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Paspnen 1. IlosicHuTeIbHAS 3alIUCKA
1. HopmarusHas 6a3a, Ha 0OCHOBe KOTOpOii pa3padorana Padouasi nporpamma.

[IporpaMMa 1o XuMuM Ha ypOBHE CpeHEro o0IIero oopa3oBanus pazpadborana Ha ocHoBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit @eneparum», TpeOOBaHUHN K pe3ybTaTaM
OCBOCHMS (henmepayibHOM 00pa3oBaTEIbHON TporpaMmbl cpeaHero obmero oopazoanus (DPOIT COO),
npejacTaBieHHbIX B dDenepaJbHOM TOCyAapcTBEHHOM oOpazoBaTtenbHOM cranaapre COO, ¢ yuérom
Konnenmuu npenonaBanus yueOHOro npeamera « XuMus» B 00pa3zoBaTelbHbIX opraHu3anusx Poccuiickoit
denepanuu, peaau3yomrXx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPaMMbl, © OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pasButus Bocriutanus B Poccuiickoit @enepanun Ha nepuon 10 2025 roga» (Pacnopsokenue [IpaButenbcrsa
P® ot 29.05. 2015 Ne 996 - p.).

2. ObocnoBanue Bbioopa YMK.

3amada yd4eOHOTO IpeaMera COCTOMT B (POPMHPOBAHWU CHUCTEMBl XMMHYECKUX 3HAHMNA — Ba)KHEHIIUX
(akToOB, NOHATUN, 3aKOHOB U TEOPETHUECKUX IOJOKEHUH, JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOTO
XapakTepa, S3bIKa HAyKH, B MPUOONICHMM K HAYYHBIM METOJaM TIO3HAHHS TPH W3YYCHUU BEIIECTB H
XUMHYECKHUX PEaKIHii, B JOPMUPOBAHUU U PA3BUTHH ITO3HABATEIbHBIX YMEHUHN U UX IPUMEHEHUU B Y4eOHO-
MO3HABATEIBHON U y4eOHO-NUCCIIEI0BATENBCKON AEITEIHbHOCTH, OCBOCHUH TPABUII OE301aCHOTO OOpaIeHus ¢
BElIECTBAMH B TMOBCEJHEBHOM KH3HU. Y4eOHO-MeToJIu4eckoe obecrneueHue y4ueOHOro Impoiecca
IIpeAyCMaTpUBAET UCIIOIb30BaHue Y MK:

1. O.C. T'abpuensn «Xumus» 10 kmacc. YueOnuk M.: «lIpocBemenuey», 2024r., COOTBETCTBYET
®denepaibHOMY NIEPEYHIO YUCOHUKOB;

2. P.A.bouapHukoBa «YuuMcs pemiarh 3agauu 1mo xumun» 8 — 11 k1. Bonrorpaa, U3a. «Yuurenb»

Pabouas mporpaMMa mo XHMMHUH 00ECHEUMBACT IO3TANHOE JIOCTHKCHUE IIAHUPYEMBIX pPe3yJbTaTOB
ocBoeHusi OcHoBHOM oOpa3zoBarenbHOi mnporpammbl [BOY «KPACHOIIOJISIHCKAS [IKOJIA Nel
BEJIMKOHOBOCEJIKOBCKOI'O M.O.» JIOHELIKOM HAPOJIHOM PECITYBJIMKH. Ona onpenenser
L[eJIH, COJIepKaHue Kypca, TUIaHupyeMble pe3yNbTaThl 1o xumMuu ais 10 kiacca.

3. Hexab u 3axaun 00y4eHus MpeaMery.

['maBHBIMY LIETISIMU U3yUEHUS IpeaMeTa « XuMus» Ha 6a30BoM ypoBHE B 10 KII. SBISIOTCS:
(hopMHUpPOBaHHE CUCTEMBl XMMHYECKHUX 3HAHMM KaK Ba)KHEUIIEH COCTaBJISIONIEH €CTECTBEHHO-HAYYHOUH
KapTUHBI MHPa, B OCHOBE KOTOPOIl JIe)KaT KII0YeBbIe MOHATHS, GyHIaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHE 53bIKa HAYKH, YCBOCHHE U MOHMMAHUE CYLIHOCTU JIOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C ICTOPHUEH WX PAa3BUTUS U CTAHOBIICHHUS;

(dbopMHpOBaHHE U pa3BUTHE MPECTABIEHUHN O HAYYHBIX METO/1aX IMO3HAHNUS BEIIECTB U XUMUYECKUX PEAKIIHiA,
HEOOXOTUMBIX ISl TPUOOPETEHUS] YMEHHI OpUEHTHUPOBATHCS B MHUpPE BEIIECTB M XUMHUYECKHUX SBICHHIA,
MMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHUU U CIOCOOOB NEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJICHHEM M OOBSICHEHHEM XMMHYECKOTO
IKCIIEPUMEHTA, COOJIIOICHUEM TPABIII 0€30ITaCHOT0 0OpaIeHus C BEIIECTBAMU.

4. IleHHOCTHbIE OPHEHTHPHI COIeP:KAHUS Y1eOHOTr0 MpeIMeTa.

JUis cO3HATENIbHOTO OCBOEHMS MpeaMmeTra «XHUMHs» B HIKOJBHBIM Kypc BKIJIIOUYEHBI 00s3aTelIbHbBIE
KOMITIOHEHTHI CO/IEP’KaHHUsI COBPEMEHHOI'O XUMHUECKOr0 00pa3oBaHusl:

1) xumuueckue 3nanus (TEOPETUUECKUE, METOJOIOTUYECKUE, PUKIIAIHBIC, OMMUCATEIbHbIE — S3bIK HAYKH,
aKCUOJIOTUYECKUE, UICTOPUUYECKHUE U JIP.);

2) paznuunvie ymenus, Hagviku (00IIECyUeOHbIE U CIICIU(PUIECKUE 10 XUMHH);

3) yennocmuvie omHowenus (K XUMUM, )KU3HU, IPUpPoOJIe, 00pa30BaHUIO | T. 11.);

4) onbim  nPOOYKMusHOU OesimelbHOCmU PA3HOTO  XapakTepa, O0eCIeYMBAIONINI pa3BUTHE MOTHBOB,
WHTEJUIEKTa, CIIOCOOHOCTEN K caMopean3aliy U JPYTUX CBOMCTB JTUYHOCTH YUCHHUKA,

5) kntouesvle u yueOHO-XUMUYECKUE KOMNEMEHYUU.

B kauectBe yennocmmublx opueHmupoe XUMUIECKOro 00pa30BaHMsl BHICTYNAIOT OOBEKTHI, H3y4aeMble B Kypce
XUMHH, K KOTOPhIM Yy oOyuaromuxcs (GopMupyercst eHHOCTHOe oTHolueHue. [Ipu 3Tom Benyuryio poib
UTPAIOT TO3HABATENbHBIE [IEHHOCTH, TaK KaK JAHHBIA y4eOHBIH MpeaMeT BXOAWT B TPYMIY MPEIMETOB
MO3HABATEJIBHOTO IIUKJIa, [JIaBHAS LE1b KOTOPHIX 3aKJII0YAeTCs B U3yUYEHUU IPUPOJIBI.

OCHOBY nosnaeamenvHbiX YeHHOCmel COCTABIAIOT HAay4HbIE 3HAHUS, HAy4yHble METOJAbl IO3HAHMS.
[To3naBaTenbHbIE IEHHOCTHBIE OPUEHTALMU, (POPMUPYEMbIE B MPOLIECCE M3YUYEHUSI XUMUU, MPOSBISIOTCS B
MPU3HAHUM: - LIEHHOCTU XMMHYECKUX METOJI0B UCCIICIOBAHUS )KUBOU U HEKUBOW MTPUPO/IBI.



Pa3BuTHe no3HaBaTeNbHBIX LIEHHOCTHBIX OPUEHTAIUI COJepKaHUs Kypca XUMUHU TO3BOJIIET CHOPMUPOBATH:
- YBaXHUTEIbHOE OTHOLIEHUE K CO3UIaTEIbHOM, TBOPUECKOH 1eATEIbHOCTH;
- MIOHUMaHNe HE0OXOAUMOCTH 3710pOBOT0 00pa3a KHU3HH;

- MOTPEOHOCTDH B 0€3yCIOBHOM BBITIOJIHEHUH MPABUII O€30MaCHOTO MCIIOIH30BAHUS BEIIECTB B TIOBCEAHEBHOM
KU3HU;
- CO3HATENbHBIN BEIOOP OyayIeii mpodecCHOHANbHON NesITeTbHOCTH.

Kypc xumun o0nagaer BO3SMOXKHOCTSIMHU 751 (POPMUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCMEl, OCHOBY
KOTOPBIX COCTaBJISIOT Mpollecc OOIIeHUs, rpaMoTHas pedb. KOMMyHUKAaTUBHbBIE 1IEHHOCTHBIE OPUEHTALUU
Kypca CIIoCOOCTBYIOT:

- IPaBUIILHOMY MCIOJIb30BAHUIO XUMUYECKOH TEPMUHOJIOTHH U CUMBOJIUKH;
- Pa3BUTHUIO MOTPEOHOCTU BECTH IMAJIOT, BHICIYIIMBATh MHEHUE OINIIOHEHTA, y4aCTBOBATh B TUCKYCCHH,
Pa3BUTHIO YMEHUS OTKPBITO BBIPAXKATh M apTyMEHTUPOBAHO OTCTaMBATh CBOIO TOUYKY 3PEHHS.
5. Oo0masi xapakTepuCTUKA OPraHu3aluy y4eOHoro npouecca:
MeTOo/ibl, GOpMBbI 00yUeHUSs U PeKUM 3aHATHH.

Hcnonb30BaHrne METOA0B XUMHUU MO3BOJISET HE TOJIBKO MOMy4YaTh HOBbIE (yH/IaMEHTAJIbHBIC 3HAHUS O
NpUpOJie, YelIoBeKe M o0miecTBe, HO U (POPMUPOBATH HOBYIO HAYYHYIO KapTHHY MHpa, HOBOE HAy4dHOE
MHPOBO33PEHKE U HOBYIO HH(OPMAILMOHHYIO KYJIbTYPY YeJIOBEKa M 00IecTBa.

Jyis opranu3anuy yueOHOH 1 TT03HABATEILHOM ACSITEILHOCTH YUAIIUXCS HAa YPOKAaX XUMUH 11eJIeco00pa3Ho
UCIOJNIb30BaTh pa3zHooOpa3Hbie METOAbl U (opMbl 00ydeHus: (PpOHTaIbHBIC, KOJUIEKTHBHBIC, IPYIIOBbIC,
napHble, HHANBHUYaJIbHBIE, a TAK)KE CO CMEHHBIM COCTaBOM YYEHHMKOB. B OCHOBY pasnenenust ooumx Gopm
oOydeHHUs TOJIOKEHbl XapaKTEPUCTHUKU OCOOCHHOCTEH KOMMYHHKATUBHOTO B3aUMOJICHCTBUS MEXIY
YUUTENIEM U yYAIIUMUCS, MEXy CAMAMHU YUYCHUKAMH.

6. MecTo yueOHOro nMpeaMeTa B IIKOJIbHOM IJIaHe

B yuebHOM 111aHE cpeHero o011ero 00pa3oBaHus NpeaMET «XUMHUsD» 0a30BOr0 YPOBHS BXOJUT B COCTAB
npeaMeTHoM obnacTi « EcTecTBeHHO-HAYYHbBIE TPEMETHI.

OO0miee 4ncao0 4yacoB, OTBEAEHHBIX JUIsI M3YyYEHUS XMMHUH, Ha 0a30BOM YpPOBHE CpEAHEr0 OOILEro
oOpasoBanus, cocrapiseT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kmacce — 34 vaca (1 yac B
HEJIENI0).

Paspea 2. [linanupyemblie pe3yJibTaThl.

JInyHOCTHBIE pe3yJbTaTbl OCBOCHUS TpeAMeTa «XUMHS» JJOCTHTAlOTCS B E€IWHCTBE YYEOHOW W
BOCIIUTATEIHHONW AESITENbHOCTH B COOTBETCTBHM C TYMAaHUCTHUYECKHMH, COLMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMH M UJI€aTaMU POCCHUICKOTO TPaKAAHCKOTO OOIIeCTBA, MPUHSATHIMU B OOIIECTBE
HOpPMaMH M TIpaBUJIAMHU TOBEACHUS, CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIO3HAHUS, CAMOPAa3BUTHS U
HPaBCTBEHHOTO CTAHOBIICHHSI TMYHOCTH OOYJAIOIITIXCSI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIFHON W TIPAKTHYECKOW JEATEIHHOCTH OOYYAIOUIMXCS 10 peau3alliil MPHUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCHUTAHHUS. OCO3HAHUS OOYYAIOUIMMHUCS CBOUX KOHCTHTYLIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKEHUS K 3aKOHY M TIPABOIMOPSAIKY; TOTOBHOCTU K COBMECTHOW TBOPYECKOU EATEIHLHOCTH
MIPH CO3JaHNHU yUEOHBIX MPOEKTOB, PEIICHHH YISOHBIX M MIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN XHMHUYECKUX
AKCIIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHHsI, IOTUKY W apTyMEHTBI APYTUX
MIPH aHAJTN3€ PA3IMYHBIX BUJOB YUEOHOH e TETbHOCTH,

2) NaTPHOTHYECKOT0 BOCIUTAHUS . IICHHOCTHOTO OTHOILICHHS K UICTOPHUYECKOMY U HAYYHOMY HaCJICIHIO
OTECUYECTBEHHOU XNMMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS: HDABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHHBATh CHUTYAIIHH, CBSI3aHHBIE c XUMHUYICCKHMH SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

4) popMupoBaHUs KYJbTYPbI 310POBbSI: MOHMMAaHHS [IEHHOCTEH 3I0POBOr0 M 0Oe30macHoro odpasa
KHM3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (H3MUYECKOMY U TCHUXHUYECKOMY
3I0POBBIO; COOTFOZICHUS TTPABUJI 0€30MMaCHOTO OOpAIICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B
TPYAOBOM JEATEIBHOCTH;



5) Tpy10BOro0 BOCHHUTAHHSI: YCTAHOBKHM Ha AaKTHMBHOE Y4YacTHE B PEIICHHH NPAKTHYECKHX 3a7a4
COLIMATIbHOW HANPaBIEHHOCTH; HHTEPECa K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCHI Pa3IndHOTO pOJia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUH 110 XUMUU;

6) 3K0JIOrHYeCKOro BOCHHUTAHMS: SKOJOTMYCCKH IEeCO00pa3HOr0 OTHOIICHHUS K MPHPOJE, Kak
HMCTOYHHKY CYIIECTBOBAHMSI )KM3HU Ha 3eMJIe; TOHMMAaHUS TJI00AIBHOTO XapaKTepa KOJIOTHUYECKUX MpobIeM,
BITUSTHUSL DKOHOMHUYECKUX MTPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIBI;

7) HEeHHOCTH HAYYHOTO MO3HAHMA: IMOHMMAaHUS CIECHU(PUKHA XUMHHA KaK HayKH, OCO3HAHHUS €€ poJid B
(GOpMUPOBAaHHM PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM IEJIOCTHOTO MPEACTABICHUS 00
OKPY’KaIOIIeM MHUpE KaK O €IMHCTBE MPUPOJBI M YEIIOBEKA, B IMO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHny TpodJIeM COXPAHECHUS PUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUH JIJII COBPEMEHHOW ITMBUJIM3AIMK: B €€ T'yMaHUCTHYCCKOMN
HAIMPaBIEHHOCTH ¥ BaXHOW POJIM B CO3JaHUH HOBOHM 0a3bl MaTepUaIbHOU KYJIbTYPhI, PEIICHUH TII00ATBHBIX
po0JieM YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTrETUUYCCKOM, MUIIEBON 1 SKOJOTUYECKON
0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOECNEYCHHH YCJIOBHM YCIENIHOTO TPyJda U SKOJOTHYECKH
KOM(OPTHOH KM3HU KaKJIOTO 4IeHa 00IIecTBa;

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHUS yI€OHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPETHETO OOIIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC T (DOPMHUPOBAHUS MHUPOBO33PEHUS O0YUAIOIIMXCS MEKTUCITUTUTHHAPHBIC (MEKITPEIMETHBIC)
oOIIeHayYHbIE TIOHATHUS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOU KapTHHBI MUPa U CEIU(PUKY METO/I0B
MMO3HAHUS, HCITOJIB3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHsI, SIBIICHUE, ITPOIIECC,
cUCTeMa, Hay4YHbIN (haKT, MPUHIINII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEIOBAHHE,
HaOIIt0IeHNE, M3MEPEHUE, SKCTICPUMEHT | JIPYTHC);

yHHUBEpcaibHbIe yueOHbIe NeHcTBUA (TT03HaBaTeIbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC),
obecneunBaromue hopMupoBaHue (PyHKIIMOHATEHON rPAMOTHOCTH U COMATBHON KOMIIETCHIIUN
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS HKCIOJIb30BaTh OCBOCHHBIC MEXIMCIHMILUTMHAPHBIC, MHPOBO33PECHUYCCKHEC
3HAHUA U YHUBEpCAIbHbIC Y4eOHbIe IEHCTBUS B IO3HABATEILHOM U COIIMATILHOM MPaKTUKE.

MetanpeaMeTHble pPe3yJabTaThl OTPAKAIOT OBIAJACHUE YHUBEPCATHHBIMA YYCOHBIMH ITO3HABATEIHHBIMHU,
KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMHU.

OByaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKe AeiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTM3UPOBATH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeAeNATh LENH JeATETbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUM WX JOCTHIKEHHS, COOTHOCHTH
PE3YJIBTATHI JISATSIIBHOCTH C TTOCTABIICHHBIMH TEJISIMH,

WCIIONIb30BaTh MPH OCBOCHHM 3HAHWHA MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIACNATh XapaKTepHbIE
MPU3HAKKA TOHSATHH W YCTaHABIMBATH WX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIME TOHSATHS JUIS
OO0BSICHEHHS OTACNBHBIX ()AaKTOB U SIBICHU;

MPUMEHSTh B MPOIECCE IMO3HAHUS, HWCIIOJb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBbIBaTh MOJENBHBIE MPEACTABICHUS — XHMHYECKUN 3HAK (CHMBOJI) DJEMEHTa, XUMHUYecKas
dbopMyIia, ypaBHEHHE XUMHYECKON pEaKIMh — MPU PEIICHUH yYEOHBIX MO3HABATECIBHBIX W TMPAKTUUYECKUX
3a/a4, TPUMEHSTh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS [UUIsl BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y9aeMBIX BEIIECTB M XUMUYCCKUX PEAKITHH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMUICCKUX PCAKITUH;

dbopMynupoBaTh MENU W 3a7a4d HCCIEIOBaHUS, HCIOIB30BaTh IOCTABICHHBIE W CAMOCTOSITEIBHO
c(hOopMyJIMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JUTsI (DOPMHUPOBAHUS THITOTE3bI
IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HAaBBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS W TPOBEICHHUS YYCHUYCCKUX DKCIECPUMEHTOB,
COBEpIIICHCTBOBATH YMEHHS HAOII01aTh 32 XOJIOM MPOIIecca, CAMOCTOSTENHHO TPOTHO3UPOBATH €r0 Pe3yIbTarT,
dbopmynupoBaTh 0000IIEHNS ¥ BBIBOIBI;

3) pa6ora ¢ nngopmanmeii:

OpPHUEHTUPOBATLCS B Pa3IMYHBIX HCTOYHHWKAX WH(POPMAIIMHU, aHAIM3UPOBATH HWH(POPMAITUIO Pa3TUIHBIX
BUJIOB B (DOPM TMpeACTaBICHUS, KPUTUYECKHU OLIEHUBATH €€ TOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;



dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMYHble METOAbI NpPU IMOHCKE M OTOOpe HH(OpMAIHH,
HEOO0XOAUMO 7151 BBITOJHEHHS yUEOHBIX 33124 ONPEAeIEHHOTO TUIIA;

CaMOCTOATENIbHO BBIOMpATh ONTUMANIbHYIO (opMy mpeactaBieHus WHpopMmanuu (CXeMbl, Tpadukw,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

HCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIIHOCTH.

OgJajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/1aBaTh BOIIPOCHI 1o CYILECTBY o0cyxaaemMoin TEMBI B X0J1e Juanora
W/WIN TUCKYCCUH, BBICKA3bIBaTh WAEH, (HOPMYITUPOBATh CBOU IMPEIUIOKEHUS OTHOCHTEIHHO BBIMOIHEHUS
MIpeIJI0KEHHOM 3a/1a4H;

BBICTYIIATh C IPE3EHTALUEH pe3ybTaTOB IO3HABATEIBHON NEATEIBHOCTH, MIOJYUYEHHBIX CaMOCTOSITEIBHO
WJIM COBMECTHO CO CBEPCTHUKAMU IPU BHIOJHEHUH XUMHYECKOT0 HKCIIEPUMEHTA

OBiajieHne YHHBEPCAIBLHBIMH PeryssTHBHbIMU 1€ CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATH U OCYIIECTBIISTH CBOIO MIO3HABATENBbHYIO JIEATEIBHOCTD, OMPEeNiss e€ 1enu
U 3a71a4¥l, KOHTPOJIMPOBATh U MO0 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEJIaraeMblid aITOPUTM JICHCTBUI
MIPU BBITIOJIHCHUH YUYEOHBIX M MCCIEIOBATEIBCKUX 3ajJiay, BbIOMpaTh Hanbosee 3()PEKTUBHBIA CIIOCOO HX
pereHust ¢ y4ETOM MOJTydeHHsI HOBBIX 3HAHUH O BEIIECTBAX MU XMMUYECKHUX PEaKIUIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOGH JEITETLHOCTH HA OCHOBE CaMOaHalli3a U CAMOOIECHKH.

IIpeameTHbIe pe3yabTaThl OCBOCHHS Kypca « OpraHnuecKasi XuMUs» OTPaKaroT:

BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpasi BKIIOYAECT: OCHOBOIMOJIATAIONINE TOHATUS;, TEOPUH U
3aKOHBI (T€OpHUs CTPOEHUsl opraHuueckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CAMBOJIMYECKHI S3bIK XUMUHU; MUPOBO33PEHUECKHE 3HAHUS, JIEIKAIINE B OCHOBE TOHUMAaHUS
NPUYMHHOCTA ¥ CHCTEMHOCTH XMMUYECKHX SBJICHUH, (DaKTOIOTHYECKHE CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJIy4eHUU U 0e30IacCHOM HCIOJIb30BAHUN BAKHEHMIIMX OPraHUYECKHX BEIIECTB B OBITY U MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTH YMEHHH BBISBIISATH XapaKTePHbIE MPU3HAKY MOHITHI, YCTAaHABIUBATH UX B3aUMOCBSI3b,
MCTIOJIB30BAaTh COOTBETCTBYIOUINE OHSATHS IIPH ONIMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUH OpraHMYeCKIX
COCIMHECHHI;

c(OPMHPOBAHHOCTh YMEHHUI UCIOJIB30BATh XUMHUECKYI0O CHMBOJIMKY JUISI COCTABICHHUS MOJICKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOW) (OpMyJT OpPraHMYECKUX BEIIECTB M YPABHEHUN XHMHYECKHUX
peaKIuii, U3rOTaBIMBATh MOJEIH MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIS WILTIOCTPAIMH X XUMHYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAUICKHOCTh N3yUYEHHBIX OPIraHUYECKHUX BEIIECTB MO UX
COCTaBy M CTPOCHMIO K ONpeAeTIEHHOMY KJaccy/TpyIe COeAUHEHUH (yrieBOJOpPOIbl, KUCIOPOA H
a30TCOJepXKalllie COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUs), JaBaTh UM Ha3BaHUA IO
cuctemarnueckoii Homenknarype (IUPAC);

C(OPMHPOBAHHOCTh YMEHHS ONPEICNSATh BUABl XMUMHUYECKOH CBS3M B OPTaHUYECKHX COCTUHEHHUSIX
(omMHapHbIE U KpaTHBIE),

C(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTH TIOJOKEHUS TEOPHH CTPOCHHS OpPTaHWMYECKHX BEHIeCTB A.
M. BytnepoBa /i 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPaHEHUs
Macchl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHUN XapaKTepu30BaTh COCTaB, CTPOCHME, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA
TUTIMYHBIX TIPEJACTABUTENCH Pa3IMUHBIX KIACCOB OPraHMYECKUX BEUIECTB, WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEX/1y HUMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepu30BaTh UCTOUHUKU YTJIEBOJIOPOIHOTO ChIpbs (HE(Th, MPUPOTHBII
ras, yrojb), CHocoObl UX MepepadoTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYUCICHHMS MO XUMHYECKUM YypaBHEHHSIM (Macchl, 00b&Ma,
KOJIMYECTBA UCXOJIHOTO BELIECTBA UM MTPOYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEILIECTB MJIM IPOJIYKTOB PEAKIINN);

c(OpPMUPOBAHHOCTh YMEHUHN COOMIOAATH MpaBUIIa MOJIb30BAHUS XUMHUYECKON MOCYAO0N U J1abopaTOPHBIM
o0opyJOBaHMEM, a TakKXKe IpaBHja OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKUHUSAMH IO
BBITTOJTHEHUIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;



c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATH U BBHIMOIHITh XUMUYECKUN IKCIIEPUMEHT B COOTBETCTBUHU C
NpaBUJIaMU TEXHUKH O€30MaCHOCTH MpH OOpalleHHH C BEIIeCTBAMU M J1AOOPAaTOPHBIM 000pYJI0BaHHEM,
MIPEJICTaBIATh Pe3yJIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE THUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH COOIIIO/IaTh MIPABUIIA HKOJOTHUECKHU 11€JIeCO00Pa3HOro MOBEIEHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOErO 3J0POBbS M OKPY’KAIOIIEH NPUPOIHOU Cpenbl,
OCO3HABAaTh OMACHOCTb BO3/ICHCTBUS HA )KUBBIE OPTaHU3MBI ONIPEACIEHHBIX OPTaHUYECKUX BEILECTB.

Pazpnen 3. Conep:kanue Tem yueOHOro Kypca.
Coaep:xanue yueOHoro kypca «Xumus» 10 kiaace

Ne HasBanmue pasaeina KoimuecTBo KoimuectBo
4acoB J1a00paTOPHBIX
(pa6ouasn |
nporpaMma) | mpakTH4eckux
padot

Pasnea 1. Teoperuyeckue 0CHOBBI OpraHnyeckoil xumum (3 yaca)
1 |Ilpenmer  opranuveckoil  xumuu. Teopus  cTpoeHUs 3
opranudeckux coenuuenuii A. M. bytieposa

Paznea 2. YriaeBsoaopoasl (13 yacos)

2 | [IpenenpHbBIC YIIIEBOJOPOIBI - AJIKAHBI 2
3 | HempenenbHbie yIiieBOIOPO/IbI: aJIKEHBI, AJTKAIUCHBI, AIKUHBI 6 1
4 | ApoMaTuyeckue yriieBoI0POIbI 2
5 | [IpupoaHbIC HCTOYHHUKH YTIIEBOJIOPOIOB U UX IepepadoTKa 3 1 KOHTp
Paznen 3. Kucaopoaconepxamue oprannyeckue coeuHenus (13 yacon)
6 | Couprsl. DeHon 3
7 | Anpneruabl. KapOonoBbie kucioThl. CiaoxHbIE 3UPHI 7 1
8 | YrieBonsl 3 1 KOHTp
Pa3znen 4. A3oTcoaepxkamme opranndeckue coeqnHenus (3uaca)
9 ‘ AMuHBI. AMUHOKHUCIIOTBL. benku 3 ‘
Pasnen 5. BoicokoMoJieky sipHble coeIuHeHus1 (2 yaca)
10 | ITnactmaccel. Kayuyku. Bojgokna 2
O011ee KOJIMYECTBO YaCOB MO MPOrpaMmme 34 2 + 2 KOHTP

Paznen 4. Conep:kanue pasesiosn.

TeopeTnyeckue 0CHOBbI OPraHUYECKOM XUMUM

[Mpenmer OpTaHUYECKOM XUMUU: eé BO3HHKHOBEHUE, pa3BUTHE " 3HAYCHHE
B MOJYYEHUH HOBBIX BEUIECTB U MaTepuasoB. Teopus CTpoeHHs opraHnueckux coennnenuit A. M. bytneposa,
e€¢ OCHOBHBbIE TONOXKeHUs. CTPYKTypHBIE (OPMYJIBI OPTaHUYECKHUX BEHIECTB. | OMOIJIOTHS, H30MEpHs.
XuMHUYECcKas CBsI3b B OPraHMUECKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiraccu(pUKaUy OPraHUYECKUX BemlecTB. HOMEHKIaTypa OopraHMYecKHX COCTMHEHUH
(cucTematuyeckasl) U TPUBHAJIbHBIC HA3BAHUS BAKHEHUIIINX MPE/ICTABUTENEN KIIAaCCOB OPraHMUECKUX BEILIECTB.

OKclepUMEHTAIbHBIE METOJbl M3YYCHHs BEUIECTB W WX IPEBPAIICHUH: O3HAKOMJICHHWE C O0pasiaMu
OpPraHUYECKUX BEIECTB U MaTepuallaMd Ha MX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ] OPraHUYECKHX BEILECTB,
HaOJIOZICHWE W OIMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB MO IPEBPAIICHUI0 OPraHWYECKHX BEIIECTB IPHU
HarpeBaHuu (IJIaBlieHHe, OOYTIIMBaHUE U TOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMUYECKUH psAll. MeTaH 1 3TaH — IPOCTEHIIINE TPEICTABUTENIN AJIKAHOB:
bu3nvecKre 1 XUMHUYECKIE CBOMCTBA (PEaKIMK 3aMeIIeHUs] ¥ TOPEHUs ), HAXOKICHNE B TIPUPOJIC, TOTyUeHHE
U TIPUMEHEHHUE.




AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN PsAZl. DTUIIEH U MPONUJIEH — MPOCTEUIINE MPEICTABUTEIN
AJIKEHOB: (pU3MUECKHe W XUMHUYECKHE CBOMCTBA (pPEaKkUMU TUAPUPOBAHMS, TATOT€HUPOBAHMS, T'MIpATaIUH,
OKHCJICHHS U TIOJIMMEPU3ALIUN ), TOTYyUYEHNUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u metunOyraaueH-1,3: crpoeHne, BAKHEHIIINE XUMUYECKUE CBOMCTBA (PeaKIus
nojaumepu3zanuu). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

ANKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKMUA psA. ALETHIEH — MpOCTeUIIHiA
IIPEJCTaBUTEIIb AJIKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XMMHUUYECKHE CBOMCTBA (PEaKMK TMAPUPOBAHNS,
raJIor€HUPOBAHNUS, THIpaTallii, TOPEHNS), IOIYUYEHUE U IPUMEHEHNE.

Apensl. ben3zon: coctas, cTpoeHue, Gpu3nueckue 1 XUMUYECKUE CBOMCTBA (peaklUy raJloreHUpOBaHUS U
HUTPOBAHUS ), TOJTYUYECHUE U IPUMEHEHHE. T0.1yo: cocmas, cmpoenue, husuieckue u Xumuieckue ceoucmea
(peakyuu 2ano2eHupo8anus U HUMPOBAnUs), noryuenue u npumerenue. TOKCHYHOCTb apeHOB. I'eneTnueckas
CBSI3b MEXY YIJI€BOJOPOAAMHU, IPUHAIEKAIMMHU K Pa3JIMUYHBIM KJIaccaM.

[Ipupoanble UCTOYHUKU yriaeBoAopoaoB. IIpupoausiii ra3 u nomnytHele HedTsHble ra3el. HedTh u eé
npoucxoxaeHue. CrocoObl mepepaboTKu HEPTH: MEepPEroHKa, KPEKUHT (TePMUYECKHM, KaTaTuTHUECKUN),
nuposn3. [TpoaykTel nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH yrons
U IPOAYKTHI €T0 1epepadoTKH.

OKclIepUMEHTAIbHbIE METOJ/Ibl M3YYEHHs BEUIECTB W HUX IPEBPAIEHUI: O3HAKOMJIEHHE C 00pas3laMu
IUIACTMAcC, KaydyKoB U pe3uHbl, KoJuteKuuu «HedTs» 1 «YT0Ib)», MOIeIMpOBaHUE MOJIEKYIT YTIIEBOIOPOIOB
U TaJIOr€HONPOU3BOAHBIX, IPOBECHUE IPAKTUYECKON paboThI: MOIy4YEHUE STHIICHA U U3yYEHHUE €ro CBOMCTB.

Pacuérnble 3anaum.

Brruncrenus no ypaBHeHHIO XUMUUECKOM peakiuu (Macchbl, 00bEMa, KOJIMUECTBA UCXOAHOI0 BEIeCTBa MU
IIPOJYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WIN MPOAYKTOB
peaKIym).

Kucnopoacoaepxamnue oprannyeckne coeinHeHUs!

[IpenenbHble 0OJTHOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOEHUE, (pU3NUECKUe U XUMUYECKHE CBOMCTBA
(peakuuy C aKTHBHBIMH METaJUlaMH, TajOr€HOBOJOPOJAaMH, FOpeHHE), NpuMeHeHue. BojoponHsie cBs3u
MEX/y MOJIEKyJIaMH CIUpTOB. J[eficTBHE METaHOJIa ¥ 3TaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHoroaroMHble CIUPTHI. DTHICHIVIMKOIb U INIMLEPUH: CTPOCHUE, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA
(B3aMMOEHCTBHE CO IIEJIOYHBIMU METAJIJIaMU, KAUE€CTBEHHAs PEaKIMs Ha MHOr0aTOMHbIE CIUpTHI). JlelicTBre
Ha OpraHu3M uenoBeka. [IpuMeHeHne riuuepuHa u ATUIICHTJTUKOJIA.

@DeHoII: CTPOCHHE MOJIEKYIIbI, (U3NUECKUe U XUMUYecKHe cBOMCTBa. TokcuuHOCTh (heHona. Ilpumenenune
(dbenomna.

Anbnerunpl U kemonsl. @opManbIerul, aueTaablAerua: CTpoeHrne, pU3NUecKue U XMMUYEeCKHe CBOMCTBa
(peaklvy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbBIE PEAKIIMH ), TIOJTYyUYEHHE U TPUMEHEHHE.

O/IHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCyCHas KHMCJIOTBI: CTPOEHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBa (CBOMCTBA, 0o0lIME AJs Kjacca KUCIOT, peakuus 3TepuuKaiun),
nojiyyeHue u npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAsE KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHUE.

CroxHble 3(pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cinoxHbIX 3¢gupos. XKupsel. I'naponus
xkupoB. [Ipumenenue xupoB. bruonorndeckas poiib KUPOB.

VYraeBosl: cocTaB, Kiaccu(UKalus yrieBoJoB (MOHO-, M- U MOJHCaxapuabl). [ roko3a — npocTenmii
MOHOCaXapua: 0COOEHHOCTH CTPOCHMSI MOJIEKYJIbI, pU3NUYEeCKre U XUMUYECKHE CBOICTBA (B3aUMOJIEHCTBUE C
runpokcuaom menu(ll), okucnenre aMmmuauHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoxeHue
TJIIOKO3bI), HAX0XKJIEHUE B TIPUPO/IE, MPUMEHEeHue, Ononorunyeckas poib. @otocunTe3. OpyKTo3a Kak U3oMep
rimoko3pl.Kpaxman M nemnono3a Kak NpUpOAHbIE mNosunMepbl. CTpoeHHE Kpaxmajga U LEJUIHJIO3bI.
duznyeckre 1 XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIu3, KaYeCTBEHHAs PeaKIusi C HOJOM).

OKcllepUMEHTAIbHbIE METOJ/Ibl M3YYEHHs BEUIECTB W MX IPEBpAIIEHUI: MpoBeleHUe, HAOII0JeHUE U
OIHCaHNE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJTHOATOMHBIX CIIUPTOB
(oxucnenue »srtaHoia oxcuaoMm Meau(ll)), MHOroaroMHbIX CHHPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
runpokcuaom menu(ll)), anpaernio (OKuciIeHre aMMHAaYHBIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuaom
menu(ll), B3aumopelicTBue Kpaxmalia C HOAOM), MPOBEACHUE MPAKTUYECKOH pabOThI: CBOICTBa pacTBOpa
YKCYCHOM KHCIJIOTHI.

Pacuérnble 3anauu.




Brraucnenus mo ypaBHEHUIO XUMHUECKON peaKIuu (Macchl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WITH
MIPOJIYKTa PEAKITNH IO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WU MPOJTYKTOB
peaKIum).

A3oTcollepKalie OpPraHUYeCKUe COCIUHEHUS. AMHHOKHCIOTHI Kak aM(OTepHbIE OpTraHUYECKUE
coequHeHus. dusnueckre U XMMUYECKHEe CBOMCTBA aMMHOKHCIIOT (Ha mpumepe riuinuHa). buonoruueckoe
3HaueHre aMuHOKUCHOT. [lenTuapl. benku kak mpupoaHbIe BBICOKOMOJICKYIIsIpHbIEe coeanHeHus. [lepBuunasi,
BTOpUYHAs U TpPEeTUYHas CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OEJIKOB: THAPONU3, JACHATypalus,
KaueCTBEHHBIC PEAKITH HA OCITKH.

OKCIIepUMEHTANIbHBIC METOJIbl W3YYCHHs] BEIIECTB M HX MPEBPALICHUM: HAOMIOACHHE U ONHUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIHsI OSJIKOB IPU HATPEBAHUH, I[BETHBIC PEAKIIUU OCITKOB.

BbicoKoOMOJIeKYISIPHBIE COeNHEHUSI

OCHOBHBIE OHATHS] XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEeHb OJTUMEPU3AIINH, CPEAHS MOJIeKYIIsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYISIPHBIX
COCIMHEHUI — MOJIMMEPU3aIUs U TTOJIMKOHICHCALIHSL.

OKCIIepUMEHTANIbHBIC METOJbl HM3YYCHHs] BEIIECTB M MX MPEBPALEHUI: O3HAKOMJIEHHE C O0pa3lamu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4YyKOB.

HaumenoBanue | Kounm- OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IMXCs

pasaena 4ecTBO

(TeMbI) Kypca 4acoB

[Ipenmer 3 PackpbiBaTh CMBICIT M3y4aeMbIX MOHSTHUN (BBIABIATH UX XapaKTepHBIC
OpraHUYEeCcKOM MIPU3HAKK), YCTAHABJIMBAaTh HMX B3aUMOCBs3b. [IpUMEHATH mOJOKEHUs
xumun.  Teopus TEOpUU CTPOCHMSI oOpraHuueckux BemecTB A. M. byrtnepoBa mns
CTPOEHHUS 0OBSICHEHUS 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBA U CTPOCHUSI.
OpPraHUYECKUX Hcnonb3oBath  XUMHYECKYIO CUMBOJIMKY  JJs  COCTaBJICHHUS
COCIMHEHUIN  A. MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAMEHHON) GopMyIT
M. bytneposa opraHuyeckux BemecTB. OmnpenensiTe BHAB XUMHUYECKOM CBSI3U

(onuHapHbIe, KpaTHBIE) B OPraHMUECKUX COESAUHEHMIX. PackppiBaTh poiib
OpraHUYeCKON XMMHHU B IIPUPOJIE, XapaKTEPU30BATh €€ 3HAUYEHUE B )KU3HU
YEJIOBEKA, MWILIIOCTPUPOBATh CBA3b C IPYTHMH HAYKAMM.

[IpenenbHbie 2 PackpbiBaTh CMBICT M3y4aeMbIX MOHSTHN (BBISABIATH UX XapaKTepHBIC
YIJIEBOJIOPOABI - NpPU3HAKK),  YCTaHABIMBAaTh  UX  B3aMMOCBS3b,  HCIOJB30BaTh
AJIKAHbI COOTBETCTBYIOIIME IIOHATHUA IIPM OIMCAaHUU COCTaBa, CTPOCHUS U
Henpenenbaeie 6 MPEBPALLICHUN OPraHUYECKUX coeauHEeHUM. VCnoib30BaTh XUMHUYECKYIO
YIJIEBOAOPOBI: CUMBOIIMKY JUIS COCTABJICHUS MOJIEKYISIPHBIX M CTPYKTYPHBIX (opMyl
AJIKECHBI, OpraHWYECKUX BELIECTB. YCTAaHABIMBATH IMPHUHAJJIEKHOCTh BEIIECTB K
AJIKaIUEHBI, ONPEIEICHHOMY KJIacCy YIVIEBOJAOPOJOB II0O COCTaBy M CTPOCHHUIO,
AJIKUHBI Ha3plBaTh MX II0 CHCTEMAaTM4YECKOM HOMEHKJIAType; IPHUBOJHTH
Apomarnyeckue | 2 TPUBUAJIIBHBIC HA3BAHWS OTHENBHBIX IIPEICTABUTEIIEH YIIIEBOJOPOIOB.
YTJI€BOJOPObI OHpeI[eJISITL BHJIbI XUMHUYECKON CBSI3U B MOJICKYJIaX YIJICBOAOPOOOB,

XapakTepU30BaTh 3aBUCUMOCTh pEeaKkLMOHHOU CIOCOOHOCTH

YIIIEBOJOPOJOB OT KPAaTHOCTH KOBAJICHTHOH CBSI3W. XapaKTephu30BaTh
COCTaB, CTPOEHHUE, MPUMEHEHHE, (PU3NUECKUE U XUMHUECKHE CBOMCTBA,
BaXHEUIIIHE CITOCOOBI MOMYUYCHHS TUITUYHBIX MTPEICTABUTENCH Pa3IMIHBIX
KJIaCCOB YTJIEBOJIOPOIOB (METaHa, 3TaHa, STUJICHA, alleTUIIeHa, OyTaaiueHa
-1,3, Oen3ona, TOnyona). BBIABIATE TEHETHMYECKYIO CBSI3b MEXKIY
yIJIEBOAOPOAAMH U TOATBEPXKIAaTh €€ HaJuuue ypaBHEHUSIMHU
COOTBETCTBYIOIIIMX  XUMHUYECKHMX  PEAaKIHid C  HCIOJIh30BAHUEM

CTPYKTYPHBIX (OpPMYIIL.
[Ipuponnsie 3 XapakTepru3oBaTh UCTOYHMKH  YIJIEBOJAOPOIAHOIO  ChIphsl  (HE(TH,
HCTOYHUKH NPUPOJHBIN Ta3, yroyb), CIOCOOBI HUX MEepepabOTKU U IMPaKTUYECKOe
YIJIEBOIOPOOB U MIPUMEHEHHE TI0Jy4YaeMbIX NMpoIyKToB. CreaoBarh npaBuiaM 0e30nacHon

ux nepepadoTka paboThl B J1Ia0OPAaTOPUU TPU MCIOJIH30BAHUH XUMHUYECKOW MOCYAbI H




o0opyoBaHUs, a TaKke NpaBWiIaM oOOpalieHUss C BeIIeCTBaMH B
COOTBCTCTBUH C MHCTPYKUUSAMU BBITIOJIHCHUSA Ha60paT0prIX OIIBITOB U
MPAaKTUYECKUX pPAa0OT TO TOJMYYCHHUI0O W M3YyYCHHIO OPraHHYECKUX
BemiecTB. llpeacTaBisaTh pe3yibTaThl dKCIEpUMEHTa B (OpMe 3amucu
YPaBHEHHIA COOTBETCTBYIOIINX PEAKIMI U JIeNIaTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BBIYUCICHHS JISl ONPEACICHUS MOJIEKYJSIPHOH (HOpMyJIIbI
OpPraHUYeCKOr0 BEUIECTBA, 10 YPABHEHUIO XUMHUYECKOH PEAKIIHH.

Cnuptsl. Denoun

AJbIETUIBL.
KapGoHogsie
KHUCIIOTEHI.
CnoxxHbIe A(OUPBI

YrieBoanl

PackpbIBaTh CMBICI H3ydaeMbIX MOHATUH (BBISABIATh MX XapaKTEpHbIE
NpPU3HAKM),  yCTaHABIMBaThb  UX  B3aUMOCBS3b,  HCIOJIb30BATh
COOTBETCTBYIOIIME IIOHSATUS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COECOUHEHMH. Mcronb30BaTh XMMHUYECKYIO
CHUMBOJIMKY ISl COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEILECTB. Y CTAaHABIMBATh IPUHAJIEKHOCTh BELIECTB K
OINpEACIEHHOMY KJIacCy II0 COCTaBy M CTPOEHHIO, Ha3blBaTh UX IO
CHUCTEMATUYECKOM HOMEHKJIAType. XapaKTepH30BaTh COCTAB, CTPOCHUE,
npuMeHeHne, (u3nYeckne ¥ XWMHUYECKHE CBOICTBA, Ba)KHEHIIHE
Croco0bl MOJY4YEeHUs TUIHWYHBIX HpPEACTAaBUTENICH pa3iMyHBIX KIACCOB
KHCJIOPOJICOICPKALLUX COEAMHEHUN; BBISBISATH T€HETHYECKYIO CBS3b
MEX1y HUMU M TNOATBEpXKAAaTb €€  Hajlu4ue ypaBHEHUSMU
COOTBETCTBYIOIIMX  XUMHYECKMX  peakuuid ¢  HCHOJIb30BAaHUEM
CTPYKTYpHBIX (hopmys. OmnMchiBaTh COCTaB, XMMUYECKOE CTPOECHUE M
IIPUMEHEHUE  JKUPOB,  XapaKTepu3oBaTb  MX  3HAU€HUEe s
KHU3HEIEATEIIBHOCTH Oprannu3MoB. OCO3HaBaTh ONACHOCTb BO3JIEHCTBUSA
Ha )KUBBIE OPraHU3MbI OIIPE/IETIEHHBIX OPraHUYECKUX BEILECTB, MOSACHATh
Ha MpUMepax CIoco0bl YMEHBIIEHUS U NPEJOTBPALCHUS UX BPEIHOTO
BO3JICHCTBUS Ha opraHusM udenoBeka. CienoBaTh npaBuiaaMm 0Oe30nacHoOn
paboThl B J1aOOpPATOPUU NPU HCIOJIB30BAHUM XUMHUYECKOW IMOCYAbl U
o0opy/sOBaHusA, a TaKXKe IpaBWiIaM OOpalleHusi C BELIECTBAaMH B
COOTBETCTBUM C MHCTPYKIMSIMU BBIIOJHEHHUS JTaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX paboOT MO TMONYYEHHIO M M3YyYEHUI0 OpraHu4ecKHX
BemiecTB. IlpeacTaBiiaTh pe3yibTaThl SKCIEpUMEHTa B (opMe 3amucu
YPaBHEHHUH COOTBETCTBYIOUINX PEAKIUI U JI€JaTh BBIBObI HA UX OCHOBE.
[IpoBOIUTH BBIUUCIEHUS AJS ONPEAETICHUsS MOJIEKYJIPHOH (HOpMyJIbl
OpPraHMYECKOT0 BEIIECTBA, 10 YPABHEHUIO XUMUYECKON pPEeaKIIMH.

AMUHEL
AMHHOKHUCIIOTEL.
benxn

PackpbiBaTh CMBICI H3y4YaeMbIX IOHITUN yCTaHaBIMBATh  UX
B3alMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MMOHATUS IIPU OMHCAHUN
COCTaBa, CTPOEHUS M TIIPEBPAILEHUN OPraHUYECKUX COEAMHEHHUM.
Hcnonp3oBaTh ~ XMMHMYECKYH0  CHMBOJHMKY  JUIsl  COCTaBJIEHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX  ()OpPMYJ OpPraHMYECKUX BEIIECTB.
OmnpenensaTs NPUHAAIEKHOCTh BEILECTB K OINPENEIEHHOMY KJIaccy IO
COCTaBYy U CTPOEHMIO, Ha3bIBaTh UX 110 CUCTEMATUYECKOW HOMEHKIIATYPE;
MPUBOJIUTh TpPUBHUAJbHBIE HAa3BaHUSA OTIENbHBIX IPEACTABUTENCH.
XapakTepu3oBaTh COCTaB, CTPOCHHME, IPUMEHEHHe, (HU3UYECKUe U
XMMHYECKHE CBOWCTBA, Ba)KHEHIIME CIOCOOBI MOJYyYEHUS TUIUYHBIX
MpeJCTaBUTENEH a30TCOJCPIKALIMX COSTMHEHUN (METHIIaMHHA, TJIMIUHA,
0enkoB). OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOICTBa OEIKOB;
MOSICHATh Ha TNpUMeEpax 3HaueHHe OEJKOB JJs OpraHu3Ma 4YeJOBeKa.
CamocToATeNnbHO MIaHUPOBATh U OCYILECTBIIATh CBOIO MO3HABATEIbHYIO
NesITeIbHOCTh; NMPUHUMATh AKTUBHOE ydacTHE B TPYNIOBOH y4deOHOMN
JESITeTbHOCTH.

IInactmaccel.
Kayuyxn.
Bosokna

BJ'IaIIeTL N3Y4YaCMbIMU XUMUUCCKHMU IMOHATHAMHU: PACKPBIBATL CMBICIT
HN3Yy4aCMbIX MMOHATHH U MMPUMCHATE OTU IOHATHUS IMPU OIMMCAHUHN COCTaBa U
CTPOCHUA BBICOKOMOJICKYJISIPHBIX OpPraHn4CCKux BCIICCTB, JIIsL




0OBSCHEHHS OTNIETBHBIX (PAKTOB U SBICHHH. ICTIOIB30BaTh XUMHUYECKYTO
CUMBOJIMKY Ui COCTaBJICHUS CTPYKTYpHBIX (OpPMyJ BEIIECTB U
YpaBHEHUHN peaKUUid MOJIMMEPU3AIMU U TOJUKOHAeH AU, ONUChIBaTh
COCTaB, CTPOEHUE, OCHOBHBIE CBOHCTBa KayuyyKoB, HaumOoJiee
pactpocTpaHEHHBIX BHJIOB IUIACTMAcC, BOJIOKOH; TPUMCHECHHE B
paSHI/I‘-IHBIX OTpaCJBIX.

Paznen 5. CriocoObI OlleHKH JOCTHKEHUS YUYAITUMHUCS IIJIAHUPYEMBIX Pe3yJbTATOB.

Kpurepun oueHuBaHusl yYeHHUYECKHUX el CTBU

Ouenka 3a ycmuulii omeem:

Otmerka "'5" cTtaBuTcs B ciyuae:

1. 3HaHus, MOHUMaHMUSL, TITyOMHBI YCBOCHHUS 00YYarOIUMCS BCEro 00bEMa IMPOrpaMMHOTO MaTepHara.

2. YMeHUs BBIICNATH TJaBHbIC MOJOKEHUS B MU3YYEHHOM Marepuaie, Ha OCHOBaHHUU ()aKTOB U MPUMEPOB
00001mIaTh, AENaTh BBIBOJBI, yCTAHABIUBATHL MEKIPEIMETHBIC W BHYTPHUIIPEIMETHBIC CBSI3H, TBOPYECKH
MIPUMEHSIET MOJIyYeHHbIE 3HAaHUsI B HE3HAKOMOMN CUTYaIUH.

3. OrcyTcTBHE OMIMOOK M HEJIOYCTOB MPU BOCIPOU3BEICHUHM M3YUYEHHOI'O MaTepuasia, MpU YCTHBIX OTBETaX
yCTpaHEHHE OTAETbHBIX HETOYHOCTEH C MOMOIIBIO JIOTIOIHUTEIBHBIX BOIPOCOB YUYHUTEINs, COOJIIO/IEHUE
KyJIbTYPBI TUCBMEHHOW M YCTHOM pedu, MpaBuil 0(hOpMIICHUS TMCBMEHHBIX PadoT.

Otmerka "4":

1. 3HaHMe BCcero M3y4eHHOI0 IPOrpaMMHOr0 MaTepuaia.

2. YMeHH# BbIIETATH TJIaBHBIE MOJIOKEHHSI B M3yUYEHHOM MaTepuaje, Ha OCHOBaHMM ()aKTOB M IMPHUMEPOB
000011aTh, JACNIaTh BHIBO/IBI, YCTAHABIINBATH BHYTPHUIIPEIMETHBIC CBSI3U, IPUMCHSITH MOJyYCHHBIC 3HAHUS HA
MIPaKTHKE.

3. HesnauurenbHbie (HerpyOble) OIMMOKM W HEAOYCTHI NMPH BOCIPOU3BEACHUM H3YYEHHOI'O MaTepuaa,
COOJTIOICHHE OCHOBHBIX MPAaBUJ KyJIbTYPhl MUCHbMEHHON U YCTHOM pedu, MpaBuil 0pOPMIICHUS TUCHMEHHBIX
pabor.

OtMmetka "3" (ypOBeHb IIpeICTAaBICHHM, COUCTAIOUINXCSA C DIEMEHTAMH HAYYHBIX MOHSATHI):

1. 3HaHWe W YCBOCHHE MaTepHaja Ha ypOBHE MHHHMAJIBHBIX TPEOOBAHUN MPOTPAMMBI, 3aTPYAHCHHE TPH
CaMOCTOSITETFHOM BOCITPOU3BEACHUU, HEOOXOAMMOCTh HE3HAUUTEIHLHON MTOMOIIH MPENO01aBaTENs.

2. YMenue paboTaTh Ha YPOBHE BOCTIPOU3BEACHUS, 3aTPYIHEHUS TTPH OTBETAX HA BUIOM3MEHCHHBIE BOIIPOCHI.
3. Hamnuume rpy0oil OIIMOKH, HECKOJIBKUX HETPYOBIX MPU BOCHPOM3BEICHHH HM3YyYEHHOTO MaTepuana,
HE3HAYUTEIIbHOE HECOOIIOJIEHNEe OCHOBHBIX IMPAaBUJ KYJBTYpPhl NMHUCBMEHHOW W YCTHOM peYH, MpaBU
odopmIIeHHs TUCEMEHHBIX PadoT.

Otmerka "2":

1. 3HaHKMe W yCcBOEHHE MaTepuala Ha YPOBHE HIDKE MHUHHMAIbHBIX TPeOOBAHHM MPOTpPaMMBbl, OTAEIbHBIC
Ipe/icTaBIeHNs 00 U3yUYeHHOM MaTepuase.

2. OtrcyTcTBUE yMeHU# paboTaTh HAa YPOBHE BOCTIPOU3BEIACHMUS, 3aTPYIHEHHI TIPH OTBETAaX Ha CTaHJApTHHIE
BOITIPOCHL.

3. Hannuue HEcKONbKHUX TPyObIX OMMOOK, OONBIIOTO YMCIa HETPYyObIX MPU BOCHPOU3BEICHHUN H3yUYEHHOTO
Marepuaia, 3HaUUTeJIbHOE HECOOI0/IEHNE OCHOBHBIX MPABWII KYJIbTYpPbl MUCBbMEHHOMN M YCTHOM peyH, MPaBUil
odopmIleHUsT TUCBMEHHBIX PabOT

Kpumepuu oyenueanusa ycmnozo omeema.

Ormertka "S" craBuUTCS, €CIIN yUEHUK:

1) IToka3biBaeT riryOOKOE U MOJTHOE 3HAHWE U IIOHUMaHUE BCEro 00bEMa MpOorpaMMHOI0 MaTepuala; MmojgHoe
MMOHMMaHHKE CYIIHOCTH pacCMaTPUBAEMBbIX MMOHATUMN, SIBIICHUN U 3aKOHOMEPHOCTEHN, TEOPUI, B3AUMOCBSI3EH;
2) YMeeT coCTaBUTh TMOJHBIN M MPABWJIBHBIA OTBET HA OCHOBE M3yYECHHOI'O MaTepuasa; BbIICIATH TJIaBHbBIE
MIOJIOXKEHHUS, CAMOCTOSITENILHO TOATBEPKIATh OTBET KOHKPETHBIMH MpUMEpaMH, (haKTaMK; CaMOCTOSTEIHHO U
apryMEHTHPOBAHO JielaTh aHaiu3, O0O0OIIEeHUs, BHIBOABL. YCTaHABIMBATH MEXIPEIMETHBIE u
BHYTPHUIIPEIMETHbBIE CBS3U, TBOPUECKH MPUMEHSTh MOJyYCHHbIEC 3HAHHS B HE3HAKOMOW CUTYalUU.
[TocnenoBarensHO, YETKO, CBA3HO, 00OCHOBAHHO U O€30IITMOOYHO M3JIaraTh YUeOHBIM MaTepual; 1aBaTh OTBET
B JIOTHUYECKOH IOCIEeIOBATENFHOCTH C HCIOJIb30BAHUEM TMPUHATON TEPMHUHOJIOTHH; AeNaTh COOCTBEHHBIE
BBIBOJIBI; (POPMYITUPOBATH TOYHOE OMPE/IEICHUE U UCTOJKOBAHUE OCHOBHBIX MOHSATHN, 3aKOHOB, TEOPUI; TIPH



OTBETE HE MOBTOPATH JOCIOBHO TEKCT y4eOHMKA; M3/1araTb MaTe€pua JIUTEPaTyPHBIM S3bIKOM; MPABUIIBHO U
0OCTOSITENTFHO OTBEYATh Ha JIOTIOJIHUTEIbHBIE BOIIPOCH YUUTEIIS.

3) CaMoCTOSTENBHO, YBEPEHHO M 0€30MMO0YHO TMPUMEHSET MOJYyYCHHBIEC 3HAHUS B PEIICHUH MPoOIeM Ha
TBOPYECKOM YpOBHE; JIOIyCKaeT He 0ojiee OAHOTO HEeIoueTa, KOTOPBIM JIETKO MCIpPABIAET MO TPeOOBAHHUIO
yUuTelNsA; MMEeT HEOOXOAMMbIE HAaBBIKM pPadOThl ¢ HpubopamM, depTekamH, CXeMaMu U IpapuKami,
COITYTCTBYIOIIUMH OTBETY; 3aIIHCH, COIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmerka ''4" craBUTCA, €CIIM YYEHUK:

1) IToka3pIBacT 3HaHUS BCETO U3yUYEHHOTO IIPOTPAMMHOI0 MaTepuana. JlaeT MoJHbIN U IpaBUIIbHBIN OTBET Ha
OCHOBE HM3yUYEHHBIX TEOPHUH; HE3HAUUTEIbHbIC OIIMOKM W HEJOYCTHI MPHU BOCIPOU3BEIEHUU H3YUYEHHOTO
MaTepuaia, OIpeeleH s MOHATUN Jall HENOJIHbIe, HEOObIINE HETOUHOCTH MPU HCIIOJIb30BAHUN HAy4YHBIX
TEPMUHOB WM B BBIBOJIAX U O0OOIIEHUSIX M3 HAOMIOJEHUN M ONBITOB; MaTepuas U3JIaraeT B ONpe/leIeHHON
JIOTHYECKOW MOCIIEeIOBATEIbHOCTH, IPU 3TOM JIONyCKAeT OJHY HerpyOyro omuOKy wium He Oolee IBYX
HE/I0YEeTOB M MOXET HMX HCIPAaBUTh CAMOCTOATENBHO IpU TPeOOBAaHMM MM IpPU HEOONBLIONW IMOMOIIU
IIpenojaBaTesis; B OCHOBHOM YCBOMJI YU€OHBII MaTepual; MOATBEPKAAET OTBET KOHKPETHBIMU IIPUMEPAMHU;
IIPaBUJILHO OTBEYAET Ha JOIOJHUTEIbHbIE BOIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSTEIbHO BBIACTATH ITIABHBIC TIOJI0KEHUS B M3YYEHHOM MaTepuase; Ha OCHOBaHUH (DaKTOB U
IpUMepoB 000011aTh, feIaTh BBIBO/AbBI, YCTAaHABIMBATh BHYTPUIIPEIMETHbIE CBsI3U. [IpuMeHsTh nonydYeHHbIe
3HAHUA Ha IPAKTUKE B BUJOU3MEHEHHOM CUTYalnu, cO0JII0/1aTh OCHOBHBIE MPABUJIA KYJIBTYpPbl YCTHOM pedu U
COIIPOBO’KAAOLIEH MMCbMEHHOM, NCIO0Ib30BaTh HAyUYHbIE TEPMHHBI;

3) He oOnamaer mOCTaTOYHBIM HAaBBIKOM pabOTBl CO CIPABOYHOM JIMTEPATypOH, YYEOHHKOM,
NEPBOMCTOYHUKAMU (IIPAaBUIBHO OPUEHTHPYETCS, HO paboTaeT MeasIeHHO). JlomyckaeT HerpyOble HapyLIeHus
npaBui 0(OPMIIEHUS MIUCHMEHHBIX PadoOT.

OtMmertka "3" craBuTCS, €CIIN YUEHUK:

1. ycBOMI OCHOBHOE coOjep)KaHHE y4eOHOro Marepuaia, UMEeT MpoOelbl B YCBOCHHWH MaTepuaia, He
IPEIATCTBYIOUINE JabHEHIIIEMY YCBOCHUIO IPOTPAMMHOI0 MaTepHaa;

2. MaTepuai u3jiaraeT HeCUCTEMaTU3UPOBAHHO, (PparMEHTapHO, HE BCETa MOCIE10BATENbHO;

3. moKa3bIBaeT HEJOCTATOUYHYI C(OPMUPOBAHHOCTH OTAEIbHBIX 3HAHUN M YMEHUH; BBIBOABI U 000OIECHUS
apryMeHTHupyeT ci1ao, JOMyCKaeT B HUX OIIUOKH.

4. nomycTHUa OMMOKK M HETOYHOCTHU B MCIIOJIb30BAaHUM HAYYHOM TEPMHHOJIOTUH, ONIPE/IeIeHUs MOHATUH Jaj
HEJ0CTAaTOYHO YETKUE;

5. He UCIOJIb30BaJl B KAUECTBE JI0KA3aTeIbCTBA BBHIBO/IbI M 0000IIEHHS U3 HAOMIOJeHUH, (aKTOB, ONBITOB MJIH
JOTMYCTHJI OIIMOKY TPU UX HU3JI0KEHUU;

6. UCTIIBITHIBACT 3aTPYJAHEHUS B MPUMEHEHUH 3HAHUN, HEOOXOAMMBIX JJIS PELICHU 3a/1a4 Pa3IMYHbIX THIIOB,
IpU 00BSACHEHUU KOHKPETHBIX SIBJIEHUI Ha OCHOBE TEOPHI U 3aKOHOB, WJIM B MOATBEPKACHUM KOHKPETHBIX
IIPUMEPOB MPAKTUYECKOTO IPUMEHEHUS TEOPHIA;

7. OTBEYAeT HEMOJIHO Ha BOMPOCHI yunuTens (YIycKasi U OCHOBHOE), WJIM BOCIIPOU3BOJIUT COZIEPKAHUE TEKCTa
yueOHHUKa, HO HEJIOCTaTOYHO MOHUMAET OT/IEIbHbIE MOJIOKEHHSI, UMEIOIME BaKHOE 3HAUE€HHE B TOM TEKCTE;
8) oOHapy>XMBaeT HEAOCTATOYHOE TMOHMMAaHHUE OTACIbHBIX TOJIOKEHUN TPHU BOCIPOU3BEIACHHH TEKCTa
yueOHUKa (3amuceid, IepBOUCTOYHUKOB) WJIM OTBEYAET HETOJIHO Ha BOMPOCHI YUMUTEINd, AOMYyCKas OIHY-/IBE
rpyOble OIIMOKH.

Ormerka "2" craBUTCS, €CIIN YUEHUK:

1. He yCBOWMII U HE pacKpblll OCHOBHOE CO/IEp)KaHNEe MaTepuraa,

2. He JienaeT BHIBOJIOB U 0000IIEHUH.

3. He 3HAaeT W He MOHMMAEeT 3HAYMTEIbHYIO WM OCHOBHYIO YacTh IPOrpaMMHOr0 MaTepuaja B INpeaenax
IIOCTABJIEHHBIX BOIIPOCOB;

4. unmu uMeeT cinabo CPOPMUPOBAHHBIE M HEMOJHbIE 3HAHWA U HE yMEET NPUMEHATh HUX K PEIICHHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasiy;

5) unm mpu oTBeTe (Ha OJWH BOMPOC) IOMyCKaeT 0oJiee ABYX TPyOBIX OMHOOK, KOTOPHIE HE MOXET UCIIPABUTH
Jla’ke IIPY ITOMOILY YUUTEIS.

Kpurtepun oneHuBaHus NUCbMEHHBIX PpadoT (MpaKkTHYecKHe U J1adopaTopHbie padoThI)

1. OneHka sKCcrepuMeEHTaIbHbIX YMEHUN

OrneHka CTaBUTCSI HA OCHOBAHWHU HAOJIOIEHUS 3a YUalllUMHUCS U TUCbMEHHOI0 OT4YeTa 3a paboTy.

OtMmeTtka «5»:



* paboTa BBIMOJIHEHA TIOJTHOCTHIO U MPABWIIBHO, CIICJIaHbl IPaBUIIbHBIE HAOIIOICHUS U BBIBOBL;

* SKCIIEPUMEHT OCYIIECTBJICH 10 IJIaHy C YYETOM TEXHUKH O€30MacCHOCTH M MPaBHJI PadOTHI C BEIIECTBAMH U
o0opyI0BaHNEM;

* IIPOSIBJICHBI OPTaHU3alMOHHO-TPYIOBbIE YMEHUS (TIOAIEPKUBAIOTCS YACTOTA pabovero Mecra 1 MopsaoK Ha
CTOJI€, 5KOHOMHO UCIOJIBb3YIOTCSl PEaKTHUBbI).

OT1MmeTKa «4»:

* paboTa BBINIOJIHEHA IPABUIILHO, ClI€TaHbl IPABUIIbHbIC HAOIIOCHUS U BBIBOJIBI, HO IIPU 3TOM IKCIEPUMEHT
NPOBEICH HE TMOJHOCTBIO WM JIONMYIICHBl HECYIIECTBEHHBIE OIMMOKM B paboTe C BeIIeCTBAMH U
o0opyI0BaHHEM

Ot1MmeTka «3»:

* pa0oTa BBINOJHEHA MPABWJILHO HE MEHEE YeM HArOJOBHHY WJIU JIOMYIIEHA CYLIECTBEHHAs OIINOKa B X0J1e
IKCIIEPUMEHTA, B OOBSICHEHUH, B OOPMIICHUU Pa0OTHI, B COOJIFOICHUN MPABUJI TEXHUKU 0€30MaCHOCTH MPHU
paboTe ¢ BemecTBaMu U 000pyI0BaHHEM, KOTOpasi UCIPABIISETCS 10 TPEOOBAHUIO YUUTEIIS.

OT1MeTKa «2»:

* omyIIeHb! aBe (M 0oJiee) CYIIEeCTBEHHbBIC OMMOKH B X0JIe IKCIIEPUMEHTAa, B O0BSICHEHUHU, B 0(OPMIICHUH
paboThl, B COONIONEHUH TPAaBWII TEXHHKH OE30MACHOCTH MPH paboTe ¢ BEUIECTBAMU U 00OpPYJIOBaHHEM,
KOTOpBIE YUaIUIICs HE MOXKET UCIPABUTD JAXKe MO TPEOOBAHUIO YUUTEISL.

Ounenka yMeHHM# peliaTh IKCIIePUMEHTAJbHbIE 321241

OtrMeTka «S5»: IJIaH pelIEHUS COCTABIICH MPABUJIBHO;, MPABUIBHO OCYIIECTBICH MOA00P XMMHUYECKUX
pEaKTUBOB U 000PYI0BaHUS; JAHO MOJTHOE OOBSICHEHUE U C/AEJIaHbl BHIBOJIBI.

OtrMeTKa «4»: TUTaH pEIICHUs COCTaBIEH MPAaBWIBHO; MPABUIBHO OCYIIECTBICH MOAOOD XMMHUYECKUX
peakTUBOM U 000py/10BaHUs, IPH 3TOM JIOIYIIEHO HE O0Jiee ABYX HECYIIECTBEHHBIX OLIMOOK B OOBSICHEHUH U
BBIBOJIAX.

OrMmetrka «3»: IUIaH pEIIEHUS COCTaBJEH MPAaBUJIBHO; IPAaBUJIBHO OCYILIECTBJIEH IOJ00p XMMMUYECKUX
PEaKTUBOB M 00OPYI0BaHUS, HO IOMYIIEHA CYIIECTBEHHAs OIIMOKA B OOBSICHEHUH U BBIBOJIAX.

OtmeTka «2»: gomymieHsl aBe (M 0ojee) OmMOKY B TUTaHE PEIICHHs, B MOA00PE XUMUYECKHX PEAKTHBOB H
00opy10BaHusl, B OOBSICHEHUH U BBIBOJIAX.

Onenka ymeHMii peliaTh pacyeTHbIe 3a4a4

OtrMeTKka «5»: B JIOTMUECKOM PACCYXKICHHHM U PEIICHUH HET OMIMOOK, 3a/laya pelleHa palrdOHAIbHBIM
crocooom.

OtrMeTKa «4»: B JIOTHUECKOM PACCYXJICHUU M PEUICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelieHa
HEpalMOHAIBHBIM CIIOCOOOM MJIU JIONYIIEHO HE OoJiee JBYX HECYLIECTBEHHBIX OIIHOOK.

OtrMeTka «3»: B JIOTHYECKOM PACCYXKICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYyIIeHa CYIIECTBEHHAs
omnOKa B MaTEMAaTUYECKUX pacyeTax.

OTtMeTKa «2)»: UMEIOTCS CYIIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYKICHUU U B PEIICHHUH.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT

KonTponbHbie paboThl U3 MOCOOUS OIIEHUBAIOTCS COTTIACHO MPEITIOKEHHONW aBTOPOM IIKAIBI OIICHKHU HIIH
OtMmeTKka «5»: OTBET MOJIHBIM U IPABUIIBbHBIN, BO3MOKHA HECYIIIECTBEHHAs! OLIHOKA.

OtmeTKa «4»: OTBET HENOJIHBIN UM JIOMYIIEHO He 00jiee ABYX HECYIIECTBEHHBIX OINOOK.

OtMmeTtka «3»: paboTa BHIINOJIHEHA HE MEHEE YEM HAIIOJIOBUHY, JIOMYIIEHA OJJHA CYIIECTBEHHAs OMMOKa U IIPU
9TOM JBE-TPU HECYLIECTBEHHBIE.

OrMeTka «2»: paboTa BBINOJHEHA MEHbILE YEM HAMOJOBHHY WM COAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OLINOOK.

OtMmeTtka «1»: paboTa HE BBINOJIHEHA.

[Ipu olieHKe BBHITIOTHEHUS TUCHMEHHON KOHTPOJIBHON PabOThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS €IUHOTO
opdorpadudeckoro pexxuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTHPYET MPEIIIECTBYIOIIUE MMPU BHICTABICHUH OTMETKH
3a 4YeTBepTh, OJIYTo/Inue, TOI.

OreHka TECTOBBIX paboT.

TecTbl, cocTosALME U3 MATH BOIPOCOB MOKHO HCIIOJIb30BAaTh MOCIIE U3YUYEHHS KaXKJI0Oro Marepuana (ypoka).
Tect u3 10—15 BonpocoB ucnonb3yercs

st mepuoaudeckoro KoHTpois. Tect u3 20—30 BOmpocoB HEOOXOIWMO HCIOJIB30BaTh MJIi UTOTOBOTO
KOHTPOJISL.



[Ipu oneHMBaHUM UCTIONB3YETCS CIEAYIOIas IKaia: Uisl TeCTa U3 MSATH BOIIPOCOB
* HET OIUOOK — OTMETKA «5»;
* 0/IHA OIIHOKA - OTMETKA «4»;
* JIBE OIIMOKN — OTMETKA «3»;
* TpU OUIMOKH — OTMETKA «2».
Jist recta u3 30 BOIIpPOCOB:
 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;
* 19—24 npaBUIIbHBIX OTBETOB — OTMETKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OTMETKA «3»;
* MEHbIIIEe 12 MpaBUIbHBIX OTBETOB — OTMETKA «2).
Pa3zngesn 6. MaTepuajibHO- TeXHHMYECKOE H Y4e0OHO — MeTOAMYECKOe o0ecriedeHune
Padoueii nporpammel.
Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHHKA:
VYuebuuk «Xumus» 10 knacce (6a3oBsiii yposens) o pen. O.B. [N'abpuensn, M., «IIpocBermenuey, 2022
roj
P.A.bouapaukoBa «Yuumcs pemats 3aaaun no xumun» § — 11 k. Bonrorpan, U3a. «Yaurenb»
MeTtoauyeckue MaTepuasbl 1JIs1 YHUTEs
Pabouas nmporpamma yueOHOTO mpeamera « XuMUs», OCHOBHOTO 0011ero odpa3oBanus, 9 kimacc
YueOnuk «Xumus» 10 knacce (6a3oBbiii ypoBeHb) o pen. O.B.I'abpuensH, M., «IIpocsemenuey, 2022
roj;
«BIIP Tumnossie 3aganns»y Xumus, M., «Ok3amen» 2024 r.
JonoJHUTEe/IbHAA JTUTEPATYPA AJsl YUALMXCSH.
OHIMKIONeans Mg netei. buomorus. M.: «ABaaTa+» 1996.
HNuTepHeT-pecypcebl.
http://school-collection.edu.ru/) . «Enunas kosuekius Ludposeix O6pa3oBaTeabHbIX Pecypcos»



[Ipunoxenue 1

T'OCYJIAPCTBEHHOE BIO/’KETHOE OBLLIEOBPA30OBATEJBLHOE
YUYPEXJIEHHWUE "KPACHOMNOJISIHCKAS IIKOJIA Nel
BEJIMKOHOBOCEJKOBCKOI'O MYHULIUITAJIBHOT'O OKPYT'A"
JIOHEIIKOM HAPOJHOM PECIIYBJIMKH

PACCMOTPEHO COT'JIACOBAHO VYTBEPXJIAIO

Ha 3acefanuu [1IMO 3aM, Kropa o YBP Hupexrop 'BOY

Tpotokon ot «25 OF. 2% Ne 7 = E.A.Bu36us3 «KPACHOTIOJISIHCKA S 1IKOJIA

PyxoBoureis [IIMO QS A Ezzrc9777 2024, Nel BEJIMKOHOBOCEJIKOBCKOI'O
@, . H.A.Bus6us ' M.O.» JOHELIKOW HAPOJTHO

KAJEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE
npeaMera XHUMHUS
masa 10 kiaacca

Pa3paborano yuurenem:
BopobnoBoit Mapunoit FOpreBHOIM

2024 — 2025 y4eOHbIii roja



10 KITACC, XUMUs, KAJIEHIAPHOE IINTAHUPOBAHUE

No JATA Bcero
ITo ITo Tema ypoka 4acoB
n/n
IaHy ¢akry
Paznen 1. Teoperuueckue 0CHOBBI OpraHuyeckoi xumum (3 yaca)

1 6.09 BBoIHBIH HHCTPYKTAK N0 TeXHHKe Oe3onmacHocTH. [Ipeamer 1
OpPraHU4ecKOi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

) 13.09 Teopus cTpoeHust opraHUYecKuX coequuenuid A. M. byTiepona, eé 1
OCHOBHBIE TTOJIOKEHUS

20.09 [IpencraBnenue o KiaccuPpuKauu OPraHUYECKUX BEIIECTB.

3 Homenknarypa (cucremaTtudeckasi) ¥ TpUBUAIbHbIC Ha3BAHUS 1

OpPraHUYeCKUX BEIICCTB
Paznea 2. YraeBoaopoasl (13 yacoB)

4 27.09 AJIKaHbI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUHN PSJL 1

5 4.10 MertaH 1 3TaH — IIPOCTEHIINE IPEACTABUTENN aTKaHOB 1

6 11.10 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1

7 18.10 DTHIIEH U POIMIIEH — MPOCTEHIIINE MIPEJACTABUTENHN aKEHOB 1

8 25.10 Hucempykmase no b7K/1. Ilpaktuyeckas padora Ne 1. «Ilonyuenue 1
ITHJICHA U U3YYCHHE €TO CBOMCTBY

9 08.11 Anxanuensl. byraguen-1,3 u metmin6yraguen-1,3. Ilonyuenue 1
CHHTETHUYECKOTO Kay4yyKa ¥ PE3UHbI

10 15.11 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHYCCKUN PS/I. 1
AlleTuieH — MPOCTEHIINNA MTPeICTaBUTENb aJIKUHOB

11 22.11 BeruunciieHus Mo ypaBHEHHIO XUMHUYECKOW PeakIuu

12 29.11 Apenbl: 6eH30I1 ¥ TOTy0J1. TOKCHYHOCTh apEHOB

13 06.12 I'eneTnyeckas CBsI3b YIIIEBOIOPOIOB, MPUHAISKAIINX K PA3THIHBIM 1
KJlaccam

14 13.12 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE 1
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ epepadoTKU

15 20.12 [IpupoaHbIe HCTOYHHUKH YIJIEBOAOPOIOB: MPUPOIHBIN I'a3 U MOMYTHHIE 1
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ nepepaboTKu

16 27.12 KonrtpoabHast pa6oTa mo pasaesy «YTiaeBoaopoabh» 1

Paznea 3. Kuciopoaconepskamue oprannyeckue coequnenus (13 yacon)

17 Hucmpykmaosic no b7K/]. 1lpenenbHple 0AHOATOMHBIE CIIUPTHI: 1
METaHOJI ¥ 9TaHOJI. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U [NIUIEPUH 1

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe U XUMHUECKUE CBOICTRA, 1
IpUMEHEeHHE

20 Anpaeruapl: GOpMaNbAECTH U alleTaIbACTH . AIIETOH 1

21 OnHOOCHOBHBIE ITpe/iesIbHbIe KapOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
YKCYCHast

29 Hucmpykmaosie no bK/]. llpakTudeckas padora Ne 2. «CBoiicTBa 1

pacTBopa YKCYCHOM KHCJIOThBI»




CTeapI/IHOBaSI " OJICMHOBAs KUCJIOTHI, KaK NPCACTABUTCIIN BbICIINX

23 1
KapOOHOBBIX KUCIIOT

24 Mpl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JACHCTBHE 1

o5 CrnosxHble 3(hUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['Mapom3 1
CIIOKHBIX 3(pUpoB

26 Kupsl: ruaponus, npuMeHeHue, OnoIornyecKas poib KUPOB 1

27 YrieBoasl: cocTas, Kiaccudukaius. BaxHeinme npeacTraBuTeny: 1
[II0K03a, PpyKTO3a, caxaposa

28 Kpaxmai 1 LEeI0I03a KaK IPUPOIHBIE MOJTUMEPH 1

29 KonTpoJsbHas padora mo pasaeny «Kucinopoaconepxariue 1
OpraHUYECKHE COSTUHEHUS

Pa3znea 4. A3oTcoaepxainiue OpraHnyecKkue coeIuHeHus.
BbicokoMosiekyasipHbie coeqMHeHHsI. (5 4acoB)

30 AMMHBI: METHJIAMHH M aHWJIUH 1

31 AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPraHUYECKUEe COSTUHEHUS, UX 1
ouosiornueckoe 3HaueHue. [lenruapt

32 benku kak mpupoHbIE BEICOKOMOJIEKYJISIPHBIC COSTUHEHUS 1
OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COSTUHEHUH.

33 OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYISPHBIX COEAUHEHUIA. 1
[TnacTMacchel, KayqyKH, BOJIOKHA.

34 HToroBslii ypok 1

OBUIEE KOJIMYECTBO YACOB IO MTIPOI'PAMME 34




IF'OCYJAAPCTBEHHOE BIO/JIKETHOE OBIIEOBPA30BATEJBHOE
VUYPEXKJIEHUE "KPACHOIOJISIHCKAS IHIKOJIA Nel
BEJIMKOHOBOCEJKOBCKOI'O MYHULIMITAJIBHOI'O OKPYT A"
JTOHEIIKOM HAPO/ITHOM PECITYBJIUKHU

PACCMOTPEHO COI''TACOBAHO YTBEPXJIAIO

Ha 3acefanuu [1IMO 3aM, iupexTopa no YBP Jupexrop 'BOY

[Ipotokon ot « 2f. 24 Ne 7/ t%ﬁ - E.A.bus6us «KPACHOITOJISIHCKASI HIKOJIA

Pyxo reis [IIMO «“h @brrne 222y, Nel BEJIMKOHOBOCEJIKOBCKOTI'(
% H.A . bu36u3 } M.O.» JIOHELIKOM HAPOTHOM
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PABOYASI ITPOTPAMMA
Mo XUMHH
CPEJAHEI'O OBIIEI'O OBPA3OBAHUSA
aast 11 -A kiaacca

Pabouyto nporpammy cocraBuii(a):
Bopo6uosa Mapuna KOpbeBHa
y4uTeNNb OUOJIOrHH

2024 - 2025 y4edOubIii roa



Paspnen 1. [losicHuTeIbHASA 3aNIMCKA
7. HopmaruBHasi 0a3a, Ha OCHOBe KOTOPOii paspadoTrana PaGouyas nporpamma.

[IporpaMMma 1o X¥MMuHM Ha ypoOBHE cpeaHero oduiero oOpa3zoBaHus pa3padoTaHa Ha ocHOBe DeneparbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparymy», TpeOOBaHUHN K pe3ysibTaTaM
OoCBOCHHS (henmepaibHOM 00pa30oBaTeIbHON MporpaMmbl cpeaHero obmiero ooOpazoanusi (POII COO),
Mpe/CTaBlICHHBIX B DeepallbHOM TrocyaapcTBEHHOM oOpasoBarensHoM cranaapte COO, ¢ yuérom
Konuenmuu npernonaBanusa yueOHOro npeamera «XuMus» B o0pa3oBaTesbHbIX opraHu3anusx Poccuiickoit
denepanun, pea3yOIUX OCHOBHBIC 00pa30BaTEIbHBIC IPOrPAMMBI, U OCHOBHBIX TOJIOKeHUH «CTparernu
pasBuTus Bocriutanus B Poccuiickort deneparuun Ha niepuo 10 2025 roga» (Pacnopsukenue [IpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

8. OobocnoBanue Bbioopa YMK.

Copepxanne yaeOHOTO IpenMeTa « XM TaHHOTO YPOBHS U3YYEHUS OPHEHTUPOBAHO HA (DOPMHUPOBAHHE
y 00y4arouxcst MUPOBO33PEHUYECKON OCHOBBI JI TOHUMaHUS (GUI0COPCKUX UACH, TAKUX KaK: MaTepuaibHOe
€MHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M
CTpPOCHHEM, IM03HABAEMOCTb MPUPOJHBIX SBJICHWUN, OCO3HAHHWE POJM XHMHUU B PEIICHHUU HKOJIOTHUYECKUX
po0JieM, a TakkKe MpodsIeM cOEpeKEHUST FHEPTETHUSCKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJOTUH U
MaTepuaioB. Y4yeOHO-MeToAnueckoe obecredeHrne yueOHOro mpoiiecca MmpeaycMaTpuBaeT UCIOJIb30BaHUE
YMK:

1. O.C. T'abpuensn «Xumus» 11 xmacc. YueOnuk M.: «lIpocBemenuey», 2022r., COOTBETCTBYET
®denepaibHOMY NIEPEYHIO YUCOHUKOB;

2. P.A.bouapHukoBa «YuuMcs pemiarh 3agauu 1mo xumun» 8 — 11 k1. Bonrorpaa, U3a. «Yuurenb»

Pabouass mporpamMma mo XWMHH OOECIICUYMBACT IMOATAIMHOE JOCTH)KCHUE IUIAHUPYEMBIX pPE3yJbTaTOB
ocBoeHusi OcHoBHOM oOpa3zoBarenbHOi mnporpammbl [BOY «KPACHOIIOJISIHCKAS [IKOJIA Nel
BEJIMKOHOBOCEJIKOBCKOI'O M.O.» JJOHEIIKOM HAPOJIHOM PECITYBJIMKU. Oma ompenessier
L[eJIH, COoJIepKaHue Kypca, TUIaHupyeMble pe3yNbTaThl 1o xuMuu ais 11 kiacca.

9. Meab u 3axaum 00y4eHUsI MPeIMETY.

['maBHBIMH LIETISIMU U3y4YEHUs TIpeIMeTa « XuMuUs» Ha 6a30BoM ypoBHE B 11 KJ1. sBISIOTCS:

e (hopMHpOBaHHE CUCTEMBI XUMHUYCCKHUX 3HAHUIA KaK BAKHECHUIIIEH COCTABIISIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, B OCHOBE KOTOPOI JIeKaT KITI0UYEeBbIe TOHATHS, (DyHIaMEHTAIbHbBIE 3aKOHBI U TEOPHH XUMHUH,

e (opMHUpOBaHWE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUUYECKHUX
peakiuii, HeoOXOMUMBIX JUIsI IPUOOPETEHUS] YMEHHI OpUEHTHPOBATHCS B MHUpPE BEIIECTB M XMMHUYECKHUX
SIBIICHHH,

e pa3BUTHE YMEHHI U CIOCOOOB MAESITENBbHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM H OOBSCHEHHEM
XUMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM paBUil 0€30I1acCHOr0 0OpaIeHHsI C BELIECTBAMU.

10. IleHHOCTHBIE OPHEHTHPHI COAEPKAHUSA YUeOHOI0 MpeaMeTa.

st cO3HATENBHOTO OCBOGHHUS MpeaMeTra «XUMHsS» B HIKOJIBHBIM KypC BKJIIOYEHBI 00S3aTeIbHBIC

KOMITOHEHTHI COZIEpKaHMsI COBPEMEHHOT'O XHMHUECKOTO 00pa30BaHMUS:

1) xumuueckue 3nanus (TEOPETUICCKUE, METOIOJIOTMUYCCKUE, TPUKIIATHBIC U 1ID.);

2) paznuynvie ymenus, Hagviku (00LIeyYeOHbIC U CTICHM(DUUSCKUE 10 XUMUH);

3) yennocmuvie omnouenus (K XUMUM, )KU3HU, IPUPOJIE, 00pa30BAHUIO H T. 11.);

4) onvim  npoOyKmusHoOU  OdesmenbHOCMU PA3HOTO XapakTepa, O00eCleUYHnBaIOMUi pa3BUTHE MOTHBOB,
WHTEJUICKTa, CIOCOOHOCTEH K caMopeaTu3aliy | IPYTUX CBOMCTB JIMYHOCTH YUCHUKA;

5) xkarouegvie u yuebHO-xuMUUecKue KOMNEMeHYUU.

B kauectBe yennocmmuvix opueHmupos XUMUYECKOTO 00pa30BaHMs BHICTYHAIOT OOBEKThI, U3yyaeMble B
Kypce XHMHH, K KOTOPBIM y o0ydaromuxcst popMupyeTcst IeHHOCTHOE oTHoIeHue. [1pu 3ToM BeAyIIyo poib
WUTPAIOT TIO3HABATENIbHBIE IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIH TpeIMeT BXOAWT B TPYMNIy MPEIMETOB
MMO3HABATEJILHOTO 1IMKJIA, T1aBHAs LEeJb KOTOPHIX 3aKIF0YAETCs B U3yUEHUH MPUPOJIBIL.

OCHOBY no3unagamenvbHbIX YeHHOoCmeli COCTABISAIOT HayyHble 3HAHMS, HAy4yHble METOJbl IMO3HAHMS.
[To3naBaTenbHBIE IIEHHOCTHBIE OPHEHTALMU, (DOPMUPYEMBIE B MPOLIECCE M3YUYCHHS] XUMUU, TPOSBISIOTCS B
MPU3HAHWK: IIEHHOCTH HAyYHOTO 3HAHUS, €r0 MPAKTUYECKON 3HAYUMOCTH, TOCTOBEPHOCTH; II€HHOCTH
XUMHUYECKUX METOJIOB UCCIEAOBaHUS KUBON U HEXKUBOUM MPUPOJIBI.

Pa3Butre moO3HABaTENBHBIX IIEHHOCTHBIX OpHEHTAIMH COJAEpXKAHWUA Kypca XHUMHU TIO3BOJISAET
chOpMHUPOBATh:  YBAKUTEIBHOE OTHOIICHHE K CO3WAATEIHHOW, TBOPUYECKOH AESITENLHOCTU; IMOHUMaHUE



HEOOXOAMMOCTH 3JJ0POBOTO 00pasa KU3HHU; MOTPEOHOCTH B 0€3YCIOBHOM BBHIMOJHEHUH MTPABUIT OE30MIaCHOTO
WCTOJIb30BAaHUS BEILIECTB B MOBCEHEBHOM KU3HU; CO3HATENbHBIN BBIOOP OyaylIe AesiTeIbHOCTH.

Kypc xumun obimagaer BO3MOKHOCTIMH ISl (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEHHOCHEl, OCHOBY
KOTOPBIX COCTABIIAIOT MPOIECC OOIIEHHs, TpaMOTHast peuyb. KOMMYyHHUKaTHBHBIE LIEHHOCTHBIE OPUEHTALIUU
Kypca CIoCOOCTBYIOT: MPaBUILHOMY UCIOJIb30BAaHUIO XUMUYECKON TEPMUHOIOTHH U CUMBOJIMKU; Pa3BUTHIO
NOoTPeOHOCTH BECTH UAJIOT, BHICIYIINBATh MHEHUE ONIOHEHTA, Y4aCTBOBATH B JMCKYCCHH.

11. OO0uasn xapakTepuCcTHKA OPraHU3alMU Y4eOHOTro mpolecca:
MeTo/bl, GOpMbI 00y4YeHHUS U PEKUM 3aHATHIA.

Hcnonb30BaHrne METOA0B XUMUU MO3BOJISET HE TOJIBKO MOMy4YaTh HOBbIE (yH/IaMEHTAJIbHbBIC 3HAHUS O
IpUpoJie, YeloBeKke M o0miecTBe, HO U (POPMUPOBATH HOBYIO HAYYHYIO KapTHHY MHpa, HOBOE HAy4yHOE
MHPOBO33PEHHE U HOBYIO HH(OPMALIMOHHYIO KYJIbTYPY YeJIOBEKa 1 00IlecTBa.

Jyis opranu3anuu yueOHOH 1 T03HABATEILHOM ACSITEIFHOCTH YUaIIUXCS HAa YPOKAaX XUMUH 11eJIeco00pa3Ho
UCIOJIb30BaTh pa3zHooOpa3Hble METOAbl U (opMbl 00ydeHus: (PpOHTaJIbHBIC, KOJUIEKTHUBHBIC, IPYIIIOBbIC,
napHble, HHANBHUYaJIbHbIE, a TAK)KE CO CMEHHBIM COCTaBOM YUYEHHMKOB. B OCHOBY pasnenenust ooumx Gpopm
o0ydeHHUs TOJIOKEHbl XapaKTEPUCTHUKU OCOOCHHOCTEH KOMMYHHKAaTUBHOTO B3aUMOJICHCTBUS MEXIY
YUUTENIEM U yYAIIUMUCS, MEXy CAMAMHU YUYCHUKAMH.

12. MecTo y4eOHOIr0 MpeMeTa B IIKOJIbHOM IJIaHe

B y4ue6HOM 1u1aHe cpegHero oomero oo0pa3oBaHus NpeaMeT « XUMHUs» 0a30BOTO YPOBHS BXOJUT B COCTaB
npeaMeTHoM obmacTi « EcTecTBeHHO-HAYYHbBIE TPEMEThI.

OOmiee ymcnO YacoB, OTBEACHHBIX IS W3yUCHHs] XUMHH, Ha 0a30BOM ypOBHE CpEIHEr0 OO0IIero
oOpazoBanus, cocrapisgeT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kimacce — 34 vaca (1 yac B
HEJIEIIO).

Pasnean 2. [liianupyemblie pe3yJibTaThl.

JInunoctHble pe3dyiabTathl @I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
00y4aroIuMuUCcs MPorpaMM cpeiHero oo1iero oopazosanus. Hayuno-meroanueckoit 0CHOBOI Aiist pa3paboTKu
TUTAHUPYEMBIX DPE3yJIbTaTOB OCBOCHHS MPOTPAMM CpEIHEro oomero oOpa3oBaHUS SBISETCS CHUCTEMHO-
NesITeIbHOCTHBIN MOJIXO/.

B COOTBETCTBHM C CHUCTEMHO-IAESATEIBHOCTHBIM IOJXOJAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUs TIpeaMeTa «XHMHUS» Ha YPOBHE CpeaHEero oOIIero oOpa3oBaHUs BBIACICHBI CIEIYIOLINE
COCTABJISIFOIIME: OCO3HAHUE OOYYAIOMIUMHUCS POCCUMCKON TPaKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOONPEAETICHHIO; HalIWYMe MOTHUBALMM K OOYYEHHIO; HaJIM4ue
MIPABOCO3HAHUS SKOJIOTHIECKON KYJIbTYPHI H CHOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS TMpenMeTa «XUMHUS» OTpaXkaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIFHON W TIPAKTHUYECKOW JAEATEIBHOCTH OOYYAIOUIMXCS 10 pean3alliil MPHHATBIX B OOIIECTBE
LIEHHOCTEMH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS OCO3HAHUS OOYYAKOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB M
00513aHHOCTEH, YBaXKEHUS K 3aKOHY M MPABONOPSAIKY; TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATEIIbHOCTH
MIPH CO3JaHNU yUEOHBIX MPOEKTOB, PEIICHHH YIeOHBIX M MIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN XHMUYECKUX
HKCHEPUMEHTOB;

2) NaTPHOTHYECKOT0 BOCIUTAHUS . [ICHHOCTHOTO OTHOIICHHS K UCTOPHYECKOMY U HAYYHOMY HACIICIHIO
OTEYECTBEHHOW XHWMHUU; MHTEpPeca W TO3HABATEIHHBIX MOTHUBOB B TMOJTYYCHHH U TIOCIEIYIOIIEM aHaIHM3e
WHGPOPMAIINY O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIHMTAHMA: CIHOCOOHOCTH OLCHWBATh CHUTYallUd, CBSI3aHHBIE C
XUMAYECKHMU SIBJICHUSIMH, TIPHHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh Ha MOPAJbHO-HPaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

4) popMupoBaHUs KYJbTYPbI 310POBbSi: MOHHUMAaHHS [IEHHOCTEH 3I0POBOr0 M 0Oe30macHoro odpasa
KHU3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (H3UYECKOMY U ICHXHUYECKOMY
3I0POBBIO; COOTFOZICHUS MPABUI 0€30MMACHOTO OOPAIICHHS C BEIIECTBAMHU B OBITY, TOBCEHEBHOM JKU3HU U B
TPYAOBOM NEeSTEIHbHOCTH; OCO3HAHUS TOCIECTBUIA U HETIPUATHUS BPEIHBIX IPUBBIUEK;

5) Tpyi0BOr0 BOCIHTAHHUSI: YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a/1adu
COLIMAJIbHOW HAMpPaBIEHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIbHONH TPaeKTOPUU
oOpazoBanusi, Oyaymiei npodeccuu U peaan3alui COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JTUIHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;



6) 9KOJIOTHYECKOT0 BOCHUTAHHUS: TOHUMAHHUS TJIO0ATBHOIO XapakTepa 9SKOJIOTHYECKHX MpolIieMm,
BIIUSIHUS DKOHOMUYECKHUX IIPOLIECCOB HAa COCTOSTHUE MPUPOJHON U COLUAIBHON CPE/bl; aKTUBHOTI'O HEMPUATHUS
NENCTBUM, MPUHOCAIIUX BPEJ OKPYKAIOIICH MPUPOTHON cpesie, YMEHHS MPOTHO3UPOBATh HEOJAroNMpUsTHBIE
9KOJIOTMUECKUE TOCIEICTBUS MPEANPUHUMAEMBIX IEHCTBUI M NpEeAoTBpalllaTh WX; HAIM4YUs Pa3BUTOIO
HKOJIOTMYECKOTO  MBIIUICHUS, OSKOJOTHYECKOW KYyJIbTYpbl, OMNbITA JEATEIBHOCTH  SKOJIOTMYECKOM
HaIpPaBJIEHHOCTH.

7) HIEeHHOCTH HAYYHOr0 MO3HAHMS: MOHUMAHUS CreHU(UKU XMMHH KaK HAyKH, OCO3HaHHs e poyid B
(OpMHPOBAHMUN PAIOHATIEHOTO HAYYHOTO MBINUICHUS; YOCXKIEHHOCTH B 0CO00M 3HAYMMOCTU XUMHH IS
COBpPEMEHHOM IIUBUIIU3AIIMH; CIOCOOHOCTH CAaMOCTOSITENILHO UCIOIb30BaTh XMMUUECKUE 3HAHUS JJIs PEIICHUS
po0JIeM B peabHBIX KU3HEHHBIX CUTYalUsAX; TOTOBHOCTH M CIOCOOHOCTHU K HETIPEPHIBHOMY 00Pa30BaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBHH C KU3HEHHBIMU
noTpeOHOCTAMHU.

MertanpeaMeTHble pe3yJabTaThl OCBOCHUS Y4eOHOTO MpeaMeTa « XUMUs» Ha YpPOBHE CPETHEro OOIIero
o0pa3oBaHMsl ~ BKJIIOYAIOT:  3HAYUMBIE i1  (OPMHUPOBAHUS  MHMPOBO33PEHHSI  OOYYAIOLIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAay4YHble IOHATUSA; yHHBEpCalbHbIE yueOHbIe NEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATHBHEIE, PETYIIATUBHBIC), OOecreunBaromne (opMUpoBaHue (PyHKIMOHATBHOMI
TPaMOTHOCTH ¥ COIIMAIbHOM KOMITETEHIIUN 00YyYaroIINXCs.

MertanpeameTHble pe3ybTaThl OTPa)KarOT OBJIAJCHUE YHUBEPCAJIbHBIMU Y4€OHBIMU I103HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OgyajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMM 1eHCTBUSIMU:

1) 0a3oBble JorMyecKkue AeHCTBHUSI: CAMOCTOSTEIBHO (POPMYIUPOBATh M aKTyalIH3UPOBATH MPOOIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh; ONPENEISATh LIEIH JEATENbHOCTH, 33/JaBas MapaMeTpbl U KPUTEPUM HX
JOCTUXKEHHS, COOTHOCHTH pE3yJbTaThl ACSITENLHOCTH C TOCTAaBICHHBIMHU IENIIMU; HCIOJIb30BaTh MpHU
OCBOCHMH 3HAHUH MPUEMBI JIOTHUECKOTO MBIIUICHUS; BBIOMPATh OCHOBAHUS U KPUTEPUH [T KilacCU(DUKAIUU
BELIECTB M XUMHYECKHX pEaKIIMil; yCTaHAaBIMWBAaTh MPUYMHHO-CIEICTBEHHBIC CBSA3M MEXIY H3y4aeMbIMU
SBJIGHUSIMU; CTPOUTH JIOTUYECKHE PACCY)KJIEHUS, BBIABIATH 3aKOHOMEPHOCTH M INPOTHUBOpPEYUS B
paccMaTpuBaeMBbIX SBJICHUSIX, (HOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

2) 0a3oBble HcCIeA0BATEIbCKUE JeHCTBUA: (GOPMYIMPOBATh LEIH U 3aa4l UCCIIEOBaHMs, BJIA/IETh
HaBBIKAMU  CAMOCTOATENBHOIO  IUIAHUPOBAHUS M IIPOBENEHUS  YYEHUYECKMX  DKCIEPHMEHTOB,
COBEpIIEHCTBOBATh YMEHHS HAOJI01aTh 32 X0JIOM MPOIIECCa, CAMOCTOSATENBHO IPOTHO3UPOBATH €0 Pe3yJIbTaT,
¢dopmynarpoBaTh 0000IIEHUS U BBIBO/IbI, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOJIENaHHON paboTe;

3) pabora ¢ uHopmManmeii: OPUSHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX WH(OpPMAIIUU, aHAIU3UPOBATH
MHGOPMAILIMIO PA3IMYHBIX BHUJOB M (HOPM Mpe/CTaBICHUs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD; MPUOOPETATH OIBIT UCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI
U Pa3MYHBIX TOMCKOBBIX CHUCTEM; CaMOCTOSITE€JIbHO BBIOMpAaTh ONTHMAlbHYI (hOopMy NpeacTaBIeHUs
nH(pOpMaLINH.

OBiajgenne yHUBepCaIbHBIMH KOMMYHHKATHBHBIMHU JCHCTBHSIMHU: 33]aBaThb BOIPOCHI 110 CYILECTBY
o0cy’kJaeMoi TeMbl, BBICKa3bIBaTh UJEH, (POPMYIHUPOBATH CBOU MPEIJIOKEHNS OTHOCUTENBHO BBIMOIHEHUS
IIPEUIOKEHHOW 3a/lauM; BBICTYNATh C IPE3CHTAlMEd pPe3yJbTaTOB IO3HABATENbHOM JAESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMH NPHU BBINOJIHEHUMH XHMHUYECKOTO
JKCIIEPUMEHTA.

OBiajgeHne YHHBepPCAJIbHBIMM PEryJISiTUBHBIMHM [eHCTBUAMM: CaMOCTOSITENIBHO IUJIAaHMPOBATh U
OCYILIECTBIATh CBOIO IO3HABATENIBHYIO NEATENBHOCTb, ONpEAess €€ LEenu U 3aJadd, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh MpPEAaraéMblii aaropuT™M JEHCTBUIl NMpPHU BBHINOJIHEHUH YYEOHBIX U HCCIIENOBATEIbCKUX
3a/a4, OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTM HA OCHOBE CaMOaHaJM3a M CaMOOLICHKHU.
IIpenmeTHble pe3yJibTaThl

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckass XuMUs» OTPaKaroT:

BJIaJICHUE CHCTEMOM XMMUYECKUX 3HAHUI, KOTOpasl BKIIOYAET: OCHOBOIMOJAraloUIie MOHSITHS;, TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUH, (PAKTOJOTHYECKHE CBEJIEHUSI O CBOMCTBAX,
COCTaBe, IMOJIyueHHMH M Oe30IacHOM HCIIOJIb30BaHUM BaKHEHIIUX HEOPraHMYECKHUX BEIECTB B OBITY H
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;



C(OPMHUPOBAHHOCTb YMEHHUH BBIABIIATH XapaKTEPHbIC IPU3HAKY MOHATHH, yCTAaHABIMBATh UX B3aUMOCBSI3b,
HCI0JIb30BaTh COOTBETCTBYIOIINE OHATHS ITPU ONMCAHUH HEOPTraHUYECKUX BEILECTB U X IIPEBPALLCHMI;

C(OPMHUPOBAHHOCTb YMEHUN UCIOIB30BATH XUMHUYECKYIO CUMBOJIMKY Ul COCTAaBICHHUS (POPMYJI BEILIECTB
U ypaBHEHUI XMMHUYECKHX peakiuii, cucremarndeckyto HomeHknarypy (IlUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHUYECKHUX BEIIECCTB;

c(OPMHPOBAHHOCTh YMEHUH ONpPEIeATh BAIGHTHOCTh U CTETIEHb OKHCICHHS XMMHUYECKHX HJIEMEHTOB B
COCIUHECHUAX PA3JIMYHOIO COCTaBa, BHUJ XMMHMUYECKOH CBS3M, XapaKTep CpeAbl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh IPHHAIEKHOCTh HEOPTaHMUECKUX BEIIECTB 110 UX COCTaBY K
OIpeIeIEHHOMY KJIACCy/TPYIIE COeINHEHHIA;

c(OPMHPOBAHHOCT YMEHHMHM pacKpbIBaTh CMbICH Hepuoaundeckoro 3akoHa JI. WM. MenapeneeBa u
JIE€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIYIO, OOBSCHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEPU30BATh JIEKTPOHHOE CTPOEHUE AaTOMOB XMMHUYECKHX 3JIEMEHTOB 1—
4 nepuonos Ilepuonnueckoii cuctemsl xumuueckux 3nemeHToB J1. . Menneneesa;

C(OPMHPOBAHHOCT, ~ YMEHUH  XapaKTepu3oBaTh (ONHUCHIBATh) OOILIME  XUMHUYECKHME  CBOMCTBA
HEOpPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLUH, [TOITBEPHKAAIOLINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX
HEOpPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCT YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHTEIBHBIX DPEAKIU
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajlaHCca ATUX peaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIUU OT PazIHYHBIX
(bakTOpOB; XapakTep CMELICHHs XHMHYECKOrO PAaBHOBECHS B 3aBUCUMOCTH OT BHELIHErO BO3/EHCTBHS
(npunnun Jle [larense);

C(OPMHPOBAHHOCTh YMEHMH NPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAHUEM IOHATUS «MaccoBasi [OJs
BELIECTBA B paCTBOPEY;

c(OPMHPOBAHHOCTh YMEHUI COOII0AATh MpaBUIa MOJIb30BAHUS XUMUYECKOH MOCYJI0i U 1ab0paTOPHBIM
000pyJIOBaHMEM, a TaKXKe MpaBHJa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKUIHUSMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUM IUIAHUPOBATh M BBINOJHATH XUMUYECKHH AIKCIEPUMEHT B COOTBETCTBHH C
NpaBUJIaMU TEXHUKU O€30MaCHOCTH MpH OOpallleHHMH C BellecTBaMU M J1a0OpaTOPHBIM 000pYyHI0BaHHEM,
MIPEJICTaBIATh PE3yJIbTaThl XUMUYECKOT0 IKCIEPUMEHTa B (DOpME 3alucCu YpaBHEHHMH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUYECKU AHAJIU3UPOBATH XMMHMUECKYI0 MH(POpPMAIUIO, MOIYYaeMYIO U3
pa3HbIX HCTOYHHUKOB (CpPe/ICTBA MACCOBOIl KOMMYHHUKALUU, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COOJII0/1aTh MpaBUjla SKOJIOTHUECKH 11e1eco00pa3HOro MoBeAeHUs B ObITY U
TPYZOBOM JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOUIEH IPUPOIHON CPEBI.

Pasnen 3. Coaepxxkanne TemM y4eOHOro Kypca.
Coaepixanue yueOHoro kypca «Xumusi» 11 kiaace

No Ha3zBanue pasaena KoanuectBo KoanuectBo
4acoB J1a00paTOPHBIX
(paGouasn |
nporpamMma) | NpaKTHYeCKHX
padoT
Pazgea 1. Teoperuueckue ocHOBbI Xxumuu (13 yacoB)
1 | Crpoenue atomoB. Ilepuoanueckuii 3axoH u Ilepumonmyeckas 3
cucrema xumuyeckux ssemenToB /.M. Menneneena
2 | Ctpoenue BeniecTBa. MHOr0oOpas3ue BEIECTB 4
3 | XuMu4ecKue peakliuu 6 1 + 1 koHTp

Paznen 2. Heoprannueckunasi xumus (17 yacos)
4 | Meramist | 6 | 1




5 | Hemerammsr 9 1 +1 koHTp
6 | CBs3p HEOPraHWYECKUX U OPTaHWYECKUX BEIIECTB 2
Paznen 3. Xumus u xu3Hb (4 yaca)
7 | Xumus u )KU3Hb 4
O011ee KOJIMYECTBO YaCOB MO MPOrpamMme 34 3 + 2 koHTp

Pa3znen 4. Conep:kanue pa3esos.

Teopernyeckne 0CHOBBI XUMHUH

XuUMHUYECKUH 31eMEHT. ATOM. Sapo aToMa, U30TONbl. DIEKTPOHHAsA 000J0YKa. DHEPreTUYECKUE YPOBHH,
HOAYypOBHH. ATOMHBIC OpOHTany, S-, P-, d- s1aeMeHThl. OCOOCHHOCTH pAaCHpE/eiICHHs SJICKTPOHOB IO
opOUTaNIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOH(PHUTYpaIHs AaTOMOB.

[Tepuonuueckuii 3akoH u Ilepronuueckas cucrtema xuMuueckux anemeHtoB [[. Y. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u llepuommueckoi cucreMbl xumudeckux diemeHToB [l WM. Menneneesa ¢
COBPEMEHHOW TeOpUel CTPOCHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U
00pa3yeMbIX UMM IPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIINaM U IepruoiaM. 3HaYeHUE IePHOANIECKOT0 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. Buubl XuUMHUecKON CBA3M (KOBaJEHTHAas HENOJSIpHAs U
NOJISIpHAs, MOHHAs, MeTaJulndyeckas). MexaHn3Mbl 00pa3oBaHMsl KOBAJIECHTHON XMMUYECKOH CBsA3H (0OMEHHBII
U JIOHOPHO-akKIenTopHbI). Bomopoanas cBsa3b. BaneHTHOCTh. DiekTpooTpuiarenbHOCTh. (CTeneHb
oKucJieHus. IOHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa BEILIECTBA. THUIIBI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELECTB OT TUIIA KPUCTAJUINYECKON PEIIETKH.

[lonsTe o nucnepcHbIX cucreMmax. VICTHHHBIE W KOJIJIOMJIHBIE pacTBOpbl. MaccoBasi /10Ji1 BELIECTBA B
pacTBope.

Knaccugukanusa Heoprannueckux coeiuHeHnid. HoMeHkiiaTypa HeopraHnyeckux BelecTB. [ eHneTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, IPUHAUICKALINX K Pa3IMYHbIM KJIaccaM.

Xumnyeckas peakuus. Kiiaccupukanust XUMHUYECKUX peaKUil B HEOPTaHUYECKOM M OPraHU4eCKONH XUMUH.
3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPALLCHNS] SHEPTUU ITPH XUMHUYECKHUX PEaKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3Nu4HbIX (pakTopoB. OOpaTuMble peakiuuu. XHUMHYECKOe
paBHOBecHe. PaKTOpPBI, BAUAIOLIME HA COCTOSHUE XUMHUYECKOro paBHOBecHs. [Ipunnun Jle [larense.

OnexTponuTuyeckas nuccounanus. CunbHble U caadble A1eKTposnThl. Cpesia BOJHBIX pacTBOPOB BEIIECTB:
KHCIIasi, HEUTpaJIbHAas, IEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

PacuérHeie 3a1a4u.

Pacu€rbl mo ypaBHEHUSM XMMHUYECKUX PEaKUUi, B TOM UYHUCIIE TEPMOXHUMHUYECKHE PACUETHI, pacUETHI C
HCIIOJIb30BAaHNUEM TIOHATHUS «MAcCOBasl A0S BEIIECTBAY.

Heoprannueckasi xumus

Hemerannsl. Ilonoxxenne HemeramioB B Ilepuonnueckoil cucrteme XuUMUYECKMX 3iieMeHTOB [l
W. MenneneeBa U 0COOEHHOCTH CTPOEHHsSI aTOMOB. (PU3NYECKHME CBOMCTBA HEMETAJIOB. AJUIOTPONUS
HEMEeTaJJIOB (Ha pUMepe KUCIopoa, cepsl, pochopa u yriaepoa).

XUMUYeCKHE CBOICTBA BaXKHEHIIINX HEMETAIIJIOB (TallOreHOB, Cephl, a30Ta, (hocdopa, yriaepoaa 1 KpeMHUs)
U UX COEIMHEHUH (OKCHUIOB, KUCIOPOICOAEPKALUX KUCIOT, BOAOPOJHBIX COETMHEHNN).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCTMHEHU.

Merasuisl. [Tonoxenue meramios B [lepuoanueckoii cucreme xumuueckux anemenTos Jl. . Menneneesa.
Oc00EeHHOCTH CTPOEHHUS JIEKTPOHHBIX 0007109eK aTOMOB MeTauioB. O0mme hu3ndeckrne CBOMCTBA METAIIIIOB.
CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUM METAJIOB.

XUMHYECKHE CBOMCTBA BAKHEHUIITUX METAINIOB (HATPUN, KM, KaJbIIMiA, MATHAN, ATFOMUHUH, IIUHK, XPOM,
JKEJIe30, MEJIb) U UX COETUHEHU.

O61ue cnocoObl Moxy4yeHus: MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHHUKE.

PacuérHpie 3a1a4n.

Pacuérbl Macchl BelecTBa UM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOT'O M3 YYacTBYIOIIMX B PEAKIIMU BEILIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MIPOAYKTOB
peaxkuuu, eCiii OJHO U3 BEIECTB UMEET IPUMECH.




XHMHUA H )KU3Hb

Ponp xuMum B oOecneueHUHM SKOJIOTUYECKOM, SHEPreTHYecKOd M MHIEBOW OE30MacHOCTH, Pa3BUTUHU
MeauyHbl. [IoHATHE 0 HAyYHBIX METOAAX NTO3HAHMS BEILECTB U XUMUYECKUX PEaKIUN.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIIAX POMBIIUIEHHOTO MOJMYYCHUs BYKHEHIIINX BEIIECTB.

YenoBek B MHMpe BEIECTB M MAaTEPHUAJIOB: BAXKHEWIINE CTPOUTEIIBHBIE MaTepUalbl, KOHCTPYKIMOHHBIE
MaTrepuabl, KPaCKH, CTEKJIO, KEPAMMKA, MaTEpHUAJIbl I 3JIEKTPOHUKH, HAHOMATEpUaJIbl, OPraHUYECKUE U
MUHepaJIbHbIEe y100pEHusl.

XuMHsL M 370pOBbE YEJIOBEKA: IIPaBWJIa MCIIOJIB30BAaHUs JICKAPCTBEHHBIX IIpEnapaTroB, IIpaBUia
0e301acHOro UCIIOJIb30BAaHUS IIpernaparoB OBITOBOI XUMHH
B IIOBCETHEBHOW KU3HMU.

HanmenoBanue | Koum- OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IMXCsl

pasaena 4eCTBO

(TeMBI) Kypca 4acoB

Crpoenue 3 PackpeiBaTh  CMBICT  HU3y4aeMbIX IOHATHH, YCTaHaBIMBATh MX
aTOMOB. B3aUMOCBA3b. PackpeiBaTh cCcMbICH niepuoguyeckoro 3axkona J[. H.
Ilepnoguueckuii MengneneeBa M IEMOHCTPUPOBAaTH €0  CHCTEMAaTU3HUPYIOILYIO,
3aKOH u OOBSCHUTENIBHYI0 M IPOTHOCTUYECKYIO (YHKIMH. XapaKTepu3oBaTh
[lepnognueckas JIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuojos,
cucremMa UCIIOJIB3YsI TIOHATHS S-, P-, d-DJIEKTPOHHBIC OPOUTAIN, YHEPrETUUYCCKUEC
XUMHYECKHUX ypoBHU. OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX
anemenToB JI.1. 3JIEMEHTOB M MX COCIMHEHMH MO nepuojaaM u rpynmnam Ilepuonnueckon
Menneneesa cuctemsl [. 1. MeHnaeneeBa

Crpoenue 4 PackppiBaTh CMBICI U3y4aeMbIX TOHATHI W IPUMEHATH 3T IOHATUS IIPU
BEILIECTBA. ONMCAaHWM COCTaBa M CTPOEHUS BEIIECTB, JUIA OOBSCHEHHS OTIEIbHBIX
Mmoroobpasue ¢daktoB u sBiaeHHWH. OmpenensaTts BUABI XUMHUYECKOW CBS3H B
BELICCTB COECIUHEHMSAX; TUIl KPUCTAUINYECKON PEHIETKH KOHKPETHOIO BEILECTBA.
XUMHUYECKHE 6 OnpenensiTb BaIGHTHOCTb U CTENEHb OKHUCICHHSI XUMUYECKUX JIEMEHTOB
peakuuu B COCAMHEHUAX Pa3JIMYHOrO cocrtaBa. IIpOBOAUTH BBIYUCIECHHS C

WCIIONBb30BAaHUEM TIOHSTHSI «MAaccOBasi JOJiA BEIIECTBA B PaCTBOPE.
OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW pEaKlUu OT Pa3IMYHBIX
(haxkTopoB. OnpenensaTh XapakTep CMEIICHU] XUMHUUYECKOTO PABHOBECHS B
3aBUCHUMOCTH OT BHemHero BozaelictBus (mpunHiun Jle Illarense).
CocTaBnsTh YpaBHEHMsI pPEaKIUi pazIWyHBIX THUIOB; lcnonb3oBaTh
€CTeCTBEHHO-HAYYHbIE METO/bI MIO3HAHUS — IPOBEICHIEe, HAaOI0IeHHE U
OTMHMCaHUE XUMHYECKOTO SKCIIEPUMEHTA: TI0 OMIPEACIICHUIO CPEIbI BOTHBIX
pPacTBOpPOB BEUIECTB, PEAKIMI MOHHOTO OOMEHA, BIUSHHUIO Pa3TUYHBIX
(dakTOopoB Ha CKOpOCTh peakumit. CiaemoBaTh MpaBWIaAM TOJb30BaHUS
XUMHYECKOH Mocy10i u 1abopatopHbiM obopyaoBanueM. [IpeacraBnsaTh
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alHUCH ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIIMI U JIeJaTh BBIBOJBI HA X OCHOBE. [IpoBOIUTH
BBIYUCJICHHS TI0 YPaBHCHHUSAM XUMHUYECKUX pEaKIHUid, B TOM YHCIIC
TEPMOXHUMHUYECKHE PACUETHI

MerTaiasl 6 PackppiBaTh CMBICT M3y4aeMbIX TOHSATHH (BBIIEIATH WX XapaKTEpPHBIC
MPU3HAKN) ¥ TPUMEHSTH 3TH MOHITHSI IPH OMHCAHUU COCTaBa M CTPOSHUS
BEIIECTB, 11 OOBSACHEHHS OTHETbHBIX (PakTOB W siBIeHUA. OOBICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB DJIEMEHTOB — METAJNIOB U
WX COCIMHEHWH C Yy4E€TOM CTPOCHHS WX aTOMOB M TIOJIOKEHHUS B
[Tepuonnueckont cucreme xumudeckux siemeHToB [[. M. Menneneesa.
XapakTepr3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOIICTBA METAJLJIOB,
WX BaXHEHIIMX COEAMHEHUM; MPUMEHEHHWE METANIOB B Pa3IMYHBIX
00JacTAX, a TaKXKe WCIOJIb30BAaHUE WX JJIS CO3JaHUS COBPEMEHHBIX
MaTepHUaIoB M TeXHOJOTHH. ONHMCHIBATH CIOCOOBI 3aIUTHl METAIOB OT




KOppo3nuu. PacKpeIBaTh CyIIHOCTh OKHCIIUTEIBHO- BOCCTAHOBUTEIBHBIX
peakiuii TOCPEICTBOM COCTABICHHMS JJIEKTPOHHOrO OajaHca 3TUX
peakuuid. [IpoBoauTe peakuuu, IOATBEPXKAAIOINE XaPAKTCPHBIC
CBOMCTBAa M3Y4YaeMbIX BEILECTB, PACIO3HABATH OIBITHBIM IIYTEM HOHBI
METAJJIOB, TPUCYTCTBYIOIIME B BOAHBIX pacTBopax. IIpexcraBisare
pe3yabTaThl XUMHUYECKOT0 3KCIIEpUMEHTa B (opMe 3alHiCH ypaBHEHHMA
COOTBETCTBYIOIIUX PEAKLMH U J1e]1aTh BBIBOJBI HA X OCcHOBE. CienoBaTh
NpaBUJaM TIOJB30BAHUS XUMHUYECKOW TOCYJOH M J1aDOpaTOpHBIM
obopynoBanueM. [IpoBoNTh BBIYMCICHHS IO YPAaBHEHHUSIM XMMHUYECKHX
peakuuii. CaMOCTOSATENBbHO IUIAHUPOBaTb M OCYIIECTBIIATH  CBOIO
[IO3HABATENBbHYIO JESTEIBHOCTD.

Hemerasibl 9 PackpbiBath CMBICH U3y4aeMbIX OHATHI W IPUMEHSATH 3TU OHATHS TIPU
CBsi3b 2 OMMCAaHUU COCTaBa U CTPOCHHUS BEILECTB, JJII OOBSICHEHUS OTAEIbHBIX
HEOPraHU4YECKUX ¢daktoB u sBieHUA. OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH
U OpPraHuYeCKuX CBOMCTB HEMETAJIOB U UX COCAUHEHUN C YUETOM CTPOCHHMS UX aTOMOB U
BELIECTB nonoxxkenusa B llepuoanueckoi cucreme XxumMuydeckux 3iemeHtoB [I. U.

MenneneeBa.  XapakTepu3oBaTb  OOIIME  XHMHUYECKHE  CBOMCTBa
HEMETAJUIOB, UX BAKHEWIIUX COCAVHEHUH, ITOATBEPKIAAS 3TO ONHCAHUE
IIPUMEPAaMU  YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLMIA.
XapakTepu3oBaTh BIIMSHUE HEMETAUIOB U UX COCJUHEHUN Ha >KUBBIC
OpPraHU3MBbl; OIHUCBHIBaTh [PUMEHEHHE B  PA3JIMYHBIX  00JACTAX
MIPAKTUYECKON JIEATEIBbHOCTH 4esioBeKa. [loaTBepkaarTh CylmecTBOBAaHHE
TEHETUYECKOM CBSI3U MEXly HEOPTaHUYECKUMU BEIIECTBAMU C IIOMOIIBIO
YpPaBHEHUM COOTBETCTBYIOUIMX XHWMHYECKHX peakuuil. PackpbiBaTh
CYIIHOCTb OKHCJIUTEJIbHOBOCCTAHOBUTEIBHBIX pEAKLUUN IOCPENCTBOM
COCTaBJICHUSI AJIEKTPOHHOro OanaHca 3Tux peakuui. [IpencraBiasaTh
pe3yJbTaThl XUMUYECKOr0 3KCIepUMEHTa B (opMe 3alKCH ypaBHEHHM
COOTBETCTBYIOILMX PEAKIMM U Jie]aTh BbIBOJbI HA X OcHOBE. CienoBaTh
IpaBUJIaM TIOJb30BAHUS XUMHMUYECKOW TOCYJOH M J1abOpaTOpHBIM
o0opynoBaHueM. [IpoBoINTH BBHIYHUCICHUS MO YPAaBHEHUSM XMMHUYECKUX
peakuuii. CaMOCTOATENBHO IUIAHUPOBATb M OCYIIECTBJIATH  CBOIO
II03HABATEJIBHYIO IEATEIBHOCTD.

Xumus v ku3Hbp | 4 PackpeiBaTh pOJb XMMHUM B PEIIEHUM DHEPreTUYECKHUX, CHIPHEBBIX U
JKOJIOTMYECKUX  MpoOJIeM  YeJOBEYeCTBA, OMNHUCHIBATH  OCHOBHBIE
HaIPaBJICHUSI Pa3BUTH XMMHUYECKOM HAyKH U TeXHOJOrMH. [IpuMeHsaTh
npaBujia 0€30MacHOTO OOpaleHus ¢ BEIIECTBAMH, HCIOJIb3YeMbIMU B
MOBCEJTHEBHON JKW3HHU, MpaBWia TOBEIACHUS B ILENAX cOepexeHus
30POBbSI M OKPYXKAIOLIEHM IPUPOJHOM Cpeabl; IOHUMAaTb BpeEJ
(omacHOCTb) BO3/ICHCTBHS Ha )KUBbIE OPraHU3MBbI OIIPEJICIIEHHBIX BEIIECTB
cmbica nokazarens I1JIK, nosicHsaTh Ha mpuMepax crnocoObl YMEHbIICHHS
U TpeAOoTBpAlllEHUs HMX BpPEJHOTO BO3JACHCTBUSA. AHAIM3UPOBaTh H
KPUTHYECKH OLIEHWBaTh HH(OPMAIINIO, CBSI3aHHYI0 C XUMHUYECKUMU
IIPOLIECCAMU U MX BIIMSHUEM HA COCTOSIHUE OKPYIKAIOLIEH CPEBL.

Pasngen 5. Cioco0bI OlIeHKH T10CTHKEHHS YYALIUMHUCS IVIAHUPYEMBIX pPe3yJbTaToB.
Kpurepun oueHuBaHus y4eHHYECKHUX el CTBUI
Otmerka "'S" craBuTcs B ciiyvyae:
1. 3HaHus, MOHUMAaHUS, TTyOUHBI YCBOSHHS 00YYaroIIMMCs BCEro 00béMa MpOrpaMMHOr0 MaTepHara.
2. YMeHus BbICIATH TJIaBHBIC MOJIOXKEHHS B M3YYEHHOM MarepHaje, Ha OCHOBaHHMU (PAKTOB M MPUMEPOB
000011aTh, JenaTh BBIBOJBI, YCTaHABIMBAaTh MEXKIIPEIMETHbIE M BHYTPUIIPEIMETHBIE CBS3HU, TBOPYECKH
IIPUMEHSIET MTOJIyYEHHBIE 3HaHWsI B HE3HAKOMOM CUTYaluu.



3. OtcyTcTBHE OMIMOOK M HEAOYETOB MPHU BOCIPOU3BEICHUH M3yUYEHHOI'O MaTepHasa, IpU YCTHBIX OTBETAax
YCTpaHEHUE OTHAENbHBIX HETOYHOCTEH C IMOMOIIBIO JOMOJHHUTEIBHBIX BOIPOCOB YUYHUTENS, COOJNIIOJICHHE
KyJIbTYpbl TUCBMEHHON M YCTHOH peun, npaBuil 0pOpMIIEHUS MUCbMEHHBIX Pa0oT.

Ormerka "4":

1. 3Hanue BCcero M3y4eHHOI 0 IPOrpaMMHOr0 MaTepHaila.

2. YMeHU#l BBIIENATH TJIaBHBIE MOJIOKEHUSI B M3yUYCHHOM MaTepHualie, Ha OCHOBaHMU (aKTOB M MPUMEPOB
0000111aTh, AeIaTh BbIBO/bI, YCTAHABIUBATh BHYTPUIIPEIMETHBIE CBSA3U, IPUMEHATh MIOJYyYCHHbIE 3HAHHS Ha
IIPAKTHKE.

3. HesnauurenbHble (HerpyOble) OMIMOKM M HEAOYETHI NPH BOCIPOU3BEACHUM H3YYEHHOI'O MaTepuala,
COOJIIO/ICHNE OCHOBHBIX MPAaBHJI KYJIbTYPbl MUCBbMEHHOW M YCTHOW pedH, MpaBUi 0GOPMIICHHUS] TUCbMEHHBIX
pador.

Ormerka "3" (ypoBeHb NPEACTABICHUM, COYETAIOIINXCS C IIEMEHTAMU HaYUYHBIX MOHSATUH):

1. 3HaHMe U yCBOEHHE MaTepualla Ha YPOBHE MMHHMMAJIbHBIX TpeOOBaHMUIN MPOrpaMMbl, 3aTpyJHEHHUE MPU
CaMOCTOSITEIbHOM BOCIIPOU3BEAECHNUN, HEOOXOAUMOCTh HE3HAYUTEIbHON [TOMOIIH IIPENO1aBaTENs.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS [IPU OTBETaX HA BUAOU3MEHEHHBIE BOIIPOCHI.
3. Hamuuue rpy0Ooil OmIMOKHM, HECKOJIBKUX HErpyObIX INpPU BOCHPOM3BEICHHM M3YUYEHHOIO MaTepuaa,
HE3HAYUTEJIbHOE HECOOI0IEHUE OCHOBHBIX IpPaBWJ KyJbTypbl NMHCBMEHHOM W YCTHOM peuM, IMpaBHII
oopmieHnsT TICBMEHHBIX PadoT.

Ormerka "2'":

1. 3HaHMe W ycBOEHME MaTepuala Ha YpOBHE HM)KE€ MHUHHMAJbHBIX TpPeOOBaHWM MPOrpaMMbl, OTAEIbHBIE
IpeJCTaBIeHUs 00 U3yUeHHOM MaTepuae.

2. OrcytcTBUE yMEHUH paboTaTh Ha ypOBHE BOCIIPOU3BENICHHS, 3aTPY/THEHHS TIPH OTBETAX Ha CTaHJapTHHIE
BOIIPOCBI.

3. Hanuune HECKONBbKUX TPYOBIX OMIMOOK, OONBIIOrO YHCiIa HErpyOBIX MPU BOCHPOM3BEACHUU H3YYCHHOTO
MaTepuasa, 3HaYuTeIbHOE HECOOIII0JICHHE OCHOBHBIX MPABUJI KYJIbTYpbl MIMCbMEHHON U YCTHOM peyu, MpaBHil
oopmieHnsT TMCBMEHHBIX padoT

Kpurtepuu onieHMBaHUSA YCTHOIO OTBETA.

OrMmertka "S" craBuTC, €C/IM YUEHUK:

1) IToka3zeiBaeT riy0oKOe U MOJHOE 3HAHUE M TTOHUMAaHKE BCEro o0beMa MporpaMMHOI0 MaTepHala; oJHoe
ITIOHUMAaHHE CYIIIHOCTH PaCCMaTPUBAEMBIX ITOHSATUM, SIBIICHUHA U 3aKOHOMEPHOCTEH, TEOPUH, B3AMMOCBS3EH;
2) YMeeT COCTaBUTh MOJHBINA M MPAaBUJIBHBIN OTBET HA OCHOBE M3YyYEHHOTO MaTepuaa; BbIJIENATH IJIaBHbIE
MI0JIOXKEHHU S, CAMOCTOSITENIbHO MOATBEPKIaTh OTBET KOHKPETHBIMH MPUMEPaMH, (PaKTaMU; CaMOCTOSITENBHO U
apryMEHTHPOBAHO JieNlaTh aHAJIN3, 0000IIEHUS, BEIBO/IbI. Y CTAHABIUBATh MEXKIIPEAMETHBIE (Ha OCHOBE paHee
MPUOOPETEHHBIX 3HAHWI) M BHYTPUIIPEIMETHBIE CBSI3M, TBOPUECKH NIPHUMEHATH IOJYyYEHHBIE 3HAaHUS B
He3HakoMol cutyanuu. [locinenoBarenabHO, UETKO, CBA3HO, 000OCHOBAHHO M 0€301IMO0YHO U3IaraTh y4eOHbIH
MaTepuai; 1aBaTh OTBET B JIOTMUECKOM MOCIIE0BATENLHOCTH C MCIIOIb30BAHUEM MPUHSITON TEPMUHOJIOTUY;
JienaTb COOCTBEHHBIE BBIBO/IBI; (DOPMYITUPOBATh TOYHOE ONpPENIEICHNE U UCTOJKOBAaHHE OCHOBHBIX MOHSTHH,
3aKOHOB, TEOPUI; IPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT y4eOHHUKA; U3JaraTb Marepuall JUTEpaTypHbIM
S3BIKOM; MIPABUIIBHO M OOCTOSTENILHO OTBEYATh HA JOMOJIHUTEIbHbBIE BONPOCH yuuTess. CaMoCcTOSTEIbHO U
paloHaIbHO HCIOJIb30BaTh HAIJISIAHBIE TOCOOMS, CIIPABOYHbIE MaTepHalibl, YYeOHHUK, JOMOJHUTEIbHYIO
JUTEpaTypy, MEPBOMCTOYHHUKH; MPHUMEHATh CUCTEMY YCJIOBHBIX 0003HAue€HUI MNpHU BEIEHUM 3aIlUCei,
COIPOBOYAAIOIINX OTBET; UCIOJIB30BaHUE JIJIS I0KA3aTeIbCTBA BHIBOJOB U3 HAOIIOACHUN U OIBITOB;

3) CaMocCTOSITENHHO, YBEPEHHO U 0€301IMO0YHO NMPUMEHSET MOJyYSHHbIE 3HAHHUS B PEUICHUU MpoOieM Ha
TBOPUYECKOM YpOBHE; JIOMyCKaeT He 0oJjiee OJIHOTO HEJ0YETa, KOTOPBIM JIETKO HCIPABISET 10 TPeOOBaHHUIO
yUHUTENs; IMEET HEOOXO0JMMbIe HaBbIKM paboThl ¢ mpubopaMu, YepTexkaMu, CXeMaMHt U rpadukamu,
COITyTCTBYIOIIMMHU OTBETY; 3aIIUCH, COIPOBOXK/IAIOIIIE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ormerka "4" craBuUTCA, €CIIN YUEHUK:

1) [loka3pIBaeT 3HAHUS BCETO U3yUYEHHOTO MPOTPaMMHOI0 MaTepuaina. JlaeT MoiHbIi U MpaBUIIbHBIN OTBET Ha
OCHOBE HM3yUEHHBIX TEOPHUH; HE3HAYUTEIbHBIC OIIMOKM W HEJOYETHl MPU BOCIPOU3BEICHUU H3YYEHHOTO
MaTepuaia, OnpeeieHus MOHATUN Jajl HEeMoJHbIe, HeOOIbIINEe HETOYHOCTH NPHU MCIOJIb30BAHUN HAYUYHBIX
TEPMUHOB WM B BBIBOJIAX M OOOOIIEHUSIX M3 HAOMIOJCHUN M ONBITOB; MaTepuaj U3JIaraeT B OINpeleIeHHON
JIOTUYECKOW IOCIIeJOBATEIbHOCTH, IIPU 3TOM JIOMYCKAaeT OJHY HerpyOyio omuOKy uiau He Ooisiee ABYX
HE/I0UYETOB M MOXET HMX HCIPAaBUTh CAMOCTOSATENBHO NpU TPeOOBaHMM WM TpPU HEOONBIIONW MOMOIIU




MPENoIaBaTelisi; B OCHOBHOM YCBOWJI YU€OHBIN MaTepuai; MOATBEPKIAET OTBET KOHKPETHBIMU MTPUMEPAMH;
MPABWJIBLHO OTBEYAET Ha JOIMOJHUTEIHHBIE BOIPOCH! YUUTEIIS.

2) YMeeT caMOCTOSITEIIPHO BBIJICIIATH TJIaBHBIC ITOJI0KEHUS B U3yUYEHHOM MaTepHalie; Ha OCHOBaHUH (paKTOB U
PUMEPOB 00001IaTh, JIeNIaTh BHIBO/BI, yCTAHABIUBATH BHYTPUIIPEAMETHBIC CBSI3H. [[pUMEHSTh MMOy4YCHHbBIE
3HaHMS Ha MPAKTHKE B BUAOU3MEHCHHON CUTYaIlMH, COOJII01aTh OCHOBHBIC ITPABUJIA KYJIbTYPhl YCTHOUW peUH U
COMPOBOXK/IAIOIICH MUChMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMUHBIL;

3) He oOnagaeT mOCTAaTOYHBIM HABBIKOM PaOOTBI CO CIPABOYHOM JIUTEPATypoOH, YUCOHHKOM,
MEPBOUCTOYHUKAMH (TIPAaBUILHO OPUEHTUPYETCS, HO paboTaeT MeUIeHHO). JlomyckaeT HerpyObie HapyIeHUs
npaBui 0pOpMIICHHUS MUCbMEHHBIX PaloT.

OtMmetka "'3" cTaBuTCS, €CIU VUCHUK:

1. yCBOMJI OCHOBHOE COJIEp’)KaHHE y4YeOHOro Marepuana, WMeeT NpoOeiabl B yCBOCHUW MaTepualia, He
MPENSATCTBYIOMINE JaTbHEHIIIEMY YCBOSHHUIO MPOTPAMMHOI0 MaTepuaa;

2. Marepuaj u3jlaracT HECUCTEMAaTH3UPOBAHHO, parMEHTApHO, HE BCETa TOCIIEI0BATEIHHO;

3. mOKa3bIBaeT HEJOCTATOUYHYIO CPOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUN M YMEHHU; BBIBOABI M 00OOIICHHS
apryMeHTUPYET ¢1a00, JOIMyCKaeT B HUX OIIHMOKH.

4. NOMyCTUI OIIMOKK M HETOYHOCTH B HUCIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTHH, ONIPEACIICHUS TTOHATUHI J1aj
HEJIOCTATOYHO YCTKHE;

5. HE UCTIOIB30BAN B KA4eCTBE JOKA3aTEeIIbCTBA BEIBOJIBI i 000OIICHUS U3 HAOIIOICHHH, (DaKTOB, OITBITOB WJIH
JOIYCTHII OIIMOKYU TPU UX U3JI0KEHUU;

6. HCIIBITHIBACT 3aTPYyIHEHUS B IPUMCHECHUHU 3HAHW, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4 Pa3IMYHBIX TUIIOB,
pu 0OBSCHEHUH KOHKPETHBIX SIBJICHUH HAa OCHOBE TEOPHH M 3aKOHOB, MJIM B MOATBEP)KICHUH KOHKPETHBIX
MIPUMEPOB MPAKTHYECKOTO MPUMEHEHUS TCOPHIA;

7. OTBEYAET HEMOJIHO Ha BOMPOCH! yuuTens (YIycKasi U OCHOBHOE), WJIM BOCIIPOU3BOJIUT COAEPKAHUE TEKCTa
y4eOHUKA, HO HEJOCTATOYHO MMOHMUMAET OT/ICIbHBIC TIOJIOKEHUS, HIMCIOIINE BAXKHOE 3HAYCHHE B 9TOM TEKCTE;
8) oOHapy>KuBaeT HEAOCTATOYHOE IMOHUMAHUE OTICNbHBIX TOJOKEHUI MpPHU BOCIPOU3BEACHUU TEKCTa
y4ueOHUKa (3arucei, IePBOMCTOYHNKOB) MIIM OTBEUAST HETOJTHO HA BOIPOCHI YUHTENS, JOMYyCKas OJHY-/BE
rpyObIie OIIHOKH.

OtMmetKka "'2" cTaBUTCS, €CIU VUCHUK:

1. He YCBOWMII U HE pacKpbLT OCHOBHOE CO/Iep KaHNe MaTepuraa,

2. He AeNaeT BBIBOJOB U 0000IICHUIA.

3. He 3HaeT W He MOHMMAEeT 3HAYUTEIBHYIO MM OCHOBHYIO YacTh IMPOrpaMMHOTO MaTepuala B Mpeaenax
MOCTaBJIEHHBIX BOIIPOCOB;

4. unmu uMeeT cinabo cPOPMUPOBAHHBIE M HEMONHBIE 3HAHWA U HE yMEET MPUMEHSATh UX K PEIICHHUIO
KOHKPETHBIX BOTIPOCOB U 3aJ1a4 10 00pasily;

5) wnu pu oTBeTe (Ha OAHMH BOIPOC) OMyCKaeT Oosee ABYX IpyObIX OMIMOO0K, KOTOPHIE HE MOXKET UCIIPABUTh
JaKe TPU MTOMOIIH YIUTEIIA.

Kputepum onieHUBaHMsi MUCbLbMEHHBIX PA0OT (MIPAKTHYECKHE U JIA00PATOPHBIE PA0OTHI)

1. OueHka 3KCrepruMeHTAJIbHBIX YMEHMIi

OreHka CTaBUTCSI HA OCHOBAaHUHW HAOMIOEHUS 3 YYalllUMUCS U TUCBbMEHHOTO OTYeTa 3a paboTy.

OtmeTka «5»:

* paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABUIILHO, CACNIaHbI IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

* DKCIIEPUMEHT OCYIIECTBIIEH IO TJIaHy C YYETOM TEXHHUKHU O€30MacCHOCTH M TpaBUiI pPabOTHI C BEIIECTBAMU U
o0opyIoBaHuEM;

* MPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBBIC YMEHUS (TIOIIEP)KUBAIOTCS YUCTOTA pabodero MecTa v Mops0K Ha
CTOJIe, SKOHOMHO UCTIOJIB3YIOTCSI PEaKTHUBBI).

OtmeTka «4»:

* paboTa BBITIOHEHA TIPABIIILHO, C/IETaHbl TPABUIIbHBIC HAOTIOCHHS U BBIBOBI, HO TIPU 3TOM IKCIEPUMEHT
MPOBEACH HE TMOJHOCTBIO WJIM JOIMYIIEHBl HECYIIECTBEHHBIE OIMMOKM B paboTe C BemecTBaMu |
o0opyoBaHuEM

OtmeTka «3»:

* paboTa BBHIMIOJHEHA MPABHILHO HE MEHEE YeM HAIOJOBUHY WM JIOMYIIEHa CYIIeCTBEHHAs OIMOKa B X0
AKCIIEPUMEHTA, B 00BICHEHUH, B OPOPMIICHUU paOOTHI, B COOITIOICHUHN TPABHII TEXHUKNA 0€30MaCHOCTH TIPH
pabote ¢ BemiecTBaMu 1 000py10BaHHEM, KOTOpasi HCIIPABISAETCS MO TPEOOBAHUIO YUUTEIIS.




OTMeTKa «2»:

* JOMyIIeHB! aBe (M OoJiee) CylecTBEHHbIE OMIMOKU B XO/€ IKCIIEPUMEHTA, B OOBSICHEHNH, B 0(OPMIICHUH
paboThl, B COOJIFOJICHUH TPaBWJ TEXHHUKU O€30MAaCHOCTH TpHU paboTe C BEIeCTBAMH U O0OPYIOBAaHUEM,
KOTOPBIC YYAITUIICS HE MOXKET UCTIPABHUTH JJAXKE MO TPEOOBAHUIO YUUTEISI.

OueHka YMEHUH pPeliaTh IKCHEPUMEHTANbHbIE 321241

O1MeTKa «5»:

* [IJIaH PEICHUS COCTABIICH MPAaBUIILHO;

* MPaBWJIBHO OCYIIECTBIICH MOJ00P XUMHUYECKIX PEAKTHBOB U 000PYIOBAHHUS,

* TJaHO TOJIHOE OOBSICHEHUE U CJIeTaHbl BBIBOIBI.

OT1MeTKa «4»:

* [IJIaH PEICHUS COCTABIICH MPaBUIILHO;

* IPaBWJIBHO OCYIIECTBIICH MOJ00P XUMHUYECKHX PEAKTHBOM U 000pYy0BaHUs, TIPU ITOM JOMYIIEHO HE Ooee
JIBYX HECYLIECTBEHHBIX OIIMOOK B 00BSCHEHUH U BBIBOJIAX.

O1MeTKa «3»:

* [IJIaH PEICHUS COCTABIICH MPAaBUIILHO;

*IIPaBUIILHO OCYIIECTBIICH MOJ00pP XMMHUYECKUX PEAKTUBOB W 000OpPYAOBaHHUS, HO JOMYIICHA CYIIECTBEHHAS
omuOKa B OOBSICHCHHH U BBIBOJIAX.

OTMeTKa «2):

* Tomy1IeHbI ABe (1 Oosiee) OMIMOKYU B IUIAHE PEIICHHUs, B M0A00pe XUMHUECKUX PEAKTHBOB U 000PY/I0BaHMS,
B O0OBSICHEHUU W BBIBOJIAX.

OueHka YMEHUH peliaTh PacyeTHbIE 3a1a4M

OTMeTKa «5»: B JIOTUYECKOM PACCYKICHUU W PEIICHWH HET OMMOOK, 33ajava penicHa parrdoHATbHBIM
CIocooom.

OTMeTKa «4»: B JIOTHYECKOM PACCYKJICHUU M PEUICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajla4ya pericHa
HEpalMOHAIBHBIM CIIOCOOOM WU JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtrMeTKa «3»: B JIOTUYECKOM PACCYKICHUM HET CYMIECTBEHHBIX OIMMOOK, HO JIOMYIEHAa CYIIECCTBECHHAsS
olmnOKa B MAaTEMaTUYECKUX pacueTax.

OTMeTKAa «2)»: UMEIOTCS CYIIICCTBCHHBIC OMIMOKH B JIOTHYSCKOM PACCYKICHUU U B PCIICHHH.

OueHka NMCbMEHHBIX KOHTPOJILHBIX PadoT

KoHTpoJibHble padoThl U3 OCOOMS OIIECHUBAIOTCS COTIACHO MPEIOKEHHON aBTOPOM IIKAJIbl OIIEHKH WU
OTtMmeTKa «5»: OTBET MOJHBIN U IPABUIIBHBIN, BO3MO)KHA HECYIIIECTBEHHAS OIIHOKA.

OT1MeTKa «4»: OTBET HEMOJHBINA WK JIOMYIICHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OtMmeTka «3»: paboTa BHIMOJIHEHA HE MEHEE YEM HAIOJIOBUHY, IOMYIIEHa O/IHA CYIIECTBEHHAs OIITNOKa U IPU
3TOM JIBE-TPH HECYIICCTBCHHBIC.

OrMeTka «2»: paboTa BBHIMOJHEHA MEHbIIE YeM HAMOJOBHHY WM COAECPKHUT HECKOIBKO CYIIECTBEHHBIX
OIIHOOK.

OtMmetka «1» paboTa He BHITIOJTHEHA.

[Tpu orieHKe BBITIOJIHEHUSI TUCBMEHHONW KOHTPOIBHON PabOThl HEOOXOIUMO YUHTHIBATH TPEOOBAHMSI €IMHOTO
opdorpaduieckoro pexxuma.

OTMeTKa 3a HTOTOBYIO KOHTPOJIbHYIO pa0OTy KOPPEKTHPYET MPEIIICCTBYIONIUE IMPU BHICTABICHHH OTMETKH
3a 4YeTBEePTh, MOIYTOIue, TOI.

OueHKa TecTOBbIX padoT.

TecTbl, cocTosIye U3 MATH BOIPOCOB MOXKHO MCIONIB30BATh MOCIE M3YUYCHHS KKIOro MaTepuana (ypoka).
Tect n3 10—15 BoOmpocoB UCHONB3YyeTCS I MEepUoOaUYecKoro kKoHTpoiss. Tect u3 20—30 BompocoB
HE00XO0IUMO HCIIOJIb30BATh JUISI UTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHWM MCITONB3YETCS CIEMYIONIAs IITKaja: IS TECTa U3 MATH BOIPOCOB

* HET OIUOOK — OTMETKA «5»;

* 0JTHA OMINOKA - OTMETKA «4»;

* JIBE OIIMOKU — OTMETKA «3»;

* TPU OUIMOKH — OTMETKA «2».

Jnst recta u3 30 BOIpOCOB:

* 25—30 npaBUIIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBuibHBIX OTBETOB — OTMETKA «4»;




* 13—18 npaBWIBHBIX OTBETOB — OTMETKA «3»;
* MEHbIIE 12 NMpaBUIBHBIX OTBETOB — OTMETKA «2).

Pasnen 6. MarepuajibHO- TeXHHYECKOe H YUeOHO — MeTOoAHYeCKoe odecreyeHue
Paboueii nporpammbl.

Oobs13aTesibHBIE YUeOHbIe MATEPUAJIBI VISl YYEHHUKA:

VYuebuuk «Xumus» 11 kacce (6a3oBeiii yposens) nof pen. O.B. IN'abpuensn, M., «IIpocBerienuey, 2022
roj

P.A.BbouapaukoBa «Yuumcs pemats 3aaauu no xumun» 8§ — 11 k. Bonrorpan, U3a. «Yuurenb»

MeTtoauyeckue MaTepuasbl 1JIs1 YHUTEs

Pabouas nmporpamma yueOHOTo npenmera «XuMus», CpeaHero oomero oopasosanus, 11 kimace

VYueonuk «Xumusi» 11 kmacc (6a30Beiii ypoBenb) nof pen. O.B.I'abpuensn, M., «IIpocBemenney, 2022

roj;

«BIIP Tunossle 3aganusy Xumus, M., «Ox3amen» 2024 1.

JonoJHUTe/IbHAA JTUTEPATYPA AJsl YUALMXCH.

OHIMKIONEIN I neTei. XuMmus. M.: «ABanTa+» 1996.

HNuTepHeT-pecypcebl.

http://school-collection.edu.ru/) . «Enunas kosuekius Ludposeix O6pa3oBaTeabHbIX PecypcoB»

http://www.fcior.edu.ru/
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11- A KIACC XUMUs KAJIEHJAPHOE IINIAHUPOBAHUE

Ne Jara Bcero
ITo ITo Tema ypoka 4acoB
IVIaHYy | paKTy
Paznen 1. Teopernueckue ocHoBbI Xxumuu (13 yacos)
Tema 1: Ctpoenue atomoB. Ilepuonnyeckuii 3axod u Ilepuonnyeckasi cucteMa XUMHYECKUX
ay1eMeHTOB JI. . MenaeneeBa (3 yaca)

1 |5.09 Hucempykmasic no bK/l. Xumuueckuii 35ieMeHT. ATOM. DJIEKTPOHHAs 1
KOH(HTrypamus aTOMOB

2 [12.09 [Tepunonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX 1
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN
CTPOCHHS aTOMOB

3 119.09 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKUX dJIEMEHTOB U UX 1
COEIMHEHUH 10 TPYMIIaM U IepruoaaM. 3HaUYeHUE MEPUOINYECKOr0 3aKOHa
U cucTeMbl XuMHuueckux diemeHToB .M. MeHaeneesa B pa3BUTUU HAYKH

Tema 2: Ctpoenne Bemecrsa. Muorooopasue Bemectn (4 yaca)

4 |26.09 CtpoeHue BemecTBa. XuMUIecKas CBSI3b, €€ BUJIbI; MEXaHU3MBI 1
o0pa3oBaHus KOBJIGHTHOM cBs3U. BoopoaHas cBs3b

5 ]03.10 BanentHoCTh. DekTpooTpuniaTenbHOCTh. CTeneHb OKUCIIeHus. BemnecTsa 1
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI

6 |10.10 [TonsiTue o nucnepcHbIX cucTeMax. VICTUHHbBIE U KOJUIOMAHbBIE PACTBOPHI. 1
MaccoBas 07151 BEIIeCTBa B pacTBOpE

7 |17.10 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COeTMHEHUH. 1
['eHeTruecKas CBSA3b HEOPTaHWYECKHUX BEIIECTB, PA3JIMYHBIX KIACCOB

Tema 3: Xumnyeckue peakinuu (6 4yacon)

8 [24.10 Knaccugukarus XaMHUUeCKUX peaknuii B HEOPraHWIECKOH U 1
OpraHN4ecKoil XUMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH
COXpaHECHHMS U TIPEBPALICHHS YHEPTUHU TPU XUMHUECKUX PEAKIHIX

9 |0711 Ckopoctb peakiu. OOpaTumble peakui. XUMHYECKOE PABHOBECHE 1

10 | 14.11 Hucmpykmance no bK/[. Ilpaktudeckas padora Ne 1. « Bnusiaue 1
pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOH peakLun

11| 2111 OnekTpoauThueckas auccouuanus. [lonsaTue o BOIOpoJHOM MOKazarese 1
(pH) pactBopa. Peakinu nonHoro oomMeHa. ['uaposinn3 opraHuuecKux u
HEOPraHMYECKUX BEIIESCTB

12 | 28.11 OKHUCIUTENbHO-BOCCTAaHOBUTENBHBIC peakinu. [TousTre 06 snekTponnze 1
pacijiaBoB U pacTBOPOB CoOJIeH

13 1 5.12 KonTpoJsbHasi padora nmo pasaeny «TeopeTuueckiue OCHOBbI XUMHUM» 1

Pasnen 2. Heoprannueckas xummus (17 yacos)
Tema 4: MeTtajibl (6 yacoB)

14 | 12.12 Mertamnsl, ux nojoxenue B [lepuoandeckoil cucreMe XUMUUYECKUX 1
anemenToB J[. 1. MenneneeBa u 0coOeHHOCTH cTpoeHUs aToMoB. O01ue
¢u3nuecKrue CBOMCTBA METAJLIOB.

15 19.12 CruaBbl METAJLUIOB. DJIEKTPOXUMUYECKHAN PSII HAPSDKEHUM METAJIIIOB 1

16 | 26.12 XVMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KU, KaIbIHi, 1
MarHui, aTfOMUHHM) U UX COETUHEHUI

17 Hucmpykmaosgic no b/K/]. Xummndeckue cBOMCTBa XpoMa, MEJIU U UX 1
COEeTUHEHNN

18 XUMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a U UX COSTMHEHNN 1

19 Hucmpykmasic no b57K/]. Ilpaktudeckas padora Ne 2. "Pemenue 1
SKCHEPUMEHTAIBHBIX 3a1a4 1o Teme «Meramis»"

Tema 5: Hemerananl (9 yacoB)




20 Hemeramnsl, ux mosjoxxenue B [lepuogudeckoit cucTeMe XUMHIECKUX 1
snemeHnToB /. 1. MeneneeBa 1 0cOOEHHOCTH CTPOSHHSI aTOMOB

21 ®uznyecKkue CBOWCTBAa HEMETAIUIOB. AJJIOTPONHSI HEMETAJIOB (Ha 1
puMepe KUCIopoa, cepsl, hochopa u yriepoaa)

22 XUMHYECKUE CBOMCTBA TrAJIOT€HOB, CEPhl M UX COCIMHEHUI 1

23 XHUMHYECKHE CBOMCTBA a30Ta, (hochopa U UX COCTMHCHHI 1

24 XHUMHUYECKUE CBOMCTBA yIIIEPOJ1a, KPEMHHUsSI U UX COCIMHECHUN 1

25 [IpuMeHeHrne BAXKHEUIIIUX HEMETAJNIOB U UX COCTMHCHUN 1

26 O0001eHne U cucTeMaTH3anus 3HaHNH Mo TeMe «HemeTaiby. 1
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKUi 1 TEPMOXUMHUYECKHE
pacyEThI

27 Hucempykmasce no bK/I. Ilpaktuyeckasi padora Ne 3. «Pemenue 1
HKCIIEPUMEHTAJIbHBIX 3aa4 110 Teme "Hemeranst'"»

28 KonTpoJsbHas pabora no temam «Metamuib» u «Hemeramibn 1

Tema 6: CBsI3b HEOPraHUYECKHUX M OPraHUYeCKHUX BenlecTs (3 yaca)

29 Heopranwndeckue u oprannueckue Kuciotel. Heopranmaeckue u 1
OpraHMYECKHUe OCHOBAHUS

30 AmboTepHbIe HEOPTaHUIECKNE 1 OPTaHUYECKHE COCAMHEHUSI. 1
['eHeTnyeckas CBsI3b HEOPTraHHMUECKUX M OPraHUYEeCKHUX BEIIECTB

31 Ponp xumuu B o0ecrieueHnn SKOJIOTUYECKON, JHEPTreTUIECKON U MUIIIEBOM 1
0e30MacHOCTH, PA3BUTUU MEIUIIUHbI

Paznen 3. Xumusi u :xu3Hb (3 yaca)
Tema 7: Xumus u xku3ub (3 yaca)

32 [TpencraBienust 06 00X HAYYHBIX IPUHIIUIIAX IPOMBIIIIEHHOTO 1
MOJTYYCHUsI BAKHCHININX BEIIECTB

33 YenoBek B MUpPE BEUIECTB M MaTEpPHaioB. XUMHUSI U 3I0POBbE YEIIOBEKA. 1

34 HToroBblii YpoK 3a roj 1

OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34




F'OCYJIAPCTBEHHOE BHOJ’KETHOE OBIIEOBPA3OBATEJIBLHOE
YUYPEXJIEHUE "KPACHOIIOJISIHCKAS IIIKOJIA Nel
BEJIMKOHOBOCEJKOBCKOI'O MYHULIMIIAJIBHOI'O OKPYT'A"
JOHELKOW HAPOJHOW PECINIYBJIUKH

PACCMOTPEHO COT'JTACOBAHO YTBEPX]IAIO

Ha 3acesianuu [1IMO 3aM. MpekTopa no YBP Hupextop 'BOY

IIporokon ot «Z8 OF 2 Ne (% E.A.Bu36us «KPACHOIIOJISTHCKAS ILIKOJIA

PykoBoaurens IIIMO R ppvng 2y . __.Ne]l BEJIMKOHOBOCEJIKOBCKOI'C
r.f/’;;;;) H.A.bu36us 70 MO IOHELTIKOM HAPOTHOM

R I PEE VKU

_PECAVE

PABOYAS ITPOT'PAMMA
0 XHMHH
CPEJHEI'O OBIIETO OBPA3OBAHUS
aas 11- b kiaacea

Pabouyio nporpammy cocrasu(a):
Bopobuosa Mapuna KOpseBna
YUUTEIb XUMHH

2024 - 2025 y4ebublii roj



Paspnen 1. [losicHuTeIbHASA 3aNIMCKA
13. HopmatuBHas 0a3a, Ha OCHOBe KOTOpPOii pa3padorana Padouas nporpamma.

[IporpaMMma 1o X¥MMuM Ha ypoOBHE CpesiHero ooiero oopazoBanus pa3paborana Ha ocHOBe DeneparbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparymy», TpeOOBaHUHN K pe3ysibTaTaM
OCBOCHHS (henmepayibHOM 00pa3oBaTEIbHON MporpaMmbl cpeaHero obmiero obpazoanust (POII COO),
Mpe/CTaBlICHHBIX B DeepallbHOM TrocyaapcTBEHHOM oOpasoBarensHoM cranaapte COO, ¢ yuérom
Konuenmuu npernonaBanusa yueOHOro npeamera «XuMus» B o0pa3oBaTesbHbIX opraHu3anusx Poccuiickoit
denepanyy, peaan3yomuX OCHOBHbIE 00pa30BaTeIbHbIC TPOrPaMMBbI, © OCHOBHBIX MoJIOXeHHH «CTparerun
pasBuTus Bocriutanus B Poccutickoii deneparun Ha iepuon 10 2025 roma» (Pacnopspkenne [lpaButenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

14. Ob6ocHoBanue Boioopa YMK.

Coneprxanue yueOHOro rmpeamera « XUMHUs» JaHHOTO YPOBHS U3yUeHHsI OPHEHTHPOBAHO Ha (POPMHPOBAHUE
y 00y4arouxcst MUPOBO33PEHUYECKON OCHOBBI JI TOHUMaHUS (GUI0COPCKUX UACH, TAKUX KaK: MaTepuaibHOe
€IMHCTBO HEOPTraHMYECKOT'0 M OPraHUYECKOro MHpa, OO0YCIOBJICHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM M
CTpPOCHHEM, IM03HABAEMOCTb MPUPOJHBIX SBJICHWUN, OCO3HAHHWE POJM XHMHUU B PEIICHHUU HKOJIOTHUYECKUX
npobieM, a TakkKe MpoosIeM cOepPEeKEHHS SHEPTETHUECKIX PECYPCOB, CHIPBS, CO3aHHUSI HOBBIX TEXHOJIOTUN U
MaTepuaioB. Y4yeOHO-MeToAnueckoe obecredeHrne yueOHOro mpoiiecca MmpeaycMaTpuBaeT UCIOJIb30BaHUE
YMK:

1. O.C. I'abpuensn «Xumusa» 11 kmacc. Yuebnuk M.: «IIpocBemnienue,
2022r., coorBeTcTBYeT DepeparbHOMY NMEPEUHIO YICOHHKOB;

2. P.A.bouapHukoBa «YumMmcs pemaTh 3ajayd mno xumuu» 8§ — 11 ki
Bousrorpan, U3a. «Yuurenb»

PaGouass mporpamma mo XUMHH OO€CIIEUMBACT IMOATAMHOE AOCTI)KEHHE IUIAHUPYEMBIX pPe3yJbTaTOB
ocBoeHnss OcHoBHOH oOpazoBarenbHOM nporpamMmel [BOY «KPACHOIIOJISIHCKAS IIKOJIA Nel
BEJIMKOHOBOCEJIKOBCKOI'O M.O.» JOHEIIKON HAPOJHOW PECITYBJIMKHU. Ona OIpeJIEIISIET
LIeJIH, COJIepKaHue Kypca, IUIaHUpYeMble pe3yJibTaThl 1o XxumMuu i 11 kiacca.

15. Less u 3aga4yu 00y4eHUs MPeIMeETY.

['maBHBIMY HETISIMU U3yYEHUS TIPeIMEeTa « XUMUsD» Ha 0a30BOM ypoBHE B 11 KJI. SIBJISFOTCS:

e (hopMHpOBaHHE CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIEeH COCTAaBIAOINIEH eCTECTBEHHO-
HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIIFOUYEBbIC MOHATHS, PyHIaMEHTAIbHBIE 3aKOHBI U
TEOPUU XUMHUH,

e (opMHpOBaHHWE W pa3BUTHE TPEACTABICHUI O HAYYHBIX METOJaX IO3HAHMS BEIIECTB W
XUMHYECKHUX PEaKIIHi, HeOOXOIUMBIX AJIs MPHUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB
Y XUMHYECKUX SIBJICHHH,

e  pa3BUTHE YMEHUH M CHOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U OOBICHEHHEM
XUMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHUEM TPaBUJl 0€30I1aCHOr0 OOpaIeHHsI C BELIECTBAMU.

16. IleHHOCTHBIE OPHEHTHPHI COAEPKAHUSA YUeOHOIr0 MpeaMeTa.

JInsi  CO3HATENBPHOTO OCBOCHHWsS TpeaMeTa «XWMHsS» B MIKOJBHBI Kypc BKJIFOUYEHBI 00s3aTeNbHBIC

KOMITIOHEHTHI CO/IEP’KaHHUsI COBPEMEHHOI'O XUMHUECKOr0 00pa3oBaHusl:

1) xumuueckue 3nanus (TEOPETUICCKUE, METOIOJIOTHYCCKUE, TPUKIIATHBIC U JIP.);

2) paznuunvie ymeHus, Hagvlky (00IIeydeOHbIe U CTIeIU(DUIECKUE M0 XUMUH);

3) yennocmmuvie omnowenus (K XUMUH, )KU3HU, IPUPOJIE, 00pPa30BAHUIO H T. 11.);

4) onvim  npoOYKmMusHOU OesmenbHOCMU PA3HOTO  XapakTepa, O00eCleuYHBaIOmUil pa3BUTHE MOTHBOB,
WHTEJUIEKTa, CIIOCOOHOCTEH K CaMOpealIn3allii U JPYTUX CBOWCTB JINYHOCTH yUCHHKA,

5) xkarouegvie u yuebHO-xuMUYECcKUe KOMIEMEHYUU.

B kauectBe yennocmmuvix opueHmupos XUMUYECKOTO 00pa30BaHMs BHICTYHAIOT OOBEKThI, U3yyaeMble B
Kypce XUMHH, K KOTOPBIM Y 00ydaromuxcs opMHpYeTCs IEHHOCTHOE oTHoIIeHue. [1pu 3ToMm BeayIiyio poib
UTPAIOT TIO3HABATCIIbHBIC IIEHHOCTH, TaK KaK JIAHHBIA yYeOHBIM TpPEeIMET BXOJHWT B TPYIIY IPEIMETOB
MO3HABATENIBHOTO IIUKJIA, TJIABHAS 1[E€1h KOTOPHIX 3aKJIF0YAETCs B U3yUYEHUU TPUPO/IBI.

OCHOBY nos3nageamenvbHbIX YeHHOCmeli COCTABISIOT HayyHble 3HAHMS, HAy4yHblE METOJbl MO3HAHMS.
[To3naBaTenbHBIE IIEHHOCTHBIE OPHEHTAMU, (HOPMUPYEMBIE B MPOLIECCE M3YUYCHHS] XUMUU, TMPOSBISIOTCS B
NPU3HAHUHU: ITICHHOCTH HAYYHOTO 3HAHUS, €ro MPaKTHYECKOW 3HAYMMOCTH, JIOCTOBEPHOCTH; IIEHHOCTH
XUMHYECKUX METOOB UCCIIEIOBAHUS )KUBOW U HEXKUBOUM MPUPOJIBL.



Pa3BuTHe mO3HaBaTENbHBIX I[IEHHOCTHBIX OPHUEHTAlMH COJEp)KaHUS Kypca XHMHH T103BOJISIET
cOpMHpOBATH:  YBaKUTEIHLHOE OTHOIIEHHE K CO3MIATEIbHOM, TBOPUYECKOW IESATEIBHOCTH; TOHMMaHUE
HEOOXOIMMOCTH 3JJ0POBOTO 00pasa KU3HU; MOTPEOHOCTH B 0€3YCIOBHOM BBITIOJHEHUH MPABHUII O€30MMaCHOTO
MCIOJIb30BAHUS BEIIECTB B TOBCEHEBHOM KU3HU; CO3HATENBHBIN BBIOOP OyaylIe AesTeIbHOCTH.

Kypc xumun obinagaer BO3MOKHOCTIMH ISl (POPMHUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCHEl, OCHOBY
KOTOPBIX COCTABIIAIOT HPOIECC OOIIEHHs, TpaMOTHast peyb. KOMMYHUKaTHBHBIC LIEHHOCTHBIE OPUEHTALIUU
Kypca CoCOOCTBYIOT: MPaBUILHOMY UCIHOJIb30BAaHUIO XUMUYECKOM TEPMUHOIOTHH U CUMBOJIMKU; Pa3BUTHIO
NoTPeOHOCTH BECTH JUAJIOT, BHICIYIIMBATh MHEHUE ONIOHEHTA, Y4aCTBOBATH B JUCKYCCHH.

17. O0masi XxapaKTepUCTHKA OPraHu3aiun y4eOHOro nmpouecca:
MeTOo/ibl, GOpMBbI 00yUeHUSs U PeKUM 3aHATHH.

Hcnonb30BaHre METOA0B XMMHUU MO3BOJISET HE TOJIBKO MOMy4YaTh HOBbIE (yH/IaMEHTAJIbHbBIC 3HAHUS O
IpUpoJie, YeloBeKke M o0miecTBe, HO U (POPMUPOBATH HOBYIO HAYYHYIO KapTHHY MHpa, HOBOE HAy4yHOE
MHPOBO33PEHKE U HOBYIO HH(OPMALIMOHHYIO KYJIbTYPY YeJIOBeKa 1 00IlecTBa.

Jyis opraHu3anmu yueOHOH 1 T03HABATEILHOM ACSITEIFHOCTH YUAIIUXCS HA YPOKAaX XUMUH 11eJIeco00pa3Ho
UCIOJIb30BaTh pa3zHooOpa3Hble METOAbl U (opMbl 00ydeHus:: (ppOHTaIbHBbIC, KOJUIEKTHUBHBIC, IPYIIOBbIC,
napHble, HHANBHUYaJIbHBIE, a TAK)KE CO CMEHHBIM COCTAaBOM YUYCHHMKOB. B 0CHOBY pasnenenust ooumx Gopm
oOy4YeHHUs TOJIOKEHbl XapaKTEPUCTHUKU OCOOCHHOCTEH KOMMYHHKATUBHOTO B3aUMOJICHCTBUS MEXIY
YUUTENIEM U yYAIIUMUCS, MEXy CAMAMHU YUYCHUKAMHU.

18. MecTo y4eOHOro nmpeiMeTa B IIKOJIbHOM IJIaHe

B yue6HOM 11anHe cpegHero odmero o0pa3oBaHus mpeaMer « XUMHsS» 0a30BOT0 YPOBHSI BXOJUT B COCTaB
npeaMeTHoM obmacTi « EcTecTBeHHO-HAYYHbBIE TPEMEThHIY.

O6miee ynciao yacoB, OTBEAEHHBIX /I U3yueHus XxuMuu B 11 kinacce — 68 yacoB (2 yaca B HE/IEIIO).

Pasnean 2. [liianupyemblie pe3yJibTaThl.

JInunoctHble pe3dyiabTathl @I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
00y4aroIuMuUCcs MPorpaMM cpeiHero oo1iero oopazosanus. Hayuno-meroanueckoit 0CHOBOI Aiist pa3paboTKu
TUTAHUPYEMBIX DPE3yJIbTaTOB OCBOCHHS MPOTPAMM CpEIHEro oomero oOpa3oBaHUS SBISETCS CHUCTEMHO-
NesITeIbHOCTHBIN MOJIXO/.

B COOTBETCTBHM C CHUCTEMHO-IAESATEIBHOCTHBIM IOJXOJAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUs TIpeaMeTa «XHMHUS» Ha YPOBHE CpeaHEero oOIIero oOpa3oBaHUs BBIACICHBI CIEIYIOLINE
COCTABJISIFOIIME: OCO3HAHUE OOYYAIOMIUMHUCS POCCUMCKON TPaKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOONPEAETICHHIO; HalIWYMe MOTHUBALMM K OOYYEHHIO; HaJIM4ue
MIPABOCO3HAHUS SKOJIOTHIECKON KYJIbTYPHI H CHOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XHUMHUS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIFHON W TIPAKTHUYECKOW JAEATEIBHOCTH OOYYAIOUIMXCS 10 pean3alliil MPHHATBIX B OOIIECTBE
LIEHHOCTEMH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCHMTAHMS OCO3HAHUS OOYYAKOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB M
00513aHHOCTEH, YBaXKEHUS K 3aKOHY M IPABONOPSAIKY; TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATEIIbHOCTH
MIPH CO3JaHNU yUEOHBIX MPOEKTOB, PEIICHHH YIeOHBIX M MIO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN XHMUYECKUX
HKCHEPUMEHTOB;

2) NaTPHOTHYECKOT0 BOCIUTAHUS . [ICHHOCTHOTO OTHOIICHHS K UCTOPHYECKOMY U HAYYHOMY HACIICIHIO
OTEYECTBCHHON XMMMH; WHTEpeca W I03HABaTEJIbHBIX MOTHUBOB B TOJYYEHUH U TOCIEAYIOUIEM aHaIN3e
WHGPOPMAIINY O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIHMTAHMA: CIHOCOOHOCTH OLCHWBATh CHUTYallUd, CBSI3aHHBIE C
XUMAYECKHMU SIBJICHUSIMH, TIPHHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh Ha MOPAJbHO-HPaBCTBEHHBIC
HOPMBI U LIEHHOCTH;

4) popMupoBaHUs KYJbTYPbI 310POBbSi: MOHHUMAaHHS [IEHHOCTEH 3I0POBOr0 M 0Oe30macHoro odpasa
KHU3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (H3UYECKOMY U ICHXHUYECKOMY
3I0POBBIO; COOTFOZICHUS MPABUI 0€30MMACHOTO OOPAIICHHS C BEIIECTBAMHU B OBITY, TOBCEHEBHOM JKU3HU U B
TPYAOBOM NEeSTEIHbHOCTH; OCO3HAHUS TOCIECTBUIA U HETIPUATHUS BPEIHBIX IPUBBIUEK;

5) Tpyi0BOr0 BOCIHTAHHUSI: YCTAHOBKM Ha AaKTHBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a/1adu
COLIMAJIbHOW HAIPaBICHHOCTH; TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHIUBUAYaTbHOW TPAaEKTOPUHU
oOpazoBanusi, Oyaymiei npodeccuu U peaan3alui COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JTUIHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;



6) 9KOJIOTHYECKOT0 BOCHUTAHHUS: TOHUMAHHUS TJIO0ATBHOIO XapakTepa 9SKOJIOTHYECKHX MpolIieMm,
BIIUSIHUS DKOHOMUYECKHUX IIPOLIECCOB HAa COCTOSTHUE MPUPOJHON U COLUAIBHON CPE/bl; aKTUBHOTI'O HEMPUATHUS
NENCTBUM, MPUHOCAIIUX BPEJ OKPYKAIOIICH MPUPOTHON cpesie, YMEHHS MPOTHO3UPOBATh HEOJAroNMpUsTHBIE
9KOJIOTMUECKUE TOCIEICTBUS MPEANPUHUMAEMBIX IEHCTBUI M NpEeAoTBpalllaTh WX; HAIM4YUs Pa3BUTOIO
HKOJIOTMYECKOTO  MBIIUICHUS, OSKOJOTHYECKOW KYyJIbTYpbl, OMNbITA JEATEIBHOCTH  SKOJIOTMYECKOM
HaIpPaBJIEHHOCTH.

7) HIEeHHOCTH HAYYHOrO TMO3HAHMS: MOHUMAHUS CHCHU(DUKUA XHUMUU KaK HAyKH, OCO3HAHHs e poJid B
(OpMHPOBAHMUN PAIOHATIEHOTO HAYYHOTO MBINUICHUS; YOCXKIEHHOCTH B 0CO00M 3HAYMMOCTU XUMHH IS
COBpPEMEHHOM IIUBUIIU3AIIMH; CIOCOOHOCTH CAaMOCTOSITENILHO UCIOIb30BaTh XMMUUECKUE 3HAHUS JJIs PEIICHUS
po0JIeM B peabHBIX KU3HEHHBIX CUTYalUsAX; TOTOBHOCTH M CIOCOOHOCTHU K HETIPEPHIBHOMY 00Pa30BaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBHH C KU3HEHHBIMU
noTpeOHOCTAMHU.

MertanpeaMeTHble pe3yJabTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMUsS» Ha YpPOBHE CPeIHEro ooIero
o0pa3oBaHMsl ~ BKJIIOYAIOT:  3HAYUMBIE i1  (OPMHUPOBAHUS  MHMPOBO33PEHHSI  OOYYAIOLIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAay4YHble IOHATUSA; yHHBEpCalbHbIE yueOHbIe NEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATHBHEIE, PETYIIATUBHBIC), OOecreunBaromne (opMUpoBaHue (PyHKIMOHATBHOMI
TPaMOTHOCTH ¥ COIIMAIbHOM KOMITETEHIIUN 00YyYaroIINXCs.

MertanpeameTHble pe3ybTaThl OTPa)KarOT OBJIAJCHUE YHUBEPCAJIbHBIMU Y4€OHBIMU I103HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OgyajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMM 1eHCTBUSIMU:

1) 0a3oBble JorMyecKkue AeHCTBHUSI: CAMOCTOSTEIBHO (POPMYIUPOBATh M aKTyalIH3UPOBATH MPOOIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh; ONPENEISATh LIEIH JEATENbHOCTH, 33/JaBas MapaMeTpbl U KPUTEPUM HX
JOCTUXKEHHS, COOTHOCHTH pE3yJbTaThl ACSITENLHOCTH C TOCTAaBICHHBIMHU IENIIMU; HCIOJIb30BaTh MpHU
OCBOCHMH 3HAHUH MPUEMBI JIOTHUECKOTO MBIIUICHUS; BBIOMPATh OCHOBAHUS U KPUTEPUH [T KilacCU(DUKAIUU
BELIECTB M XUMHYECKHX pEaKIIMil; yCTaHAaBIMWBAaTh MPUYMHHO-CIEICTBEHHBIC CBSA3M MEXIY H3y4aeMbIMU
SBJIGHUSIMU; CTPOUTH JIOTUYECKHE PACCY)KJIEHUS, BBIABIATH 3aKOHOMEPHOCTH M INPOTHUBOpPEYUS B
paccMaTpuBaeMBbIX SBJICHUSIX, (HOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

2) 0a3oBble HcCIeA0BATEIbCKUE JeHCTBUA: (GOPMYIMPOBATh LEIH U 3aa4l UCCIIEOBaHMs, BJIA/IETh
HaBBIKAMU  CAMOCTOATENBHOIO  IUIAHUPOBAHUS M IIPOBENEHUS  YYEHUYECKMX  DKCIEPHMEHTOB,
COBEpIIEHCTBOBATh YMEHHS HAOJI01aTh 32 X0JIOM MPOIIECCa, CAMOCTOSATENBHO IPOTHO3UPOBATH €0 Pe3yJIbTaT,
¢dopmynarpoBaTh 0000IIEHUS U BBIBO/IbI, COCTABISATH 0OOCHOBAHHBIN OTUET O MPOJIENaHHON paboTe;

3) pabora ¢ uHopmManmeii: OPUSHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX WH(OpPMAIIUU, aHAIU3UPOBATH
MHGOPMAILIMIO PA3IMYHBIX BHUJOB M (HOPM Mpe/CTaBICHUs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD; MPUOOPETATH OIBIT UCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI
U Pa3MYHBIX TOMCKOBBIX CHUCTEM; CaMOCTOSITE€JIbHO BBIOMpAaTh ONTHMAlbHYI (hOopMy NpeacTaBIeHUs
nH(pOpMaLINH.

OBiajgenne yHUBepCaIbHBIMH KOMMYHHKATHBHBIMHU JCHCTBHSIMHU: 33]aBaThb BOIPOCHI 110 CYILECTBY
o0cy’kJaeMoi TeMbl, BBICKa3bIBaTh UJEH, (POPMYIHUPOBATH CBOU MPEIJIOKEHNS OTHOCUTENBHO BBIMOIHEHUS
IIPEUIOKEHHOW 3a/lauM; BBICTYNATh C IPE3CHTAlMEd pPe3yJbTaTOB IO3HABATENbHOM JAESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMH NPHU BBINOJIHEHUMH XHMHUYECKOTO
JKCIIEPUMEHTA.

OBiajgeHne YHHBepPCAJIbHBIMM PEryJISiTUBHBIMHM [eHCTBUAMM: CaMOCTOSITENIBHO IUJIAaHMPOBATh U
OCYILIECTBIATh CBOIO IO3HABATENIBHYIO NEATENBHOCTb, ONpEAess €€ LEenu U 3aJadd, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh MpPEAaraéMblii aaropuT™M JEHCTBUIl NMpPHU BBHINOJIHEHUH YYEOHBIX U HCCIIENOBATEIbCKUX
3a/a4, OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTM HA OCHOBE CaMOaHaJM3a M CaMOOLICHKHU.
IIpenmeTHble pe3yJibTaThl

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckass XuMUs» OTPaKaroT:

BJIaJICHUE CHCTEMOM XMMUYECKUX 3HAHUI, KOTOpasl BKIIOYAET: OCHOBOIMOJAraloUIie MOHSITHS;, TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHUH, (PAKTOJOTHYECKHE CBEJIEHUSI O CBOMCTBAX,
COCTaBe, IMOJIyueHHMH M Oe30IacHOM HCIIOJIb30BaHUM BaKHEHIIUX HEOPraHMYECKHUX BEIECTB B OBITY H
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;



C(OPMHUPOBAHHOCTb YMEHHUH BBIABIIATH XapaKTEPHbIC IPU3HAKY MOHATHH, yCTAaHABIMBATh UX B3aUMOCBSI3b,
HCI0JIb30BaTh COOTBETCTBYIOIINE OHATHS ITPU ONMCAHUH HEOPTraHUYECKUX BEILECTB U X IIPEBPALLCHMI;

C(OPMHUPOBAHHOCTb YMEHUN UCIOIB30BATH XUMHUYECKYIO CUMBOJIMKY Ul COCTAaBICHHUS (POPMYJI BEILIECTB
U ypaBHEHUI XMMHUYECKHX peakiuii, cucremarndeckyto HomeHknarypy (IlUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHUYECKHUX BEIIECCTB;

c(OPMHPOBAHHOCTh YMEHUH ONpPEIeATh BAIGHTHOCTh U CTETIEHb OKHCICHHS XMMHUYECKHX HJIEMEHTOB B
COCIUHECHUAX PA3JIMYHOIO COCTaBa, BHUJ XMMHMUYECKOH CBS3M, XapaKTep CpeAbl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh IPHHAIEKHOCTh HEOPTaHMUECKUX BEIIECTB 110 UX COCTaBY K
OIpeIeIEHHOMY KJIACCy/TPYIIE COeINHEHHIA;

c(OPMHPOBAHHOCT YMEHHMHM pacKpbIBaTh CMbICH Hepuoaundeckoro 3akoHa JI. WM. MenapeneeBa u
JIE€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIYIO, OOBSCHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEPU30BATh JIEKTPOHHOE CTPOEHUE AaTOMOB XMMHUYECKHX 3JIEMEHTOB 1—
4 nepuonos Ilepuonnueckoii cuctemsl xumuueckux 3nemeHToB J1. . Menneneesa;

C(OPMHPOBAHHOCT, ~ YMEHUH  XapaKTepu3oBaTh (ONHUCHIBATh) OOILIME  XUMHUYECKHME  CBOMCTBA
HEOpPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLUH, [TOITBEPHKAAIOLINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX
HEOpPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCT YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHTEIBHBIX DPEAKIU
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajlaHCca ATUX peaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIUU OT PazIHYHBIX
(bakTOpOB; XapakTep CMELICHHs XHMHYECKOrO PAaBHOBECHS B 3aBUCUMOCTH OT BHELIHErO BO3/EHCTBHS
(npunnun Jle [larense);

C(OPMHPOBAHHOCTh YMEHMH NPOBOJUTH BBIYMCICHHUS C HCIOJIb30BAHUEM IOHATUS «MaccoBasi [OJs
BELIECTBA B paCTBOPEY;

c(OPMHPOBAHHOCTh YMEHUI COOII0AATh MpaBUIa MOJIb30BAHUS XUMUYECKOH MOCYJI0i U 1ab0paTOPHBIM
000pyJIOBaHMEM, a TaKXKe MpaBHJa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKUIHUSMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUM IUIAHUPOBATh M BBINOJHATH XUMUYECKHH AIKCIEPUMEHT B COOTBETCTBHH C
NpaBUJIaMU TEXHUKU O€30MaCHOCTH MpH OOpallleHHMH C BellecTBaMU M J1a0OpaTOPHBIM 000pYyHI0BaHHEM,
MIPEJICTaBIATh PE3yJIbTaThl XUMUYECKOT0 IKCIEPUMEHTa B (DOpME 3alucCu YpaBHEHHMH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUYECKU AHAJIU3UPOBATH XMMHMUECKYI0 MH(POpPMAIUIO, MOIYYaeMYIO U3
pa3HbIX HCTOYHHUKOB (CpPe/ICTBA MACCOBOIl KOMMYHHUKALUU, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COOJII0/1aTh MpaBUjla SKOJIOTHUECKH 11e1eco00pa3HOro MoBeAeHUs B ObITY U
TPYZOBOM JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYKAIOUIEH IPUPOIHON CPEBI.

Pasnen 3. Coaepxxkanne TemM y4eOHOro Kypca.
Coaepsxanue yueOHoro kypca «Xumusi» 11b kiace

No Ha3zBanue pasaena KoanuectBo KoanuectBo
4acoB J1a0OpPaTOPHBIX
(paGouasn 7}
nporpamMma) | mpakTHYeCKHX
padoT

Tema 1: Ctpoenne atomoBs. [lepuoguveckuii 3akoH u [lepuoanyeckas cucreMa XUMHYECKHX
3jemeHTOB JI. U. MenneneeBa (7 yacoB)

1 | Crpoenue atoma. ATtom — crnoxHas uactuna. CocrosHue 3
AJIEKTPOHOB B aTroMe. OJIEKTpPOHHas KOH(UTrypalus aTOMOB
XUMUYECKUX DJIEMEHTOB. BajeHTHblE BO3MOKHOCTU aTOMOB
XUMUYECKHUX DJIEMEHTOB

2 | [lepuoanyueckuii 3aKOH U TIEPUOAUUYECKAST CUCTEMa XUMHYECKHX 4
sneMeHnToB J[.M.MeHeneeBa u CTpoeHUE aToMa




3menenne CBOWCTB DJIEMEHTOB W HUX COCOUHEHUN B
3aBucuMocTH oT nosnoxenus B [ICXD. [lonoxenue Bogopoaa B
ITepuonnueckoii cucreme J[.M.Menneneena.
Tema 2: CTpoeHue BemecTna (25 4acoB)
4 | Xumunueckas cBsizb. EnMHas npupoaa XMMHUYECKHX CBSI3EH. 8
5 | I'a3000pa3HbIe CMECH. 7 1
6 | XKuakoe cocTosiHUE BEIIECTBA. 2
7 | TBepmoe cocTOsSTHUE BEIIECTBA. 8 1 KOHTP.
Tema 3. Xumnueckue peakuuu (164)
8 | Kmaccudpukanust XUMHUYECKHX peakUuidi B HEOPraHUYECKOi 7 1
XUMUHU
9 | OKHCITUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH B HEOPTaHUIECKOU 9
xuMuU.  OKHCIIUTEITbHO-BOCCTAHOBUTEIIPHBIC  PEaKIMH B
OPraHNu4eCKOr XUMHH
Tema 4. BemiecTBa M ux cBoiicTBa (15 yacoB)
10 | Mertaibl. 5 1
11 | Hemerasuisl. 2
12 | Kucnotel. OcHoBanusi. Conu. 8 1 KOHTP.
Tema 5. XuMus B :KU3HH o01ecTBa (54)
13 | Xumuss W TIOBCEAHECBHAs JKWU3Hb YEJIOBEKA. XHUMHS |
IIPOU3BOJACTBO.S XUMHUS U IKOJIOTHSL.
O011ee KOJIMYECTBO YaCOB M0 MPOrpamMme 68 3 + 2 KOHTp

Pa3znen 4. Conep:kanue pa3aesos.

Teoperuvyeckne 0CHOBbI XMMHH

XuUMUYecKuil aeMeHT. AToM. SIapo aToMa, 30TOMNbl. DIEKTPOHHAs 0007I04YKa. DHEPreTUYECKUE YPOBHH,
NOJypOBHH. ATOMHBIC OpOUTa M, S-, P-, 0- anemeHTsl. OCOOCHHOCTH pacHpene/icHHs 3JICKTPOHOB IO
opOuTaIsIM B aTOMaxX 3JIEMEHTOB MIEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB /. 1. MenaeneeBa. CBs3b
MepUoanYecKoro 3akoHa u Ilepuoanueckor cucreMbl xumuueckux snemeHTtoB /[l WM. MenneneeBa c
COBPEMEHHOUM TEOpHUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYyMIaM U NeproaM. 3HaueHHe MEPUOINUECKOr0 3aK0OHa
B Pa3BUTHU HAyKH.

CTtpoeHue BemiecTBa.

Crpoenue BemiecTBa. XHUMHYECKash CBsI3b. BUabl XUMHUYECKOW CBA3M (KOBAJICHTHAs HEMOJSpHas H
MOJIIpHAs, MOHHASI, MeTaJuTHuecKas ). MexaHu3Mbl 00pa30BaHMs KOBaJICHTHONH XUMUYECKOU CBSI3U (OOMEHHBIN
W JIOHOPHO-akKIenTopHbI). Bomopoanas cBsa3b. BaneHTHOCTh. DnekTpooTpuiarenbHOCTh. (CTeneHb
okuciieHus. IOHBI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH TMOCTOSIHCTBA COCTaBa BEIIEeCTBA. THIIBI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUMA KPUCTANTIMYECKON PEIIETKH.

[TonsiTue o mucnepcHbIX cucTeMax. VMICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi J0Jid BeHlecTBa B
pactBope.

Krnaccudukanus Heoprannuecknx coeiuHeHnid. HoMeHkiaTypa HeopraHnyeckux BelecTB. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILLIECTB, IPUHAJIEKANIUX K PA3JIMYHBIM KJIACCaM.

XuMUYeCKHe peaKnu.

Xumuueckas peakuus. Kimaccuduxarus XMuMHYeCKUX peakiiii B HEOPTaHMYECKOM U OPraHNnYeCKOM XUMUU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MTPEBPAILLCHUS SHEPTUH MPU XUMHUYECKUX PEAKIIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pPa3NuYHbIX (hakTopoB. OOpaTuMble peakiuu. XHUMHYECKOe
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunumn Jle [larensbe.

DnexTponuTuueckas nucconuanus. CuibHbIe U caadblie AIeKTponuThl. Cpenia BOJHBIX PACTBOPOB BEIIECTB:
KHUCJasi, HeUTpalibHasl, IeJI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



Pacuérnbie 3a1aum.

Pacuérel M0 ypaBHEHUSAM XUMUYECKUX PEAKLUN, B TOM YUCIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI C
HUCIIOI30BaHMEM MOHATHS «MAacCOBasl OIS BEIISCTBAY.

Heopranuueckas xumus. Bemecrsa u ux cBoiicrsa.

Hemeramnbl. Ilomoxenue HemeramoB B Ilepuogmyeckoil cucTeMe XHUMHUYECKUX 3JIeMEHTOB [l.
U. MenneneeBa u OCOOECHHOCTH CTpoeHHUs aToMOB. (Du3nueckue CBOWCTBA HEMETAIOB. AJUIOTPOIHS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIITNX HEMETAIUIOB (TAIOT€HOB, CEPHI, a30Ta, (pocdopa, yriaepoa u KpeMHHUS)
1 UX COCTMHECHUN (OKCHUIOB, KUCIOPOACOAEPIKAIINUX KUCIOT, BOJIOPOIHBIX COCTUHECHHH ).

IIpuMeHeHNne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Mertauel. [Tonoxxenune merannoB B [leproanueckoit cucreme xumuueckux anemenToB . . Mengeneena.
Oco0eHHOCTH CTPOCHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTaioB. O0mme Gu3ndecKrue CBOHCTBA METAIIIOB.
CrutaBbl METAIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSYKEHUI METaJIJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUM, KA, KaJTbLUNi, MATHUN, AIFOMUHUH, IUHK, XPOM,
JKEJe30, MEJIb) U UX COSTUHEHUH.

Oo6m1re ciocoObl oyYeHHst MeTaJUIOB. [IprMeneHe MeTayuioB B ObITY U TEXHUKE.

PacuérHbic 3a1a4n.

Pacuétel Macchl BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM 00BEMY
OJTHOTO U3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB
pEeaKIfy, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KM3Hb

Ponp xumum B oOecrieueHUH HKOJIOTMYECKOM, SHEPreTHUECKONM M MHILEBOM 0e30IacHOCTH, Pa3BUTHU
MeauUuHbL. [IoHsATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO IMOJYYEHUS BaXKHEUIIINX BEIIECTB.

UYenoBek B MUpE BELIECTB M MATEPHAJIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KPaCKH, CTEKJIO, KepaMHKa, MaTEepHAIIbl IJIsl JIEKTPOHUKH, HAHOMATEepHUalbl, OPraHUYECKUE U
MUHEpaJbHbIE YA00pEHUs.

XuMHsT W 3JI0pOBbE UEJOBEKa: IIpaBUJia KCIOJb30BAaHUS JICKAPCTBEHHBIX IIPEMaparoB, IpaBUiia
0€301acHOTO HCIIOIb30BAHUS MpenaparoB OBITOBOI XUMUH
B IIOBCEIHCBHOM KH3HU.

HaumenoBanue Koau-
pazaeJia (TemMbl) 4eCTBO OcHoOBHBIE BU/IBI 1eSITEIbHOCTH 00y4aI0IIMXCH
Kypca 4acoB

Crtpoenue aroma. | 3 PackpblBaTh CMBICII HM3y4aeMbIX [MOHSATUM, yCTaHaBIMBAaTh MX
AToM — ciHoXHas B3aUMOCBs3b. PackpbiBaTh CMbICH Tepuoguyeckoro 3akona [[. U.
YacTHIIA. MenneneeBa U JEMOHCTPUPOBATh  €r0  CUCTEMATU3UPYIOILYIO,
Cocrosaue OOBSICHUTEIIPHYIO W TPOTHOCTHYECKYI0 (YHKIHMH. XapaKTepU30BaTh
3JIEKTPOHOB B ANIEKTPOHHOE CTPOCHHE aTOMOB XMMHUUYECKHUX 3JIEMEHTOB 1—4 nepnojaos,
aToMe. UCTIONB3Ys TIOHATHS S-, P-, d-3JIeKTpOHHBIE OPOUTAITH, SHEPTETUIECCKHE
Banentnrie ypoBHU. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
BO3MOXHOCTH AJIEMEHTOB M UX COE€IMHEHUH I10 IepuoaaM U rpynnam lleprnoanueckoin
aTOMOB cucreMmsl /. 1. MeHnaeneeBa
XAMUYECKHX
3JIEMEHTOB
[lepuon. 3axkon wu |4
[Iepuon.cucrema
XAMUYECKHX
3JIEMEHTOB J.N.
Menneneena
XuMuueckas CBS3b. | 8 PackpbIBaTh CMBICIT U3yYaeMbIX HOHITUH U IPUMEHSTh 3TH MOHATHUS IPU
Enunas  npupona OMHMCAHWUU COCTaBa M CTPOCHMSI BEIIECTB, JJISI OOBSICHEHUS OTIEIBHBIX




XUMHYECKAX
CBSI3€EN.

I"azo06pazubie
CMECH.

Kunkoe cocrosHue
BEIIECTBA.

TBepnoe COCTOsIHUC
BCIICCTBA.

dakToB W sBiaeHUH. OnpeaensaTh BHIBI XUMHUYECKOH CBSI3H B
COEMHEHUSX; TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA.
Onpenenarb BaJEHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKHX
AJIEMEHTOB B COEAMHEHMSX Pa3JIMYHOrO cocraBa. [IpoBoauTh
BBIUMCJICHHS C UCIIOJIL30BAaHUEM MOHSITHS «MaccoBas J0Js BEIIeCTBA B
pactBope». OOBSCHATH 3aBUCIMOCTh CKOPOCTH XUMUYECKOM PEAKIIHH OT
paznuuHbIX (akTopoB. ONpenensaTh XapakTep CMEIIECHUS XUMUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3AeicTBUsA (mpuHImMn Jle
[lTarenbe). CocTaBisATh ypaBHEHUS PEAKIUNA PA3IUYHBIX THUIIOB;
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE METO/IbI IIO3HAHUS — IIPOBEJICHHUE,
HaONIOJICHUE W  ONHCAaHHWE XHMHYECKOTO  OKCIIEPUMEHTa:  TI0
ONPEAEIIEHUIO CPEIbl BOJHBIX PACTBOPOB BEILECTB, PEAKIIMI MOHHOIO
oOMeHa, BIMSHUIO PA3THYHBIX (AKTOPOB HA CKOPOCTh PEAKIIHM.
CrnenoBaTh NIpaBWIaM  MOJb30BAHMUS  XUMHUYECKOM MOCYyIOoM U
71a60paTOPHBIM 000pyTIOBaHUEM. [IpencraBnsaTh pe3yJIbTaThl
XUMHUYECKOTO  JKCIEPHUMEHTa B  (GopMe 3amucu  YpaBHCHHMA
COOTBETCTBYIOIIMX pEAKIMil M JejJaTh BBIBOABI HAa HUX OCHOBE.
PackpbIBaTh CMBICI U3Y4YaEMBIX TOHATHH U TPUMEHSTh 3TH MOHSATHUS TIPU
OTMCAaHUU COCTaBa M CTPOCHHMSI BEIIECTB, JJISI OOBSCHEHHUS OTICIbHBIX
¢dakToB u siBneHUd. OOBICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB — METAJUIOB U UX COCJUHEHUN C YUYETOM CTPOECHUS
UX aTOMOB W IOJOXeHUs B lleproanueckoll CUCTEME XUMHYECKHX
anemenToB JI. 1. MenpeneeBa. XapakTepu3oBaTh (ONMUCHIBAThH) 00IIHE
XMMHYECKHE CBOMCTBA METAJIOB, HX BaXHCUIINX COCIMHCHHIM;
MIPUMEHEHHE METAJVIOB B PAa3JIMYHBIX 00JIACTAX, a TAK)KE UCIIOJIB30BAHUE
WX JIJIs1 CO3JJaHuUsl COBPEMEHHBIX MaTEPHAIIOB U TEXHOJOTUN. ONUChIBAaTh
CrocoObl  3alUThl METALIOB OT KOppo3uu. IIpoBoauTh peakumw,
MOATBEPKIAIOIIME XAapPAKTEPHbIE CBOMCTBA M3Y4Ya€MbIX BEUIECTB,
pacno3HaBaTh OINBITHBIM NYTEM HOHBI METAJUIOB, NMPUCYTCTBYIOLIUE B
BOJIHBIX  pacTBopax. IIpenacTaBidaTe  pe3yabTarbl  XUMHYECKOIO
SKCIIEpUMEHTa B hopMe 3aITUCH YPABHEHHI COOTBETCTBYIOIINX PEaKIIUN
W JIeNlaTh BBIBOJBI HAa WX ocHOBe. ClieoBaTh MpaBUjIaM TOJb30BaHUS
XUMHUYECKON Tocyaoi U mabopatopHbsiM obopyaoBaHueM. [IpoBoauTs
BBIYHCIICHHS 110 YPAaBHEHUSIM XUMUUYECKHX peakiuid. CaMOCTOSITEIIbHO
IJIAHUPOBATh M OCYIIECTBIISATh CBOK NTO3HABATEIBHYIO I€ATEIbHOCTD.

Knaccudukanms
XUMHYECKHX
peakuui B
HEOPraHU4ECKON
XUMHH

OKuCIUTENBHO-
BOCCTaHOBUTEJIbHbBIC
peakuumn B
HEOPraHWYEeCKON W
OpraHu4eCcKou
XUMUHN

PackppiBaTh CMBICIT H3y4aeMBbIX OHATHN ¥ IPUMEHSATD 3TH MOHITHS IPU
ONHCAaHUM COCTAaBA U CTPOCHMS BEIIECTB, /Ul OOBSICHEHHS OTAEIbHBIX
¢dakToB u sBIeHUN. OOBIACHATH OOIINME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJIJIOB U UX COEIMHEHUH C YUETOM CTPOEHUS UX aTOMOB U
nostoxenus B [lepnoandeckoit cucreme xuMudeckux snemenTos Jl. M.
MenneneeBa. XapakTepuszoBaTb O0IIME XMMHYECKHE CBOMCTBa
HEMETAJJIOB, MX BaXXHEUIINX COEAMHEHUHN, MOATBEPK/1asi 3TO ONMHCAHNE
IpUMEpPaMU YpPAaBHEHUN COOTBETCTBYIOIIMX XMMHMUYECKHUX PEaKIIHM.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U MX COEIMHEHUH Ha >KUBbIE
OpraHU3MBbl, OIUCHIBaTh NPUMEHEHHWE B pa3IMYHBIX  OO0JIACTSX
MPAKTUYECKOH JIeATENbHOCTH YenoBeka. [loaTBepxkaaTh cyliecTBOBaHNe
TEHETUUYECKON CBSI3M  MEXAY HEOPraHMYECKUMH BEIECTBAMH C
MOMOUIbI0 YpPaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX pPEaKIIH.
PackppiBaTh CyIIHOCTh OKHCIIMTEIBHO- BOCCTAHOBHUTEJBHBIX pPEaKIIMN
MOCPEJICTBOM COCTAaBJIEHUS DJIEKTPOHHOIO OajaHca 3THUX peakUuil.
[IpencraBiasTh pe3ynbTaThl XUMHYECKOIO 3KCIIepUMeHTa B (opme
3aMycy ypaBHEHUI COOTBETCTBYIOIINX PEAKIIMI U JIeNaTh BHIBOJIBI HA UX
ocHoBe. CliiefjoBaTh IpaBHJIaM I0JIb30BAHMSI XMMUYECKOW MOCYAOH U




7a00paTopHbIM  00OpyJaOBaHHEM. [IpOBOAWTH  BBIYMCICHUS  TIO
YPaBHEHUSAM XUMHUYECKMX peakiuil. CaMOCTOSATENbHO IUIAHUPOBAaTh U
OCYIIECTBIISATh CBOKO MMO3HABATEIBHYIO ICSITEIbHOCTD.

XUMUS ¥ KU3Hb 5 PackpbiBaTh pOJIb XUMHUH B PEIICHHH SHEPTeTHUCCKHX, CHIPHEBBIX H
9KOJIOTHYCCKUX HpO6JIeM YCJIOBCUCCTBA, OIINChIBATH OCHOBHBIC
HAINpPaBJICHUS PA3BUTHUS XUMHUYCCKON HAYKH M TEXHOJOTHU. [[pUMEHATH
npaBuiia OE30MACHOTO OOpAIEHUs] C BEIIECTBAMH, MCIOIh3yEeMbIMU B
MOBCETHCBHOM JKM3HM, MpaBWja MOBEACHUS B IEIIX COepeKeHHsI
30POBbSI M OKpYXKAlOWICH MPUPOAHOW CpE/Ibl; MOHUMATh BpPE/
(omacHOCTb) BO3JEHCTBUS Ha JKUBbIE OpPraHU3MBbl OINPEACIECHHBIX
BelecTB cMbici mokaszarens [TJIK, moscHsATh Ha mpuMepax CIIOCOObI
YMCHBIICHUA n OpCaAOTBPAILLICHUA nux BpCAHOIO BO3I[€I>’ICTBI/ISI.
AHaTM3UPOBaTh U KPUTHUCCKH OICHUBATh MH()OPMAIIUIO, CBSI3AHHYIO C
XUMHUYCCKHUMHU ITPOLCCCAMU U UX BIIMAHUCM Ha COCTOSAHUC Opr)KaIOH.[efI
Cpeibl.

Paznen 5. Cioco0bl O11eHKH 10CTHKEHHS YYAIIUMHUCS IUIAHUPYEMBIX pe3yJbTaToB.
Kpurtepun oueHnBaHus y4eHM4YeCKHUX J1eiiCTBUI
Otmetka ''S" craBuTCS B ciiyvyae:
1. 3HaHus, MOHUMaHMS, TITyOUHBI YCBOCHHUS 00YUarOIMMCs BCEro 00beMa IPOrpaMMHOT0 MaTepHara.
2. YMeHMs BBLIENATH TJIaBHbIE IOJOKEHUS B MU3YUYEHHOM MaTepuale, Ha OCHOBAaHHMU (PaKTOB U IPHUMEPOB
0000111aTh, J1eJ1aTh BBIBO/IbI, TBOPUECKU IPUMEHSET MOJTYUYECHHbIE 3HaHUs B HE3HAKOMOM CUTYyalllH.
3. OrcyTcTBHE OMIMOOK U HEJOYETOB MPHU BOCIIPOU3BEACHUM M3YUEHHOI'O MaTepuaia, IPU YCTHBIX OTBETAX
yCTpaHEHHUE OTAEIbHBIX HETOUHOCTEH C TOMOIIBIO IOTIOJIHUTENIBHBIX BOIIPOCOB YUUTEIS, IPABUI 0(hopMIIeHUs
MMUCbMEHHBIX PaboT.
OrMmetka "4":
1. 3HaHMe Bcero M3y4eHHOI0 IPOrpaMMHOIO MaTepuaa.
2. YMeHMH BbIIENATH IJIaBHbIE MOJIOKEHHS] B U3yYEHHOM MaTepuasie, Ha OCHOBaHMM ()aKTOB M IPHUMEPOB
0000111aTh, AeaTh BBIBO/bI, YCTAaHABIUBATh BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHATH MOJyYEHHbIE 3HAHUS Ha
MIPaKTHKE.
3. HesnauutenbHble (HerpyOble) OIMIMOKHM W HEAOYETHI NMPH BOCIPOU3BEACHUM H3YYEHHOI'O MaTepuala,
cOOJII0ICHHE OCHOBHBIX MPaBUJ KyJIbTYPbl MUCbMEHHON U YCTHOM peun, NpaBuil 0pOPMIIEHUS] TUCbMEHHBIX
pa0or.
Otmetka ''3" (ypoBeHB IIPEICTABICHUM, COUETAIOIINXCS C DJIEMEHTAMU HAYYHBIX TIOHITHH):
1. 3HaHMe U yCBOEHHE MaTepualla Ha YPOBHE MMHHUMAJbHBIX TpeOOBaHMUN NMPOrpaMMbl, 3aTpyJHEHHE MPHU
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUN, HEOOXOAMMOCTh HE3HAUUTEIbHON MTOMOIIH MPEN01aBaTeNs.
2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS [TPU OTBETaX HA BUJOM3MEHEHHBIE BOIIPOCHI.
3. Hamuuume rpyOoil OmIMOKH, HECKOJIBKUX HErpyOBIX INpU BOCHPOM3BEICHHM M3YyYEHHOTO MaTepuaia,
HE3HAYUTEJIbHOE HECOONI0IEHUE OCHOBHBIX MpPaBHJ KyJIbTypbl NMHCBMEHHOM W YCTHOM peuM, INpaBHII
oopMIIeHUS MUCbMEHHBIX Pa0dOT.
Ormerka "2'":
1. 3HaHMe W ycBOEHHE MaTepuala Ha YpOBHE HMKE€ MHUHHMAJbHBIX TpeOOBaHHM MPOrpaMMbl, OTAENbHBIE
npeJcTaBiIeHus 00 U3yUYeHHOM MaTepuae.
2. OTrcyTcTBUE yMeHUl paboTaTh Ha YPOBHE BOCIIPOM3BEICHMS, 3aTPYJHEHHSI IIPU OTBETAX Ha CTaHJApTHbIE
BOIIPOCHI.
3. Hanuuue HeckoNbKUX IpyObIX OMMOOK, OOJNBIIOrO YKciIa HErpyObIX MPU BOCHPOU3BEIECHUH H3yUYEHHOTO
MaTepHasa, 3HaYuTeIbHOEe HECOOII0ICHHE OCHOBHBIX MPABUII KYJIbTYphl MTMCbMEHHON U YCTHOW peuH, MpaBuil
oopMIIeHUS MTUCHbMEHHBIX PabOT
Kpurtepuu onieHMBaHNS YCTHOIO OTBETA.
Ormerka "S" craBuTCA, €CIM YUYEHUK:
1) IToka3zeiBaeT riy0oKOe U MOJHOE 3HAHUE M TTOHUMAaHKE BCEro 00beMa MpOrpaMMHOT0 MaTepHala; oJHoe
ITIOHUMAaHHE CYIIIHOCTH PacCCMaTPUBAEMBIX ITOHATUMN, SIBIICHUHA U 3aKOHOMEPHOCTEH, TEOPUH, B3AMMOCBSI3EH;




2) YMeeT coCTaBUTh TMOJHBIN M MPABWIBHBIA OTBET HA OCHOBE M3yYCHHOI'O MaTepuasa; BbIICIATH IJIaBHbBIC
MIOJIOXKEHHUS, CAMOCTOSTENILHO TOATBEPKIATh OTBET KOHKPETHBIMH MpUMEpaMH, (haKTaMu; CaMOCTOSTEIHHO U
apryMEeHTHPOBAHO JIeNIaTh aHalu3, 0000meHus, BbiBoAbL. [locienoBarensHo, 4ETKO, CBSI3HO, 0OOCHOBAHHO U
0e30muO0YHO W3Narath yd4eOHBIM MaTepual; JaBaTh OTBET B JIOTHYECKON TIOCIEIOBATEIBHOCTH C
UCIIOJIb30BAaHUEM TMPUHATOW TEPMUHOJIOTUHU; JIelaTh COOCTBEHHBIE BBIBOABI; (POPMYIUPOBATH TOYHOE
OnpeJIeJICHUE U UCTOJIKOBAHME OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPHUI; IPU OTBETE HE MOBTOPSATH JOCIOBHO
TEeKCT y4yeOHMKA; M3JlaraTb MaTepuai JHUTEPaTypHBIM S3bIKOM; MPAaBWIBHO U OOCTOATEIHHO OTBEYATh Ha
JIOTIOJTHUTEIIbHBIE BOMPOCH! yuuTelsi. CaMOCTOSTENIbHO U PAIIMOHAIBHO HCIIOIH30BaTh HATISIHBIE TTOCOOMS,
CIPaBOYHbIE MaTepHalibl, Y4eOHUK, JOMOJHUTEIBHYIO JINTEPATYPY, NEPBOUCTOUHUKH; IPUMEHSATH CUCTEMY
YCIIOBHBIX OOO3HAYCHHWN TIPU BEICHUM 3alKCeid, COMPOBOXKIAIOIIMX OTBET; HCIOIb30BAHUE IS
JI0Ka3aTeNIbCTBA BBHIBOJIOB U3 HAOJIO/ICHUI U OIIBITOB;

3) CaMoCTOSITENIbHO, YBEPEHHO U 0€301IIMO0YHO MPUMEHSET MOJyYSHHbIC 3HAHHUS B PEUICHUU MpoOJeM Ha
TBOPUYECKOM YpPOBHE; JIOMyCKaeT He 0oJjiee OJHOTO HEA0YCTa, KOTOPBIM JIETKO HCIPABIISET 1O TPeOOBaAHHUIO
YUHUTENIS; IMeeT He0OX0IMMbIE HAaBBIKK PaOOTHI C MPUOOpPaMH, YePTEKAMH, CXeMaMH U TpaduKamH,
COITyTCTBYIOIIMMHU OTBETY; 3aMIUCH, COIPOBOXKIAIOIIIE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Otmetka ""4" cTaBuTCA, €CIU YUYCHUK:

1) [Toka3bIBaeT 3HAHUS BCETO U3yUYEHHOTO MPOTPAMMHOI0 MaTepuana. JlaeT MoiHbIi U MPaBUIIbHBIN OTBET Ha
OCHOBE WM3yYCHHBIX TCOPH, HE3HAYUTEIIbHBIC OMMOKM W HEIOYCTHI MPH BOCHPOU3BEICHUU H3yYECHHOTO
MaTepuaia, OnpeeIeHHs MOHATUH Jall HEeMOJIHbIe, HEOOIbIINEe HETOYHOCTH MPHU UCIOJIB30BAHUN HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX W 00OOIIECHUSX M3 HAOIIOICHUI U OMBITOB; MaTepHall U3JIaracT B ONPEICICHHON
JIOTUYECKOU IOCIIeIOBATEIbHOCTH, TIPU STOM JIOMYCKAaeT OJHY HerpyOyro omuOKy uiau He Ooiiee ABYX
HEJIOYETOB M MOXET HMX HCIPaBUTh CaMOCTOSATEIBHO TMPU TPeOOBAHMM WJIM TMPU HEOOJBIIONW MOMOIIU
MpernojaBaTesis; B OCHOBHOM YCBOMJI Y4eOHBII MaTepual; MOATBEP>KIAeT OTBET KOHKPETHBIMU MPUMEPaMH;
MPaBUIILHO OTBEYAET Ha JOMOJHUTEIHHBIC BOIIPOCH! YUUTETIS.

2) YMeeT caMOCTOSITENIbHO BBIJIENSTH [JIaBHBIE MOJOKEHHS B U3YYEeHHOM MaTepHualie; Ha OCHOBaHHUH (DaKTOB U
MIpUMEPOB 000011aTh, J€JIaTh BHIBO/BI, YCTAHABIMBATh BHYTPUIIPEAMETHbBIC CBSI3U. [IpUMEHSATH MOTyUYEeHHbBIE
3HAHUA Ha MPAKTUKE B BUIOM3MEHECHHOM CUTYalllu, COOJI0IaTh OCHOBHBIE MPABHIIA KYJIbTYpPbl YCTHON pedH U
COMPOBOXKIAIOIICH MTUChMEHHOM, UCTIOJIb30BaTh HAYYHBIC TEPMUHBI;

3) He o0Onamaer [OOCTaTOYHBIM HAaBBIKOM pabOThI CO CHOPABOYHOW JIUTEPATypoOH, YUeOHHKOM,
nepBOUCTOUYHUKAMU. JlomyckaeT HerpyObie HapyIIeH s PaBuil 0(QOPMIICHHS MUChbMEHHBIX PadoT.

Otmerka "3" cTaBUTCA, €CIU YUEHUK:

1. yCBOWJI OCHOBHOE COJIEp’KaHHME y4eOHOro Marepuaia, UMeeT MpoOeabl B yCBOCHUM MaTepualia, He
MPENSATCTBYIOINE JaTbHENIIIEMY YCBOSHUIO MPOIPAMMHOI0 MaTepuaia;

2. Marepual u3jlaraeT HECUCTEMAaTH3UPOBAHHO, ()parMEeHTAPHO, HE BCET/Ia TIOCIE0BATEIHHO;

3. MOKa3bIBaeT HEAOCTATOYHYIO0 C(POPMHUPOBAHHOCTH OT/EIHHBIX 3HAHUN M YMEHUU; BBHIBOJBI U O0OOIICHHUS
apryMEHTHUPYET cJ1a0o, AOMYCKAeT B HUX OLINOKH.

4. nonmycTui OMMUOKYA ¥ HETOYHOCTH B UCIOJIB30BAaHUU HAYYHON TEPMHHOJIOTHH, ONPEACTICHUS MOHITHHA aaj
HEJIOCTaTOYHO YETKHE;

5. He UCTIONB30BAN B KaUeCTBE JOKA3aTeNIbCTBA BHIBOJIBI 1 0000IIEHUS U3 HAOMI0AeHUH, ()aKTOB, OIBITOB WJIH
JOTYCTUJT OIIUOKH MPU UX U3JI0KECHUH,

6. OTBEYaET HEMOJIHO HAa BOMPOCHI yuuTeNs (YIyCKast U OCHOBHOE), WJIM BOCIIPOU3BOAUT COAEPKAHUE TEKCTA
y4eOHHKa, HO HEIOCTATOYHO TIOHUMAET OTACIbHBIC TTOJIOKEHHU S, UMEIOIINE BAXKHOE 3HAUYEHUE B 9TOM TEKCTE;
7) oOHapyXuMBaeT HEJOCTATOYHOE TOHHWMAaHUE OTEIbHBIX TOJOKEHUN MpH BOCIPOU3BEACHUHU TEKCTa
y4yeOHHKa (3amucei, MepPBOUCTOYHNKOB) MM OTBEYAET HEIOJHO Ha BOMPOCHI YUWTENs, JOMyCKash OJHY-/IBE
rpyObie OLIHOKH.

Ormerka ""2" cTaBuTCA, €CJIM YYEHUK:

1. He yCBOMII M HE PaCKpbLI OCHOBHOE COJIEpKaHNE MaTepuaa;

2. He eJIaeT BBIBOIOB U 0000IIEHN .

3. HE 3HAeT W HE MOHMMAET 3HAYMTENIbHYI0 WJIM OCHOBHYIO 4YacTh IMPOrPAMMHOrO MaTepuaja B Ipejaenax
MTOCTaBJIEHHBIX BOIIPOCOB;

4. unmu uMeeT ciabo cPOpPMUPOBAHHBIE M HEMONHBIE 3HAHWA U HE YMEET NMPUMEHSATh HUX K PEIICHHUIO
KOHKPETHBIX BOTIPOCOB U 3aj1a4 10 00pasIry;




5) unum mpu oTBETe (Ha OJWH BOMPOC) IOMyCKaeT 0oJiee ABYX IPyObIX OMTHOOK, KOTOPHIE HE MOXKET UCIIPABUTH
Jake MPU MOMOIIH YUUTEIIA.

Kpurtepuu onleHMBaHUS MUCbMEHHBIX PA00T (MPaKTHYECKHE M J1a00paTOpPHbIe Pad0ThI)

1. OneHKA YJKCNEPUMEHTAJbHBLIX YMEHHIH

OreHKa CTaBUTCS HA OCHOBAaHUH HAOJIOICHHS 32 YUAITUMUCS U TUCBMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «5»:

* paboTa BBINIOTHEHA TIOJIHOCTHIO U MTPABUJILHO, CJICTIaHbl MPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI;

* SKCTICPUMEHT OCYIIECTBJICH TI0 IJIaHy C y9€TOM TEXHUKU O€30TaCHOCTH U MPaBUII PAOOTHI C BEIIECTBAMU U
o0opyI0BaHUEM;

* IPOSIBJICHBI OPTraHU3alMOHHO-TPYAOBEIC YMEHUS (TIOAICPKUBAOTCS YUCTOTA PA0OUEro MeCTa U MOPSIO0K Ha
CTOJIE, 9KOHOMHO HCIIOJIb3YIOTCSI PEaKTHBBI).

OtrMmeTKa «4»:

* paboTa BBITIOJIHEHA TIPABUIIHHO, ClIeJIaHbl IPABUIIBHBIC HAOIIOICHHS U BBIBOBI, HO IPU 3TOM DKCIIEPUMEHT
MPOBEJICH HE TIOJHOCTHIO WM JOMYIICHBI HECYNIECTBEHHBbIC OIMMOKM B paboTe ¢ BemecTBaMU U
o0opyI0BaHEM

OtMeTKa «3»:

* paboTa BBHINOJHEHA MPABHJILHO HE MEHEE YeM HArOJOBHHY WJIHU JIOMYIIEHA CYIIECTBEHHAs OIIMOKa B X0J1e
IKCIIEPUMEHTA, B OOBSICHEHUH, B OOPMIICHHU Pa0OTHI, B COOJIFOICHUY TPABUJI TEXHUKU 0€30MaCHOCTH IPHU
paboTe ¢ BelecTBaMu U 000pYyI0BaHHEM, KOTOpasi CIIPABISAETCS 1O TPEOOBAHUIO YUUTEIIS.

OrMmeTKa «2»:

* omylIeHbl ABe (1 OoJiee) CylIecCTBEHHBIE OMMUOKUA B XOJI€ IKCIEPUMEHTa, B OOBSICHEHUU, B OOPMIICHUU
paboThl, B COONIONEHUH TPAaBWII TEXHHKH OE30MACHOCTH MPH paboTe ¢ BEUIECTBAMU U 00OpPYJIOBaHHEM,
KOTOpBIE YUAITUIICS HE MOXKET UCIIPABUTD JJaXKe M0 TPEOOBAHUIO YUHUTETIS.

O1neHKa YMEHHH peliaTh YKCIIePUMEHTAJIbHbIE 3a1a4H

OtMeTKa «S»:

* [UIaH PEIICHHS COCTABIICH MTPaBUIILHO;

* IPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYIOBaHMUS;

* JJaHO ITOJIHOE OOBSICHEHUE U CACIAHBI BRIBOLI.

OtmeTka «4»:

* [UIaH PEIICHHS COCTaBIICH MTPaBUIILHO;

* IPaBUJILHO OCYIIECTBIIEH MOJ00P XUMHUYECKHX PEaKTHBOM U 000pYA0BaHUs, IPU ITOM JOMYIIEHO He Oosee
JIBYX HECYIIECTBEHHBIX OITUOOK B OOBSICHEHUH U BHIBOJIAX.

Otrmerka «3»:

* [UIaH PEIICHHS COCTaBIICH MPaBUIILHO;

*IIPaBUJILHO OCYIIECTBIICH MOJOOpP XMMHUYECKUX PEAKTUBOB U 000pYAOBaHHUS, HO JOMYIIEHA CYIIECTBEHHAs
omuOKa B OOBSICHEHUH U BEIBOJIAX.

OTrmeTKka «2»:

* TOMy1IeHb! JBe (1 OoJiee) OIMOKY B IUIAHE PEIICHHUs, B 10A00pe XMMHUECKUX PEaKTUBOB U 000PY0BaHMUS,
B OOBSCHECHUHU U BBIBOJAX.

O1eHKa YMEHHH peliaTh pacuyeTHbIE 3a1a49u

OtrMeTKa «5»: B JIOTUYECKOM PACCY)KIIEHUU U PEIICHWH HET OMMOOK, 3ajava pelieHa palruoHATIbHBIM
CII0co00OM.

OtrMeTKa «4»: B JIOTHUECKOM PACCYKICHUU M PEUICHUH HET CYIIeCTBEHHBIX OMIMOOK, HO 3ajada pelieHa
HEpaIrMoOHAIBHBIM CITOCOOOM WIIH JIOMYIICHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtrMeTKka «3»: B JIOTUYECKOM PACCY>KICHUHM HET CYIIECTBEHHBIX OMIMOOK, HO JIOMYIIEHa CYIIECTBEHHAs
omuOKa B MAaTEeMaTHIECKUX pacyueTax.

OTMeTKa «2)»: UMEIOTCS CYIIIECTBEHHBIE OIIMOKH B IOTUYECKOM PACCYKICHUU U B PEIICHHH.

O1neHKa NMCbMEHHBIX KOHTPOJIbHBIX padoT

KoHTpo/ibHbIE pA00THI M3 TOCOOMS OICHUBAIOTCS COIIACHO MPEIIOKCHHON aBTOPOM IIKAJIBI OLICHKU HJIH
OT1MeTKa «5»: OTBET MOJIHBIN U IPABUIIHHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIIHOKA.

OTtMeTKa «4»: OTBET HEMOJIHBIN WK JOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

O1MmeTKa «3»: paboTa BHITIOJHEHA HE MEHEE YeM HaITOJIOBHHY, JIOMYIIEHA OJTHA CYIIECTBEHHAS OIIMOKA U TIPHU
3TOM JIBE-TPU HECYIIECTBEHHBIE.




OtrMeTKa «2»: paboTa BBHINOJHEHA MEHbILIE YeM HAMOJOBHHY WM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OLINOOK.

O1merka «1» pabGota He BbIMoJHEHA. [Ipu OIEHKE BBITOJIHEHUS MHUCHMEHHOW KOHTPOJIBHOW pPabOThI
HEOO0XO/IMMO YYHUTHIBATh TpeOOBaHUS enuHOro opdorpaduyeckoro pexuma._OTMETKa 32 UTOTOBYIO KOHTD.
paboTy KOPPEKTUPYET MPEIIIECTBYIOIIUE MPU BHICTABICHUN OTMETKHU 32 YETBEPTh, MOIYTOUE, TO/I.

OueHKa TeECTOBBIX PA(OT.

Tectbl, cocrosiiye U3 MATH BOIPOCOB MOXHO MCIOJB30BATh MOCJE M3YUYEHHs KaXKIOro MaTepuana (ypoka).
Tect u3 10—15 BompocoB ucnonb3zyercs ais nepuogudeckoro koHtposs. Tect mu3 20—30 BompocoB
HE00XO0IMMO HCII0JIb30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu onieHMBaHMU UCTIONB3YETCS CIEIYIONIAs IIIKaJa: JJIsl TECTa U3 MSATH BOIIPOCOB

* HET OLIMOOK — OTMETKa «5»;

* O/IHA OIIHUOKA - OTMETKA «4»;

* IB€ OLIMOKU — OTMETKA «3»;

* TPU OIIMOKH — OTMETKA «2).

Jns Tecra u3 30 BOonpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBWIbHBIX OTBETOB — OTMETKA «3»;

* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OTMETKA «2».

Pa3zpnen 6. MaTepuajibHO- TEXHHYECKOE H Y4e0OHO — MeTOAMYECKOe o0ecneyeHue
Padoueii nporpammel.

Oobs13aTe/IbHbIE yUeOHbIe MATEPUAJIBI 1JI51 YYEHUKA:

YueOnuk «Xumus» 11 knacc (6a3oBsiii ypoBens) nmoa pea. O.B. I'abpuensn, M., «IIpocsemenuey, 2022
roj

P.A.boyapHukoBa «YuuMmca pemars 3a1a4du mo xumun» 8§ — 11 k1. Bonrorpan, U3a. «Yautensy

MeTtoauyeckue MaTepPUAJIbI 1JIs1 YUUTEJs

PaGouas mporpamma yuebHOro npeameTa « XuMus», cpeinero oomiero oopasosanus, 11 kmacc

Vuebnuk «Xumusi» 11 kmacc (6a30BeIit ypoBenb) nof pen. O.B.I'abpuensn, M., «IIpocsemenney, 2022

roj;

«BIIP Tunossle 3aganusy Xumus, M., «Ox3amen» 2024 r.

JonotHUTEILHAS JTUTEPATYPA AJS y4AIUXCS.

OHIuKIone s a1 neter. Xumua. M.: «ABanta+» 1996.

HNuTepHeT-pecypcsl.

http://school-collection.edu.ru/) . «Enunas komekius Ludposeix O6pa3oBaTenbHbIX Pecypcosy

http://www.fcior.edu.ru/



[Tpunoxenue 1

F'OCYJAPCTBEHHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXJAEHUE "KPACHOIIOJISIHCKAS LIKOJIA Nel
BEJIMKOHOBOCEJKOBCKOI'O MYHULIUITIAJBHOI'O OKPYT'A"
JOHELIKOH HAPOJIHOM PECITIYBJIUKH

PACCMOTPEHO COI'ZTACOBAHO YTBEPXJIAIO
Ha 3acenanuu [HIMO 3am, anpexropa no YBP Jupekrop 'BOY
[potokon ot «250f LY NeT < E.A.Bu36us «KPACHOITOJISIHCKA 51 LIKOJIA
Pyxopannzens LHIMO <‘_»4ﬂé/{’m¢»ldf//r. Nel BEJIMKOHOBOCEJIKOBCKOI'O
7)_»H.A.busbus M.O.» JOHELIKOXU HAPOJITHOU
P YBJIMKH
B.B.1lIBew

B rgern? LO2Yr.
T %N Y

\\

KAJIEHAAPHO-TEMATUYECKOE IIJIAHUPOBAHMUE
npeaMeTa XuMHs
ajas 11 -Bb kaacea

Paspaborano yuurenem:
Bopo61oBoit Mapunoii FOpbeBHOi

2024 - 2025 yyeOHbIii rog



11-BKJIACC XUMUSA KAJEHJAPHOE IINTAHUPOBAHUE

Ne Jara Bcero
ITo ITo Tema ypoka 4acoB
IVIaHYy | paKTy
Tema 1: Ctpoenne atomoB. [lepuogudeckuii 3akon u [lepuoauyeckas cucreMa XMMHYECKUX
jemeHToB JI. M. MennesieeBa (7 yacos)

1 Hucmpykmaosgie no bK/[. Ctpoenue atoma. ATOM — ClI0XkKHasi YaCTHIIA. 1

2 CocTosHHE AJIEKTPOHOB B aTOME. DJIEKTPOHHAs! KOH(PUTYypalus aTOMOB 1
XHUMHUYECKHX JICMEHTOB

3 BaneHTHble BO3MOKHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB 1

4 [Tepuonuueckuii 3aKOH U IEPUOJUUECKAS CUCTEMA XMMHUECKUX HJIEMEHTOB 1
JI.N.MenpeneeBa 1 CTpOEHHUE aTOMa

5 ITeproanyecKkuii 3aKOH U CTPOECHHE aToOMa. 1

6 H3MeHeHne CBOMCTB 3JIEMEHTOB U UX COCTUHEHHUH B 3aBUCUMOCTH OT 1
nonoxenus B [ICXD. [Monoxxenune Bogoposa B [lepuonuueckoit cucreme
JI.M1.MeHnemneena.

7 O060o0maromuii ypok no reme «CrpoeHue aroma 1

Tema 2: CtpoeHue BenecTBa (25 yacoB)

8 HonHas cBSI3b. 1

9 HoHnHas KpucTauMyeckas pemerka 1

10 KoBajneHTHas XuMHYeCKas CBA3b 1

11 ATOMHAas 1 MOJIEKYJISIpHAsE KPUCTAIIIMYECKUE PEIIETKH 1

12 ['ubpuu3anys opOUTAICH U T€OMETPHS MOJIEKYJT 1

13 Mertannnueckas cBa3b . MeTamnyeckasi KpUCTaJUIMYECKasi pelIeTKa 1

14 Bopopoanas cBsizb

15 Enunas npupoga XUMHYECKHUX CBsI3e 1

16 OpraanyecKue MmoJIMMepsbl 1

17 Heopranuueckue noammepbl 1

18 ["a3000pa3HOe COCTOSIHKE BEIIECTBA. 1

19 [TpupoHble ra3000pa3Hble CMECH: BO3AYyX U IPUPOJIHBIH ra3 1

20 [TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPOM, KUCIOPO, YIJIEKUCIIbIHI 1
ra3, M3y4eHHe UX CBOWCTB.

21 [TpencraBuTenu ra3000pa3HbIX BEIIECTB: aMMUAK, 3TUIIEH, U3YUEHHE X 1
CBOMCTB.

22 Hucmpykmaosic no b7K/]. Ilpakrtudeckas padora Nel «Ilomydenue u 1
pacro3HaBaHUE ra30B»

23 XKunxoe cocrosinue Bemiecta. Bona. XXunkue kpucramnsl. MaccoBast 10715 1
pacTBOPEHHOTO BEILLIECTBA.

24 JXKecTkocTh BOJIBI M CIIOCOOBI €€ YCTpaHeHHUS 1

25 TBepnoe coctostHue BerecTBa. AMopdHbIe BemecTBa. CocTaB BelecTsa U 1
CMECEH.

26 JlucnepcHble CUCTEMBI 1

27 3aKOH MOCTOSHCTBA COCTaBa BEIeCTBA. PacueTsl, CBSI3aHHBIE C TIOHSATHEM 1
«MaccoBasl J0JIs HJIIEMEHTA B BEIIECTBE»

28 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. PacueTsl, CBsI3aHHEIE C TTOHATHEM 1
«MaccoBasl J0JIs HJIIEMEHTA B BEIIECTBE»

29 O0001IeHNe ¥ cUcTeMATH3aMs 3HaHUM 0 TeMe «CTpOeHHE BEIIECTBaY 1

30 KonTtpoubsnasi pabora Nel mo teme «CTpoeHne BenecTaay 1

31 AHaJIU3 KOHTPOJILHOH padoThl Nel. 1

32 HToroBslii ypok 3a cemecTp 1

Tema 3. Xumnueckue peakunu (164)




33 Hucempykmase no bK/I. Knaccudukanuss XaMAYECKUX PEAKIIUN B 1
HEOPraHUYECKOU XUMUU
34 Knaccugukaiius XMMHUECKUX PEaKLUil B OpraHUYeCKOH XUMHH 1
35 CKOpPOCTh XMMHUYECKOMN peaKInu. 1
36 Hucmpykmaosice no b7K/]. Ilpaktudeckas padora Ne 2. «BnusHue 1
pa3anyYHbIX ()aKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHID)
37 O6paruMocTh XUMUYECKHX peakiuii. HeoOpaTumMble peakuuu 1
38 OOpaTrMble XUMHUYECKHUE PEaKIMi. XMMUYECKOE paBHOBECHE 1
39 Posb BOJBI B XUMHYECKUX PEAKIIUIX 1
40 DJICKTPOIIUTHI U HEATICKTPOJIUTHI 1
41 DJIEKTPOTUTHYECKAs AUCCOIMAIIHS 1
42 ['uaposin3 HEOPraHMYECKUX COCIMHEHU N 1
43 ['uaposn3 opraHuYecKuX COSTUHECHUN 1
44 OKHCITUTENIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUN B HEOPTaHUICCKOM XUMHH 1
45 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI B OPraHUYeCKOW XUMHHU 1
46 DIEKTPOIIN3 PACIIaBOB 1
47 DJIEKTPOJIN3 PACTBOPOB 1
48 O0001mIeHNe M cCHCTEMATH3AINSA 3HAHMI 110 TeMe « XHMHYeCKHe 1
peakuum»
Tema 4. BenrecrBa u ux cBoiicta (15 yacos)
49 Knaccudukaius HSOpraHW4eCKUX COeTMHEHHUN 1
50 Knaccudukanmsi opraHnueckux cCoeAMHEHUN 1
o1 [Tonoxenne metaios B [ICXD JI.U. Menneneesa, cTpoeHusT UX aTOMOB. 1
Du3nyecKue CBOWCTBAa METAIIJIOB
52 Hucmpykmaosic no b2K/]. Xummndeckue CBONCTBa METAJIOB Kak 1
BoccTaHoBuTeneil. [lpakruueckas padora Ne 3. "Pemenue skcriepuMeHT.
3az1a4 no teme «Meramib»"
53 Koppo3us meTayios 1
54 [Tonoxenue Hemeramios B [ICXD J[.U. MenneneeBa, cTpoeHus: ux 1
aToMoB. ®HU3UYECKIe CBOHCTBA HEMETAIIOB
55 XUMHUYECKHE CBOMCTBA HEMETAIIOB KaK OKHCIUTENeH U BOCCTAHOBUTENEH 1
56 KucnoTsl Heopranudeckue 1
57 KucnoThI Opranndeckue 1
58 OcHOBaHMsI HEOPTaHUIECKHE 1
59 OcHOBaHHSI OPTaHUIECKHE 1
60 Counun. Knaccuduxanus cosnei 1
61 XUMHYECKUE CBOMCTBA COJIeH 1
62 ['eHeTnyeckas CBSI3b MEXKAY KJIaCCaMH HEOPTaHHMYECKUX M OPraHUYeCKUX 1
COeTMHEHNN
63 KonTpoJsbHasi pabora 2 no teme «BemecrBa 1 ux cBoicTBa»
Tema 5 Xumus B xku3Hu o01ecTna (54)
64 XnMHs ¥ TOBCeTHEBHAS KU3HD YEJIOBEKa 1
65 X¥MHUS U IPOU3BOACTBO. 1
66 XWMHUS ¥ IKOJIOTHSL. 1
67 O0o0maiIee NOBTOPEHHE. 1
68 HToroBblii ypok 3a roj 1
OBHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 68




