AHHOTAIIUS.

Pabouas nmporpamMma cocTaBiieHa Ha OCHOBE:

e OcHOBHOH 00pa3oBaTeIBLHOM MporpaMMbl cpeaHero oobimiero oopaszosanus MBOY COII Ne3 MO
«bappIickuit paiton».

o denepanbHOIT 00pa30BATEIBHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUSI.

B cootBercTBHM ¢ OOIMMU LEISMHU U TMPHUHIUIIAMEU CPEIHEro 0o0Iero oopa3oBaHus COJEpKaHUE
npeameta «Xumus» (10—11 kmaccel, 6a30BbIH ypOBEHb H3yUEHHUS) OPUCHTHUPOBAHO MTPEUMYIIIECTBEHHO HA
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOLINXCSl, HEOOXOIAUMYIO MM JUIsI BRIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS] B KU3Hb COI[MyMa, MPOJOJKEHHsS OOpa30BaHMsI B Pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

Ha u3yuenue xypca xumuu B 11 kitacce BbiieneHo 68 4acoB B roj, 2 yaca B HEJIEINIO.
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HOACHUTEJBHAS 3AIIUCKA
K padoueii nporpamme no xumum, 11 kiaace

Pabouvast mporpamma coctaBiieHa Ha OCHOBE:

e OcHOBHOU 00pazoBaTeNbHON MporpaMMbl cpeanero odmiero oopazosanuss MbOY COILL Ne3 MO
«bapsILICKKl palion».

o ®DenepanbHON 00pa30BaTENLHON POTPAMMBI CPEHETO 001Iero 00pa3oBaHusl.

B cooTBeTcTBHM ¢ OOIMMMH ENSIMHU U MPUHIUAIIAMHA CPEIHET0 OOIIEro 00pa3oBaHUs COIEPIKAHHE
npenmera «Xumust» (10—11 kiaccel, 6a30BbIi yPOBEHB U3yUEHUS) OPHCHTUPOBAHO IPEUMYILIECTBEHHO HA
OOIIEKYIBTYPHYIO TIOJIFOTOBKY OOYYaronIuXxcsi, HEOOXOAMMYIO UM IS BEIPAOOTKH MHPOBO33PEHUECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKJIIOYECHHS B KM3Hb COLMYMA, MPOJOHKCHHUS OOpa30BaHUS B Pa3IUUHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUCH.

Ha u3ydenue kypca xumuu B 11 kitacce BoiiesieHo 68 4acoB B roji, 2 4yaca B HEJICIIO.

1. Ilnanupyemble pe3yabTaThl OCBOEHHUS] YH1eOHOI0 NIpeaMeTa, Kypca.

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHUS OOYYAIOUIUMUCS IMPOrpaMM
cpemHero oOmero o0pa3oBaHUs (JTUYHOCTHBIM, METANpPeIMETHBIM H TpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM IJIsi pa3pabOTKHU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS IMPOTPAMM CPEIHEro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJXO0/I0OM B CTPYKTYpPE JIMYHOCTHBIX PE3YJbTAaTOB
OCBOCHHS TIpeIMeTa «XHUMHs» Ha YPOBHE CpeaHEro oOmero oOpa3oBaHMs BBIIEICHBI CIETYIOIINE
COCTABJISIFOLIME:

OCO3HaHUE OOYyYaAIOIIUMHCS POCCHICKON TpPaXTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIETICHUIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUI JTMYHOCTH HA OCHOBE KJIIOYEBBIX IICHHOCTEH U
HUCTOPUYECKHUX TPAIUIUi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CITOCOOHOCTh 0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH AESITETHHOCTU LIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, MTPUCYIIMMHU 1IETOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYMe TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpPhl U CIHOCOOHOCTH CTaBUTh €U U CTPOHTH
YKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B E€AMHCTBE y4eOHOU H
BOCITUTATEILHON JIEATETFHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKUMHU, COLMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCHUUCKOTO TPakJAaHCKOTO OOIecTBa, MPUHSATHIMU B
oOlecTBe HOpPMaMH W TMPaBWIAMU T[OBEJICHHUS, CIIOCOOCTBYIOIIMMHU TMIPOIIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIICHUS IMYHOCTH O0YYarOIIHXCS.

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS TpeaMeTra «XUMHUsS» OTpaxaroT CHOPMHUPOBAHHOCTH OIIBITA
MO3HABATENBHON U MPAKTUYECKON AESITENbHOCTH OOYYAIOIMIMXCS 0 pealu3aluy MPUHATHIX B 00IIecTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHUsI OOYJAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, YBAXKCHHS K 3aKOHY U
MPaBONOPAJIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMaX U MpaBWIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATEIHHOCTH MPU CO3AaHUU YUEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMAaTh M MPUHUMATh MOTHUBBI, HaMEPEHHsI, JIOTUKY U apTyMEHThI JIPYTHX MpH
aHAJIN3€e Pa3TUYHBIX BUJOB YUECOHOU IEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUIECKOMY U HAYYHOMY HACJICIUIO OT€UYECTBEHHOU XUMUU;

YBOXKEHUS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHUS XUMHUH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJbTAaT JJIUTEIbHBIX HAOIIOEHUN, KPOMOTIUBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MIPAKTUKOB;

MHTEpeca U TMO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M IOCIEYIONIEM aHalin3e HHpopManuu o
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHbIE C XHUMHUYECKUMH SIBICHUSMU, U MPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBApUIICH C MO3UIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MMOHMMAHUS [IEHHOCTEH 3[J0pPOBOTO U OE30MacHOro o0pasa >KU3HH, HEOOXOUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOFOICHHSI TIPaBWJI OE30MACHOTO OOpAIEHHUS ¢ BEHIECTBAMH B OBITY, MMOBCEAHCBHOW KM3HU H B
TPYJIOBOM JESITENbHOCTH;

MMOHMMAHHUS LEHHOCTU TMPAaBWJI WHIAMBUIYATBHOIO M KOJUJIEKTUBHOIO O€30MacHOTO IOBEJCHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCIIEACTBUI M HETPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS aTKOTOJIS, HAPKOTUKOB,
KypeHus);

5) TPy10BOr0 BOCIHUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTU B Yy4eOHO-HCCIIEOBATENBCKON AEATEIbHOCTH, OOLIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX IESITCIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLIMAIbHOM HANpaBIEHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO Mpodeccuil pa3inuyHOTO poAa, B TOM 4YHCIE HAa OCHOBE
MIPUMECHECHHUS ITPSIMETHBIX 3HAHUH 110 XHMHH;

YB)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYAO0BOM NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIBHOHW TpPaeKTOpHH O0Opa3oBaHus, Oymymie
npodeccun M peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IIJITAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rH4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€JIECO00PA3HOTO OTHOMICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha
3emure;

MMOHUMAHHUS TII00ATBHOTO XapaKTepa IKOJIOTHIECKHUX MPOOJIeM, BIUSHUS SKOHOMHYECKHX MPOIIECCOB
Ha COCTOSIHHE MPUPOIHOMN U COIIMATLHOMN CPEJIbI;

OCO3HaHUsI HEOOXOJUMOCTH MCIOJIb30BAaHUSI JIOCTHKEHUW XHUMHH JUIsl PEIIeHUsT BOMPOCOB
paIMOHAIBFHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBHW, NMPHHOCAIIMX BpPEI OKPYXKAKIIEW NPUPOJHOW cpeae, yMEHUs
MPOTHO3UPOBATh HEONArOMPHATHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEeANPUHUMAEMbIX JCUCTBUNA H
MIPEIOTBPAIATH HX;

HAJIMYUs Pa3BUTOTO SKOJIOTHYECKOTO MBIIIIEHUS, YKOJIOTHUECKON KYNbTYphI, OMbITa AESITENIbHOCTH
OKOJIOTUYECKOW  HANpPaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBATbCI HMH B  IIO3HABATEJIHHOM,
KOMMYHHKAaTUBHOM U COIMAbHOM TMpaKTUKe, CIHOCOOHOCTH W YMEHHUS AaKTHBHO MPOTHUBOCTOSTH
UJIE0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHO! MPAKTUKH,

MMOHVUMAaHUS CHCIM(PUKA XUMUU KaK HAyKH, OCO3HAHHS €€ poii B ()OPMHUPOBAHHUU PAIMOHAIHLHOTO
HAyYHOTO MBIIIIEHUS, CO3JJaHUMU IEIOCTHOTO TPEACTABICHUS 00 OKpPYKAIOIIeM MHUPE KaK O €IHHCTBE
MPUPOJIBI U YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIIEHWU TPOOJIEM COXpaHEHUS
MIPUPOTHOTO PABHOBECHST;

yOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHU JUISI COBPEMEHHOW IMBHJIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpaBIEHHOCTH M BaKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUAIbHON KYIbTYPHI,
pereHnu TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBONW M DKOJIOTHYECKOW 0e30MacHOCTH, B PA3BUTUU MEIUIIUHBI, 00ECIICYCHUH YCIOBHM YCIEITHOTO
TPy/Zla ¥ SKOJOTUYECKA KOM(POPTHOM KM3HU KaXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHMMAHUS CYITHOCTH METOJOB MO3HAHUS, UCTOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUS JJIs aHAW3a U OOBSICHEHUS
SBIIGHUW OKPY)KAIOIIEr0 MUPAa W MPOUCXOASAIMUX B HEM HM3MEHEHUU, YMEHHUs JelaTh OOOCHOBAaHHBIC
3aKJIIOYEHHs Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOLIUXCS JAaHHBIX C LIETbI0 MOJYYEHHUS JOCTOBEPHBIX
BEIBOJIOB;



CHOCOGHOCTI/I CaMOCTOATCIIBHO HCIIOJIb30BATH XUMHWYCCKUC 3HAHUA I PCIICHUA Hp06HeM B
peabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO ¥ UCCIIeI0BATEIbCKON eI TENLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUHU C >KU3HEHHBIMU HOTpC6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOSHHUS ydeOHOro mpenMera «XWMHs» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIC N1 (OPMUPOBAHHS ~ MHUPOBO33PEHUS  OOYYAIOIMUXCS — MEXIHCIUILTUHAPHBIC
(MeXTpeIMeTHbIE) OOIICHAYyYHBbIC TMOHSATHS, OTPAKAIOIIME IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M
crenu(uKy METOI0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOLIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHUBEpCaJbHbIC Yy4YeOHBbIC JeHCTBHsS (TMO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYISTUBHEIC),
obecnieunBaromue ¢GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHONW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH 00YYAIONIUXCS MCIIOJIB30BATh OCBOCHHBIE MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYCCKHUEC
3HAHUA U YHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B O3HABATEILHOMN U COIIMAILHOM MPaKTUKE.

MertanpeaMeTHple  pe3yibTaThl  OTPaKaIOT OBJIAJICHUC  YHUBEPCATBHBIMH  Y4COHBIMHU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

ORyaieHNe YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBAaTh;

OTIPENIEATh e JEATCIbHOCTH, 3a/JaBas NapaMmMeTpbl M KPUTCPUH UX JIOCTHKEHUSA, COOTHOCHTH
PE3YNIbTAThI NEATSIILHOCTH C TTIOCTABIICHHBIMU IEJISIMH;

WCIIOIh30BaTh IIPH OCBOCHUMW 3HAHWUM MPHUEMBI JOTHYECKOTO MBIIIJICHUS — BBIJACISTh XapaKTePHBIC
MIPU3HAKU TIOHATUH W yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TOHSATHUS IS
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIIACCU(DUKAIIUN BEIISCTB U XUMHUYCCKHUX PEaKITHii;

yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHYECKHUE PACCYXKICHUS (WMHIYKTUBHBIC, IEAYKTUBHBIC, II0 AQHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS] B PACCMAaTPUBAEMBIX SBICHUSAX, (OPMYIHpPOBATh BBIBOJBI H
3aKJIFOYECHUS;

MPUMEHSTh B TpoIlecce MO3HAHUS, HCIOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
PeoOpa3OBEIBATh MOJCIBHBIC MPEICTABICHUS — XUMHUYECKHA 3HAK (CHMBOJI) DJIEMEHTA, XUMHYECKas
dbopMyna, ypaBHEHHE XMMHUECKON PeakIui — MPU PEIICHUU Y4eOHBIX TTO3HABATENBHBIX U MPAKTUIECKUX
3a/1a4, MPUMEHSITh Ha3BaHHBIC MOJICIIBHBIC TPEACTABICHUS /IS BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUi;

(dbopMyJIpOBaTh e W 3aJaYd WCCIICIOBAHUS, WCIOJIH30BaTh MOCTABIICHHBIE M CAMOCTOSITEIIHLHO
chOpMyITUPOBAHHBIE BOMPOCH B KayeCTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POpMHUpPOBAHUS
THIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYKJICHU;

BIIa/IETh HABBIKAMH CAMOCTOSITEIILHOTO TJIAHUPOBAHMS U MPOBEICHUS YICHHUECKUX IKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHUs HAOIIOJaTh 33 XOJOM IPOIecca, CAMOCTOSTEIHHO MPOTHO3HPOBATH €ro
pe3ynbrat, (opMyIUpoBaTh OOOOIIEHHWS W BBIBOJLI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3YJIbTATOB
WCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoAeTaHHON padoTe;

MPUOOpPETaTh OMBIT YUYEHWYECKOW HCCIEIOBATENbCKOW M TPOSKTHOW NESTENHOCTH, IMPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIBHOMY TIOMCKY METOJIOB PEIICHHS TMPAKTHYSCKUX 3ajad,
MIPUMEHEHUIO Pa3JIMYHbBIX METO/IOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATLCS B PA3IUYHBIX MCTOYHHMKAX WHGOpMaIlMU (HAYYHO-TIOMYNSpHAsl JHUTEpaTrypa
XUMHUYECKOTO COZCpKaHUsI, CIIPaBOYHBIC TIOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBaTh MH(OPMAIIHIO
pa3IMYHBIX BUAOB W (HOpPM TPEACTABICHUS, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh W
HETIPOTHUBOPEUNBOCTb;



(GbopMyIHpOBaTH 3aIPOCHl U HMPUMEHSTH PA3IUYHbIE METOABI MPH MOUCKEe U 0TOOpe MHpOpMAIHH,
HE00XOAUMOM /7151 BBIIIOJHEHHS y4eOHBIX 3a/1a4 ONpeAEIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIIOIB30BAaHU NHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTHUMAIbHYIO (OpMY IpencTaBieHuss HHPOopMauu (cxembl, rpaduku,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U IpyTHe);

WCIOJIb30BaTh HAYYHBIM S3BIK B KauyecTBE CPEACTBa IMpH paboTe ¢ XUMUYECKOH HHpOpMaIumei:
IPUMEHATh MEXIIpeIMEeTHble ((pu3nueckue U MaTeMaTU4eCKHe) 3HAaKM M CHUMBOJbI, (OpMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BATh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HAIJIATHOCTH.

OgJaieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYILECTBY OOCYXJIaeMOM TeMbl B XOJ€ Juajora W/WIM AUCKYCCHH,
BBICKa3bIBaTh U7EH, (POPMYITUpPOBATH CBOU MPEIUIOKEHUS OTHOCHTEIBHO BBHIMOJHEHUS MPEIIOKECHHON
3ajJjauy;

BBICTYNIaTh C TpE3eHTalMed pPe3yJlbTaTOB  IO3HABATENBHON  JEATENBbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBINOJIHEHUM XHMHYECKOTO SKCIEPUMEHTA,
IIPAaKTHYECKON PabOTHI O UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PEATU3ALUN YIeOHOTO MPOEKTa
1 (OpMyYIMPOBATH BBIBOJBI 10 pe3ybTaTaM NPOBEAEHHBIX UCCIEIOBAHUN MYTEM COTJIaCOBAHUS MO3ULIUI
B X071€ 00CYyX/IeHUsI 1 0OMeHa MHEHHSIMH.

OsiiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbBIMU J1eHCTBUAMM:

CaMOCTOSATENILHO IAHUPOBATh M OCYIIECTBIIATH CBOIO MIO3HABATENILHYIO IEATEIBHOCTD, OTpeiesiss eé
LeJIM U 3371a4, KOHTPOJIMPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh NpeAaraeMblii arOpuTM
JEWCTBUI TPH BBHITIOJHEHUU YYEOHBIX W MCCIIEIOBATEIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3P GeKTHBHBIN
CIOCO0 MX pPeIIeHUs C y4ETOM MOIy4YE€HHUSI HOBBIX 3HAHUH O BEIECTBaX U XMMHUYECKUX PEaKLUsiX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaxaroT:

c(hOPMUPOBAHHOCTH MPEACTABICHUIN: 0 XUMHUICCKOW COCTABIISAIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MUpA, POJIM XUMUU B TIO3HAHUM SIBIICHUH NPUPOJIBL, B (GOPMUPOBAHUM MBILIUIEHUS U KYJIbTYpPbI IUYHOCTH,
e€ (QYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAUMOM JUIsl pELICHHs] MPAKTUUECKHUX 3a/1a4 U SKOJIOTMYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U PUPOJIHON CPEAE;

BJIAJICHUE CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIMIME IOHATHUSA
(XMMHUYECKUIl DIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULIATEILHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAsA, MeTaJNIN4ecKas, BOJIOPOJHAs), KPUCTANINYECKash PEHIETKa, THIIBI XUMHUECKUX
peakuuii, pacTBOp, JJIEKTPOIMUTHI, HEIIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JUCCOLHALNS, OKUCIUTEINb,
BOCCTAHOBUTEIIb, CKOPOCTh XMMHUYECKON peakIMi, XUMHUUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TECOPHS
3JEKTPOJIUTAYECKON qucconnanuu, nepuoandeckuii 3akon 1. . MenneneeBa, 3aKOH COXpaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHEHUs M NPEBPALLEHUS DHEPIrUU NPU XUMHUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHHM, MHPOBO33PECHUECKHME 3HAHUA, JIEKAIIME B OCHOBE IOHMMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHX SBJICHUH, (PaKTOJIOrMYECKHE CBEICHHUS O CBOMCTBAX, COCTaBe,
MOJIyYUeHUH M 0€30MacHOM HCIOJNb30BAHMM BaXKHEMIIMX HEOPraHMUYECKHWX BEIIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

cOpPMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEpHblE MNpPHU3HAKU TOHSATUH, yCTaHaBIMBAaTh UX
B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE IIOHATHS IIPU ONMCAHUY HEOPraHUYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XWMHUYECKYI0 CHUMBOJMKY JUIS COCTaBJieHUs (opmyl
BEUIECTB W YPaBHEHMH XHMHUYECKUX peakiuil, cucremarndeckyro HomeHkinarypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUS OTAEIBHBIX HEOPTaHMYECKUX BELIECTB (YrapHbIi ra3, yIJIeKUCIHbIN ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTb, IUThEBas COJIA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCT YMEHHMH OIpPENENATh BAJCHTHOCTb M CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKON CBsA3M (KOBaJCHTHAas, HWOHHaf,
MeTaJUInYecKas, BOJOPO/IHAS) B COSAMHEHHSX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIlecTBa
(aTomMHasi, MOJEKyJIspHas, HOHHAs, MeETaJUIMYecKas), XapakTep Cpelabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCIUHECHMUI;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHANICIKHOCTh HEOPTaHMYECKHX BEIISCTB IO X
COCTaBY K OIpeAeNEHHOMY KJIAcCy/TpyIme COelUHEHUHN (IIPOCThIe BEIIECTBA — METAUIbl U HEMETallbl,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacCKpbIBaTh CMBICH mepuoaudeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

chOpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh OJJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHUYECKUX
sanemeHTOoB 1-4 mnepuonoB Ilepumomnueckoil cucrembl xumuueckux siemeHToB J[. M. Menneneesa,
UCIIONIb3YS TOHATHSL «S-, P-, O-3JCKTPOHHBIC OPOMTANIN», «IHEPTETHYCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMHUYECKHUX OJJIEMEHTOB U WX COCIMHEHUM IO TepuojaM u
rpynnam I[lepuoaunueckoil cuctembl XxuMuueckux seMenToB J[. . Menaeneena;

cOPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XHMHUYECKHE CBOWMCTBA
HEOPraHUYECKNX BEIIECTB PA3JIMYHBIX KJIACCOB, MOIATBEPXKAATh CYLIECTBOBAHHE T€HETUYECKOM CBSI3U
MEXJy HEOPraHWYeCKMMH BEIIeCTBAMH C IIOMOIIbI0 YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUUYECKUE PEAKIIUU MO PA3IUYHBIM MPU3HAKAM
(uncity W cocTaBy pearupyrolluX BeELIECTB, TerioBoMy 3(G(EKTy peakluu, U3MEHEHHUIO CTereHel
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIIUU, YUaCTUIO KaTajau3aropa);

cOpPMUPOBAHHOCTh YMEHUW COCTABJIATH YpPaBHEHUS pEaKUUW pa3jINYHbIX THUIIOB, MOJHBIE H
COKpalnI¢HHbIC YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHTHIBAsl YCJIOBHS, IPH KOTOPBIX ITH pPEaKIUU
UIYyT 10 KOHIIA;

cOPMUPOBAHHOCTh YMCHHI TIPOBOJUTH PEAKIWU, ITOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAaTh ONBITHBIM IIYTEM HWOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHIl PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHii
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OaslaHCa dTHX PeaKIHii;

cOPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOM pPEaKIUu OT
pa3nMYHBIX (AKTOPOB; XapakKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiicTBus (mpunnun Jle [larense);

cOPMUPOBAHHOCTh YMCHHI XapaKTEpHU30BaTh XHMHUYCCKHUE IIPOIECCHI, JICKAIIHNE B OCHOBE
MIPOMBIIIIJIEHHOTO TOTYYeHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke C(HOPMUPOBAHHOCTH MPEICTaBICHUMA
00 00IMX HAYYHBIX MPUHIIAINAX U IKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO TIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHS C UCIIOJIB30BAHUEM MOHSATHS «MaccoBasi OIS
BEIIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKUX PEAKIIMIX, MACCHl BEIIECTBA WU
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO U3 YYACTBYIOIIMX B
peaKuuu BELIECTB, TEMJIOBOro 3(d@exra peakiuy Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl BEIECTB,
MIPEBPAIICHHS U COXPAHEHUS YSHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIONAaTh TIpaBWJIa TOJIb30BAHUS XWMHUYECKOW TIOCYAOW |
1abopaTopHBIM O0OpYIOBaHMEM, a TaKKe MpaBuia OOpalIeHUs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHUHN TUIAHUPOBATH U BBIMIOJIHATH XUMHUECKUN SKCIIEPUMEHT (pa3iokKeHHe
NEepPOKCHUJIa BOJOPOAA B MPUCYTCTBUU KaTalau3aTopa, OIpPEIEIECHHE Cpellbl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBLHOTO WHAMKATOPA, BIUSHHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOU
peaKIuy, peakIii HOHHOTO0 0OMEeHa, KaueCTBEHHBIC PEaKIuK Ha CynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHHUs, pElICHHEe DKCIEPUMEHTANbHBIX 33a1a4 1o TemMaMm «Metamie» u «Hemetannsi») B
COOTBETCTBUH C TPaBUJIAMU TEXHHUKH O€30MMaCHOCTH TPH OOpAIEHHWH C BEIIECTBAMHU M JaOOpPaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX PeaKuii U GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATU3UPOBATH XUMUYECKYI0 WH(HOPMAIIHIO, TTOTYyIaeMYyIO
13 pa3HBIX UCTOYHUKOB (CPEJCTBA MACCOBOM KOMMYHUKAINH, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBWiIa AKOJOTHMUYECKU IEIeCO00pa3HOro IMOBEACHUS B
OBITY W TPYIOBOM JEATEIHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXAIOMIEH MPUPOTHON
Cpelibl, 0OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl ONPENETEHHBIX BEIIECTB, TOHUMAs
cmbeicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crmocoObl YMEHBIIEHWS W TPEIOTBpAIICHUS HX
BpPEHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui 00y4YaroIIMXCsl C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHUE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHUS BEIIECTB M XUMHUECKHUX SIBJICHUII;



IJ1s1 CIICIIBIX U CJIa60BI/II[5HJ_[I/IX o6yqa}0mnxc;1: YMCHHC UCIIOJIE30BATh peﬂbe(i)HO-TO‘Ie‘IHYIO CUCTCMY
o6o3nauennii JI. bpaitnst nst 3anmucu XxuMudeckux (Gopmyi.

2. Conep:kaHue y4eOHOI0 mpeaMeTa

Tema 1. [lepuoanyeckuii 3aKoH u cTpoeHue atoma (6 4acoB).

OtkpoiTne [I.U. MenaeneeBbim Ilepuoanyeckoro 3akona. Baxneiiye noHATHS XUMHUHU: aTOM,
OTHOCUTENIbHAs aTOMHAasi W MoJiekyisipHas maccel. Otkpsitue J.M. MenpeneeBbiM MepHOIUYECKOTO
3akoHa. [lepnoanyeckuii 3akoH B hopmynuposke J1.11. Menneneena.

Mepuoguueckas cucrema I.U. MenaeineeBa. Ilepuoguueckas cucremMa XHUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa — rpaduueckoe otobOpaxkenue Ilepmomnueckoro 3akoHa. PazinuHbie BapuaHTHI
[lepuoanueckoii cuctembl. 3HaAUCHUE MTEPUOAUUYECKOrO 3aKOHA U MEPUOJUYECKON CUCTEMbl XUMHUYECKUX
anemeHToB J[.M. MenneneeBa i pa3BUTUSL HAYKU U IOHUMAHUSI XUMUYECKON KApTUHBI MUpA.

Ctpoenue atoma. AToM — ciioxHas yactuia. OTKPBITHE 3JI€MEHTApHBIX YacTHI] U CTPOEHUE aToMa.
Anpo aroma: MpOTOHBI U HEUTPOHBI. M30TOMNBI. DNEKTPOHBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHYECKUI
ypoBenb. OpoOutanu: S u p. d-opourtanu. PacnpeneneHue 3JIeKTPOHOB MO 3HEPTETHUSCKUM YPOBHSIM U
opbuTansiM. DIEKTPOHHbIE KOH(MUTYpaIlM aTOMOB XMMHUYECKUX 3JIEMEHTOB. BaneHTHbIE BO3MOXKHOCTH
aTOMOB XMUMHYECKHUX 3JIEMEHTOB.

Ilepuoanyecknii 3ak0H M cTpoeHue aromMa. COBpPEMEHHOE NOHATHUE XMMHYECKOTO 3JIEMEHTA.
CoBpeMeHHast GopMyITHPOBKA MEPUOANUECKOT0 3aKoHa. [[prynHa nepruoInYHOCTH B UBMEHEHUH CBOMCTB
XUMHUYECKUX d2JeMeHTOB. (COOEHHOCTH 3allONHEHUS HHEPreTHUYEeCKUX YPOBHEW B AJIEKTPOHHBIX
000J10YKaX aTOMOB MEPEXOTHBIX IJIEMEHTOB. DJIIEKTPOHHBIC CEMEHCTBA AIIEMEHTOB: S- M P-3JeMeHThI; d- U
f-a7eMeHTBI.

Tema 2. CtpoeHue BemecTBa (22 yaca).

KoBanenTnasi xumu4yeckasi cBsi3b. [loHaTtue o xoBanmeHTHOH cBsi3u. OOmas >JeKTpOHHAs mapa.
KpaTHocTh KOBalleHTHON CBSA3U. DJIEKTPOOTPUIIATENLHOCTD. [lepekpriBaHNe 3JIEKTPOHHBIX OpOuTalei. o-
u m-cBs3u. KoBaneHTHash moJisipHas M KOBAJICHTHAs HEMOJSIpHAs XUMHYECKue CBsizn. OOMEHHBIN H
JOHOPHO-aKIENTOPHBIA MEXaHM3Mbl OOpa30BaHUsl KOBAJCHTHOW CBs3HM. BeliecTBa MOJIEKYISPHOTO H
HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

HNonnas xumnueckas cBsi3b. Katnonsl u annonsl. oHHas cBs3b U ee cBolcTBa. MIoHHAas CBA3b Kak
KpaliHuil ciiydail KOBaJ€HTHOW moJisipHOW cBaA3u. DopmynbHas enuHuna BemecTBa. OTHOCUTENBHOCTD
JIEJICHUS] XUMUYECKUX CBSI3€M HA THUIIBI.

Merasinueckas xumudeckasi cBsizb. OOmme (u3nyeckue CBOICTBA METAJIOB. 3aBUCHMOCTH
AIEKTPONPOBOAHOCTA METAJUIOB OT Temneparypsl. CruiaBbl. YepHbIE U LIBETHBIE CILJIABHI.

Bopopoanasi xumuyeckasi cBsizb. BomopogHasi CBsA3b Kak OCOOBIN Clydail MEXMOJICKYJISIPHOTO
B3aMMOJICHCTBUS. MexaHu3M ee oOpa3oBaHUs W BIUSHUE HAa CBOMCTBA BEIIECTB (Ha MpPHUMEPE BOJBI).
Hcnons3oBanne BoAbl B OBITY W Ha MPOU3BOJACTBE. BHyTpHMOJNEKyJsipHas BOJOPOJHAs CBSI3b U €€
Ouosoruueckast poib.

Tunbl kpucraiiMyeckux pemerok. Kpucrammmyeckas pemerka. HMoHHBIE, MeTalIuyecKue,
aTOMHBIE M MOJEKYISpHbIE KPUCTAIUIMYECKHE pelIeTKU. AJUIoTponus. AMopdHBIE BelIeCTBa, HX
OTJIMYMUTENbHBIE CBOMCTBA.

Monumepsl. [lnacTmaccel: TepMOIUIACTBl M PEAKTOIUIACTBI, MX MPEACTABUTENIM U MPUMEHEHUE.
Bonoxkna: mpupoaHbie (pacTUTENIbHBIC U )KUBOTHBIE) U XUMUYECKHUE (MCKYCCTBEHHBIE M CHHTETHUECKHE),
WX TMPEJICTABUTENN U TPUMEHEHUE.

ArperatHbie CcOCTOsIHUSI BemlecTBa. ['a3pl. 3akoH ABoraapo s ra3oB. MOSpHBIH 00beM
ra3o000pa3HbIX BEMIECTB (MpH H.Y.). JKuaKocTu.

JAucnepcuble cucrembl. [lonstue aucnepcHod cuctemsbl. JlucmepcHas ¢asza W AUCTIEPCHOHHAS
cpena. Knaccudukarnus aucnepcHbx cucteM. KoJulomaHble AUCHEpCHBbIE CHUCTEMBL. [enn U 30H.
3HayeHHe TUCTIEPCHBIX CUCTEM B MPUPOJIE U KU3HU YEIOBEKA.

Yucreie BemecTBa U cMecH. CMecH M XUMUYECKHE COEAUHEHUsA. ['OMOreHHble U TeTepOreHHbIE
cMecu. MaccoBast 1 00beMHas 101 KOMIIOHEHTOB B cMecH. MaccoBast foJisi mpumeceit. Pemenne 3amau
Ha MaccoBYIO 00 npuMeceit. Kimaccuduxariys BemecTB Mo CTENEHH UX YUCTOTHI.

Ilpakmuueckue pabomet. 1. Ilonydenue, cobupaHue 1 pacrio3HaBaHUE Ta30B.

Tema 3. JaekTposauTnyeckas nuccounanus (16 yacon).
PacTBopbl. PacTBOphl Kak TOMOT€HHBIE CHCTEMbBI, COCTOSIIIME M3 YAaCTUIl PACTBOPUTEII,
PacTBOPEHHOTO BEIIECTBAa M TMPOAYKTOB WX B3aMMOCHCTBUsA. PacTBopeHme Kak (PU3MKO-XUMHUYECKHUI



nporecc. MaccoBasi 0 pacTBOPEHHOTO BeElIeCTBA. [HWIBI pacTBOPOB. MouisipHass KOHLIEHTpalus
BelecTBa. MUHEpanbHbIE BOJIBI.

Teopust 3/1eKTPOIMTHYECKON JUCCONUANMH. OJIEKTPOIUTHI U  HEIIEKTPOJIUThl. CTeneHb
AIEKTPOJIUTHUYECKON muccoruanui. CHIbHBIC U CJIa0bIe AJICKTPOJIUTHI. YPaBHEHUS AJICKTPOIUTHYECKON
auccouuanuu. Mexanusm aucconuanuu. CryneHuatas quccounanus. BogopoaHslii mokasarensb.

KucaoTtbl B cBeTe TEOpUHU IEKTPOIUTHUECKON nucconuanuu. OOime cBOHCTBA HEOPTAHUYECKUX U
OpPTaHUYECKUX KHUCIIOT. YCIIOBHS TEUCHHS PEAKIMi MEXAY JIEKTPONUTaMH 10 KoHua. Crienuduueckue
CBOMCTBA a30THOM, KOHIIEHTPUPOBAHHON CEPHON U MypaBbUHOM KUCIIOT.

OcHOBaHHMSl B CBETE TEOPHH DJIEKTPOJMTHYECKOW AMCCOLMAIMM, WX KiIacCHpUKauUs U olume
CBOMCTBA. AMHUHBI KaK OpraHMYecKHe OCHOBaHMs. CpaBHEHHE CBOMCTB amMMHUaka, METUJIAMHUHA U
aHWINHA.

Coun B cBETE TEOPUU ANEKTPOIUTUYECKON AMCCOIUAINM, X KiIaccudukanus U oOIIue CBOICTBA.
Conu xucnble U ocHOBHbIE. COJM OpPraHMYECKUX KUCIOT. Mblia. DNEKTPOXUMHUYECKUHN psijl HAIPSKEHUN
METaJUIOB U €ro UCIOJIb30BAHKE JIJISl XapaKTEPUCTUKU BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIIOB.

I'maposus. Ciyuau ruaponusa coneil. Peakius cpeast (pH) B pacTBopax ruApoIU3yIOIIMXCs COJICH.
['maponus opraHuYeCcKUX BEIIECTB, €r0 3HAYEHUE.

Ilpakmuueckue pabomosl. 2. PenieHne OSKCICPUMEHTAIBHBIX 33a7ad  Ha  MICHTH(PHUKAIUIO
OpPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUN.

Tema 4. Xumuueckue peakuun (16 yacos).

Knaccupukanus xummuyeckux peaknuil. Peakuuu, uaymue 0e3 M3MEHEHHS COCTaBa BEIECTB.
Knaccudukanus mo 4uCIy U COCTaBy pearupymroIlMX BeEIIECTB M NPOAYKTOB peakiuu. Peaxiumn
COCJIMHEHMS, PA3JIOKEHHUs, 3aMEIICHUSI 1 0OMEHa B HEOPraHMYECKOW XUMHH. Peakumu mprcoeIuHeHus,
OTHICIUICHUS, 3aMEIIEHUS W M30MEpU3allMM B OPraHMYEeCKOW XUMHUU. Peakiuu mnojauMepusalud Kak
YaCTHBIN ClIydal peaklui PUCOEANHEHUS.

TemoBoii  3¢pdexkT XuMHUYeCKMX peaknMid. DK30- H  OSHAOTEPMHYECKUE  PEAKIUU.
TepmoxumMuueckue ypaBHeHus. Pacuer koaudecTBa TEIIIOTHI 0 TEPMOXUMUYECKUM YPAaBHEHUSIM.

Cxopocth XxuMHUYecKUX peaknuid. [[oHsITHE O CKOPOCTH XMMHUUYECKUX PEAKIHM, aHAUTUTHYECKOE
BBIp@KEHHE. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHIEHTpAIMH, NABJIEHUS, TEeMIEPaTypbl, MPUPOIbI
pearupymonux BelecTs, MIONIaJA1 X COMPUKOCHOBEHHUS. 3aKOH AEHCTBYIOUX Macc. Pemenue 3a1a4 Ha
XUMHUYECKYIO KHHETHKY.

Karamm3. Karanuzaropel. Karanms. ['omoreHHbli u rereporeHHbli  katanui3. [lpumepsl
KaTAIUTUYECKUX TPOILIECCOB B TPOMBIIUICHHOCTH, TEXHUKE, ObITy. DEepMEeHTHl M WX OTIUYHS OT
HEOPraHMYECKUX KaTannu3aTtopoB. [IpuMeHeHune kaTanu3aTopoB U (hepMEHTOB.

Xumnueckoe paBHoBecue. OOpaTuMble U HEOOpaTUMbIE PEAKIMU. XUMHUYECKOE PaBHOBECHE U
CHOCOOBI €ro CMENIeHUs Ha MpuMepe MoiaydeHuss ammuaka. CHHTE3 aMMHaka B MPOMBIIUICHHOCTH.
[TonsiTre 06 ONTUMATBLHBIX YCIOBUSIX MPOBEACHUS TEXHOIOTUYECKOTO MPoIlecca.

OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE Tponecchbl. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKILINUH.
Oxkuciutens W BoccTraHoBUTENb. OxwucieHue U BoccraHoBieHue. (CocTaBiieHHWE ypaBHEHUH
OKHUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKINIl METOI0M IIIEKTPOHHOTO OanaHca.

OO0mue cBoiicTBa MeTa/LI0B. XUMHYECKHE CBOMCTBA METAUIOB KaK BOCCTAaHOBHTEIICH.
B3auMozpeiicTBre MeTamioB ¢ HEMETaUIaMH, BOJIOM, KUCIIOTaMHU M pacTBOpamu cojiei. Metamotepmust.

Koppo3usi MeranjioB Kak OKHCIHTEIbHO-BOCCTAHOBUTENBHBIM Tporiecc. CrocoObl  3alTUTHI
METaJUIOB OT KOPPO3UH.

OOmme cBoiicTBa HeMeTa/IOB. XHUMHUUYECKHE CBOMCTBA HEMETAUIOB KaK OKHCIHTEIICH.
B3aumogeiictBue ¢ MmeTtamiaMu, BOAOPOAOM W APYrMMH HemeTaiiaMd. CBOMCTBA HEMETAIOB Kak
BOCCTaHOBHUTEJEH. B3auMopaeicTBue ¢ MPOCTBIMH W CJIOKHBIMU BEIIECTBAMHU-OKUCIUTEISIMU. OOTIast
XapaKTEPUCTHKA TaJIOr€HOB.

AuekTpou3. O6mue crnocoObl NOMyYeHUSI METAINIOB U HEMETAJNIOB. DJIEKTPOJIN3 pacCTBOPOB U pac-
IJJaBOB DJIEKTPOJIMTOB Ha MPUMEPE XJIOpPUAA HATpHsl. DIEKTPOIUTHYECKOE MOJYyYEHHE ATIOMUHMUSL.
[IpakTrueckoe MpUMEHEHHE AJIEKTPOII3a. | aTbBaHOIUIACTHKA U TAIbBAHOCTETHSI.

Ilpakmuueckue padomeut. 3. I'eHeTnyeCcKas CBA3b MEXAY PA3IMYHBIMHU KJIACCAMU HEOPTAHUYECKUX U
OpPTraHUYECKUX BEIIECTB.

Tema 5: Xumus B :xu3Hu oomectna (5 yacoB).



XuMHUS ¥ IPOU3BOJCTBO. XHMHSI M CEIBCKOE XO3UCTBO. XUMHS U MPOOIEMBI OKPYKAIOIICH CPEIbl.
XUMHSA U OBCEOHEBHAS XU3HB yesioBeka. O000IeHne U CUCTEMATH3aIs 3HAHUI 110 TeMe «XUMHUSA B
JKU3HHU OOII[ECTBAY.

Pe3epB Bpemenu (3 uaca).

Pabouass mporpamma cdopmMupoBaHa C y4eToM paboueil mporpamMmbl BOcTHTaHHs. Peanmuzanus
BOCIIUTATEILHOrO IMOTCHIIMAJIA YPOKa MPEIoIaraeT cleayromiee:

° VCIMAHOBACHUE  00BEPUMEIbHBIX  OMHOUWEHULL _MeNCOY  VYUMENeM U €20 VYCHUKAMU,
CnOCOOCMEYIOWUX _ NOZUMUSHOMY  80CHPUSIMUIO _ V4AWUMUCS _ mMpebosanuil U npocbh _ yuumels,
NPUBNICYCHUIO UX BHUMAHUSA K 00CYaHcOaemoll Ha YPoKe UHGopmMayuy, aKmusu3ayul ux no3HaeamenbHoll
oesmenbHoCmi,

° nobyscoeHue WKOIbHUKO8 COON00amb HA YPOKe 0OUEnPUHImblE HOPMbL HOBEOCHUS, NPASUILA
obweHUs __co __cmapuumy__ (VYumenamu) U C8epCmHUKamy _ (WKOAbHUKAMU), NPUHWUNGLL _ Y4ebHoU
OUCYUNIUHBL U CAMOOPSAHUZAYUU,

. NpUBIeYeHUe BHUMAHUSL UWKOIbHUKOE K UCHHOCIHOMY ACHEKMY U3VYAeMbIX HA YDOKAX SA6/IeHUl,
Op2aHU3aYUsL UX pabombvl ¢ NOJYYACMOU HA YPOKE COYUANbHO 3HAYUMOU UHGOpMayUel — UHUYUUDOBAHUE
ee_00Cyacoenusl, 8bICKA3bIBAHUS VYAUWUMUCI C80€20 MHEHUs N0 _ee_Noeooy, 8bipabomKlU_c60e20 K _Hell
OMHOUICHUSL,

. UCNOIb3068aHUe BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHMs y4eOHOro NpeaMera uepes
JCMOHCTPALIMIO  JIETSIM  MPUMEPOB  OTBETCTBEHHOTO, TI'Pa)KJIaHCKOI'O  IIOBEJICHHUSA, IMPOSBICHUS
YeIIOBEKOIIOOUS 1 T0OpOCepAeYHOCTH, Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB JUIs YTCHHUS, 3a/1a4 JIIs
peleHusl, TPOOJIEMHBIX CHUTYalUi Il 00OCYKICHHS B KJlacce;

° NPUMEHEHUE HA_ YPOKE UHMEPAKMUBHBLIX (opM padombl VYauuxcs. UHMENIEKMYaIbHbIX U2p,
CIMUMYIUPYVIOUUX  NO3HABAMENbHYIO  MOMUBAYUIO  UIKOJIbHUKOS,  OUOAKMUYECKO20 _meampa,  20e
NOJIVYEHHbIE HA YPOKE 3HAHUS_00bi2pbleaiomcs 6 meampaibHblX NOCHMAHOBKAX, OUCKYCCUl, KOMOpPble
0arOm_yYQUUMCS_B803MOICHOCHIb NPUOOPECU_ONblm _8€0CHUs. KOHCMPYKIMUBH020 0UA02d; 2DYNNOBOL
pabomvl_unu pabomsl 8 napax, Komopsie ydaT HIKOJbHUKOB KOMaHIHOW paboTe M B3aMMOJCHCTBHIO C
JIPYTUMU JCTHMH,

° BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEAYDP, KOTOPBIE MOMOTAIOT MOAIEPKaTh MOTHUBAIUIO JIETEH K
MOJIYYEHUIO0 3HAHUN, HANQXXUBAHUIO TMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH B Kjacce, MOMOTaoT
YCTaHOBJICHUIO JOOpOKeIaTeaIbHOl aTMOC(ephl BO BpeMs ypOKa;

. op2anuzauus___ wedhcmea  MOMUSUDOSAHHBIX U OPVOUPOBAHHBIX _ VYQUIUXCSA  HAO  UX
HEYCNnesarouwumy___ OOHOKIACCHUKAMU, _ OQioule20  WKOJIbHUKAM __ COUUQIbHO _ SHAYUMbBIL ___ ONbIM
COMPYOHUYECMEA U 83AUMHOU NOMOWU,

. UHUYUUPOBAHUE U_NOO0EPIUCKA _UCCACO08AMENbCKOU _0eAMEIbHOCU _UKOIbHUKOE 6 DAMKAX
peanu3ayuy_ UMy UHOUSUOVANbHLIX U 2PYINOBbIX UCCAe008AMENbCKUX NPOEKMO8, YO 0ACh UUKOAbHUKAM
BO3MONCHOCIL _NPUOOPECmU_HABLIK CAMOCMOSMENbHO20 DEeULCHUsSL Meopemu4eckoll._npooiembl, HABbIK
2eHepuposanus_u_opopmieHus _coOCMEEHHbIX UOell, HABbIK VEANCUMENbHO20 OMHOULCHUS K _YYHCUM
uoesm, oQoOpMAEHHbIM 6 pabomax Opyeux ucciedosamenell, Hasblk nYyOAUYHO20 6bICHYNIEHUS nepeo
ayoumopueu, ap2yMeHmuposanus U OMCcmausanus C60eu Mo4YKy 3PEHUS.




TeMaTnuyeckoe MJIAHNPOBAHHUE.

No Haszeanue Tembl Konnue [IpakTrueckue paboThI KonTtponbabIe paboThl

n/ CTBO

1| 9acoB,

OTBOJHU
MBIX Ha
OCBOCH
ue
TEMBI

1 | Tema 1. [lepuoanveckuii 6
3aKOH M CTPOCHHE aToMa.

2 | Tema 2. Ctpoenue 22 I1P-1. Ilony4yenue, cobupanue | KontponsHast pabora Nel mo
BEIIECTBA. Y pacrio3HaBaHUE ra3oB. teMe «CTPOCHHUE BEIIECTBAY.

3 | Tema 3. 16 IIP-2. Pemenue okcnepu- | Kontponbaas pabora Ne2 mo
DNEeKTpOTUTHYECKAS MEHTAJIbHBIX 3a1a4 Ha | TeMe «DNEKTPOIUTUYECKAS
JICCOIIHALIHSI. UICHTH(PUKAIUIO JTUCCOITAITUS.

OpPraHUYeCKUX u
HEOPTaHWYECKUX COCAMHCHUN.

4 | Tema 4. XuMuueckue 16 [1P-3. T'eneruueckas cBs3b | KontponpHas pabora Ne3 mo

peaKIum. MEXTy Pa3IMYHBIMUA KJIACCAMU | TeMe «XUMUYCCKUE PEAKIIUM.
HEOPTraHUYECKUX u
OpPTaHWYECKUX BEIICCTB.

5 | Tema 5: Xumus B )KU3HU 5
o0IIecTBa.

6 | Pe3epB BpeMeHH. 3
Wtoro 68 3 3
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