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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma o XMMHHM JJIsl OCHOBHOM IIKOJIbI COCTABJIEHA HA OCHOBE
DyHIaMEHTAIBHOTO si/ipa cofepxkaHus odmiero oopazoBanus u TpeboBaHul K pe3ybTaTamMm
OCHOBHOTO 00111eT0 00pa3oBaHus, MPEACTaBICHHBIX B DeepabHBIM rOCYyAapCTBEHHOM
o0pa3oBaTebHOM CTaHJapTe 00IIero 0Opa3oBaHus BTOPOTo MOKoJIeHUs. B Hell yunThIBatoTCs
OCHOBHBIC HJICU TIOJIOKEHUS TPOTPaMMbI Pa3BUTHUS U OPMUPOBAHUS YHHUBEPCATHHBIX YICOHBIX
JENCTBUI 1151 OCHOBHOTO 00IIIEr0 00pa30BaHHUs.

[IpenmogaBanue y4eOHOTO Kypca «XHUMHUU» B OCHOBHOW IIKOJIE OCYIIECTBISCTCS B
COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMH JOKYMEHTAMH U UHCTPYKTUBHO METOJIUYECKUMU
MaTepuaiamu:

v' 3akon Poccuiickoit @enepanuu «O0 obpazoBanuu B Poccuiickoii demepanum» oOT

29.12.2012r. No273-D3;

v @ezepalbHbIii TOCYIApPCTBEHHBIA 00pa30BaTEIBbHBIA CTAaHIAPT OCHOBHOTO 00IIero odpa-
30BaHUs, YTBEPXKIEHHBIH mnpukazoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
VTBEpXKIACHUM W  BBEICHHMM B  JeiicTBue  (enepadbHOr0  rocyAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHJAapTa OCHOBHOTO oOmmero oOpaszoBanus» (B pea. IpHUKasza
Muno6pnayku Poccun ot 29.12.2014 Ne1644)

v B coorBerctBuM ¢ y4eOHbIM 1anoM MAOY «COIII Ne 135»

v OcHoBHas 0011e00pa3oBaTesbHas MporpaMMa OCHOBHOTO o01ero oopasoBanus MAOY
«COMI Nel35y»

v' Tlonoxenue o PaGoueit mporpamme yueGHBIX npeaMeToB, KypcoB MAOY «COIII Ne
135».

v" Tlporpamma cpeatero (mosHoro) oomuiero oopasosanus mo xumuu. 10—11 Kimaccel, aBTop
0O.C.I'abpuensH.

Omna paccuutana Ha 68 u/roj (2 u/nen). [lannas pabouas mporpamma peanusyeTcs B yueOHUKax
Ut 001eo0pa3oBarenbHbIX yupexacauii aBropa O.C. 'abpuensna «Xumus. | 1kmace (6a30BbIi
YPOBEHB)».

Peanuzamnusi naHHOM TpOrpaMMbl BKJIIOYAET HCIOJIB30BAHUE JJICKTPOHHBIX TEXHOJOTUUA U
TEXHOJIOTHI TUCTAaHIIMOHHOTO O0YYEHHUSI.

O0ocHoBanue Bbioopa YMK, Ha 0CHOBe KOTOPOro BeJeTcsl NpenoJaBaHue npeamMera
«XuMHD»

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM «O0 obpazoBanuu B PD» ocHOBHOI 3a1aueit
MAO «COII Nel35y, saBisieTcsi: OCyIIECTBICHUE IEICHANPABICHHOTO MPOIecca BOCIUTAHUS U
oOyueHnus rpaxad P® B uHTEpecax yyalmuxcs U UX poauTeeH, o01ecTBa, rocy1apcTaa,
COIPOBOKAAIOIIETOCS JOCTHKEHUEM 00YUarOIIMMHKCS YCTAaHOBJIEHHBIX TPEOOBaHUI
(enepaabHOro KOMIIOHEHTA roCy1apCTBEHHOI0 00pa3oBaTeNbHOrO cTaHaapTa. Obecnedyenue
€IMHCTBa 00pa30BaTEIBHOTO MPOCTPAHCTBA, TPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTeIbHBIX
IporpaMM HayalbHOTO 00IIEro, OCHOBHOTO O0IIEro, CpeHero (IoIHOro) o0pa3oBaHusl.

Peanmzanus qaHHOM MpOrpaMMBbl BKITIOYAET UCTIOIH30BAHNE AJIEKTPOHHBIX TEXHOJIOTHH U
TEXHOJIOTUH TUCTAaHIITUOHHOTO O0YUYECHHS.

Conepskanne cpeaHero (1moJiHoro) oomero oopa3oBaHue HATPABJICHO HA PEIICHHE JIBYX 3a/a4:
1. 3aBeprieHune 061e0Opa3zoBaTENbLHOM MOATOTOBKH B COOTBETCTBHH C 3aKOHOM 00

obpazoBanuu (B pepakmuu 2007 T.).

2. Peanu3anus npennpogeccioHaIbHOro 0011ero oopa3oBaHus, KOTOPOE MO3BOJSET 00eCIeUUTh

MIPEEMCTBEHHOCTH 00111eT0 U MPOheCCHOHATHPHOTO 00pa30BaHUS.

OnHOi U3 BaXKHEHIIIMX 3a]1a4 ATOT0 3Tana SBJsSeTCs MOAroTOBKa 00yUYaloMMXCsl K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPO(HECCHOHAILHOTO MYTH.
OO6yuaroniyecs JOJKHBI HAYYUTHCS CAMOCTOSITETIBHO CTABUTH 1IETTH U OTIPENIENIATh IMYTH UX
JOCTHKEHUS, UCTI0Ih30BaTh PUOOPETEHHBIH B IIIKOJIE OTIBIT IESTEILHOCTH B PeaibHOMN JKHU3HH,
3a paMKaMu y4eOHOro mporiecca.

['maBHBIC meaU cpeaHero (TI0JHOTO) 00IIero 00pa3oBaHMs:



* popMHUpoOBaHUE 1IETOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSAX, YMEHHUIX U CIIOCO0axX NesITeIbHOCTH;

* IPUOOPETEHKE OTBITa PA3HOOOPA3HON JESATENIbHOCTH, ObITA IO3HAHUS U CAMOIMIO3HAHUS;

* MOJITOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOPA MHANBUIYAIbHOM 00pa30BaTEIbHON WK
podecCuoHaNBHOM TPACKTOPHUH.

Boubiioit BKiIa1 B TOCTHIKEHUE TIIaBHBIX IIeJeil cpetHero (II0JIHOro) 001ero
00pa30oBaHMs BHOCUT U3Y4YE€HHE XUMUU, KOTOPOE MIPU3BAHO 00ECIICUUTh:

1) popmMupoBaHUE CUCTEMBI XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

2) pa3BUTHE TUYHOCTU O0YHAIOIIUXCS, X HMHTEIUICKTYalIbHOE U HPAaBCTBEHHOE
COBEpUICHCTBOBaHUE, (POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOLICHUH U HKOJIOTUYECKU
11e51eco00pa3HoOro MOBEACHUS B OBITY M TPYAOBOM JACATEIBHOCTH;

3) BBIpabOTKY y 00y4YarOImuXcst IOHUMAaHUsI OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUH XHUMHH, &
Takxke (GopMUpOBaHKE y HUX OTHOIIECHHS K XUMHH KaK BOZMOKHOU 00acT Oy Iymiei
MPAKTUYECKON AESITEFHOCTH;

4) hbopmupoBaH¥e YMEHHI 0€30IaCHOT0 00paIleHus C BEIIECTBAMHU, UCTIOIb3YEMBbIMU B
MOBCEIHEBHOM JKHU3HH.

enun n3ydyeHust XuMuu B cpeiHEN (IIOJTHOM) MIKOJIE:

* popmupoBanue y oOydaromuxcsi yMEHus! BUACTh U IOHUMATh IIEHHOCTh 00Opa30BaHuUs,
3HAYMMOCTh XMMHYECKOTO 3HAHMS ISl KaXKIOTO YeJIOBEeKa, HE3aBUCHMO OT €T0
npodeccuoHaNBHON e TEIbHOCTH;

* (hopMupoBaHue y 00ydarOMIMXCsl YMEHUN pa3udaTh (PaKThl U OLIEHKH, CPAaBHUBATH
OILICHOYHBIE BBIBOJIbI, BUACTH UX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C
OTIpEeICIICHHOM CUCTEMOM IIEHHOCTEH, (POPMYIMPOBATh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

* (hopMupoBaHKe y 00yJaIOUINXCS ETOCTHOTO MPEICTABICHUS O MUPE M POJIH XHMHUHU B
CO3JIaHUH COBPEMEHHOI €CTECTBEHHOHAaYUYHOU KapTUHBI MUPA; YMEHUS OOBSACHATh OOBEKTHI U
IIPOLIECCHI OKPYIKAOIIEH IEHCTBUTEIBHOCTH — IPUPOIHOM, COUAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOH cpeJibl, — HMCIOJIb3YS JUIsl 3TOT0 XUMUYECKHE 3HAHMS;

* IPHOOpETeHNE 00YYAIONUMICS OTIBITa PA3HOOOPA3HOM e TETFHOCTH, OIBITAa IO3HAHUS H
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE [T PA3INYHBIX
BUJIOB JICATEIBHOCTHY (HABBIKOB PEIICHHS MPOOJIEM, TPUHATHUS PEIICHUH, TONCKa, aHAIHN3a ’
00paboTKH MHPOPMALIUU, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUHN, HABBIKOB
COTPYAHUYECTBA, HABBIKOB 0€301acHOT0 OOPAIICHNs C BEIECTBAMH B IOBCETHEBHON JKHU3HN).

[leHHOCTHBIE OPUEHTHPHI COJIEPKAHUS Kypca XMMHUH B cpeiHEl (TIOJIHOM) IIKOJIE He
3aBHUCAT OT YPOBHS U3YUCHMSI U ONIPEIEIIAIOTCS crienuuKoi XUMUU Kak HayKku. [ToHsTue
«IIEHHOCTBHY BKJIIOYAET €IMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYOBEKTUBHOTO (OTHOIIIEHUE
CyObeKTa K 00BEKTY), TOITOMY B KaU€CTBE IIEHHOCTHBIX OPUEHTUPOB XUMHUUECKOTO
00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3y4aeMble€ B Kypce XUMUH, K KOTOPBIM Y yUaluXcs
(dopmupyeTcs IEeHHOCTHOE OTHOILIEHHE. [Ipu 3TOM BeAyIIyI0 poJib UTPAIOT MTO3HABATEIbHbIE
LIEHHOCTH, TaK KaK JaHHbIN Y4eOHbIN MpeMeT BXOIUT B TPYMITy IPEIMETOB [T03HABATEIHHOTO
LIMKJIA, [JIaBHASI LI€Tb KOTOPBIX 3aKJIF0YAETCS B U3yYEHNUU IPUPOJIBI.

OcHOBY NO3HaBaTeNbHBIX IEHHOCTEH COCTaBISIOT HAyYHbIE 3HAHUS, HAYYHbIE METObI
MO3HAHUS, a IEHHOCTHbIE OPUEHTALUH, (POPMUPYEMBIE Y YUALTUXCS B MPOLIECCE N3YUECHUS
XUMUH, IPOSBIISIOTCS:

* B IPU3HAHUU [ICHHOCTH HAY4YHOI'O 3HAHUs, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;
* B IGHHOCTH XMMHYECKUX METOJOB UCCIIEeI0BAaHUS )KMBOW U HEKUBOM MPUPOIBL;

* B IOHUMaHHUH CJIOKHOCTH U POTUBOPEYUBOCTH CAMOI'0 IIPOLECCA ITIO3HAHUS KaK U3BEYHOIO
crpemienus k Mctune.



B xadecTBe 00BEKTOB IICHHOCTEH TPy/1a U ObITa BBICTYIAIOT TBOPUECKAs CO3UIATEIIbHAS
JeSITeIIbHOCTb, 3I0POBbIi 00pa3 KU3HH, a IICHHOCTHBIC OPUCHTAIIMH COJICPYKAHUS Kypca XUMHUH
MOT'YT PaCCMaTpUBaThCs Kak (POPMUPOBAHUE:
® YBAXKUTCIIbHOI'O OTHOLICHUS K CO3HHaTeHBHOﬁ, TBOp‘leCKOI;'I JACATCIIBHOCTH,

* MOHUMAHUS HEOOXOJMMOCTH 3I0POBOTO 00pa3a KU3HHU;

* HOTPEOHOCTHU B OE3YCIIOBHOM BBIITOJTHEHUH MTPaBUII 0€30IIaCHOTO UCIIOJIb30BAHMUS BELICCTB B

MOBCETHEBHOM KHU3HHU;

* CO3HATENBHOTO BEIOOpA Oymymeii mpodeccuonanbHoM AesTensaocT. Kype xumun obnagaer

BO3MOXKHOCTSIMHU JIJ1s1 GOPMHUPOBAHKS KOMMYHUKATHBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX

COCTaBJISIFOT TPOLIECC OOIIEHHS, TPAMOTHASI PEYb.

LleHHOCTHBIC OPHEHTAIIMHU KypCa HalpaBJICHbl Ha BOCIIMTAHUE Y O0YYaIOIINXCS:

¢ [IPaBHUJILHOT'O UCIIOJIb30BAHUA XUMHUYECKOU TCPMHHOJIOTMN U CUMBOJIMKH;

* MOTPEOHOCTH BECTH JMAJIOT, BBICIYIINBATh MHEHUE OMIMOHEHTA, Y4aCTBOBATh B JIUCKYCCHH;
* CIIOCOOHOCTH OTKPBITO BBIPAXKATH U APr'YMCHTHUPOBAHO OTCTaMBAaTbh CBOIO TOYKY 3PpCHUA.

1. [Inanupyemblie 06pa3oBaTe/ibHbIE Pe3yJbTAThI

JlesTenbHOCTh yuuTess B 00yUYeHUH XUMUU B CpeHeH (ITOJIHOM) IIKOJIe JOKHA ObITh
HaIpaBJieHA HA JOCTMIKEHUE O0YUAIOIIMMHUCS CICAYIONINX PE3yJIbTATOB:
JIn4HOCTHBIE:

- pa3BUTHE IIO3HABATEIIBHBIX HHTEPECOB M HWHTEIUICKTYalbHBIX CIIOCOOHOCTEH B TIpoIecce

CaMOCTOSITEJIbHOTO IPUOOPETEHUsT XHMMUYECKUX 3HAHUH C MHCIOJIB30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(GOPMAIUH, B TOM YHCJIE KOMIIBIOTEPHBIX;

- BOCIIUTaHHE YOEXKJICHHOCTH B TO3UTHBHON POJHM XMMHUHU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOJMMOCTH XMMHUYECKHA T'PAaMOTHOTO OTHOIIEHHSI K CBOEMY 3/J0pPOBBIO M OKpYIKaromiei
cpene; - BOCIIUTAHUE YYBCTBA TOPAOCTH 3a POCCUMCKYIO XHUMHUYECKYIO HAYKYy, TyMaHU3M,
OTHOLIEHUE K TPYAY, LIEIEYCTPEMIICHHOCTD;

- (opMHpOBaHKE 1IEIOCTHOTO, COLIMATILHO OPUEHTUPOBAHHOTI'O B3IJIs/1a HA MUD B €0 OPraHUYHOM
€IMHCTBE U Pa3HOOOPa3UU MPUPO/IBI;

- (opMHpOBaHKE YBAKHUTEIFHOTO OTHOLIEHUS K MTHOMY MHEHUIO;

- OBJIAJICHUE HABBIKAMU a/IANTALIMU B TUHAMWYHO U3MEHSIOIIEMCS U Pa3BUBAIOIIEMCSI MUApE.
NPUHATHE U OCBOEHME COLIMAJIbHOW pONM OOydarolerocsi, pa3BUTHE MOTHUBOB Y4YeOHOM
JeSTeNbHOCTH U (POPMUPOBAHKE TMUYHOCTHOTO CMBICTIA YUCHHUS,

- Pa3BUTHE CAMOCTOSITEIIBHOCTH U IMYHOCTHON OTBETCTBEHHOCTH 34 CBOM IIOCTYIIKH, B TOM YHCIIE
1 MHOOPMALIMOHHOW JESATENIbHOCTH, Ha OCHOBE MPEJCTABIECHUN O HPABCTBEHHBIX HOPMaX,
COLIMAJILHOW CIPaBeAIMBOCTH U CBOOOIE;

- (GopMHpOBaHHE SCTETHUECKUX NOTPEOHOCTEH, IIEHHOCTEN U YyBCTB.

- pa3BUTUE DSCTETUYECKHX UYYBCTB, J0OPOKENATEIBHOCTH M SMOIMOHAIbHO-HPABCTBEHHON
OT3bIBUMBOCTH, TIOHUMAHUS U CONIEPEKMUBAHUS UyBCTBAM JPYTHUX JIOJIEH;

- Pa3BUTUC HABBIKOB COTPYAHHUYCCTBA CO B3POCIBIMU U CBEPCTHUKAMU B PA3JIMYHBIX COUAJIBHBIX

CUTyalusaXx, YMCHUA HC CO31aBaTh KOHCbJ'H/IKTOB M HaXOJUTH BBIXOJ U3 CIIOPHBIX CHTyaHHﬁ;
- CBO60)IHO I10JIb30BAaThCA BBIpa6OTaHHI)IMI/I KPpUTCPpUAMU OUCHKH U CAMOOILICHKH, UCXOAA U3 LEIN
U HMMEIOIIUXCS KPUTEPUEB, pazinyasl pe3ysibTaT M CIIOCOObI JCWCTBHH; - CAMOCTOSTEIBHO
OCO3HAaBAaTh MPHUYMHBI CBOCTO yCII€Xa NN HEYCIIEXa U HAXOAUTHb CHOCOOBI BbIXOJa U3 CUTyallun
HeycIiexa,
- YMETh OLEHHTh CTENeHb YCIEHIHOCTH CBOCH HMHIMBHAYyaJIbHOH  00pa3oBaTeinbHOM
JeATENbHOCTH;



- (hopmupoBaHME YCTAaHOBKM Ha  O€30MacHBIA, 3M0pOBBIH 00pa3 KH3HW, MOTHUBAIIUU K
TBOPYECKOMY TpPyay, K paboTe Ha pe3ysbTar, OCpPe:KHOMY OTHOIICHUIO K MaTepHabHBIM H
AYXOBHBIM HCHHOCTAM.

MeTanpeaMeTHBIMH pe3yIbTaTaMH U3yUECHUS MTpeaAMETa « XUMHS» SIBISIeTCS (OPMUPOBAHUE
YHHUBEpCaIbHBIX yueOHbIX aercTBuil (YVY /).

Pecynamusnvie YVII.

- CaMOCTOSITEIILHO OOHAPYKHUBATh M OPMYIUPOBATH TPOOJIEMY B KJIACCHOW U MHIUBHIYJILHOM
y4eOHOH JIesTeIbHOCTH;

- BBIIBUTaTh BEPCHH PEIICHHS TPOOJIEMbI, OCO3HABaTh KOHEYHBIN pe3yJbTaT, BHIOMPATH U3
MPEITIOKEHHBIX M UCKATh CAMOCTOSTEIIEHO CPEACTBA TIOCTHIKESHUS 1IN,

- COCTaBIIATH (MHIMBUAYAILHO WM B TPYIIIIC) IJIAH PEIICHUS TPOOJIEMbI (BBITOIHEHHS TIPOCKTA);

- TOA0MpAaTh K Kax10i mpobieme (3a/1a4e) aIeKBaTHYIO el TEOPETUUECKYHO MOJICIb;

- paboTasi 1o MpeI0KEHHOMY U CaMOCTOSITENIbHO COCTAaBICHHOMY IIJIaHY, UCIIOIB30BaTh HAPSAY
C OCHOBHBIMH W JOTOJHHUTEJBHBIC CPEICTBA (CIPaBOYHAsS JIMTEPATYpa, CIOXKHBIC MPHOOPHI,
KOMITBIOTED);

- TUIAHUPOBATH CBOIO MHAMBHIYaJIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO;

- paboTaTh MO0 CAMOCTOATEIBHO COCTABICHHOMY IUIAHY, CBEPSISICh C HUM H IEIBIO ACATEIbHOCTH,
UCTIPaBJIsisl OMIMOKH, MCIOJB3Ysl CAMOCTOSITENILHO TOAO0OpaHHBIE CPEJCTBAa (B TOM YHCIE U
WuTepHeT); - B X0/Ie MPECTABIICHUS IPOSKTa AaBaTh OIICHKY €r0 Pe3yJibTaTaM.

[losnasamenvrvie YVJI:

- aHAJM3UPOBaTh, CPABHMBATH, KIaccU(UIUPOBATh U 0000IIaTh (aKThl U sIBICHUS. BBIABIATH
MIPUYMHBI U CJIEJICTBUS IPOCTHIX SIBICHUN;

- OCYIIECTBIISITh CPaBHEHHE, KIacCU(PUKAINIO, CAMOCTOSTENIbHO BEIOUPAsi OCHOBAHUS U KPUTEPUH
JUI YKa3aHHBIX JIOTHYECKHUX OIIEepalvii;

- CTPOHUTH JIOTUYECKOE PACCYKJIEHUE, BKIIOYAIOINIEE YCTAHOBJIEHUE NPUUMHHO-CIIEICTBEHHBIX
CBSI3CH;

- CO3J1aBaTh CXEMaTHUYECKUE MOJIEIH C BbIJICIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

- COCTAaBIISATh TE€3MCHI, PA3JIMYHbIE BUIBI TNIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.);

- 1peoOpa3oBbIBATh HHPOPMAIIMIO U3 OJTHOTO BHAA B APYToH (TabynIly B TEKCT U Ip.);

- YMETb ONPENENATh BO3MOXKHbIE HNCTOYHMKH HEOOXOAMMBIX CBEIEHUIl, MPOU3BOAUTH MOUCK
uH(pOpMaINY, aHATTU3UPOBATD U OLICHUBATH €€ JIOCTOBEPHOCTh; - IPE/ICTABIATH HH(POPMALIHIO
B BUJIE KOHCIIEKTOB, TaOJIUII, CXeM, IpaQHUKOB.

Kommynuxamuenvie YV/I.

- CaMOCTOSITEJIbHO OpPraHM30BBIBATH y4yeOHOE B3aMMOJEHCTBHE B Ipymre (OnpeensiTh o0iue
LIEJIU, PAaCTIpEIEIATh POJIH, I0TOBApUBATHCS JPYT C IPYTOM H T.1.);

- (opMynHupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHNIO, apTYMEHTHPYET UX;

- OCYWIECTBISATh B3aHMHBIM KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIITb;



- OpraHu3oBbIBaTh U MJIAHUPOBATH Y4EOHOE COTPYTHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

OIIPECACIIATh LCIIN U (bYHKHI/II/I Y4aCTHHKOB, CII0COOBI BBaHMOHefICTBI/IH; IJIaHUPOBATDH 06H_[I/Ie

CTIOCOOBI PabOTHI;
- Opartb Ha ce0s1 MHUIIMATHUBY B OPTaHU3aIMH COBMECTHOTO JICHCTBHSA (1€70BOE JHIEPCTBO);
- BJIQJIETh MOHOJIOTMYECKOM M JMANOTHYecKod (opmMaMu pedyd B COOTBETCTBHHU
rpaMMaTH4YCCKUMHU U CUHTAKCHUYCCKUMU HOPMAMU POJHOTIO SA3bIKA.

Hpe}lMeTHLIe pe3yJdbTaThbl

OOyuyaromuiics HAYYUTCS:

—  pacKpbiBaThb Ha MpUMEpPax pojb XHUMHH B (HOPMHUPOBAHHH COBPEMEHHOW HAyYHOU
KapTHUHBI MUPA U B MPAKTUYECKON JEATEIHLHOCTH YETIOBEKA, B3aUMOCBSI3b MEXKIy XUMUEH U
JPYTMMHU €CTECTBEHHBIMU HAyKaMM;

—  YCTaHaB/IUBaTb MPUYMHHO-CJIEJICTBEHHBIC CBSI3U MEXKIYy CTPOCHHUEM AaTOMOB
XUMUYECKHUX IJIEMEHTOB U MEPHUOJUYCCKUM M3MEHEHUEM CBOMCTB XUMHUYECKUX IJIEMEHTOB U
WX COCIMHEHHI B COOTBETCTBUHU C IMOJIOKEHUEM XMMHYECKUX IJIEMEHTOB B MEPHOIUYECKON
CHCTEME;

—  aHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOICTBA BEIIECTB, MPUMEHSA IOJOKECHUS
OCHOBHBIX XMMHUYECKUX TEOPU: XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX coennHeHuil A.M.
ByTneposa, cTpoeHus aToMa, XUMUYECKOM CBSI3U, SJIEKTPOIUTUUYECKON TUCCOLMAIIMN KUCIOT
Y OCHOBAHUU; YCTAHABIIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSA3M MEXIY CBOMCTBAMH BEILIECTBA
Y €ro COCTaBOM M CTPOEHUEM;

—  NPUMEHSTH MPAaBUJIa CUCTEMATUYECKON MEXTyHApOJHON HOMEHKIIATYPhl KaK CPEJICTBA
pa3ianyeHus U UACHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITb MOJIEKYJIIDHBIE M CTPYKTYpHbIE (OpPMYJIBI HEOPraHUYECKUX M
OpTraHWYECKUX BEIIECTB KaK HocUTeNel nH(OpMAIIUU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX U
MPUHAJIEKHOCTH K OMPEIETICHHOMY KJIACCY COEIMHEHUI;

—  OOBSCHATH MPUPOIY U CHOCOOBI OOpa30BaHUSI XWMHUYECKOW CBSI3U: KOBAJICHTHOU
(MONsIpHOM, HEMOJISIPHOMN), HOHHOM, METAJUTMYECKOM, BOJIOPOJHON — C LETBI0 ONMpeaeieHus
XHMHYECKOH aKTUBHOCTH BEILIECTB;

—  XapakTepu3oBaTh GU3NYECKUE CBOWCTBA HEOPTAHMUYECKUX U OPTAaHUYECKUX BEIIECTB U
YCTaHABIWBATh 3aBUCUMOCTh (DU3WYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAJUTHYECKOU
pELIeTKY;

—  XapakTepu3OBaTh 3aKOHOMEPHOCTHU B W3MEHEHUU  XUMHUYECKUX

CBONCTB
MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, BBICIINX OKCUIOB U THIPOKCHIOB,;

— TMPUBOJUTH TMPUMEPHl XUMHUYECKHUX PEAKUUN, pPACKPHIBAIOIIMX XapaKTEepHBIE
XUMUYECKHE CBOMCTBA HEOPTAaHWYECKUX U OPTraHWYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C
1EJTbI0 UX UACHTU(GUKAIIMN U O0BSICHEHUS 00JIaCTH TPUMEHEHHS,;

—  ONpeAeNsaTb MEXAaHU3M PEaKlMM B 3aBUCUMOCTH OT YCIIOBUM MPOBEJACHUS PEAKLUH U
MPOTHO3UPOBATh BO3MOXXHOCTh NPOTEKAHUS XMMHYECKUX pEaKIMii Ha OCHOBE THIIA
XUMUYECKON CBSI3U U aKTUBHOCTU PEAreHTOB;

—  yCTaHaBIMBAaTh 3aBUCHMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUI
OT XapakTepa B3aMMHOIO BIJIMSHUS aTOMOB B MOJIEKyJaX C LENbl0 MPOTHO3UPOBAHUS
MPOAYKTOB PEAKIUU;

C



—  YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTM XHUMHYECKON pEaKIUHM U CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAaKTOPOB C IEIBIO0 ONMPEACICHUS ONTUMAJIbHBIX
yCJIOBI/Iﬁ HpOTeKaHI/ISI XUMHUYCCKUX HpOLIeCCOB;

— yCTaHaBJII/IBaTb I‘CHCTI/I‘-IGCKyIO CBSI3b MC)KI[y Ki1acCaMu HCOpI‘aHI/I‘-IGCKI/IX 148
OpPraHWYECKHUX BEUIECTB JUIsl 000OCHOBAHUS MPUHIIUITHAIBHON BO3MOKHOCTH
MOJTYYECHHUSI HEOPTraHUYECKUX U OPraHUYECKUX COEUHEHHM 3aTaHHOIO COCTaBA U CTPOCHHS;

— moaduparh  pearcHTHI, yCIIOBUSA u ONpeaesaTh MPOIYKThI

peakuuid,
MO3BOJISIOIINX PEATM30BATh JIAOOPATOPHBIC U MTPOMBIIIICHHBIC CITOCOOBI TIOJTYYCHHS
B&)KHG?ILHPIX HeOpI‘aHI/I‘ICCKI/IX nu OpFaHI/I‘-IeCKI/IX BCIIICCTB,

—  ONpeAeNsITh XapakTep Cpelapl B pPe3yjbTaTe THUAPOJHU3a HEOPraHUYECKUX U

OpI‘aHI/IquKI/IX BCIICCTB U HpI/IBOI[I/ITB HpI/IMepBI I‘I/II[pOJII/I3a BCIICCTB B HOBCCHHGBHOﬁ JKN3HU

YyeJioBeKa, OMOJIOrMUYeCKUX OOMEHHBIX MPOIECCaX U MPOMBIIIIEHHOCTH;
— TPUBOJIUTH TNPUMEPHl OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pEAaKUUH B MpPUPOJE,

MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEITCIbHOCTH OPraHU3MOB;
—  000CHOBBIBATh MIPaKTUYECKOe HCII0JIb30BAHUE HEOPTraHUYECKHUX
u
OpPraHWYECKUX BEILIECTB U UX PEAKIUH B IPOMBIIUICHHOCTH U OBITY;

—  BBIIOJHATh XMUMHYECKUMH OSKCIEPUMEHT 10 PACHO3HABAHUIO U  IOJIYUYEHUIO
HEOPraHWYECKUX M OPraHMYeCKUX BEIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJlaccam
COCTMHEHUH, B COOTBETCTBUY C IIPABHIIAMU H ITPHEMaMH 0€3011acHOM pabOThl C XUMHUYCCKHUMH
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;

— TIPOBOAWTH pacyeThl HA OCHOBE XHWMHUYCCKUX (OPMYJT W ypaBHEHUH pPEaKIIHii:
HaXOXXJIEHWE MOJEKYJSIpHOW (DOPMYIJIBI OpPraHWYECKOTO BeIIeCTBa MO €ro IJIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSAUIUX B €r0 COCTaB, WM 10 MPOAYKTaM CrOPaHHUsl; pacueThl
MaccoBOM 10JIn (MacChl) XUMHUYECKOTO COEIMHEHUS] B CMECH; pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OHO U3 BEUIECTB 1aHO B U30BITKE (MMEET
MpPUMECH); pacdyeThl MacCOBOW WM OOBEMHOH [ONMM BBIXOJA MPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOXKHOTO; pacyeThl TEemIoBOro 3(deKkra peaxiuu; pacdeTbl 00BEMHBIX
OTHOIIIEHUW Ta30B MPU XUMHYECKUX PEaKIMsIX; pacueTbl Macchl (00bemMa, KOJIWYECTBa
BEIIIECTBA) MPOAYKTa PEAKIIUH, €CIIM OJTHO U3 BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEeICHHOM
MacCOBOH J10JI€M paCTBOPEHHOI'O BEILIECTBA;

—  BJIQJIETh MpaBWJIaMH 0€30MacHOr0 OOpaleHusi ¢ €IKUMHU, TOPIOUUMUA M TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XMUMHH;

—  yCTaHaBIMBAaTh B3aUMOCBSI3U MEXIYy (haKTaMd M TEOpPHUEH, IPUUYMHONU M CIEICTBUEM
MpU aHaIKM3€ TPOOJIEMHBIX CUTYyalii 1 OOOCHOBAaHWHM MPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHUYECKUX 3HAHU;

—  TPeICTaBJIATh MYTH PElIeHUs TI00aTbHBIX MPOOIeM, CTOSIINX Mepe]l YeTOBEYECTBOM,
Y MTEPCIIEKTUBHBIX HAPABIICHUH Pa3BUTHS XUMHUECKUX TEXHOJIOTHH, B TOM YHCJIE TEXHOJIOTUN
COBPEMEHHBIX MaTEPHAIIOB C Pa3IUYHON (DYHKIIMOHAIBHOCTHIO, BO300HOBJISIEMBIX
HCTOYHUKOB CBIPBS, MEPEPAOOTKH U YTHIN3AIUH TPOMBIIIIICHHBIX U OBITOBBIX OTXO/IOB.

OO0y4yaomuiics NoJy4YdT BO3MOKHOCTH HAYYMTHCSH:

—  (opmynupoBaTh LI€JIb WUCCIEIOBAHUS, BBIABUTATH U IMPOBEPATH SKCHEPUMEHTAIBHO
TUIMOTE3bl O XMMHUYECKUX CBOMCTBaX BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHMS, HX



CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKLUH, O XapakTepe U IMPOAYKTaX pPa3IuYHBIX
XUMHYECKUX PEaKIIUii;

- CaMOCTOATCJIBHO IUIAHUPOBATHL W HNPOBOAUTH XHUMHYCCKUC OSKCIICPUMCHTBI C
co0uroIeHreM TpaBuII O€30MacCHOM paboThI ¢ BElEeCTBAaMHU U Ja00paTOPHBIM 000pYI0BAHUEM;

—  OIHUCHIBaTh COCTOSHHE OJICKTPOHA B arOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX MPEACTABICHUH O CTPOCHHH aroMa Uil OOBSCHEHHs pe3yJIbTaToB
CIIEKTPAJILHOTO aHAJIN3a BEIECTB;

—  TPOrHO3MPOBATH BO3MOXKHOCTH IPOTEKAHHS OKHCIUTEIbHO-BOCCTAHOBHTEIBLHBIX
peaKkLmii, JIeXkKaAIKUX B OCHOBE IPUPOIHBIX U IIPOU3BOACTBEHHBIX IIPOLIECCOB.

2. Conepxkanue y4eOHOIo npeaMera
Oowan xapakmepucmuka yueoHo2o npeomema

OcoOenHocTu coniepkanus 00y4eHuss XUMHUU B cpeiHel (TOTHOMN) MIKOJIe 00yCIOBICHBI
cnenupUKON XUMUH, KaK HAyKH, U TTOCTaBIICHHBIMU 33ja4aMu. OCHOBHBIMU MTPOOIEMaMu
XUMUH SIBJISIFOTCS] U3yYEHHE COCTaBa U CTPOSHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOCHUSI, TOJTYyUYEHUE BEIIECTB C 3a/IaHHBIMUA CBOMCTBaMH, UCCIICIOBAHNE 3aKOHOMEPHOCTEN
XUMHUYECKHUX PEaKIHMi U MyTel ynpaBiIeHHUs UMU B LENSIX MOTyUYeHUsI HEOOXOAUMBIX YEIOBEKY
BEIIIECTB, MAaTEPUAJIOB, SHEPTHH.

[ToaTomy B paboueii mporpaMMe o XMMHUH HAILIUTH OTPaKEHHE OCHOBHBIE COJIepKATEIbHbIE
JTUHWH:

* «BermecTBo» — 3HaHUS O COCTABE U CTPOCHHUH BEILIECTB, UX BAKHEUIIUX (PU3UUECKUX U
XHMHUYECKHX CBOMCTBAX, OMOJIOTUYECCKOM JICHCTBUU;

* «XuMHuUecKas peakuus» — 3HaHUS 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE
CBOMCTBA BEILIECTB, CIIOCO0AX yMPABICHUS] XUMUUECKHUMH MPOIIECCAMU;

* «[TpumeHeHre BelecTB» — 3HAHUS U OIBIT MPAKTUYECKON ASSITEFHOCTH C BEIIECTBAMU,
KOTOpbIE HanboJiee 4acTo ynoTpeOIstoTCsS B TOBCEIHEBHOM KU3HU, IIIMPOKO UCIIOJIb3YIOTCS B
MPOMBINIJICHHOCTH, CEJILCKOM XO03SHCTBE, Ha TPAHCIIOPTE;

* «SI3BIK XUMUW» — CHUCTEMa BOXKHEHUTIINX MOHITHIA XHMHH U TEPMHUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKIIATypa HEOPraHUYECKUX U OPraHMYECKUX BEIECTB, T. €. X Ha3BaHUA (B
TOM YHUCJIC U TPUBHAIILHBIC), XUMUYIECKHE (POPMYIIBI M ypaBHEHUS, a TAK)KE MPaBHIIa TIEPEBO/IA
uH(}OpPMAIIUU C POJHOTO HIIM PYCCKOTO S3bIKa Ha SI3BIK XUMUU U 00paTHO.

Tema 1 [lepuoanyeckuii 3aK0H U cTpoeHue aroma (6 1)

OcCHOBHBIE CBEICHHS O CTPOCHHUH aTOMA. S|IpO: IPOTOHBI U HEUTPOHBL. M30TOMBI. DIIEKTPOHBI.
DeKTpoHHass 000J109Ka. DHEPreTUUecKuil ypoBeHb. OCOOCHHOCTH CTPOCHUSI DTIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 NepruoJI0B nepuoaudeckoit cuctemst /. U.
MenneneeBa (mepexoaHbIX 31eMeHTOB). [loHsTHE 00 OpOUTANSIX. S- Up-OpOUTATIU. DIEKTPOHHbBIE
KOH(UTYpaIi aTOMOB XMMHYECKHUX dJIEMEHTOB.

ITepnonnueckuii 3akoH /1. 1. MenneneeBa B cBere yueHus o crpoeHuu atoma. Otkpsitue 1. U.
MenpeneeBbIM IEPUOINIECKOTO 3aKOHA.

[Tepuonnueckas cuctema xumMuieckux 3meMeHToB Jl. V1. MenneneeBa — rpaduyeckoe
0TOOpakeHHe MepHUOIUIECKOro 3akoHa. OU3NUECKHI CMBICI OPSAIKOBOTO HOMEpPA AIIEMEHTA,
HOMeEpa Mepuoia U HoMepa rpynisl. BanenTHbie 35eKTpoHbl. [IpnurHbI U3MEHEHHS CBOWCTB
AJIEMEHTOB B MEpHOJiaX U rpynnax (TJIaBHbIX MOArPYIIAX).

[Tono>xeHne Boopoaa B NEPUOJNIECKON CUCTEME.

3HayeHHe MePUOIMYECKOTO 3aKOHA U MEPUOIMYECKON CUCTEMbl XUMUYECKHUX 35ieMeHTOoB /1. 1.
MenieneeBa AJisg pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Tema 2. Ctpoenue Bemectna (18 1)



Honnast xumuueckast cBsi3b. Katuons! 1 annonsl. Kinaccuduxanms nonon. MoHHbIe
KpUCTaJIIIMYecKHe pereTki. CBONCTBA BEIIECTB C ATUM TUIIOM KPUCTAUIMYECKUX PEILIETOK.
KoBasieHTHast XuMuueckast CBsA3b. JNEKTPOOTPULATENILHOCTD. [lonsipHas u HenonasipHas
KOBaJICHTHBIE CB3U. Jumosib. [1omsspHOCTE CBSI3H U TOJSPHOCTH MOJIEKYIbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBsI3U. MoJIeKyJIsIpHbIE U
aTOMHBIC KpUCTAJTHYEeCKUE penieTku. CBONWCTBA BEMIECTB C 3TUMH TUITAMH KPUCTAILTMYECKUX
PELIETOK.

Mertammdeckas XuMudeckas cBsi3b. OCOOCHHOCTH CTPOEHUS aTOMOB METaIoB. MeTtamuueckas
XUMHUYECKAsI CBSI3b U METAJUIMYECKAsl KpUCTAJUIMYEcKas pemierka. CBONCTBA BEIIECTB C 3TUM
TUIIOM CBSI3H.

Bonoponnas xumudeckas cBsi3b. MexXMOJIEKYJIIpHas U BHYTPUMOJIEKYJIIpHAsk BOJOPOAHAs
CBS13b. 3HAUEHHUE BOAOPOIAHOM CBSI3H I OPraHU3aUH CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. ImacTMaccsl: TEPMOIUIACTBI U PEAKTOIUIACTHI, UX MPEACTABUTEIN U IPUMEHEHHE.
Bosokna: npupoHbie (pacTUTEIbHBIE U )KUBOTHBIC) U XUMUYECKHUE (MCKYCCTBEHHBIC U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

["a3000pa3zHoe cocTosiHME BemecTBa. Tpu arperaTHBIX COCTOSTHUS BOABI. OCOOCHHOCTH CTPOCHHUS
ra3oB. MosipHbIif 00beM Ta3000pa3HbBIX BEUIECTB.

[Tpumepsrl ra3000pa3HbIX MPUPOJHBIX CMECEH: BO3yX, IPUPOJHBIN ra3. 3arpsi3HeHne
atMocdepsl (KHCIIOTHBIC JTOK/IH, TApHUKOBBIN 3 dekT) u 6oprda ¢ HIM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/], KUCIOPOA, YIIEKUCIbIN ra3, aMMHUaK,
stuieH. Mx nonydenue, cobupanue 1 pacrio3HaBaHHeE.

Kunkoe cocrosiaue BenectBa. Boga. [ToTpebiienne BobI B OBITY M HA IPOU3BOJICTBE.
2KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

MuHnepasnbHbI€ BOJIbI, X UCIIOJIB30BAHUE B CTOJIOBBIX M JICUCOHBIX IEISX.

Kunkue KpucTamibl 1 UX TPUMEHEHUE.

TBepaoe cocTosiHue BeniecTBa. AMOp(HBIE TBEp/IbIE BEIIECTBA B IPUPOJIE U B )KU3HH YEJIOBEKA,
UX 3HaY€HUE U NpuMeHeHue. Kpuctaimmyeckoe CTpoeHue BELECTBa.

Jucnepcueie cuctemsl. [lonatue o qucnepcHbix cucreMax. [lucnepcHas ¢aza u AUCTIEPCUOHHAsS
cpena. Knaccuduxariust TucrnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOr0 COCTOSIHUS
JIUCTIEPCHOM CpeJIbl U TUCTIEPCUOHHON (Da3sbl.

I'pyboaucniepcHble CUCTEMBL: IMYJIBCUH, CYCIIEH3HH, a3PO30IIH.

ToHKOUCTIEPCHBIE CUCTEMBI: T'€lIU U 30JIH.

CocraB BemiecTBa 1 cMeceil. BenjecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH
ITOCTOSIHCTBA COCTABa BELIECTB.

[TonsiTre «a0ms» ¥ ee pa3HOBUAHOCTH: MaccoBasi (JI0JISI JIEMEHTOB B COSTUHEHHH, OIS
KOMIIOHEHTa B CMECH — JI0JIsl IPUMECEH, 101151 pACTBOPEHHOTO BEILIECTBA B PACTBOPE) U
oOvemHas. [{ons BbIX0/1a MPOIYKTa PEAKIUU OT TEOPETUUYECKH BO3MOMKHOTO.

JemouncTpanuu. Pa3nnunbie GopMbl IEPUOTNYECKON CUCTEMBI XMMHUECKUX 35iemeHToB 1. 1.
MennieneeBa.Moienb KpUCTAIUIMYECKON PEHIETKH XJIopHuaa HaTpusi. OOpa3iisl MUHEPAJIOB ¢
MOHHOM KPUCTAINIMYECKON PEIIETKON: KalbIUTa, FrauTa. MoJaenu KpUCTANINYECKUX PEIIETOK
«CyXoro Jbjaa» (WM Hoja), anmasa, rpaputa (miu kBapua). Mogens mosnexynst JJHK. OGpasib
mactMmacc (peHonohopMalibIeTUAHBIC, TOIHYPETaH, MOTUITHICH, TTOJUITPOITUJIEH,
HNOJMBUHUIIXJIOPU) U U3AETHs U3 HuX. OOpa3iibl BOJIOKOH (IIEpPCTh, IIENK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEIJIOH) U u3aenus u3 Hux. O0pa3ibl HeOpPraHMUECKUX MOJIUMEpOB (cepa
IJIACTUYECKAas!, KBapll, OKCUJ] AIFOMUHHUS, IPUPOIHBIE ATFOMOCHUIIMKATHI). MOoJenb MOJIIpHOTO
o0bema razoB. Tpu arperatHbix cocTosiHUS BoJibl. OOpa3iibl HAKUIK B YaHUKE U TpyOax
LEHTPaJILHOTO OTOIIeHHA. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHusi. [IpnOopsl Ha KUAKMX
Kpuctamuiax. O0pasibl pa3IMIHbIX TUCIIEPCHBIX CUCTEM: IMYJIbCHH, CYCIIEH3UH, a3p030JIeH,
reneit u 3oneit. Koarymsauus. Cunepesuc. pdexr Tunnans.



JlaGopaTtopHbie onbIThI. 1. OnpeeneHne Tua KpucTauInuecKO pEeIeTKU BEIeCTBA U
OINMCAHUE €r0 CBOUCTB. 2. O3HAKOMJIEHUE C KOJUIEKIIMEN MTOJIMMEPOB: IJIaCTMACC U BOJIOKOH U
u3zienus u3 Hux. 3. McnbITanue BOAbl Ha )KECTKOCTh. Y CTPAHEHHE KECTKOCTHU BOJBIL. 4.
O3HaKOMJICHHE C MHUHCPAJIbHBIMU BOJAMH. 5. O3HaKOMJIEHHE C JAUCIICPCHBIMU CUCTCMAaMU.

IIpakTuyeckasi padora Ne 1. [Toyyenue, coOupanue u paclio3HaBaHUE Ta30B.

Tema 2. Xumudeckue peakuuu (15 9)

Peaknuu, naymnme 6e3 H3MEHEHHsI COCTaBa BEIIECTB. AJUIOTPOIIUS U aJNIOTPOITHBIC
BUJOM3MEHEeHU. [IpuunHbl aII0TpONUK Ha puMepe Mo pUKalUil KUCI0POAa, YIIIepoaa u
docdopa. O30H, ero OMOTOTUYECKAS POJIb.

H30mepsl 1 H30MepHusl.

Peakuuu, nayume ¢ 13MEHEHHEM COCTaBa BellecTB. Peakiiuy coenMHeHns, pa3ioKeHus,
3aMelleHusl 1 0OMeHa B HEOPraHMYeCKOM 1 opraHuyeckoi xuMuu. Peakuuu 3x30- u
sHoTepMuyeckue. TermnoBoit 3¢ (hexkT XuMUIECKOH peakinyi U TePMOXUMUYECKHAE YPAaBHEHUSI.
Peakuuu ropenusi, Kak 4acTHBIN CiIy4ail 9K30TEPMUUECKUX PEAKIIUM.

CxopocTh xumMHuueckoi peakuui. CKOpocTh XMMHUYECKOHN peakliiy. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON PEAKIMK OT IPUPOBI PEArupyOUX BEUIECTB, KOHLIEHTPALUU, TEMIIEPATYPBI,
IUIONIA/IM TOBEPXHOCTU COIIPUKOCHOBEHUS U KaTaiu3aropa. Peakuuy roMmo- v reTeporeHHsIe.
[TonsTHe 0 KaTanu3e U Katanuzaropax. epMeHTh Kak OMOIOTHYECKHE KaTalu3aTopBhl,
0COOEHHOCTH UX (PYHKITMOHUPOBAHHMS.

OO0paruMocTh XUMUYECKUX peakiuii. HeoOpaTumMble 1 00paTUMble XUMHUYECKUE PEAKIIUH.
CocrosiHre XMMUYECKOTO PAaBHOBECHS ISl 0OPaTUMBIX XUMHYECKUX peakuuid. CriocoOsI
CMEILEHHs] XMMUYECKOI'0 PaBHOBECHS Ha IIpUMepe cuHTe3a aMMuaka. [lonsaTtue 06 OCHOBHBIX
Hay4YHBIX IPUHLHUIIAX [IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa WM CEPHOM KUCIOThL. Poib
BOJIbI B XMMUYECKOH peakiun. VicTuHHBIE pacTBOpBl. PacTBopuMoOcCTh 1 Kilaccudukanus
BEIIECTB 10 3TOMY IIPU3HAKY: pACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.
ONEKTPOIUTHI U HEIJIEKTPOIMUTHI. DJIEKTPOJIUTHYECKAs Jucconnanus. Kucnorel, o0cHOBaHuUS U
COJIM C TOYKH 3pPEHUS TEOPUU IJIEKTPOIUTHUECKOHN TUCCOLMALINN.

XVMHYECKHE CBOWCTBA BOJBI: B3AUMOAECUCTBUE C METAJUIAMH, OCHOBHBIMH M KMCJIOTHBIMU
OKCHJAMH, pa3JioKeHHe U 00pa3oBaHKUe KpUCTAIIOTHAPATOB. Peakiuu ruapaTauu B
OpPraHMYECKON XUMHHU.

['upponu3 oOpraHMdyeckKMX W HEOpraHMYecKux coeAauHeHuil. HeoOpatumblil  rugponus.
OOpaTuMBIif THIIPOIN3 COTIEH.

['uponan3 opraHMYecKuX COeIUHEHNH U €ro MPAKTUYECKOE 3HAUEHUE JIJIS TIOTYYSHUS
TUAPOJIM3HOTO CIIMPTa U MbuIa. bruosiornueckas posib ruApoin3a B IJIaCTHYECKOM U
HHEPreTUYECKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

OKHCIUTENBHO-BOCCTAaHOBUTEbHBIE peakuu. CTeneHb okucienus. Onpenenesre CTeneHu
OKucIeHus 1o gopmyie coearHenus. [lonsTre 00 OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKMCIEHUE U BOCCTAHOBJIIEHUE, OKUCIUTEb U BOCCTAHOBUTEID.

DIIEKTPOIHN3. DIEKTPOJIN3 KaK OKUCIHUTENIBHO - BOCCTAHOBUTENIBHBIN ITPOLIECC. DIIEKTPOIIU3
pacIIaBoB ¥ pacTBOPOB Ha NpUMeEpe xJiopuja Hatpus. IIpakTnueckoe npumeHeHue
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyYEHHE aTIOMUHUS.

JMemouncrpanuun. [IpeBpamienue kpacuoro docdopa B 6enblit. Mogenu monekyn OyTaHa u
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKITUU OT MPUPOJIbI BEMIECTB HA MPUMEPE
B3aUMO/ICUCTBUS PACTBOPOB Pa3IUYHBIX KHCIOT OJJUHAKOBOU KOHIIEHTPALIUU C OJIMHAKOBBIMHU
rpaHyJaMU ITMHKA W B3aUMOJICHCTBUS OJMHAKOBBIX KyCOYKOB Pa3HBIX METALJIOB (MarHusl,
[IUHKA, JKeJie3a) ¢ CONITHOM KUCIOoTOoM. B3anmoeiicTBre pacTBOPOB CEpHON KHCTIOTHI C
pacTBOpaMu THOCYIb(haTa HATPUS PA3TUIHON KOHIIEHTPAIIMU U TeMIiepaTypbl. Mojenb
KHUIISIIIETo ciiosi. Pa3noxenue nepokcuaa BoI0po/ia ¢ MOMOIIBI0 KaTanu3aTopa (okcuaa
maprasnma (1V)) u kaTanasbl CbIporo msca u ceiporo kaprodens. [Ipumepsr HeoOpaTUMBIX



peaxiui, UIymux ¢ 00pa3oBaHUEM OCaJKa, ra3a WK BOJbl. B3aumoseiicTBre TUTHS U HATPUS C
Bojoi. [lonyuenne okcuaa pocdopa (V) u pacTBopeHHe €ro B BOJIC; UCIIBITAHUE TTOTyYEHHOTO
pactBopa JakMycoM. OOpa3ibl KpUCTAIUIOrHAPATOB. McnbiTaHue pacTBOPOB AIIEKTPOJIUTOB U
HEDJICKTPOJIUTOB Ha MPeIMET JUCCOIHAUH. 3aBUCUMOCTh CTEIICHH JIEKTPOIUTHIECKOM
JUCCOLIMAIIMU YKCYCHOM KHCIIOTBI OT pa3daBiieHus pactBopa. [ 'uaponus kapOuaa Kanblus.
['maponu3 kapOOHATOB MIETOYHBIX METAJUIOB M HUTpaToB nuHKa wiu ceuHua (11). Iloxyuenue
MmbLta. [Ipocreiine OKUCIUTEeNIbHO-BOCCTAHOBUTEIbHBIE PEAKINH: B3aUMO/ICHCTBUE IIMHKA C
COJISTHOM KUCIIOTOH M keJie3a ¢ pacTBopoM cynbdara meau (11). Monens anexrpoiusepa.
Monenb 37eKTpOAU3HON BaHHBI JISI TOTYYESHUSI aTFOMUHUSL.

JlaGopaTopHble onbIThI. 6. Peakius 3aMeneHns MEH KeJIe30M B PACTBOPE METHOTO
Kynopoca. 7. Peakuuu, uaymnie ¢ oOpazoBaHieM ocajika, raza u Boasl. 8. [lonydyenue kucinoponaa
pa3oKeHUEM MEPOKCHIa BOJOPOa C MOMOIIbI0 okcuia Maprania (1V) u karanassl ChIporo
kapTodens. 9. [lomyueHnue Boopoaa B3aUMOCHCTBUEM KUCIOTHI ¢ IUHKOM. 10. Paznuunbie
CIIy4au THAPOJIU3a COJICH.

Tema 3.BemectBa u ux coictsa (17 u)

Hemerannsl. CpaBHUTENIbHAS XapaKTEPUCTUKA TAIOI€HOB Kak Hanbosiee TUIIMYHbBIX
npeacTaBuTesiell HeMeTauioB. OKHCIUTEIbHBIE CBOIICTBA HEMETAILIOB (B3aUMOJICICTBUE C
MeTaJulaMHi U BOJI0OpO1IoM). BoccTaHOBUTENIBHBIE CBOMCTBA HEMETAJUIOB (B3aUMO/ICHCTBHE C
0oJiee IEKTPOOTPULIATENIbHBIMU HEMETANIAMU U CJIOKHBIMU BEILIECTBAMU-
okuciautensimu).Meramnsl. BzaumoeiicTBue MeTamioB ¢ HeMeTalllaMu (XJI0poM, cepoil u
KHCJI0pOoM). B3anmoieiicTBre 1EN0YHbIX U IEI0YHO3EMENbHBIX METAIOB C BOJIOM.
DNEeKTPOXUMHUECKUH sl HApsHKEeHUH MeTauioB. B3anMoelicTBre METauIOB C pacTBOpPaMu
KHCJIOT U COJIeH. AmoMuHOTEepMUsL. B3anmopeiicTBrue HaTpus ¢ 3TaHOJIOM U (heHOIOM.
Kopposus metannos. [loHsATHE 0 XUMUYECKON U DIIEKTPOXUMUYECKOW KOPPO3UU METAIIIOB.
CrniocoOBl 3aIlUThl METAJJIOB OT KOPPO3HUH.

Kucnotsl Heopranuyeckue u opranunueckue. Knaccugpukanus kucnor. XuMudeckue CBOUCTBa
KHCJIOT: B3aUMOJAEHCTBHUE C METaNIaMH, OKCHJIaMH METAJIOB, TUAPOKCHIaMH METAJLIOB,
COJISIMM, ciupTaMH (peakius stepudukanun). Ocodble cBOCTBA a30THOM U
KOHIICHTPUPOBAHHOM CEpHOMN KUCIIOTBHI.

OcHoBaHMs HeopraHuieckue u opranndeckre. OCHOBaHUs, UX Kiaccuukanus. XuMU4ecKne
CBOICTBa OCHOBAHMM: B3aUMOJICHCTBUE C KUCIOTAMHU, KHUCIOTHBIMUA OKCUIAMH U COJISIMU.
Pa3nosxeHne HepacTBOPUMBIX OCHOBAaHUM.

Counn. Knaccuduxkanus cosneii: cpeHue, KUCIIbIe U OCHOBHbIE. XMMHUYECKHE CBOWCTBA COJIEH:
B3aMMOJEMCTBHE C KUCIOTaMH, II€JI0YaMH, MeTajlaMu U coisimu. [IpencraBurenu conen u ux
3HaueHue. XJIopu HaTpHsl, KapOOHAT KabIus, pocdaT Kanblus (CpeIHUE COIH);
THAPOKApOOHATHI HATPHS U aMMOHHS (KUCIIbIE COJH); THApoKkcokapOonat menu (1) — manmaxur
(OCHOBHasI COJIb).

KadecTBeHHbBIE peakiuy Ha XJIOPHI-, CyIb(aT-, 1 KapOOHAaT-aHUOHBI, KATHOH aMMOHHUS,
katronsl xenesa (1) u (11).

I'eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPraHUUYECKUX M OpraHu4ecKux coequHeHuil. [lonsatue
0 F'€HETUYECKOM CBSI3U U TEHETHYECKUX psafax. ['eneTnuecknii psaa metauia. ['eHeTHIeckuil psij
HemeTaia. OCOOEHHOCTH T'€HETHYECKOTO Psijia B OPraHMYeCKOM XUMHUU.

Jemonctpanuu. Komtekmus o06pasinoB MeTaioB. B3anmoselicTBre HaTpus U CypbMBI €
XJIOpOM, KeJie3a ¢ cepoid. ['opeHre Maruus u aarOMUHUS B KHCIIOpoAe. B3aumonercreue
HIEJTOYHO3EMENTbHBIX METAJIJIOB € BOJIOM. B3anmoeiicTBre HATpUs ¢ 3TAHOJIOM, ITUHKA C
YKCYCHOM KUCIOTOU. AoMUHOTEpMUsL. B3auMopeiicTBue Meu ¢ KOHIEHTPUPOBAHHON a30THOM
KUCIOTOM. Pe3yapTaTsl KOPPO3UH METAIIOB B 3aBUCUMOCTH OT YCJIOBHI €€ MPOTEKAHMUS.
Komnexmust 00pa3iioB HemeTasioB. B3anmoseiicTBre XJI0pHOH BOJBI C pacTBOPOM OpommIa
(mommna) xanus. Kommekiust mpupoHbIX OpraHUYecKUX KUciaoT. Paz6aBnenue



KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI. B3auMoelcTBue KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI
C caxapoM, IeJUTI0N0301 1 Meabio. OOpa3ibl MPUPOAHBIX MUHEPAIIOB, COJEPKAIUX XJIOPHU/L
HaTpHsl, KapOoHAT Kayblms, pocdaT Kanbius U ruapokcokapoonar meau (11). O6pasibr
MUIIEBBIX MPOIYKTOB, COACPIKAMUX THAPOKAPOOHATHI HATPUS M AMMOHHUS, KX CIIOCOOHOCTH K
pa3JIOKEHUIO TIPU HarpeBaHuu. [ anenue coabl ykcycom. KadecTBeHHBIE peakiuy Ha KaTHOHBI U
AQHUOHBI.

JlaGopaTtopHbie onbIThl. 1 1. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUU U COJIEH
uHauKaropamu. 12. BzaumoielicTBHE COISTHOM KUCIOTHI U PAaCTBOPA YKCYCHOM KUCIIOTHI C
MetaiiaMmu. 13. B3auMoieiicTBUE CONSIHOM KUCIOThI M pAaCTBOPA YKCYCHOM KUCJIOTHI €
ocHoBaHUsMU. 14. B3aumopeiicTBrue COITHON KUCIIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI €
cosimu. 15.1TomyueHnne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMU. 16. ['uaponu3 xj1opuaoB u
alleTaToB IICIOYHBIX METAILIOB. 17. O3HAKOMIICHHE C KOJUICKIIMSIMU: a) METAJLJIOB; 0)
HEMETAJUJIOB; B) KUCJIOT; T') OCHOBAHUI; J1) MUHEPAJIOB U OMOJIOTUYECKUX MaTEPUaJIOB,
CoJIeprKalX HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne 2. Xumuueckue CBOICTBa KUCIOT.
IIpakTnyeckas padora Ne 3. Pacnio3HaBanue BemecTs.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Pazgen, Tema Bcero, gac.
/i
1 | Tema Ne 1: CtpoeHue BelecTBa 32
2 | Tema Ne 2: Xumuuyeckue peakiuu 15
3 | Tema Ne 3:BemecTBa 4 UX CBOICTBA 17
Pe3eps 4
Hroro 68




3. KAIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

YyeOuas
HeneIs

Tewma ypoxa (pa3zaena)

KomngectBo
gacoB, Ne
ypoKa B
TEME

KonTtponbHble,
CaMOCTOSITEIIbHBIE,
nabopaTopHEIE,
IIpaKTU4ECKHE paboThl

[Ipumevanus
(KOppEKTUPOBKa)

Cmpoenue eeuiecmea

32

IIpakTnueckas padora —
1 gac
KonTtpoJubnas pa6ora — 1
qac

BBoausbiit nuctpykrax no Th.
CrpoeHue aToMa

CTtpoeHue 3JIEeKTPOHHBIX
000JI0YEK aTOMOB

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB

CTpOGHI/Ie QJICKTPOHHBIX
000JI0UYEK aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XHUMHYECKHUX 3JICMEHTOB

.M. MeHneneeBa B CBETe
TEOPUH CTPOCHHS aTOMOB

Ilepnonnueckuil 3aK0H 1
IIepnonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB

J.M.MeHnneneeBa B cBeTe
TEOPUH CTPOEHUS aTOMOB

Honnag cBa3e. Monnas
KPUCTAJUIMYECKasl PELIETKA.

Honnag cBa3e. Monnas
KPUCTAJUIMYECKAs] pELIETKA

KoBanentnast cBsi3b. ATOMHas U
MOJIEKYJIsIpHAs
KpUCTaJIJIN4YecKasl perieTka

KoBanenrtHas cBsa36. ATOMHaI U
MOJIEKYJISIpHas
KpUCTAJUTMYECKas pelIeTKa

KoBanentHas cBsa36. AToMHAsI 1
MOJIEKYJISIpHas
KpUCTAJUTMYECKasl pelieTKa

JLp.1. «Onpenenenuie Tumna
KPHUCTAJUIMYECKON PEIIETKU
BEILIECTBA U OIHCAHHUE €T0
CBOMCTB.»

3aK0H MOCTOSHCTBA COCTaBa
BemiecTBa. PacueTsl, CBSI3aHHBIC
C TIOHATHEM «MaccoBas J0JIs
9JIEMEHTA B BEIISCTBEY

3aKO0H IMOCTOSHCTBA COCTaBa
BCIIIECTBA. PaCLIeTBI, CBs3aHHBIC




C ITIOHATHUEM «MacCoOBas O0JIA
DJICMCHTA B BECUICCTBE»

Merannndeckas CBI3b. 1

Metamnuueckas
KPUCTAJUTMYECKas pelIeTKa.

Bonoponnas cease. Enunas
IIPUPOJIa XUMUYECKUX CBA3EH

Bonopoanas cBsize. Equnas
IIPUPOJIa XUMUYECKUX CBA3EH

[Tonumeps! Heopranuyeckue u | 1

OpraHn4€CcKuc

JL.p.2. «O3HakomiieHUE C

KOJUIEKIIMEH TOJIUMEPOB:

IJIACTMACC ¥ BOJIOKOH U
U3JIEIHS U3 HUX.)»

[Tonumepsl HEOpraHUYECKHUE U
OpraHUYECKUe

10

I"a3000pa3Hoe cocTosiHMe
BemiecTBa. [Ipupoaneie
ra3oo0pa3Hble CMECH: BO3AYX U
IIPUPOJIHBIN a3

10

I"azoo06pa3noe cocrosiHue
BEIIECTBA.

[Ipupoansie ra3o00pa3Hble cMeECH:
BO3/yX U IPUPOIHBIN a3

11

Hpe)ICTaBI/ITeJ'[I/I Ia3o0B, 1/13yqu1/1e ux
CBOWCTB

11

[IpencraBurenu ra3zoB, U3y4YeHUE UX
CBOWCTB

12

IIpakTnueckas padora Nel
«ITomydeHnne u pacrio3HaBaHKE
ra3oB (BOJAOPO/I, KHCIIOPO/I,
YIJIEKHCIIBIN Ta3, aMMHUaK, 3TUJICH)

IIpakTnyeckas padora Nel
«ITomyuenue u
pacrio3HaBaHME I'a30B
(BozmopoJ, KUCIOpO/,
YIJIEKHUCIBIN Ta3, aMMHUAK,
ITHUJIEH)

12

JKunkoe cocTosIHHE BeIlecTBa.
Bopna. XKuakue kpucrasisbl.
MaccoBas 105151 paCTBOPEHHOTO
BeIIleCTBa

JL.p.3. «McnbiTanne BOJbI HA
KECTKOCTb. Y CTpPAaHEHUE
KECTKOCTHU BOJBL.»

13

JKunkoe cocTossHuE BEIIECTBA.
Bopna. XKunkue kpucrasmibl.
MaccoBas 105151 paCTBOPEHHOTO
BEIIECTBA

JL.p.4. «O3HaKOMIIE-HUE C
MUHEPaJIbHBIMHU BOJAMHU.»

13

TBepaoe coCTOsIHUE BEUIECTBA.
Awmopdusie Bemecta. CoctaB
BEILIECTBA U CMECE




14

TBeproe cocTosiHUE BelIecTBa.
Amopdmnsie BemectBa. CocTa
BEIIECTBA U CMeCcEN

14 TBepaoe coCTOsIHUE BEUIECTBA.
Awmopdodusie BemectBa. CocTas
BEILIECTBA U CMECEH
15 JucniepcHble CUCTEMBI JLp.5. «O3HakomiieHue ¢
JUCTIEPCHBIMU CUCTEMaMHU.»

15 O600mmenue o reme «CtpoeHue
BELIECTBA»

16 O6o06menue o Teme «CtpoeHue
BEIIECTBA»

16 Kountpoabsnas padora Ne 1 no
TeMe «CTpOeHHE BELIECTBA
Tema 2. Xumuueckue peaxyuu 15

17 [ToHsATHE 0 XUMHYECKOW pEaKIINH.

Peakuuu, uaymye 6e3 n3MeHeHus
cocTaBa BelIecTBa

17 [ToHsITHE O XMMUYECKOUN pEAKLIUH.
Peakmum, uaympe 6e3 n3MEHEHUS
cocTaBa BellecTBa

18 Knaccudukanms JLp.6. «Peaxuust 3amenieHus
XUMHUYCCKHUX PEaKIIHA, MEJIH JKEJIe30M B PacTBOpE
MPOTEKAIOIINX C MEIHOro Kymnopoca.» JL.p.7.
W3MEHECHHUEM COCTaBa «Peakmuu, uaymue ¢
BelIeCTBa oOpa3oBaHHEM OCaJika, ra3a u

BOJIBD)

18 Knaccudukanus JLp.8. «Ilomyuenue
XUMHYCCKHUX PEaKIIHA, KHCJIOPOa Pa3IoKEHHEM
MIPOTEKAOIIUX C NepoKCHIa BOJIOPOa C
W3MEHECHHUEM COCTaBa MTOMOIIBI0 OKCHA MapraHiia
BelecTBa (1V) u xaTana3ssl CbIPOro

KapTogens.»
JL.p.9. «Ilonyuenune Bogopoa
B3aMMO/ICHCTBUEM KUCIIOTHI C
IIUHKOM.»

19 CKOpOCTh XUMUYECKOHN pEeaKIUU U

(bakTopbI, BIUSIONINE HA CKOPOCTh
XUMHYECKON peaKkuu




19 CxopocTh XuMU4eCcKol peakimu u | 1
(bakTOpHI, BIUSIONINE HA CKOPOCTh
XUMHYECKON peaKIuu
20 OOpaTUMOCTh XMMHYECKOH 1
peakuyuy. XMMUYECKOE PAaBHOBECHE
U YCIJIOBUSI, BIUSIOIINE HA €TO
CMEIICHHE
20 O06paTUMOCTh XUMHUUYECKOU 1
peakuyuy. XMMUYECKOE PAaBHOBECHE
U YCIJIOBUSI, BIUSIOIINE HA €TO
CMEIICHHE
21 Posp BOOBI B XUMHUYECKUAX 1
peaKImsax
21 [Mupponuz 1
22 [M'upponms 1 JL.p.10. «Paznuynble ciydau
THJIPOJIA3A COJICH. )
22 OKHUCIUTENBHO — 1
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
23 OKHCITUTEIEHO — 1
BOCCTaHOBHUTEIIbHBIEC PEAKIIUU
23 DIIEKTPOIUN3 1
24 DneKTpoauns3 1
Paszoen 3. Bewjecmea u ux 17 IIpakTnueckas padora — 2
ceoiicmea yac
KonTpoabnas padora —1
yac
24 Hewmeranms 1
25 Hemeramsr 1
25 Merannbl 1
26 MeTamist 1
26 Kucnotsl Heopranuueckue u 1 JLp. 11. «McnbiTanue
OpraHuvecKre pPacTBOPOB KHUCIIOT,
OCHOBAaHUH U CoJIer
WHIUKATOPAMHU.)»
27 Kucnotsl Heopranuieckue u 1 JL.p.12. «B3aumonerictue

OpTraHHU4YC€CKUC

COJISTHOM KHCJIOTBI M pacTBOpa
YKcyCHOfI KHCJIOTHI C
METaJljlaMHu.»




27

KucnoTer HCOPTraHNYCCKUEC U
OpTraHU4Y€CKUC

JLp. 13. «B3aumopeiictBue
COJISTHOM KHMCJIOTHI i pacTBOpa
YKCYCHOUM KHCJIOTHI €

OCHOBaHUSIMI

28 OcHOBaHMsI HEOPTAHUYECKUE U JLp. 11. «McnbiTanue
OpraHMYEeCcKHe pacTBOpPOB KHUCIIOT,

OCHOBAaHUH U COJIeH
WHAUKATOPAMID)

28 OcHOBaHMsI HEOPTAHUYECKUE U
OpraHMYEeCcKHe

29 OcHOBaHHsI HEOPTAHUYECKUE U
OpPraHUYEeCKHue JLp.15. «Ilonyyenue n

CBOIICTBa
HEPACTBOPUMBIX OCHOBAHUM.»

29 Conu HeopraHuveckue u JLp. 11. «McnbiTanue

OpraHHYecKue pPacTBOPOB KHUCIIOT, OCHOBAHUM
U COJIEW MHJMKATOPaMU.»

30 Conu HeopraHuveckue u Jlp.14.

OpraHHYecKue «B3auMoelicTBre CONSHOM
KHUCJIOTHI M pacTBOpa
YKCYCHOM KHCJIOTHI C
COJISIMU.»

30 ['eneTnyeckas CBsI3b MEXAY JLp.16. « I'maponauns Xaopuaos
KJIacCaMM COEIMHEHUH. Y aIleTaToB IIETOYHBIX
O606menue no teme «BemecTBa METAJIJIOB
Y WX CBOWCTBa»

31 ['eneTnyeckas CBsI3b MEXAY JLp.17. «O3HakomieHue ¢
KJIacCaMH COEIMHEHUH. KOJUIEKIIUSIMU: a)METAIIJIOB;
O06o00menue mno TeMe «BemecTBa 6)HeMETAILIOB;

U MX CBOMCTBa» B)KHCJIOT;
I')OCHOBaHMI;
J)MUHEPAJIOB U
OMOJOrMYECKUX MaTepUaoB,
COJIeprKalIX HEKOTOPBIE
COJIN.»

31 KonTtpouabsnas pa6ora Ne 2 o Konrtponsnas padora Ne 2 o
TeMaM «XUMUYECKHE PEaKIIUN», TeMaM «XUMHUYECKHe
«BermecTBa U UX CBOHCTBa» peakuny, «BerecTa u ux

CBOMCTBa»
32 IIpakTuyeckas padora IIpakTnueckas padora Ne2

Ne2 «Xumnueckue
CBOMCTBA KUCJIOT)

«XUMHYECKHUE CBOMCTBA
KHCIIOT»




32

IIpakTuyeckass padora  Ne3
«Pacno3HaBaHue BeecTB»

IIpakTnyeckass padora Ne3
«Pacno3naBanue BeuiecTB»

33-34

IToBTOpenue no reme «BemecTBa u
MX CBOWMCTBa»

4. KPUTEPUU OLIEHUBAHUS 3HAHUW, YMEHUH, HABBIKOB
OBYYAIOLINXCS IPUMEHUTEJBHO K PA3JIMUHBIM ®OPMAM
KOHTPO.ISI SHAHUIA.

— B cooTBeTcTBUY ¢ TpeOOBaHUSMH CTaHAAPTA IO XUMHUU U BEIOPAHHBIX M3
(benepaabHOro CucKa yueOHUKOB YUUTEIb XMMHUU BO BpeMsl IPOBEPKH U KOHTPOJIS 3HAHUH 110
IIPEAMETY MOXKET OPUEHTUPOBATHCS Ha CIIEYIOIINE YPOBHH.

- IlepBblii ypOBEHB - penpoAYKTHBHBINA. BEINOIHEHNE yYallUMHUCS 3aJaHUI
9TOr'0 YPOBHS ONMPAETCS] B OCHOBHOM Ha MaMsATh. [lOCTHKEHNE 3TOr0 YPOBHS MIPEAIIONIAracT
y ydauuxcs:

— - 3HaHWE HAa3BaHUU OTIEIbHBIX XUMUYECKUX IEMEHTOB, BEILIECTB U PEaKLINN;

— - YMEHHUE YCTHO WU MUCbMEHHO ONHCHIBATh XUMUYECKHE (DAKThI, TIOHATHS WIH
SIBJICHHS (PEaKIIin);

— - IOHMMAHKE POJIH, 3HAYCHHUSI WJIM IPUMEHEHUS OTAEIBbHBIX XUMUUYECKUX BEILIECTB
WA pEeaKInid;

— - IPUMEHEHHE XMMUYECKON CUMBOJIMKY - XUMHUYECKUX 3HAKOB, POPMYJ U
YPaBHEHU;

— - 3HaHME HEKOTOPBIX MCMOIb3yEMbIX B XUMUHU PUOOPOB, YMEHHE COOUPATh
MIPOCTEUIINE U3 HUX U UCIIOJIB30BATh IIPHU BBINOJIHEHUN XUMUYECKOTO HKCIIEPUMEHTA.

- JIns1 mpoBepKy 3HAHUN U YMEHMH, COOTBETCTBYIOIHUX IIEPBOMY YPOBHIO,
UCIIONIB3YETCS PENPOAYKTUBHBIN BUJ 3aJaHUM, IIPEAIIONATr A0l BOCIIPOU3BEACHUE YYaIlIUMUCS
OTJEJIbHBIX 3HAaHUN U yMeHUH. [IpoBepka rnepBoro ypoBHs 3HaHHU JIETKO OCYIIECTBIISIETCS
(dopmMaMy aBTOMaTU3MPOBAHHOTO yUeTa.

- Bropoii ypoBeHb - IPOAYKTUBHbIN. [JOCTHKEHHE 5TOTO YPOBHS IIPEAIIOIAracT
y ydaumxcs:

— - IOHUMaHKe (HOPMYITUPOBOK BAKHEUIITNX XUMUUECKUX MOHATHUH, 3aKOHOB,
TEOPH ¥ IPUMEHEHHUE UX B AHAJOTUYHBIX CUTYyaIUsX;

- - YMEHHUE yCTaHABIUBATh B3aUMOCBA3b MEXIY COCTaBOM, CTPOCHUEM U
CBOMCTBAMM XMMHYECKHUX BEIIECTB;

- - YMEHHUE MPOBOAUTH PACUETHI IO XMMUYECKUM (POpMYJIaM U YPaBHEHUSM;

— - YMEHHE CaMOCTOSITEIBHO MPOBOIUTh XUMUUYECKHUI SKCIIEPUMEHT 110 MHCTPYKLUHU
y4eOHMKa WK TI0 YKa3aHUIO yUuTelNs U GUKCHPOBATh €ro Pe3yibTaThl.

— Jl1s mpoBepkH yMEHHMs IPUMEHSTh 3TH 3HAHUS B yUeOHOU MpaKTHKE
UCIIOJIB3YIOTCA 3a/1aHMs, BBIIIOJTHEHUE KOTOPBIX BO3MOKHO HE TOJIBKO Ha OCHOBE IaMSTH, HO U
Ha OCHOBE OCMBbICIIeHMs. [10aTOMy Hapsly C ICUXOIOTHYECKOH ONepae BOCIIPOU3BEIECHUS
LIMPOKO UCIIONB3YIOTCS Y3HABAHUE U SIBIICHUE NIepeHoca. I BBIIOIHEHUs TaKUX 3aJaHui
TpeOyeTcst OoJiee HanpsHKEHHAs! MBICIIUTEIbHAS 1€ATEIbHOCTh YUaIIUXCsl, YeM IPU BBITIOJTHEHUH
3a/1aHUI Ha IIEPBOM YPOBHE.

- Tpernii ypoBeHb - TBOPYECKHH. /[[OCTHKEHUE 3TOr0 yPOBHS IPEAIIOIAracT
y y4aluxcsi:



— - YMEHHE NMPOTHO3UPOBATH CBOMCTBA XMMHYECKHUX BEIIECTB HA OCHOBE 3HaHUs 00
UX COCTaBE U CTPOCHUU H, HA0OOPOT, MpeanoaraTb CTpPOCHHUE BEIIECTB HA OCHOBE UX CBOMCTB;

— - NIOHMMaHue (PaKTOPOB, MO3BOJISIIOIINX YIIPABISATh XUMHUUYECKUMH PEAKIUIMU
(CKOpOCTBIO, HAIIPABJIEHUEM, BBIXOJIOM IIPOJIYKTA);

— - YMEHHUE MTPOEKTUPOBATh, OCYIIECTBIIATh XUMHUUECKUIN IKCIIEPUMEHT, a TAKKe
(UKCUPOBATh U aHATH3UPOBATH €O PE3YIbTATHI,

— - YMEHHE OPUEHTUPOBATHCA B MOTOKE XMMHUUECKON HH(POPMAIUH, OIIPEIEIITh
UCTOYHUKH HEO0X0IMMOU MH(POPMALINH, MTOJTyYaTh €€, aHAIM3UPOBATh, JIENIaTh BHIBOJIBI HA €€
OCHOBE U MPEJCTABIIATH B COOTBETCTBYIOIICH hopme;

— - YMEHHUE OCO3HABATH BKJIAJl XUMHUH B (POPMUPOBAHHE LIEIOCTHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MUDA.

— Jl1s mpoBepKH 3HAHUMN, COOTBETCTBYIOIUX TPETHEMY YPOBHIO, U YMEHUS
MPUMEHSTh UX B Y4eOHOM MpaKTUKE UCIOIB3YyeTCs pedIeKTUBHBIN BUJT 3a[JaHH, BHITIOJTHEHHE
KOTOPBIX OMUPAETCS Ha PENPOAYKTUBHBIC 3HAHHS, HO TPEOYET ITyOOKOT0 OCMBICTICHHS,
BJIQ/ICHUA JIOTHYECKUMHU [IPUEMaMH YMCTBEHHOU AESITENbHOCTH (aHAIN3, CHHTE3, 0000IIeHHE,
KOHKpPETHU3aIHsl, CpaBHEHHE, abCTparupoBaHue, KiiacCu(puKanms)

— Ounenka "S" craBurces B ciyydae:
1. 3HaHus, NOHUMAaHUS, TTIyOUHBI YCBOSHMSI 00yUaroIMMcs Bcero 00bEMa IporpaMMHOTO
MmarepHaa.
2. YMeHus BT IVIaBHbIE MOJI0KEHUS B U3yUEHHOM MaTrepualie, Ha OCHOBaHUHU (PaKTOB U
IpUMEPOB 0000111aTh, JieNaTh BHIBO/IbI, YCTAHABIMBATD MEXIIPEIMETHbIE U BHYTPUIIPEIMETHbIE
CBSI3H, TBOPUYECKU IPUMEHSET NOJyUYE€HHbIE 3HAHUSI B HE3HAKOMOMN CUTYalUH.
3. OtcyTcTBUE OMIMOOK U HETOUETOB IPU BOCIIPOU3BEACHUN U3YYEHHOTO MaTepuaa, Ipu
YCTHBIX OTBETaX yCTPAHEHHUE OTAEIbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB
yuuTens, cCoOI0AeHNe KYIbTYPbl IMCbMEHHON U YCTHON pedH, IpaBuil 0pOpMIICHUS
MMCbMEHHBIX Pa0oT.

— Ounenka "4":
1. 3HaHKe BCEro M3YYEHHOTO MPOTPaMMHOTO MaTepHana.
2. YMeHUH BBIJICNSTH TJIABHBIC ITOJOXKEHUS B H3yUYeHHOM MaTepHale, Ha OCHOBaHUU (aKTOB U
MpUMEpPOB 0000IIATh, AeNaTh BBIBOJIbI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSAThH
MOJTyYCeHHBIC 3HAHUS Ha TIPAKTHKE.
3. He3naunrtensHbie (HErpyObie) OMIMOKN U HETOUETHI TPH BOCIIPOU3BEACHUN N3YYEHHOTO
MaTepuaia, COOTI0ICHIE OCHOBHBIX IMPABUII KYJIbTYPBI MUCHMEHHOW U YCTHOM pevH, IPABIIT
o(opMIIeHHS MMCEMEHHBIX PadoT.

— Ouenka "3" (ypoBeHb IPEICTABICHUN, COUETAIOIINXCS C DIEMEHTAMH HAayYHBIX
TTOHSTHH):
1. 3HaHMe U yCBOGHUE MaTepHalia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHU IPOTPAMMBI,
3aTpyJHEHHUE MTPH CAMOCTOSATEIIEHOM BOCIIPOU3BEICHIH, HEOOXOTUMOCTh HE3HAYUTEITBHOM
MOMOIIY TPENoiaBaTesl.
2. YMeHue paboTaTh Ha YpOBHE BOCTIPOM3BE/ICHUS, 3aTPYAHCHUS TIPH OTBETAX Ha
BUJOM3MEHEHHBIE BOIPOCHI.
3. Hanmume rpy0oit ommoOKy, HECKOJIBKAX HErpyOBIX MPH BOCTIPOU3BEICHHH N3YIEHHOTO
MaTepHala, He3HAYUTEeIbHOE HECOOII0/IEHHE OCHOBHBIX MPABUII KyJIbTYpbl TUCBMEHHON U
YCTHOM peuu, npaBui o(hopMIICHHS MUCbMEHHBIX padoT.

- Omnenka "2":
1. 3HaHMe U YyCBOGHME MaTepHaia Ha YPOBHE HUKE MUHUMAIbHBIX TPeOOBaHUH MPOrpaMMBbl,
OT/IeTIbHBIE TIPEICTABIICHUs 00 N3YyYCHHOM MaTepuale.
2. OTcyTcTBHE YMEHHI paboTaTh Ha YPOBHE BOCIIPOU3BEICHHUS, 3aTPyIHEHHUS ITPU OTBETaX Ha



CTaHIApTHBIE BOIIPOCHI.

3. Hannuune HeCKOJIBKHUX IPyObIX OIMOOK, OOJIBIIOTO Yiciia HErpyObIX MPU BOCIPOU3BEACHUU
U3yYEHHOI'0 MaTepuasa, 3HaUUTeIbHOE HECOOIII0JIEHNE OCHOBHBIX IPABUII KYJIbTYpBI
NUCHbMEHHOW U YCTHOH peun, npaBuil 0hOpMIICHUS! TUCbMEHHBIX padoT.

- YcTHBIN OTBET.
Ouenka "5" craBuTCA, €CJIM YYEHUK:
1) [Toka3piBaeT rry0OKOE U TIOJTHOE 3HAHWE M IIOHUMAaHKE BCEro 00bEMa IMPOrpaMMHOTO
MaTepuaa; MoJHOe TOHUMaHue CYITHOCTH pacCMaTpUBAEMbIX MTOHITHIH, SBICHUN U
3aKOHOMEPHOCTEM, TEOPHI1, B3AUMOCBSI3EH;
2) YMeeT coCTaBUTh MOJTHBIN U MPaBUIIbHBIN OTBET HA OCHOBE M3yUYEHHOI0 MaTepHarna;
BBI/IETISATH TJIaBHBIE MIOJIOKEHHUSI, CAMOCTOSITENILHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamu, pakTaMu; CaMOCTOATEIHHO U apTyMEHTHPOBAHO JIeTIaTh aHaIU3, 0000IIeHHUS,
BBIBOZIBI. Y CTAHABIIMBATh MEXIIPEIMETHBIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUN) U
BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU MIPUMEHSIThH MTOJIyYCHHbIC 3HAHHS B HE3HAKOMOM
cutyanuu. [lociaenoBaTenbHO, 4€TKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO M3JIaraTh YIeOHBIH
MaTepual; 1aBaTh OTBET B IOTUYECKOW MOCIEA0BATEILHOCTH C UCIOIb30BAaHUEM MIPUHAITON
TEPMUHOJIOTHH; JIeNIaTh COOCTBEHHBIE BBIBOIBI; (POPMYIHPOBATH TOYHOE ONPEACTICHHE U
HCTOJIKOBAHUE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHIil; IPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHHKa; N3JIaraTb MaTepUall JIUTEPATYPHBIM SI3BIKOM; TIPABMIIBHO U OOCTOSITEIHO OTBEYATh
HAa JIONOJTHUTEIIbHBIE BOMPOCH yunuTess. CaMOCTOSTENIHO U PallMOHATIBbHO UCIIOIB30BATh
HarJsHble IOCOOUS, CITPABOYHBIE MaTepUabl, y4eOHUK, TOMOIHUTEIbHYIO JUTEPATYPY,
MEPBOMCTOYHUKH; IPUMEHSITh CUCTEMY YCJIOBHBIX 0003HAYEHUI MTPH BEICHUU 3aIUCEH,
COITPOBOKIAIOIINX OTBET; UCIIOIBb30BaHMUE IS JOKA3aTEIbCTBA BBIBOIOB M3 HAOIOICHUN U
OTIBITOB;
3) CaMocCTOATENBHO, YBEPEHHO U O€301IMO0YHO IPUMEHSET IOJyUYEHHbIE 3HaHUS B PELLICHUU
npo0JeM Ha TBOPYECKOM YPOBHE; JOMYCKaeT He Oosiee OJJHOr0 HeJlou€Ta, KOTOPBIH JEeTKO
UCIPABIISET MO TPeOOBAHUIO YUUTEIS; UMEET HEOOXOAMMbIE HABBIKH padOThI ¢ prOOpamMu,
yepTekaMH, CXeMaMH U TpapuKaMH, COITyTCTBYIOIIUMH OTBETY; 3alMCH, COIPOBOXK/IAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
Ouenka "4" craBuTCA, €CIM YUYECHUK:
1) IToka3bIBaeT 3HaHUS BCETO U3yUYE€HHOTO MPOrpaMMHOro Matepuana. Jlaét noiaHslil u
IIPABUJIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUI; HE3HAUUTENIbHbIE OIINOKN U HETOUETHI TPU
BOCIIPOM3BEICHUH U3yUYE€HHOI'0 MaTepuaa, orpeeIeHUs MOHATUH 1aj1 HEMOJIHbIe, HeOOIbIIne
HETOYHOCTHU IIPU MUCIIOJBb30BaHNU HAYYHBIX TEPMUHOB UJIU B BBIBOJAX U OOOOIICHUSIX U3
HaOJI0ICHUH U OTIBITOB; MaTepHaj U3JIaraeT B ONpeAETICHHOMN JIOTHUeCKOM Mocae10BaTelbHOCTH,
IIPU 3TOM JIONYCKaeT OJJHY HErpyOyIo omnOKy Ui He 0oJiee IBYX HEJIOUETOB U MOXKET UX
UCTIPAaBUTh CAMOCTOATENBHO MPH TPEOOBAHUH MIIH ITPH HEOOJIBIION ITOMOIIM MPEoiaBaTes; B
OCHOBHOM YCBOMJI yUeOHBIN MaTepua; MOATBEPKIAET OTBET KOHKPETHBIMU MTPUMEPaMU;
IIPABWJIBHO OTBEYAET HA JOIOJIHUTENIBHBIE BOIIPOCH! YUUTEIS.
2) YMeeT caMOCTOSTENbHO BbIIEIATH IJIaBHbIE MOJIOKEHUS B U3YYEHHOM MaTepHalie; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 000011aTh, A€TaTh BIBObI, YCTAHABINBATh
BHYTpUIIpeIMETHBIE CBSA3U. [I[pUMEHATh MOTyUYeHHbIE 3HAHUS HA MPAKTUKE B BUJIOM3MEHEHHON
CHUTYyaIlMH, COOJII0JIaTh OCHOBHBIE MTPaBHJIa KYJIbTYPbl YCTHOM peuu U COMPOBOXKIAIOIIEH
MUCHbMEHHOMU, UCTIOIb30BaTh HAYYHbIE TEPMUHBI
3) He oGnagaet 10CTaTOUYHBIM HaBBIKOM pabOTHI CO CIPABOYHOM JTUTEPATy PO, yUeOHUKOM,
MEPBOMCTOYHUKAMHU (IIPAaBUILHO OPUEHTUPYETCS, HO paboTaeT MeaneHHo). Jlomyckaer
HerpyOble HapyIIeHus MpaBul 0popMIICHHS TUCbMEHHBIX paloT.

Onenka "3" craBuUTCA, €CIIN YUEHUK:



- 1. ycBOMII OCHOBHOE coJiepkaHHe yueOHOro MaTepuaia, UMeeT pooesibl B
YCBOGHHH MaTepHalia, He MPENsITCTBYIOIINE JaTbHEHIIEMY YCBOSHHIO IPOTPAMMHOTO
Mmarepuaa;

— 2. MaTepHai u3JiaraeT HeCUCTEMaTU3UPOBAHHO, (pparMeHTapHO, HE BCETaa
II0CJIEI0BATEIIBHO;

— 3. mOKa3bIBaeT HEJOCTATOYHYIO C(HOPMUPOBAHHOCTD OT/JCIIbHBIX 3HAHUN U
YMEHUH; BbIBO/IbI U 0000IIEHUS apryMEHTUPYeET ¢1a00, JOIMYCKAaeT B HUX OIIUOKH.

— 4. nomycTui OIMOKA U HETOYHOCTH B MCIIOJIB30BAHUN HAYYHOW TEPMUHOJIOTHH,
olpeieNIeHus OHATUH Jaj]l HEJOCTATOUHO YETKHE;

— 5. HEe UCTOJIB30BAJ B KAYECTBE JI0KA3aTEIbCTBA BHIBOJIBI U 0000IIEHUS 13
HaOmroeHui, (pakToB, ONBITOB WIN JOMYCTHII OLIMOKH IIPU MX U3JI0KEHUH;

— 6. UCTIBITBIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HaHUH, HEOOXOAUMBIX JUISI PEILICHHS
3ajjay pa3IMyYHbIX TUIIOB, IPU OOBSICHEHUN KOHKPETHBIX SIBICHUI HAa OCHOBE TEOPUI U 3aKOHOB,
WIN B TIOATBEP)KICHUH KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPUMEHEHHS TEOpHil;

— 7. OTBEYaeT HEMOJHO Ha BOIPOCH! yuuTes (YIycKkas U OCHOBHOE), WIN
BOCIIPOM3BOMT COZIEPKaHNE TeKCTa Y4eOHMKA, HO HEJIOCTATOYHO TOHUMAET OT/eNIbHBIC
MOJIOKEHUS, UMEIOLIIE BaXKHOE 3HAUCHHE B 3TOM TEKCTE;

— 8) oOHapyKMBaEeT HEJOCTATOYHOE TOHUMAHUE OTACTBHBIX MMOJIO0KEHUN MTPU
BOCIIPOU3BEICHUH TEKCTa yueOHUKa (3amucel, IepBOMCTOYHUKOB) UM OTBEYAET HETIOJIHO Ha
BOTIPOCHI YUUTEIIsS, IOIYCKas OHY-/IBE TPyObIe OIIHOKH.

— Ouenka "2" craBUTCA, €CIM YUCHUK:

— 1. He yCBOMII U HE PacKpblII OCHOBHOE COJIEpKaHKUE MaTepHala;

— 2. He JenaeT BHIBOJOB U 0000IICHHUH.

— 3. He 3HaeT U He MOHMMAET 3HAYUTEIIbHYIO WJIM OCHOBHYIO YacTh IIPOIPaMMHOTO
Marepuaia B IpeJesiax MOCTaBJICHHBIX BOIIPOCOB;

— 4. nnu umeet cnabo copMHUPOBaHHBIE M HENOJIHbIE 3HAHUS U HE YMeEeT
NPUMEHSATH WX K PEIICHHIO KOHKPETHBIX BOITPOCOB U 3a/1a4 10 00pasily;

— 5) wnu nipu oTBETE (Ha OJIMH BOMPOC) AOMYCKaeT 0oJiee ABYX rpyObIX OUIHOOK,
KOTOPBIE HE MOXET UCTIPABUTH AK€ TIPU TIOMOIIH YIUTEIIS.

— [To OKOHYAaHMIO YCTHOTO OTBETA YYAIIETOCS TIeIaroroM MaéTcs KpaTKuii aHalln3
0TBeTa, OOBABISIETCS MOTUBUPOBaHHAs OLleHKA. BO3MOXXHO MpUBIICUEHUE IPYTUX YUALTUXCS JUIS
aHaJIM3a OTBETa, CaMOaHaJU3, IPEI0KEHNE OLIEHKH.

— OneHka caMoCTOATeIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

— Onenka "S5" craBuTCS, €CIIN YUEHUK:

— 1. BeITIONTHIIT paboTy 6€3 OMMUOOK U HEJJOUETOB;

- 2) nomycTui He 6oJiee OJTHOTO HeloueTa.

- Ouenka "4" cTaBUTCS, €CIIM YYSHUK BBIMOJIHII paboTy MOJHOCTBIO, HO
JIOTITYCTHJI B HEU:

— 1. He Gosee 01HOM HETPYyOOI OMIMOKHU M OAHOTO HEIOYETa;

- 2. nnu He 6oJsiee IBYyX HEAO0YETOB.

— Ouenka "3" cTaBuTCA, €CIM YUYEHUK MPABWIBHO BBIIIOJHWI HE MEHEE TTOJIOBUHBI
paboThI UM JOITYCTHUIL:

— 1. He Gonee ABYX TpyObIX OMINOOK;

— 2. win He 6osee ofHOU TPyOOH M 01HOM HerpyOoit OIIMOKK U OHOTO HEJ0YETa;

— 3. unu He 6oee ABYX-TpeX HErpyObIX OLINOOK;

— 4. unu oJfHOU HEeTpyOOil OIIMOKH U TPEX HEIOYETOB;

- 5) unu npu OTCYTCTBUU OMIMOOK, HO IPHU HAJIMYHUHU YETHIPEX-TISITH HEIOUETOB.



— Ouenka "2" craBUTCA, €CIM YUCHUK:

- 1. momycTHI YMCIIO OMMUOOK W HEJIOUETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOU
MOJKET OBITH BHICTaBJIEHA OoLeHKa ""3";

- 2. WY €CJIM MPABWIBHO BBITIOJIHAII MEHEE ITOJIOBUHBI PAOOTHI.

- IIpumeyanue.

— 1) Yuutens uMeeT npaBo NOCTaBUTh YUEHUKY OLIEHKY BbIIIE TOH, KOTOpast
peayCMOTpPEHa HOPMaMH, €CITH YUEHUKOM OPUTHHAIIBHO BBHIMOJIHEHA paboTa.

— 2) OueHKH ¢ aHaJIU30M JO0BOJATCS 10 CBEACHUS YUallUXCsl, KaK PaBuilo, Ha
HOCJIEAYIOIIEM YPOKe, IpeIycMaTpUBaeTcs paboTa Hal OIIMOKaMH, yCTpaHEHHE IPOOETIOB.

— OneHka BbINOJTHEHHS MPAKTHYECKHUX (J1200PATOPHBIX) PadoT, ONMBITOB 110
npeaMeram.

— Ouenka "5" craBuTCA, €CIM YUCHUK:

— 1) mpaBUIILHO OTIPEENII IE)Ib OTbITA;

— 2) BBITTOJTHWI Pa0OTy B IOJTHOM 00BEME ¢ COOIIIOIEHNEM HEOOXO0AUMOM
MOCIIEI0BATEIHLHOCTH IPOBEACHUSI ONIBITOB U H3MEPEHUI;

— 3) caMOCTOSITENTLHO U PAIlOHAIBHO BBIOPAJI U TIOJITOTOBIII JJISI OTIBITA
Heo0xouMoe 000py0BaHKE, BCE OMBITHI MPOBEN B YCIOBUAX U PEKUMAX, 00€CIIeYMBAIOIINX
MOJTyYeHUE Pe3yIbTaTOB U BBIBOJOB C HAUOOJIBIICH TOUHOCTHIO;

— 4) Hay4HO rPaMOTHO, JJOTHYHO OIMHUCAN HAOIOIEHUS U CPOPMYITUPOBAT BHIBOIBI
U3 OTBITa. B mpecTaBIieHHOM OTYeTe PABIILHO U aKKYPATHO BBITIOIHIUT BCE 3aITUCH, TAOJIHIIHI,
PHUCYHKH, YepTexKH, rpadUKu, BHIYUCICHUS U CIENIal BBIBOIbL;

— 5) mpaBUIIBLHO BBIMOJIHUI aHaK3 norpemuoctei (9-11 kmaccor).

— 6) IPOSIBISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (TIOAIEP)KUBAET YHUCTOTY
pabodero Mecra M MOPSI0K Ha CTOJIE, SKOHOMHO HCIIOIh3yET PACXOHBIC MATEPHAIIBI).

— 7) SKCIEPUMEHT OCYIIECTBISIET MO TUIaHY C YY€TOM TeXHUKU O€30MacCHOCTH U
paBWII PabOTHI C MaTepHAIaMU U 00OPYIOBAaHUEM.

- Ouenka "4" cTaBUTCSA, €CIM YUYEHUK BBIIOJIHII TpeOOBaHUS K olieHke "5", HO:

— 1. OTIBIT MPOBOJMI B YCIOBHUAX, HE 00€CTIEUHBAIOIINX JOCTATOYHOW TOUHOCTH
WU3MEPEHHUI;

— . WM OBLIO IOMYIISHO JABa-TPH HEI0YeTa;

. M He Oos1ee 0THOM HerpyOo# OMMOKHN M OJTHOTO HEJ0YETa,
. WJIM OKCTIEPUMEHT MPOBENIEH HE MOITHOCTHIO;

— 5. Wi B ONIMICAHUH HAOITIOJICHUH U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOIBI

CZeTNaN HeMOIHEIE.

AW N

- Onenka "3" craBuTCS, €CIIN YUEHUK:

- 1. mpaBUJIBHO OIpENEIHI IEJIb OMbITa; pa0OTYy BBIINOJIHSET MPABIIILHO HE MEHEe
4yeM HaroJIOBUHY, OJHAKO 00bEM BBIITOJHEHHOM YacTH TaKOB, YTO MO3BOJISET MOTYYUTh
NIPaBUJIBHBIE PE3YIbTATHI U BBIBOJIBI 0 OCHOBHBIM, IIPUHIMITHAIEHO BaXKHBIM 3a/1a4aM paOOThL;

— 2. win noabdop o6opya0BaHus, 0OBEKTOB, MAaTEPHAJIOB, a TAKXkKe padoThI 1O
Hayajy OIbITa IMPOBEN C MOMOUIBIO YUUTENS; UM B XO/1€ TPOBECHUS OIbITa U U3MEPEHUH ObLIN
JIOIYIIIEHB! ONIMOKU B OMTUCAHUU HAOIOIEHHH, (POPMYITMPOBAHUH BHIBOJIOB,;

- 3. OBIT MPOBOJIMIICS B HEPAIIMOHAIBHBIX YCIOBHUSAX, YTO MIPUBEIIO K OTYyUEHHUIO
pe3yJIbTATOB ¢ OONBIICH MOTPEUTHOCTHIO; UM B OTYETE OBbUIN JAOMYIICHBI B OOIIEH CII0KHOCTH
He OoJsiee ABYX OLIMOOK (B 3alUCAX €IMHUL, U3MEPEHUSX, B BBIYUCIEHUAX, rpadukax, Tabaumnax,
cXeMmax, aHaJH3€e MMOTPEIIHOCTEeH U T.1.) He MPUHLIMIHAIBLHOTO JJIs TaHHOK paboThl XapakTepa,



HO TOBJIMSBIINX Ha PE3yJIbTAT BHIMOJIHEHUS; UM HE BBHIIIOJHEH COBCEM WJIM BHITIOJTHEH HEBEPHO
aHanu3 norpeurHocteit (9-11 kmacc);

— 4. nomyckaet rpyOyro OoIrOKy B X0J1¢ SKCIIEpUMEHTa (B OOBSICHCHUH, B
odopmiieHnn pabOTHI, B COOJIIOICHUY TPABUI TEXHUKU 0€30MaCHOCTH MpH paboTe ¢
MaTepuaiamMu U 000pyZA0BaHHUEM), KOTOpast UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

- Ouenka "2" craBuTCA, €CJIM YYEHUK:

— 1. HEe ompeneI CAaMOCTOSTENIBHO TIeJTh OIBITA; BBHITOIHUI pa0OTy HE TIOJIHOCTHIO,
HE TMOJrOTOBUII HY>KHOE 000pyZ0BaHNE U 00BEM BBITIOJIHEHHOM YacTH paboThl HE TO3BOJISET
CeNaTh MPAaBUIBHBIX BHIBOJIOB;

— 2. WM ONIBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOII0JCHUS POU3BOAUIUCH
HETNPABHUIILHO;

— 3. wu B xoJie paboThl U B OTUETE OOHAPY>KUIIUCh B COBOKYITHOCTH BCE
HEJI0OCTATKH, OTMEUEHHBIE B TPeOOBaHUIX K orleHke "3";

— 4. nomyckaer aBe (1 6oree) rpyObie OMMOKH B X0/I€ IKCIIEPUMEHTA, B
00BsicHEHUH, B 0()OPMIICHIH PaOOThI, B COOTIOACHUH MTPABUII TEXHUKHU 0€30MaCHOCTH TIPH
paboTe ¢ BeuiecTBaMu U 000PYI0BaHHEM, KOTOPBIE HE MOXKET UCTIPABUTH JaKe M0 TPeOOBAHUIO
YUUTEIIS.

— Ouenka ymeHnil NPOBOANTH HAOIIOACHHS.

— Ouenka "5" craBuTCA, €CIM YUEHUK:

— 1. mpaBUIIBHO MO 3aJ]aHHUI0 YYUTEIsS IPOBE HAOMI0ICHUE;

— 2. BBIICIIWII CYIIECTBEHHBIC IPU3HAKU Y HA0JII01aeMOro 00bekTa (mporecca);
— 3. IOTHYHO, HAYYHO IPaMOTHO 0OPMUI PE3yIbTaThl HAOIIOICHUN U BBIBOIBI.

— Ounenka "4" craBuTCS, €CIIN YUYEHUK:

— 1. mpaBUJIBHO 1O 33JJaHUIO YUUTENS IPOBEN HaOII0IEHUE;

— 2. Ipy BBIJENIEHUH CYIIECTBEHHBIX IPU3HAKOB Yy HAa0I0JaeMOro 00beKTa
(mpo1iiecca) Ha3Bal BTOPOCTENIEHHBIE;

— 3) nomycTua HeEOPEKHOCTH B 0POpPMIICHUN HAOIIOIEHUH U BBIBO/IOB.

— Onenka "3" craBuTCS, €CIIN YUEHUK:

— 1. gomycTHs HETOYHOCTH U 1-2 OMIMOKK B IPOBEACHUH HAOIIOACHUHN 110 3a/IaHUIO0
YUUTENs;

— 2. IpH BBIJIEJIEHUH CYLIECTBEHHBIX IPU3HAKOB y HA0JI10/1aeéMOr0 00bEKTa
(mporecca) BhIIETUI JIMIIb HEKOTOPBIE;

— 3) nonyctun 1-2 ommOku B 0popMI€HUN HAOJIIOIEHUH 1 BHIBOJIOB.

— Ouenka "2" craBuTCA, €CJIA YYEHUK:

— 1. nomyctui 3 - 4 ommOKU B MPOBECHUN HAOIIOICHUH 10 3aJJaHUIO YUUTENS;

— 2. HETIPAaBWJIHO BBIJCIMII TPU3HAKHK HAOII01aeMoro 00beKTa (Tporiecca);

- 3. onmyctuin 3 - 4 omOku B ohopmiieHnn HaOII0IEHUH U BBIBO/IOB.

5. YMK «Xumus. 11 kaacc. ba3oBblii ypoBeHb)

1. Xumus. 11 xnace. bazoBerit ypoBenb. YueOuuk (aBtop O. C. ['abpuensn). 224 c.

2. Meroanyeckoe nocobue. 11 kmacc. bazosslit ypoBens (aBTopsr O. C. I'abpuensn, A. B.
SAmykosa). 192 c.

3. Kuwra s yuurens. 11 knace. bazoBsiit yposens (aBTopsl O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnagkos). 272 c.



4. Pabouas Tetpanp. 11 kmacc. ba3ossriit ypoens (aBTopbl O. C. I'abpuensia, A. B. fumrykosa).

192 ¢
. 5. KontposabHbie u nmpoBepouHbie padoThl. 11 kiacc. ba3osrii ypoens (aBTopsl O. C.

["abpuensu, I1. H. bepeskun u np.). 224 c.
6. O0mras XxuMHs B TECTaX, 3a1a4ax, ynpaxHeHusx. 11 knacc (aBropsr O. C. I'abpuensn, U. I'.

OctpoymoB, A. I'. Beeaenckas). 304 c.
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