1 CEIpOro
kaptodens. [Tpumepsl HeoOPaTAMEIX PEaKIyid, HAYIHX ¢ 00pasoBaHKEM OCAJIKa, rasa Hild BOJEL.
BzauMoielicTBre TUTHS U HaTpus ¢ Bomoi. IToryuenue okcuna Gocdopa (V) u pacTBOpeHHE €ro B
BOJIe; HCIIBITAHAE TOJYICHHOTO PacTBOpa TaKMycoM. O6pasIbl KPUCTALTIOTHAPATOB. VicbITanue
PacTBOPOB YIEKTPOJIUTOB M HEANEKTPOIMTOB Ha IPSAMET JUCCONHAIHHE . 3aBHCUMOCTE CTeTICHH
SIIEKTPOTUTHUECKOM TMCCOMMAIIAN YKCYCHOM KHCIOTHI 0T pasGaBlieHns pacTsopa. I'uapomns xkapbuza
xanpis. I'ampomms kap6oEaTOB MEIOYHBIX METALIOB B HATPaToB IuHKa Wik ceuHna (II). Tlomydenue
meuta. [TpocTefiinre OKACIATENRHO-BOCCTAHOBUTEFHEIE PEaKIIiH; B3aHMOAEHCTBHE [UHKA C COTIHOH
KHCIOTOH H jKene3a ¢ pacTBopoM cyiibdara mexu (I). Mozens snexTponmusepa. Mojeb 3neKTpoIa3HO#
BaHHBI JUIA [IOMYYEHUS AIOMUHMS.

JlaGopaTopHbie onbIThL. 7. Peakius 3aMeleHns Me/IH XKe/Ie30M B PacTBOPEe MEIHOIO Kynopoca. 8.
Peaxiuu, naymue ¢ ob6pasoBaHHeM ocalka, rasa 4 Bojel 9. [Tonmygenne kucmoposia pasnoxKeHueM
TIepOKCHIA BOAOPOIA ¢ MOMOIIBI0 OKer1a Maprantia (IV) 1 karanasel CIpOro KapToQers. 10.
Ilomyuenue BOZOPOAA B3aHUMO/IeHCTRIEM KHCIIOTEL ¢ UHKOM. 11. Pasmadnble cIydan THOPOIU3a COJIEH.
HUcnoansosanune UKT: npesenramus « THIEl XEMEYeCKUX peakiui», «CKOPOCTE XUMAIECKHUX
peaxmuiny, «OBP», Buneodparment « Temnosoi 2 eKT XMMHYCCKOH PEaKIIHm»

IIpoexTsi: «OKHCTUTETHHO-BOCCTAHOBATENLHEIE MIPOTIECCHL, (POPMUPYIOIIHE 0OIHK 3eMIH»
KP Ne 2 o Teme: « XUMHICCKHE PEAKIIAN

Tema 4

BemecrBa u ux cBoiicTBa (9 u)

M e 1 a 1 5. BaauMoaelicTBHe METAILIOR ¢ HEMETAUIAMHE (XJIOPOM, CEPO# W KHCIIOPOZIOM).
BsanMoieHicTBHE TETOYHBIX | IeI0IH03eMENbHEIX METAIOB C BOJIOH. DIeKTPOXUMHAIECKUH Pl
HANPSHKEHHH MeTa/uIoB. B3auMoielcTBIE METaIIOB ¢ paCTBOPaMi KHCIIOT 1 conei. AMOMHHOTEPMHUS.
BaaumMoielicTBHE HATPHUS C 3TAHOJIOM U (DEHOIOM.

Koppo3sus metamnos. ITonstae 0 XUMHIECKOH U JNIEKTPOXHMHYECKOH KOPPO3UH METAILIOB. Cmoco6bl
3aIIHUTEl METAJIIOB OT KOPPO3HH.

H e M e Taxnbl. CpaBHHTEbHAS XAPAKTEPUCTHKA TallOreHOB KaK Hanbomee THIHIHEX
npencrapuTeieti HemerawioB. OKHCIUTENBHEIE CBOHCTBA HEMETAIIIOB (B3auMoelicTBHE C METAJUTAMH B
BOIOpO/IOM). BoccTaHOBHTEIbHBIE CBOMCTBA HEMETAIIOB (B3ammoelicTBHE ¢ Oosiee
SIEKTPOOTPHIIATEIEHEIMHA HEMETAIIAMHA U CIIOXKHBIMA BEIeCTBAMH-OKHCITATEIIMH).
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KucnoTs HeOpraHuyeckue ¥ OpraHudecku e Knaccupuxarms KACIOT.
XWMHUYeCKH€E CBOMCTBA KHCIOT: B3aUMOACHCTBHE ¢ METalNIaMH, OKCHIAMH METAJLIOB, THAPOKCHAAMHU
METaIoB, COTSIMH, CupTaMi (peakius steprudukarpe). OcoObie CBOHCTBA a30THOH H
KOHIIEHTPHUPOBAHHON CEPHOH KHCIOTEL

OCHOBAHUS HEOPraHHYECKHE U OpTraHuYecku e OCHOBAHHS, UX KIaCCHUKAIAS.
XuMuHuecKkue cBoHCTRA OCHORAHUINA! B?.aHMO,[[BﬁCTBHB C KHCJIOTaMH¥, KHCIIOTHBIMHA OKCHJIaMH M COJIIMH.
Pasnoxenne HepacTBOPAMBIX OCHOBAHHH.

C o 1 n. Knaccuduxanus coneit: cpejHie, KHCIBIC ¥ OCHOBHBIE. XAMHICCKHE CBOHCTBA COMEH:
B3aMMOJIEliCTRIE C KHCIIOTAMH, IET0YaMHu, MeTa/llaMé | copsiMu. IIpencTaBuTenu cone 1 uX
3HaueHHMe. XJIOpU/I HATpHS, KapOOHAT KalbIus, docdaT Kanbus (CpeHIe COIH); THAPOKapOOHATHI
HAaTpWs A aMMOHHS (KHCIBIE COMH); ruapoxcokapbonar meau (I1) - mamaxur (ocHOBHAA COB).

KauecTBEeHHEIE PEaKIui Ha XJIOPU/-, Cyib(ar-, B KapOOHAT-aHHOHEI, KATHOH AMMOHH S, KATHOHEL
xenesa (1I) u (III).

lFeneTHYecKas CBA3b MEXKAY KIacCaMH HEOPraHUHYSCCKHX H OpPraHudec
KU X COe€JdHeHH ii. [IoHITHE 0 TeHETHYECKOM CBS3M 1 TeHETHYECKHX psnax. ['eHeTHaeckui ps
meraita. I'eneTuueckuii pan Hemetamia. Oco6eHHOCTH FeHeTHYECKOIO Psijia B OPraHHIECKOH XHMHH.

Jemoncrpanun. Komrexmus 06pasnos MeTawios. BzauMoneicTBHe HATPHA K CYPEMEI C XJIOPOM,
XKeliesa ¢ cepoii. ['opeHre Maraws 1 amFOMHAHISA B KAciopoe. B3anMozieHCTBHE IIEI0THO3E€MEIBHBIX
METAJIIOB C BOOM. B3auMoieiicTBHe HATPHS C 3TAHOJIOM, [IUHKA C YKCYCHOI KHUCJIOTOH.
AmoMaBOTepMESL. B3anmoelicTBre MeH ¢ KOHIIGHTPHPOBAHHON a30THOM KHCIOTOM. Pe3yIbTarhl
KOPPO3HH METAIUIOB B 3aBUCAMOCTH 0T yCIIOBHii ee poTekanms. Komnexius 06pasiioB HeMeTalIoB.
BsanMoieiicTRHE XIOPHOM BOIEI ¢ pacTROpoM Gpomurna (Hou1a) Kayms. KoJuieKIus MpHpOTHBIX
OpraHMYecKuX KUCIOT. PazbaBienue KOHIICHTPHPOBAHHOM CepHOM KUCIOTHI. B3auMoelcTBre
KOHIIEHTPUPOBAHHOM CEPHOM KHMCIOTHI C CAXapoM, IeTo0308 1 Mebio. OOpasiibl IPHPOAHBIX
MHHEpAIOB, COMIEPKAIUX XJIOPU] HATPHS, KapOoHaT Kambims, Gochar kanbius TEAPOKCcOKapOoHAT
mena (II). O6pasis! THIMEBLIX POAYKTOB, COAEPKAMMX MHAPOKApOOHATEI HATPHUS A AMMOHHS, AX
CII0COGHOCTB K Pa3NoKEHHIO TIpH Harpesanuy. ['ammenne coapl ykeycoM. KadecTBeHHBIC peakiuy Ha
KaTHOHBI K aHUOHBL.

JlaGoparopHsie onbIThL. 12. VicTEITaHIEe PACTBOPOB KACIOT, OCHOBAHMHA H COJIEH HHIMKATOPAMH. 13,
BsanMoJIeHCTBHE COJAHON KHCIOTHI H PaCTBOPa YKCYCHOM KHCIOTHI ¢ MeTajiamMu. 14, B3anMonielcTBre
COJISHOM KMCIIOTHI M PACTBOPA YKCYCHOM KMCIIOTEL ¢ OCHOBaHHMAMH. 15. B3aumoeicTBHe COMTHOH
KACIOTHI H PACTBOPA YKCYCHOM KHUCIOTH ¢ consiMu. 16. Tloyuerye 1 CBOKCTBA HEPACTBOPHMBIX
ocHoBauui. 17. TUIPOIN3 XIOPH/IOB ¥ ANETATOB MEIOYHEX MeTa/UIOB. 18. O3EaKoMIIeHHE C
KOJUIEKIMSIMH: &) METAJLIOB; 6) HEMETaJUIOB; B) KHCJIOT; T) OCHOBAHHH; JI) MAHEPAJIOB ¥ OHOJIOrHUecKHX
MAaTepPUAIOB, COJePKAIUX HEKOTOPEIE COJIH.

IpakTraeckas pabora Ne2. Pemenve skCnepEMeHTabHEIX 337129 Ha HIEHTADHUKAITAIO
OpraHA4YecKAX ¥ HEOPraHWIeCKUX COCAHHEHHH.

Menoansopanne WKT: npesenramus «Metammsy, «Metamryprasy, «OCHOBAHHA)
IIpoexrsi: Kucnorsl B mpupone
KP Ne 3 o Teme: «BermecTsa H KX CBOHCTBA»

TemaTH4ecKoe NJIaHApoBanne Kypea xumun. 10 kiacca

IIpuMepHbIe
Ne/m. Tema cp‘:m“ P
K.p. | ILp. | JLo. |Kp. ILp.
1 Bsenenue
Tema 1.
Teopus cTpoeHus OPraHUYeCKHX coequHenuii (3 v)
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2 Tema 2. Nel Ne 1-5 | Ypox
VraeBofopobl H X NPHPOAHbIE HCTOYHUKH (8 %) Ne 11
3 “Tema 3. NoZ Noo- | YPOK
Kucaopoacoepxkamue opranuieckne coeJTHHCHHA 13 Ne 21
M UX MIPAPOIHbIE HCTOYHHKH
(10u)
4 Tema 4. Nel | Nel4 Vpox
AsoTcoJepKamue CoelHHEHHS 1 HX HAXO0XK/ICHUE B Ne 27
KuBoii mpupoje (6u)
5 Tema 5.
BuoJ0rH4ecKd aKTHBHbIE OPraHHYecKHe
coenuuenusd (4 4)
6 McKyccTBeHHbIE H CHHTETHICCKHE MOTHMEpSI (4 %) Ne3 | Ne2 | Nel5 | Vpox Ypok
Ne 35 Ne34
Hroro 3 2 15
Kanenaapuo-remaTndecknii mian. 10 kaacce
Ne Jlata HauMeHOBaHHUE PA3TIENIOB H TEM Tun Bun
Thrarnp. | QaxTay. Jpaka. | ROHTPOIE
Tema 1. Beedenue. Teopua cmpoeHus 0peaHUHecKuX coeounenul
1 ITpemmet opranmueckol xumuu. Heopranuaeckue u YoH3 | UP[]
opraHudecKue coemuH. BaneHTHOCTS.
2 OCHOBHBIE LIOJIOKEHHS TEOPHH XUM. CTPOCHHA Opr. YOH3 | ®0
COETHHEHHM.
3 OCHOBHEBIC IOHATHS OpraH. XMMHAH: N'OMOJIOI'H H VOVP | CP
TOMOJIOTHYECKHE PAIBI, A30MEPHI M H30MEPHA
Tema 2. Y21e6000poosl u ux npupooHsle UCHOYHUKY
4 ITpupoaHbIi ra3. AJKaHbl. YOH3 | ©0
5 AJkeHBlL. DTUIIEH, €r0 M0Jy9eHHE, CBOMCTBA, IPAMCHCHHE. YOH3 | ®0
6 Anxamuenst. Kayaykd. Pesuna YOH3 | CP
7 AJIKHHBL ATICTHIICH, €I0 IOIyICHHE, CBOHCTBA, VOH3 | UPK
npUMeHEHHE.
8 HedTp, eé coctas u nepepaboTKa. YOH3 | CP
9 BeH30I1: MOJIy9eHUE, CBOHCTBA, IPAMCHEHHE. VOH3 | UP
10 O6o61menre 3HAHAH U PEIICHHE 3a]a4 10 TEME YOYP | CP
«YTIEeBOZOPOLED)
11 KonTponbHas pabora 1 mo Teme «YrIeBOAOPOALI H HX VPK | KP
IPHPOTHEIE HCTOYHUKHY
Tema 3. Kucnopoocodepricawjue COCOUHEHUA U UX HAX0NcOeHuUe & Mcueoil npupooe
12 XAMHUECKHMHA COCTaB KHMBBIX OPraHA3MOB. VOH3 | HPK
13 Crprsl. [omyuerne, uapdeckye I XMMAICCKHC CBOHCTBA YOH3 | @O
9TaHOIIa, IPHMEHEHHE.
14 MHOroaroMHEIE CITHPTHI YOH3 | HP]]
15 ®eHOI: TIONYUEHHE, CBOMCTBA, IPUMEHEHHE. YPK | 1lIP
16 Anbmernasl: NoJaydeHie, CBONCTBA, IPAMEHEHHE. VPK | KP
17 Kap60HOBbIE KHCIOTHL: ONydeHHe, CBOHCTBA, IPUMEHEHHE. VOH3 | HP][]
18 Crnoxusre >3bUpEI U XKUPEL, X TIOTyUEHHE, CBOKCTBA, YOH3 | @0
IIPAMEHEHHE.
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19 VYraepoxsl. [ moko3a: MOMyYeHHE, XUMAICCKHE CBOHCTBA H YOH3 | UP]]
NPHMEHEHHE.
20 OGobmenue 3HAHMHA 110 TEMS: <KHCTIQROASQAS R YOVP | &F
COCTMHCHHUS)
21 Kontpomsaas pabora 2 mo teme: «Kuciopocoaepx. YPK KP
COSIMHCHHUS
Tema 4. Azomocodeprcauiue coeduHeHUA UX HAXO0NHCOEHUE 6 HCUSOU RPpUPOOe
22 Tlongarue 06 amunax. CrolicTBa, oNydeHue u npumenenue | YOH3 | @O
aHHJIHMHA.
23 AMHHOKHKCIIOTHI Kak aM(OTepHbIC OPraHU4ECKHE YOH3 | HPO
COEJTWHEHNS.
24 IMentuanad cBa3s u nomunentaasbL. [Ipumenenue Yoz | F
aMHHOKHCIIOT.
25 benku, ux crpykrypa, OHOXUMHYECKHe QYHKITHA H YOH3 | CP
cBO¥CTBA. -
26 HykineuHOBbIE KUCIIOTHI YOH3 | HPK
27 IIP Ne 1 Pemenue skcriepUuMeHTaIBHBIX 33129 Ha YPK | IIP
HICHTH(OHUKAIMIO OpraH COSTHHCHHH.
Tema 5. Buono2uuecku akmugHble Op2aHuYecKue cOeOuUHeH U
28 ®epMeHTH Kak OHOIOTHYECKHE KaTaTH3aTOPEL YOH3 | T
29 BatamMuHEI YOH3 | CP
30 ITorsTre 0 ropMOHaX. YOH3 | CP
31 JlexapcTBeHHas xuMus. HapkoTHHYeCKHE BEIIESCTBA. YOH3 | T
Tema 6. HckyccmeeHHble U CURMemMUYECKUe 0P2aHUYecKUe COCOUHEeHUA
32 ITony4Jenre HCKYCCTBEHHBIX [IOJAMEPOB: alleTarHeli menk, | YOH3 | HP/
BucKo3a. CHHTETHYECKHE ITOMMEDHL, HX CTPYKTYPa,
MOJTy4eHre, OT/IeTbHBIEe IPeICTABUTENH.
33 Wroropas koHTponBHAA paboTa VPK | KP
34 TIP Ne 2 Pacro3HaBaHHE ILIACTMACC, BOJIOKOH. VPK | IIP
TeMaTHuecKoe IIAHHPOBaHHE Kypcea XuMHuH. 11 kaacea
PopMa KOHTPOIHA IIpaMepHBIE CPOKH
IS, R K.p. |ILp. JL.o. K.p. IL.p.
1 Tema 1. Nel
Crpoenue aToMa H
nepuoxagecknii 3axon [, H.
Menaenaeesa (3 49)
Tema 2. Ne 1 Ne 1 Ne 2-6 Ypok 16 Ypok 17
2 Crpoenne Bemectna (14 1)
3 Tema 3.
XuMudecKue peaknud (8 v Ne 7-11
4 Tema 4.
Bemecrna B HX cBoiicTBa (9 4) Ne 2 No2 Ne 12-18 Ypoxk 34 Ypox 33
Hroro 2 2 18
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Kanengapno-remaTnueckni nian. 11 kiace

Ne Nata HamMeHOBaHHE Pa3/IE/oB B TEM Tunypoxa | Bux
nAan | paxm L
TemaNel. Crpoenne aToMa u nepuonmiecknii 3axon JI.W. Mengeaeesa(34aca)

1 OCHOBHBIE CBEIAEHHKA 0 CTPOCHHH aToMa. YOH3 HPIT

2 Crpoenne aTOMOB 3JIEMEHTOB GOMBIIIX VOH3 @0
TIEPHOIOB

3 ITepnoaugeckuit 3akon JI.U. Menneneesa B YOypP cpP
CBETE YYEHUSI O CTPOSHHH aTOMa.
TemalNe2. Crpoenne BemecrBa(14+coB)

4 Wonuas xuMrdecKas CBI3b YOH3 D0

5 KopajieHTHas XAMHAYECKas CBA3b. YOH3 DO

6 Meramgeckas XHMUYECKas CBA3b. YOH3 g

7 BojopomHas XuMHYeckasi CBS3k. YOH3 HPK

8 TTommamepst. [lnacTMacchl. VOH3 CP

9 TTomamepsl. BonokHa. YOH3 Hr

10 I"a3000pasHoe COCTOSHHUE BEIIECTBA. YOH3 CcP

11 JK#Koe cocTOsIHUE BEINECTBA. YOH3 o0

12 TBepaoe cOCTOSHHE BEIECTBRA. YOH3 HPI

13 JlucrepcHble CHCTEMEL. YOH3 HPK

14 CocTaB BENIECTBA U CMECEH. YOH3 DO

15 BemecTBa MOJIEKYJISIPHOTO U HEMOJIeKyIsipHoro | YOH3 ureryg
CTpOEHHUS. 3aKOH MTOCTOSHCTBA COCTABA BEINECTB

16 [IpaxTugeckas paGora Nel 1o Teme: «Tlomyuenne, | VPK 7P
coOHpaHKe ¥ paco3HaHue Ia3oB»

17 KP No 1 mo Teme: «CTpoEeHHE BELIECTRAY VPK KP

Tema Ne3. Xumuueckne peakiun(84acoB)

18 Peaxrmm, Hyinue Ge3 n3MeHenns cocTasa Bemects| YOH3 HPJT

19 Peaxiniu, MIyIIHE C H3MEHEHHE cocTaBa Bemecrsa. | YOH3 T

20 CKopocTh XHUMHYECKOH peaKIiy. VOH3 P

21 O6paTAMOCTh XAMHHCCKUX PCAKIIHH. YOH3 D0

22 PoIs BO/IBI B XAMHYECKON pEaKLIMH. yoH3 HPK

23 ["UIpOH3 OPraHIIecKUX M HEOPraHUYECKHX VOH3 @O
COEIMHEHMIA.

24 OKHUCITATETEHO —BOCCTAHOBHTEb-HBIE PEaKIUK YOH3 11

25 OnexTpoJms. VOH3 HPK

TemaNed. BemecrBa 1 ux cBoiicTBa(919acoB)

26 MeTauieL. YOH3 @0

27 Hemerammbl. VOH3 HPIT

28 KHCcnoTel HEOPraHWIECKHUE W OPTaHHuYCeCKHAC. YOH3 ‘N

29 OcHOBaHHS HEOPTaHUYECKHE U OpraHHdecKue. YOH3 CP

30 Coum. YOH3 HPK

31 [enerwdeckas CBSI3b MEXIY KiacCaMu YOH3 cP
HEOPraHHYeCKUX COCIMHEHUH

32 ['eHeTHdecKkas CBA3h MEXKY KiIaccaMH YOH3 crP
OpraHW9ecKHX COEMHEHHUM.

33 MTorosas KOHTpOJIEHAsE paGora. YPK KP

34 [TpakTrdeckas pabora Ne2 mo Teme: «Pemenne | VPK I1P
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SKCIepHUMEHTATHHAIX 337124 Ha HIEHTH(DHKAIHIO
OpraHAYeCKHAX ¥ HEOPraHWIeCKUX BEIECTB.

HCHOJ’ILBYQMLIE COKpANIEHH:

Bupgp! KoHTpOJIH:

OO — dpoHTATBLHEIH OTIPOC.

WUPJ] — unguBuayansHas pabora y JOCKH.

WNPK — unmmBuayansaas paborta 1o KapTOUKaM.
CP — camocrosrtensHas pabora.

ITIP — nposepounas pabora.

T — TecToBas pabora.

TII -TBOpUYECKUii TPOEKT

TP - TBROpUecKas paboTa

THIILI YPOKOB:
YOHM - ypok OTKPHITHS HOBBIX 3HAHUH
YOMH- ypoxk 00ImeMeTo10I0ra9ecKoi HarpaBIeHHOCTH
YOYP - ypox oTpaboTKy yMeHH# U pediekcua
VPK - ypok pa3sBHBAIOIIETO KOHTPOIIS

ITepeuenb yueGHO-MeTOAHYECKOr0 obecnedeHHs

Cnucok maTeparypsi mo Kypey Opranndeckas xumuda — 10 kaace
OcHosnan

1. TIpumepnas nporpamma «Xumus 10-11 xnacce» - M., «ITpocemerue» 2010r,

2. Pa6ogas nporpamma O.C.I'abprensua, cooteercryiomas ®T'OC COO - M.: «/Ipoda», 2013 1.

3. «Xumus. 10 xmace»: O.C.I'abpuenss; - M.: Jlpoda. — 2013 rox

JHononnumenvras

1. O.CIabpuensn, L.I.Octpoymor Xumus 10 xaace: Hacronsnas xaura. — M.: Jlpoda, 2004 rox;

2. 0O.CTab6puenss, U.I'Octpoymos, E.E. Octpoymosa Opranndeckas XHMHs B TeCTaX, 3aJa4aX,
ynpaxuenusx, 10 xnace. — M.: Jlpoga, 2003 rozm;

3.  .0.CTI'abpuensn, ILH.bepeskun, A.A.Ymaxopa Xwumus 10 xmacc: KoHTponbHEIE H|
IpoBepouHble paboTel K yuebHUKY. — M.: JIpoda, 2003 rox;

Chnucox JiMTepaTypsl mo Kypey O6masn xavus — 11 knace

Ocnosnan numepamypa
1. Ta6puenssa O.C. Tlporpamma kypca xmmum s 8-11 kmaccoB ofmeoGpasoBarelbHBIX
yupexaeruit.— M.: ITpoga, 2010.
2. «YVuebruk Xumusa 1 1xmace»: O.C.I'abpuensgn - M.: JIpoda. — 2003 rox
Hononnumenvras numepamypa
1.  O.CTa6puensn, I'.T.JIsicoa «Xumust MeTommyeckoe nocobue — 6a30Bbiii  ypoBeHb» - M.:
Hpoda 2006 roz.
2. O.CTa6puemsm, W.I.Ocrpoymos, «OOmas xumus B Tecrax, 3agadax, YMPaXKHEHHIX. 11
kiaace» — M.: lpoda, 2003 rox.
3.  O.CTIa6puensu, IL.H. Bepeskun, A.A.Ymakosa «Xumus 11 kiacc: KOHTPOIBHBIC 1
nposepodHBie paGoThI K yaebruKy». — M.: JIpoda, 2004 r.
4, O.C.T'abpuensn, [.T.JIsicosa, A.I.Beaenckas «Xumua 11 xmace: Hacronmenas xaura ot
yumtens». Yacts 1 — M.: [lpoda, 2003 rox.
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5. O.ClI'abpuensH, I'.I.JIsicora, A.I".Brenenckas «Xumus 11 xiracc: HacromsHad KHura s
yumremns». Yacte 2 — M.: Ipoda, 2003 ro.

6. O.Cl'abpuwenss, I1.B.Pemeros, W.I'Ocrpoymoa «3amaud 10 XMMHH H CIOCOOBI HX
pemenusy - M.: «[lpoday, 2004rox.

7.  BI. Jlenucoa «Xumms 11 kmacc moypounble miamsl 1o yueGuuky O.C.I'aGpuendna,
T".T'.JIsicoBoii» - Boarorpam» Yaurens 2003rozm.

8. M.A.Pabosa, V.JO.Hesckan, P.B.JIuako «TecTsr mo xumum 11 xiaces, - M.: Dxsamen, 2006r.

9. O.C.l'abpuemsan, W.I.ocrpoymoB «XuMHAYeCKHi sKcmepuMeHT B mkoxe 11 kmacewn; - M.:
Jlpoda. — 2009 rop.

Ilonesnnie OﬁpaBQBaTe.]'ll:HLlE CalThI

4.  0O.CIabpmemsa, U.I'.Octpoymos Xumus, Metomuteckoe mocobue 10 wiacc; - M.: Ilpoda, 2001
roj;

5. M.A.Pa6og, P.B.JIunko, E.}O.Hepckas Tectel no xumun k yaebuuky O.C.['aGpuensna u ap.

6. «Xumus 10 xnacey; - M.:«Bx3amen» 2006 rox;

7.  O.CI'abpuesnsa, A.B. Anrykosa «Pabouas Terpaas K yaebnuky O.C.I'abpuensina u ap. « XuMusL
10 xmacey (6azoBeni ypoBers); M.: Ilpoda 2012 rox;

1.  Xumua Xumudeckas Hayka u o6pasosanue B Poccrun hitp://www.chem.msu.su/rus

2.  Xwnwmumsa u XKXuzae — XXI Bex http://www.hij.ru

3. Tazera «Xumusy u callT Ans yauTens «51 uay Ha ypok xaMmumy» http://him. 1september.ru

4,  ChemNet: mopran GhyHIaMeHTaIbHOI0 XAMHYeCKOro obpazopanus http://www.chemnet.ru

5. AJIXMUMHUK: caiit JL.LFO. Amuk6eporoii hitp://www.alhimik.ru

6.  OcHOBBI XMMHH: 06pa3OBATENBHEIA CAUT NI ITKOIFHAKOB H CTYAEHTOR http://www.hemi.nsu.ru

7.  Xwumus B OTkpeITOoM Kojuremike http://www.chemistry.ru

8.  WebElements: onnaiiH-CIIpaBOYHUK XHMHYECKHX 3JeMeHTOB hitp://webelements.narod.ru

9.  BupryarsHas xummdeckas mkona http://maratakm.narod.ru
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0. 3ammMaTenbHas XHMHS: Bce 0 MeTamiax http://all-met.narod.ru

1. Mup xumun http://chem.km.ru

2. Konnexius «EcTecTBeHHOHAYUHEBIE SKCIIEPUMEHTHI): XiMus hitp://experiment.edu.ru

3. XuMus g BeeX: HUIFOCTPHPOBAHHEIE MaTepHANb] IO ob1el, opranndeckodl ¥ HeOpraHuYecKoH

xumun http://school-sector.relarn. ru/nsm/
14. DnexTponHas OubnmoTeKa 110 XuMuK 1 Texaukehttp://him. 1 september.ru
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5. BaHK Iefarorm4eckoro onsita. Metomudeckue pa3paboTKy yPOKOB XHMHH COPOCOBCKAX

yauTene#. http:/www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
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6. Xwuwmwus: Komrexknusa MaTepralioB Uit YIUTEIA XHMHN: TEMaTHYCCKHE IIaHbl, [IPOBEPOTHEIC

paboTEl, METUA-YPOKY, MATePUATTHT ONMMITHAT,. hitp://sysmanova.narod.ru

W gmcla bl

Menmnapecypebi:

Emunele o6pa3oBaTelbHbie pecypesl ¢ caiita www. school-coolection.edu.ru (eAMHOA KOJIEKIHH
0bpazoBaTeEHEIX PECYPCOB)

Vue6GHOE 3IeKTpoHHOE H3ianue «Bupryanbuas taboparopusy Xumusa 8-11xmace

Xumus «[Tomasi mimocTprposansbii kype XMMIUA - u3 cepuu «IIposeps cebs»

«Xumug g Beex 21: «Pemenue 3anayy CaMOyddTENb

Xumus 8-11 xmaccer

CpeicrBa 00y9eHUH.

1. Heuarnnbie mocodHi.

Taoauyw:

Z1



1. Cepus HFHCTPYKTHBHBIX Ta0JIMII IO XHMHH

2. Cepus TabIun 10 OpraHAYECKOH XUMHK

2. MndopManyuoHHO-KOMYHAKATHBHBIE CPeiCTBA:
1. MyneTHMenuiHbIE IPOrPaMMEL (00yJAIOIIHe, TPEHHHTOBbIC, KOHTPOIHPYIONIAE) XHMHUH.
2. 3nexTpoHHas OMOIHOTEKA IO XUMUH.

3. Texunyeckue cpencTBa 00yUeHHs.

1. Dxpan

2. Hoyt6yk

3. MybTaMEIMMHEL IIPOEKTOD

4. Komonku

5. Tlpuurep

Komnexuun:

TommBo

Hedts

Crexio

Ilnactmaccst
ITone3Hblec HCKOIACMBICS

ObopynoBanue:
IlIraruB mns npobupok
JlabopaTopHbie IITaTUBEL
ITpobupxn
ITpubop 11s moATBEepIKAEHHS 3aK0HA COXPAHEHU MAcChl BEIeCTB
IIpubop mist w3y4eHHA cocTaBa BOIAyXa
Jepxarenu s mpobUpox
I"azooTBOmHEIE TPYOKH
CrnupToBKA
Becsr anTexapekue
Taran
Tpeyroneruk dapdopopsrit
Amnnapar Kunma
CeTtku MeTaNIHIECKAE
Jlo:KedKH: A COKATaHKSA BEIIECTB
Kon6s1 pazimuunsix 065EM0B
CrakaHbl XUMAYECKHE
CrexysiHHEIE [UIHHIPBI
CrexsiHHBIC THITETKH
CrexngHEBIC TPYOOUKH
Boponxu
®aphoposas nocyzna

Yuebubie TaOIHIBLI:

TTepuoaudeckas cucrema xumudeckux snementos JI. M. Menneneesa
Ta6uia pacTBOPUMOCTH KHCIIOT, COJIel H OCHOBAaHHM B BOJIE
DIEKTPOXHUMHUYECKHH psifi HAPAKEHHS METAJLIOB

ITnaxaTsl mo xuMuw amd 8-11 xiacoB
ITopTpeTs! BEITAIOMUXCS YIEHBIX — XUMHUKOB

Kputepus 1 HOpMbI OLEHKH 3HAHHI, yMeHHI H HABBIKOB 00y4al0mHUXCH 110 XHMHH
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1. Onenxa ycTHOro 0TBETA.
Otmerka «5» :
OTBET MOJHEIA ¥ IPABUILHEI HA OCHOBAHHH H3y9EHHEIX TEOPHH;
MarepHal H3J0KeH B OIIpe/IelIeHHOH JIOrHIecKoi MocIe1oBaTebHOCTH, IATEPAaTyPHEIM S3EIKOM;
OTBET CAMOCTOATEIbHBIH.
OtBer «4» ;
OTBET ITOJHEIH U MPaBUILHBIH Ha CHOBAHHH H3YUECHHEIX TEOPHI;
MaTEPHaT U3/0)KEH B OIPEJICICHHON JIOTHYECKOH MOCIEN0BATEIbHOCTH, IIPH 3TOM JOIYINSHBI [BE-
TpHU HeCyIecTBeHHbIe OMMUOKM, HCITPABIIEHHEIE TIO0 TPEOOBAHHIO YIUTENIS.
Otmerka «3» :
- OTBET IOJIHBIN, HO ITPH OTOM JOTYIIeHa CYIeCTBeHHAs OMHOKa A OTBET HEIONHBIN, HECBASHDIA,
Ormerka «2» :
- TIpH OTBETE OOHAPYKEHO HETIOHUMAHHE YUaIIUMCsl OCHOBHOTO COZIEpIKaHMsi yueOHOTO MaTepraa Wik
JOTYINCHBI CYMIGCTBCHHBIC OMMOKH, KOTOpPEIC ydamuica HE MOXET HCIPABHTH NPH HABOMAIIMX
BOIIPOCAX YYHTENA, OTCYTICTBHEC OTBETA.

2. OneHka >KcnepAMEHTAJbHBIX YMEHHH.

- OmeHKa CTaBMTCA HA OCHOBaHMM HAO/MOJNEHHA 33 yYallMMHCS W NHCBMEHHOIO OTYeTa 3a
paboty. OTMeTKa «5»:
- paoTa BEIIOIHEHA MOJHOCTHIO W TIPAaBHIIbHO, CHIETaHbI IPaBHIbHEIE HAOIOJEHHS M BEIBOIEIL,
- 3KCIIEPHMEHT OCYNIECTBJIEH 10 IUIAHY C Y94eTOM TEXHHKM GE30IacHOCTH W IpaBun paboThl ¢
BEIIECTBAMH 1 000pyI0BaHUEM;
- MpPOMBJICHBI OPraHH3aMMOHHO - TPYAOBEIE YMEHHMS, MOJJEPXKUBAIOTCA YHCTOTA pabodyero Mecra H
TOPAIOK (Ha CTOJIE, SKOHOMHO HCIIOTb3YIOTCS PEaKTHBBI).

OtrMerka «@» :
- paboTa BBINONHEHAa NPABUIBLHO, C/ACTAHbLl [PABHIIBHBIE HAOJIONEHHS H BBIBOABL, HO IpPH 3TOM
SKCTIEpUMEHT MPOBENEH HE MONHOCTBIO MIIA JONYIICHBl HECYIIECTBCHHblE OmMMOKH B paboTe ¢
BeIIeCTBAMH U 000PYIOBAHAEM.

Ormerka «3»:
- pa6oTa BHIIONIHEHA IPABHIBHO HE MEHEE YeM HAIOJIOBHHY HIIH JIONYyNIeHa CYIIeCTBEHHaA OIHOKa B
XOJIe 9KCIIEpHMEHTa B OOBACHEHHH, B OQOpMICHMHA paboTsl, B COOMIOJNEHMM NPaBHJ TEXHUKA
6e30macHOCTH Ha paboTe ¢ BeImecTBAMH K OOOPYAOBaHHEM, KOTOpas MCIpAaBIETCs Mo TpeOOBaHHIO
YIUTEIS.

Or™MeTKa «(2»:
- pmomymeHsl aBe (W Gonee) CyImeCTBEHHBIE OMMMOKH B XOJ€: SKCIEPHMEHTa, B OOBSCHCHHH, B
obopmiicHEE paboThl, B COOMIOJICHHM IPABHIJI TEXHHKH 5€30MacHOCTH NpH paboTe ¢ BemecTBaMH U
06opynoBaHEeM, KOTODBIC YJAIMKCs He MOXKET HCIPaBHTD [aie 10 TpeOOBAHHUIO yIUTEIs;
- pabota He BBIIOJIHEHE, Y YYallerocs OTCYTCTBYET SKCIIEPUMEHTAbHBIC YMCHHA.

3. OneHkxa ymeHHil pemarh pacieTHbIC 3aXa9H.
OrmeTka «S»:
- B JIOTHIECKOM PacCy’k/IeHHy ¥ pellleHrH HeT omMO0K, 3a71aya pelieHa PanMoHabHEM CoCo60M;
OrmeTka «4»:
- B JIOTMYECKOM DACCYKICHHH H PEIICHHA HET CYMEeCTBEHHEIX OMMOOK, HO 3ajaua pelleHa
HepaIMOHATEHEM COCO60M, MM IOMYIICHO He Gollee ABYX HECYIECTBEHHBIX OMMOOK.
OrmeTra 3»:
- B IIOTHYECKOM PAaCcCYXIEHHH HeT CYIIECTBEHHEIX OMMOOK, HO JTOMYIIEHa CYIIECTBEHHAT OIMHOKa B
MATEMATHIECKUX pacdeTax.
OrmeTKa 2»:
- IMeeTCs CyIeCTBEHHEIE OIMUOKH B JIOTHYECKOM PACCYKIECHHH U B PEIIEeHUH.
- OTCYTCTBHE OTBETA Ha 3aJjaHKE.
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4. Onenxa MECEMEHHBIX KOHTPOJIbLHBIX paborT.
Ormerka «5»:
- OTBET NOJIHBIN U IPaBUIILHEIN, BO3MOXHA HECYIECTBEHHA OIIMOKA.
Otmerka «4»:
- OTBET HEIOJHEIHA MM OOMMYIIeHO He 6oliee IBYX HECYIIECTBEHHBIX OIMAOOK.
OTMeTKa «3»:
- pabota BENIOIHEHA HE MEHEe UM HallOJIOBHHY, JONYIIeHa OJHA CYIECTBEHHAA OIMOKa U IPH 3TOM
[IBE-TPH HECYIIIECTBCHHEIE.
O1meTka «2»:
- pab0Ta BBINONHEHA MEHbIIE YeM HANOIOBHHY HIIH COACPIKHT HECKOIBKO CYIIECTBEHHBIX OLIHOOK.
- paboTa He BEIMOJTHEHA.
[Tpu oleHKe BHIIOIHEHWA MMCHMEHHON KOHTPOIBHOH paboTel HEOOXOMUMO YUHTHIBATh TPeOOBaHHS
eauHOro opdorpaduaeckoro pexumMa.

5. Onenxa TecTOBBIX paboT.

Tectbl, COCTOAINHME M3 IISATH BOMPOCOB MOMKHO HCIONB30BAaTE MOCHE H3YYEHHS KaKIOro
matepuana (ypoka). Tect u3 10—15 BOIPOCOB HCHONB3YETCH VI NEPHOANIECKOTO KOHTPOILA. Tecrt u3
20—30 BOIpOCOB HEOOXOAUMO HCIIONB30BATE I HTOIOBOT0 KOHTPOIIA.

ITpu OLEeHMBAHWY WCIIONB3YETCA ClSAYIOmas MKaa: Ui TeCTa U3 IATH BOIPOCOB

¢ HeT oIUO0K — OIIEHKa «5»;

* 0[IHA OIIMOKA - OIIEHKA (4,

e JIBE OIMHUOKH — OIEHKA «3»;

® TpHU OIMOKH — OIEHKA «2.

Jlina recta u3 30 BOPOCOB:

¢ 25—30 npaBHIBHBIX OTBETOB — OICHKA K7

 19—24 npaBHIILHBIX OTBETOB — OIEHKA «4»;

* 13—18 mpaBHANBLHEIX OTBETOB — OLlEHKA «3n;

* MeHbIIE 12 NPABAIBGHBIX OTBETOB — OLIEHKA «2%.

6. Ouenxa pedepara.

Pedepat oneHABAETCS IO CIEAYIOMIMM KPHTEPHSIM:!

* cobmonenre TpeGoBaHui K ero 0(OpPMIIEHHIO;

e HeOOXOMMMOCTh M JIOCTATOMHOCTh JUIT DAcKpHITHA TeMbl NPHBEJICHHOH B TekcTe pedepara
HHpOpMAIHH;

* ymenne obydaromerocs cBOOOHO H3NaraTh OCHOBHEIE HIICH, OTPLKEHHEIS B pedepare;
 ¢cmocobGHOCTE 06y4Halomerocss IOHATH CyTh 3a/laABACMBIX WIEHAMH AaTTeCTAMOHHOH KOMHCCHH
BOIIPOCOB ¥ C(hOPMYIHPOBATh TOYHBIC OTBETEI HA HUX.
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