Pabouast nporpamma
cpenHero (mosiHoro) oopasosanus (11 kiaacc)
Mo XUMHUM

IlosicHuTeNbHAA 3aNIHCKA
Pabouas nporpamma no xummm ans 10-11 knaccos pa3paboTaHa B COOTBETCTBUM C
depepanbHbiM locyaapcTBEHHbIM 06pa3oBaTeIbHbIM CTaHAAPTOM OCHOBHOTO 06LEro
0bpa3oBaHuA, yTBEPKAEHHOrO NpMKasom MuHmUcTepcTBa 06pa3oBaHNA U HayKK Poccuinckom
depepaunm o1 17.12.2010roaa Ne1897,yuntbiBan MprmepHY0 OCHOBHYIO 06pa3oBaTesibHYIO
nporpammy OCHOBHOrO 06Lero obpasoBaHuna ,0400peHHYIO pelleHnem deaepasibHOro
y4yebHOo-meTogmMueckoro obbeamHeHMa no obuemy obpasosaHuto(npotokon 08.04.2015
Ne1/15), yuebHbim nnaHom MBOY «COLU nm.Nnbacosa WU.WN. c.Fanaitbi» n obecneynsaet
OOCTUXKEHMeE 3anN1aHNPOBaHHbIX Pe3yabTaTOB OCBOEHMA OCHOBHOM 06pa3oBaTenbHOM
nporpammbl OCHOBHOro obulero obpasosaHma MBOY «COLU nm Unbsacosa WU.W. c.lanaitbi»

B uenax peanusaumm JaHHON NPOrpammbl PEeKOMEHAYEeTCA K WMCMONb30BaHUIO y4ebHMK
NMHUKN yyebHo-meTogmMuecknux Komnnektos [.E. Pypsutuca, ®.I. ®enbgmaHa. B Hell Taxke
YUYTEHBI OCHOBHBIE WJICH U TIOJIOKCHUS TIPOTPAMMBI Pa3BUTHS U (POPMHPOBAHUST YHUBEPCATBHBIX
yueOHbIX JeicTBUM uid  cpenHero (monHOro) obmero oOpa3oBaHust U coOmozeHa
MIPEEMCTBEHHOCTD C IIPUMEPHBIMH IPOTPaMMaMH JJIsi OCHOBHOTO O0IIET0 00pa30BaHMsI.

Hacrosimas nporpaMma no XuMuM cocTaBjieHa Jis ydamuxcs 11 kimacca Ha 6a30BoM

ypoBHE B o0beme 34 yaca

Cpennee (nonHoe) oO1iee 00pa3oBaHUE — TPEThS, 3AKIIOYUTEIbHAS CTYIIEHb OOLIET0

obpazoBanus. CopepxaHue CpeaHero ( MOJTHOro) 001Iero 00pa3oBaHUs HAMPABICHO Ha PEIICHUE
JIBYX 3a/1a4:
1. 3aBepiueHue o0ieo00pa3oBaTeIbHON MOJATOTOBKU B COOTBETCTBUH € 3aKOHOM 00
obpa3zoBanuu (B penakuuu 2007 r);

2. Peanuzanus npennpodeccuoHanbHOro 001ero oopa3oBanus, KOTOPOE MO3BOJISIET
o0ecrneynTh MPEeMCTBEHHOCTh 00IIero U nMpodeccuoHabHOro 00pa3oBaHusl.

OnHO¥ 13 BXKHEHIINX 3a/1a4 ATOTO 3Tana SBISETCS MOIrOTOBKA 00yUJaIOMIUXCsl K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY *H3HEHHOTO U MPO(PECCHOHATBHOTO MyTH.
OOyuarommecs JOJDKHBI HAy9IUTHCSI CAMOCTOSITEIIBHO CTAaBUTh LIEJIH U OMPEICIISATh Iy TH UX
JOCTHXKEHHSI, UCTIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ASSITEIHOCTH B PEaIbHOM KU3HHU,
3a paMKaM¥ y4eOHOT0 mporiecca.

I'1aBHBIE HeIH cpeHero (MOTHOT0) 001IIero 00pa3oBaHUs COCTOST:

1. B hopMupOBaHHH IEIOCTHOTO MPEACTABICHHUS O MUPE, OCHOBAHHOTO HA
nprOoOPETEHHBIX 3HAHUSAX, YMEHHUX U CII0C00ax e TeIbHOCTH;

2. B IpHOOpETEHUH OMbITa pa3HOOOPAa3HOH JEATEIILHOCTH, OTIBITA TO3HAHUS U
CaMOIIO3HAHUS;

3. B IOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpA MHIUBUIYITEHON
o0pa3oBaTebHON WK NPO(eCcCHOHATBHOM TPaeKTOpUH.

Bonbioii Bkiaa B JOCTHXKEHUE TTIABHBIX LeNel cpeiHero (MOoaHoro) olmiero oopa3oBaHus

BHOCHUT M3Y4YECHUE XUMHUH, KOTOPOE MPU3BAHO 00€CTIeYHTh:

1. dopmupoBaHe CHCTEMbl XUMHYECKIX 3HAHHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYIHOM
KapTUHBI MUDA;

2. pa3BUTHE JUYHOCTH OOYYAIOUINXCS, UX HHTEIUIEKTYaIbHOE U HPABTCBEHHOE
COBEpILEHCTBOBaHKE, (POPMHUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLICHUN U
HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MTOBEICHUS B OBITY U TPYIOBOH JIEATEIHHOCTH;

3. BbIpaOOTKY MOHUMaHMsI OOLECTBEHHON NOTPEOHOCTH B Pa3BUTUU XUMUH, A TAKKE
(hopMHpOBaHNE OTHOIICHUS K XUMUU KaK BO3MOXXHOM o0iacTu Oyay1eil NpakTHYecKou
NesITebHOCTH;

4. dopmupoBanue ymMeHHs 0€301MaCHOTO OOPAIIEHHUS C BEIIECTBAMH, HCTIOIb3YEMBIMHU B
MIOBCETHEBHOM KU3HMU.



Henamu uzyuenus xumuu 6 cpeoneil (NOJIHOIL) WIKOIE AGTAIOMCA:

1. dbopmupoBaHne YMEHUS BUACTh M IIOHUMATh IIECHHOCTh 00pa30BaHMs, 3HAYUMOCTh
XUMHUYECKOTO 3HAHUS ISl KaXKI0T0 YeJIOBeKa HE3aBUCUMO OT €ro MpoQecCHOHAIBHON
JIeATETLHOCTH; YMEHHE pa3indaTh (DaKThI U OIEHKH, CPABHUBATH OLICHOYHBIC BHIBO/IBI,
BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMOM
[IEHHOCTEH, GOPMYITUPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIINIO;

2. ¢opmMupoBaHUe IIEIOCTHOTO MPEICTABICHUS O MUPE, MPEACTABICHUS O POJIU XUMUU B
CO37IaHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, YMEHUS OOBSICHATH
OO0BEKTHI U TIPOIECCH OKPYKAIOIICH JEHCTBUTEILHOCTH (TIPUPOTHON, COLIUATHHOM,
KYJbTYpHOH, TEXHUUECKOU CPEIbl), UCTIONB3YSI Il ’TOTO XUMHUUYECKHUE 3HAHNS,

3. mpuoOpeTeHue OmbITa pa3HOOOPA3HON JEATENLHOCTH, OMbITAa MO3HAHUS U CAMOIIO3HAHMUS,
KJIFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE
JUTSL pa3JIMYHBIX BUJOB JICATEIBHOCTH — HABBIKOB PEIICHUS MPOOJIeM, IPUHATHS PEIICHUH,
MOMCKa, aHainu3a U 00paboTku nH(OPMalLIK, KOMMYHHUKATHBHBIX HaBBIKOB, HABHIKOB
WU3MEPEHH, COTPYIHNYECTBA, 0€30MacCHOTO O0paIlleHus C BEIIECTBAMHU B TTOBCEIHEBHOM
KU3HH.

4. ocBoeHHMe 3HAHUI O XMMHUYECKOW COCTaBJISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA,

BOKHEUIITUX XUMHUECKHUX MMOHSATHN, 3aKOHAX U TEOPHUSX;

5. oBJIaJieHHe YMEHHUSIMH TIPUMEHSTh MOy4YeHHBIC 3HAHUS ISl 00BICHEHUS Pa3HOOOPA3HBIX
XUMUYECKUX SIBICHUH W CBOWCTB BEIICCTB, OIEHKH pOJIM XUMHUU B Pa3BUTHU
COBPEMEHHBIX TEXHOJOTUN U MOJIYyYEHUU HOBBIX MAaTEpPHAJIOB;

6. pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB M WHTEIUICKTYaAJbHBIX CIIOCOOHOCTEH B Tpoliecce
CaMOCTOSITETTFHOTO TPHOOPETEHUS! XUMHUYECKUX 3HAHHUM C HCIIOJIb30BAHUEM Pa3TUYHBIX
HMCTOYHHUKOB WH(OPMAIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

7. BocmuTaHue yOSXKICHHOCTH B TO3UTUBHON POJM XUMUU B IKU3HH COBPEMEHHOTO
oO1ecTBa, HEOOXOIUMOCTH XUMUYECKHA TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO U K
OKpYKarolllei cpee;

8. mpuMeHeHHe TIOJYYEHHBIX 3HAHUM W YMeHUH Jig 0e30MacHOTO WCIOJIb30BAHUS
BEIIECTB U MATEPUAIIOB B OBITY, CEIHCKOM XO3SIIICTBE W HAa TPOU3BOJICTBE, PEIICHUS
MPaKTUYECKUX 3a]1ad B TIOBCETHEBHOW >KU3HH, MPEAYNPEKIACHUS SBICHUN, HAHOCSIINX
BpEJl 3I0POBBIO YEIOBEKA U OKPYKAIOLLIEH Cpelie.

IleHHOCTHBIE OPUEHTHUPBI COAEPKAHUS KYpca XUMUM.

B kauecTBe 1IEHHOCTHBIX OPUEHTHPOB XUMUYECKOTO 00pa30BaHuUs BBHICTYNAIOT OOBEKTHI,
M3y4aeMbIe B Kypce XUMHH, K KOTOPBIM Y ydamuxcst GOpMHUpPYETCsl IEHHOCTHOE oTHOIIeHHE. [Ipu
9TOM BEIYIIYIO POJIb UTPAIOT MTO3HABATENbHBIC IICHHOCTH, TaK KaK JaHHBIN y4eOHBIN MpeIMeT
BXOJIMT B TPYMITY MPEAMETOB MO3HABATEIHLHOTO ITUKJIA, TJIABHAS II€JTb KOTOPHIX 3aKIIF0YAETCS B
W3YUYEHUU MIPUPOIBI.

OCHOBY nozHasamenbHuIX YeHHOCmeU COCTABISIOT HAyUYHbIC 3HAHUS U HAYYHBIE METObI
no3Hanus. [lo3HaBaTenbHBIE IIEHHOCTHBIC OpUEHTAINH, (POpMHUpYEMbIE B IPOIIECCe U3YUCHUS
XUMUH, TIPOSBIISTFOTCS B IPU3HAHWH

1. LEHHOCTH HAYyYHOTO 3HAHMS, €T0 MPAKTUUYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;

2. IIEHHOCTH XMMHUYECKUX METOJOB UCCICTOBAHUS KUBOU M HEXKUBOW MPUPOBI.

Pa3ButHe no3HaBaTeNbHBIX [IEHHOCTHBIX OPUEHTALMN COICPKAHUSI KypCa XUMHUH TO3BOJISIET
c(hopMHPOBATH:

e  YBaXUTEJIbHOE OTHOILIEHUE K CO3UIATEIbHOM, TBOPUECKOHN JEATEIbHOCTH;

e TIOHMMAaHUS HEOOXOJAMMOCTH 3JI0POBOTO 00pa3a KU3HH,

e TMOTPEeOHOCTH B O€3yCIIOBHOM BBITIOTHEHUH MPABUI 0€30MaCHOTO MCIIOIB30BaHUS BEIICCTB
B IIOBCEIHECBHOM KHM3HMU,

e CO3HATENbHBIN BEIOOp OyayIIei MpodecCHOHANBHON AeSITeTbHOCTH.

Kypc xumun o061agaeT BO3MOXKHOCTIMH 711 (GOPMHUPOBAHUSI KOMMYHHKATHBHBIX IIEHHOCTEH,

OCHOBY KOTOPBIX COCTaBIISIFOT MPOIIECC OOIICHUS U TpaMOTHasi peub. KoMMYyHUKAaTUBHbIE

IIEHHOCTH CITOCOOCTBYIOT:

e TPaBUJIBHOMY HCIIOIb30BAHUIO XUMHUYECKOW TEPMUHOJIOTUU U CUMBOJIMKY;



e Pa3BUTHIO MOTPEOHOCTU BECTU AMAJIOT, BBICIYIIMBATH MHEHUE OIIIIOHEHTA,

y4acTBOBATh B JUCKYCCHUU;

e Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U APTYMEHTHPOBAHHO OTCTAaUBATh CBOIO

TOYKY 3pCHHUS.

JanHas mporpaMMa mpeaycMmarpuBaeT (OpPMHUpPOBaHHE Yy yyaluxcs oOiey4eOHbIX
YMEHHH U HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH W KIIOUEBBIX KOMIETeHIHH. B
9TOM HaIpaBJIEHUH MPUOPUTETaMHU JJs Y4eOHOro MpeaMeTa «XHUMHS» B cTapliei MIKoje Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

e YMEHHME  CaMOCTOSTEJIBHO W MOTUBUPOBAHHO  OPraHHU30BBIBATH  CBOIO
MO3HABATENIbHYIO JIEATENBHOCTh (OT MOCTAHOBKHM LENU 10 MOJYYEHUS U OLEHKHU
pe3yJbTara);

e  OIpeJeIeHHEe CYIIHOCTHBIX XapaKTePUCTUK U3y4yaeMOoro 00beKTa;

e YMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYXKICHHUS, J1aBaTh OMNpEAETICHUs, PUBOIUTDH
JI0OKa3aTesIbCTBA; OLICHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYIKAOIIEH
cpene;

e BBINOJHEHHWE B MPAKTUYECKOM JAEATEIBHOCTM W B TOBCEJIHEBHOM KM3HU
HKOJIOTHUECKUX TPeOOBaHUIi;

e HCIOJIb30BAaHUE MYJIBTUMEIUNHBIX PECYpPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHUN IS
00paboTKH, Tepenayd, CHCTEMaTH3alud HH(OpMAIMM, co3/aHHe 0a3 JNaHHBIX,
MIPE3EHTALNN PE3YIbTAaTOB MO3HABATEIBHON U MPAKTUYECKOU 1€ATEIbHOCTH.

B ocHOBy mnporpaMMbl IMOJIOKEH MPHHUMI pa3BuBatoniero oOyuenus. IIporpamma
OMMpaeTcs Ha Marepuan, M3ydeHHbId B 89 KkjaccaX, NO3TOMY HEKOTOpPBIE TEMBI Kypca
paccMaTpUBaIOTCs TOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM T€OopeTHYeckoM ypoBHe. Takoil moaxon
MO3BOJISIET YIUIYOJISATh U pa3BUBATh MOHATHE O BEIIECTBE M XMMHUYECKOM Ipolecce, 3aKperIsiTh
MIPOMJICHHBIN MaTepUall B aKTUBHOW NMaMSTH YYaIIMXCs, a TAK)KE COXPaHITh MPEEMCTBEHHOCTh B
rporecce 00yueHusl.

[Tporpamma obecrieunBaeT CO3HATENLHOE YCBOGHUE YUAITUMHCS BaKHEHITNX XUMHUYECKUX
3aKOHOB, TEOpPUH M TOHATUH; (OpPMHUpYET TMpeAcCTaBiICHHE O POJIM XUMHUU B Pa3BUTHUHU
pa3HOOOpa3HbIX OTpaciieil MPOU3BOJCTBA; 3HAKOMHUT C BEIECTBAMH, OKPYKAIOIIMMH YeIOBEKa.
[Ipy 5TOM OCHOBHOE BHHMMAaHHUE YAEISETCS CYIIHOCTH XMMHMYECKHMX pPEAKIMHA M METOJAM HX
OCYILIECTBIICHHS, A TAKXKE CIIOCOOAM 3aIMThI OKPYKAIOLIEH CpeIbl.

[Iporpamma cocTaBiieHa C Y4Ye€TOM BeAyHIEH pOJM XHMHYECKOrO HKCIIEPUMEHTA.
IIpenycmarpuBaroTcss BCe BUIBI IIKOJBHOIO XUMHUYECKOTO JKCIEPUMEHTAa — JIEMOHCTPALVH,
nabopaTopHbIe OMBITHl U MpakTUdyeckue padoTbl. Pabouas mporpaMma 1o XUMHHM peaiu3yercs
yepe3 (OpMUPOBAHME Y YUALTUXCS 00IIeyueOHbIX YMEHUH U HABBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB
JIEATEIbHOCTH M KJIFOUEBBIX KOMIIETEHIIMM 3a CUET MCIOJB30BAHMS TEXHOJIOTMI KOJIJIEKTHBHOTO
00y4yeHHs, OMOPHBIX KOHCIEKTOB, AMJAKTHMUECKUX MaTepHalioB, W NPUMEHEHUS TEXHOJIOTHU
rpaduyeckoro npeacTaBieHuss UHGOPMALUU MPU CTPYKTYPUPOBAHUU 3HAHUH.

B nemom Kypc MO3BOJISE€T pa3BUTh NPEACTABICHHUS yYalUXCA O MO3HABAEMOCTH MHDA,
€IMHCTBE JKMBOM U HEXHBOW TNpHUPOAbI, CHOPMHUPOBATH 3HAHHUS O BAKHEHUIIMX acCMeKTax
COBPEMEHHOW €CTECTBEHHOHAaYyYHOW KapTHHBI MUpA, YMEHUs, BOCTPEOOBaHHBIC B IMOBCEIHEBHON
JKU3HM M TIO3BOJISIONIME OPUEHTHPOBATHCS B OKPYXKAKOIIEM MHpPE, BOCHUTATh 4YEJIOBEKA,
OCO3HAIOILET0 Ce0s YaCThIO MPUPOIBI.

Peanuzamnus naHHOM mporpaMMbl B Ipoliecce OOy4YeHHs MO3BOJUT Y4YallUMCS YCBOHTD
KJIFOUEBbIE XMMMUYECKNE KOMIIETEHLUU U IMOHATh POJIb XUMHUHU CPEIU JIPYTHMX HayK O MPUPOE,
3HAYEHHE €€ JUIs YEIOBEYECTBA.

TpeGoBanus K YPOBHIO NOATOTOBKH 00y4aIOLIUXCH HA CTYIIEHH CpeAHero (IoJIHOro)
o0pa3zoBaHust
Pe3ynomamul océoenusn Kypca Xxumuu.
JlesTenbHOCTh 00Pa30BaTENILHOIO YUPEXACHUS 001Iero oopazoBanus B 00y4YeHUN XUMUH B
cpenHei (MOTHON) IIKOJIE TOJDKHA OBITh HaNpaBlieHa Ha JOCTKEHUE CIACAYIOMNX JUYHOCTHBIX
pe3yJIbTaToB:



e B IICHHOCTHO-OPHUEHTALIMOHHOMH c(hepe — BOCIIMTaHNE YyBCTBA TOPAOCTH3a POCCUICKYIO
XUMHUECKYIO HayKy, TyMaHU3Ma, 11eJIeyCTPEMIICHHOCTH;

e B TPYAOBO# cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY AajibHelIel 00pa3oBaTebHON
TPAeKTOPHH;

e B II03HABATENIBHON chepe — yMEeHHe YIPaBIsATh CBOCH MMO3HABATEIBHOM JEATEILHOCTHIO.

MeTtanpeMeTHBIMU pe3yIbTaTaMi OCBOEHUS BBIITYCKHUKaMH OCHOBHOM IIKOJIBI TPOTPaMMBbI

10 XMMUH SIBJISIFOTCSL:

e HCIOJIb30BaHHE YMEHHUM U HAaBBIKOB Pa3JIMYHbBIX BUJIOB MIO3HABATEIHLHON
NesITeIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS (CUCTEMHO-
MH(OPMaLIMOHHBIN aHAIN3, MOJIEIUPOBAHUE) ISl U3YUCHHSI pa3IUYHbIX CTOPOH
OKpYKaroIlEe JEMCTBUTEIIBHOCTH;

e  HCIOJIb30BAaHHE OCHOBHBIX MHTEIJICKTYaJIbHBIX ONepaluii: popMyIupoBaHuE TUIIOTES,
aHaJ3 ¥ CUHTE3, CPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTH3alMs, BBISIBICHHE TPUYHMHHO-
CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

e yMEHHE T'eHepupOBaTh UICH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE IS UX
peanuzanuy;

e  yYMEHHE ONpPEIeIATh eI U 33a4H IeATeIbHOCTH, BEIOUPATh CPE/ICTBA pealln3aliiu
LeJU U IPUMEHATh UX Ha MPAKTHKE;

e  HCHOJb30BAHUE PA3TMYHBIX UCTOYHUKOB HH(POPMALINH, TOHUMaHUE 3aBUCUMOCTH
coJiepkaHusi ¥ GOpPMBI MpeicTaBIeHHsI MHPOpPMAIMK OT LieJeil KOMMYHUKAUU U
azpecara.

B obnacTu mpeaMeTHBIX pe3y/JbTaTOB 00pa30BaTeIbHOE YUpExkKACHHUE O0IIEero
00pa3oBaHMs PEIOCTABISIET YYCHUKY BO3MOXKHOCTD Ha CTYIIEHU CPEIHEro (IIOJHOT0) O0IIEro
00pa3oBaHMs HAYUUTHCS:

B II03HABATENILHOM cdepe:

e J1aBaTh ONpeeSICHUS] HAyYHBIM MOHITHSM;

e  OIIUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO POBOIMMBIE SKCIIEPUMEHTHI,
WCIIOJIB3YS JJI ATOTO €CTECTBEHHBIHN (PYCCKHIT) A3BIK U S3bIK XUMHUH;

e  OIIMCBIBATh U Pa3IMUyaTh U3yUYEHHBIE KJIACCHl HEOPIrAaHUUYECKUX U OPraHUYECKUX
COETMHEHHH, XUMHUECKHE PEaKIHH;

e KJIaccU(UIUPOBATh U3YUYEHHBIC OOBEKTHI U SBICHUS;

e Ha0IIOAATh JEMOHCTPUPYEMbIE U CAMOCTOSATEIBHO MPOBOAUMBIE OIBITHI, XUMUYECKHE
peakimu, MpoTeKaroIIe B IPUPOE U B OBITY;

e JleJaTh BBIBOJBI M YMO3AKIIOUEHHSI U3 HAOMIOACHUN, U3YUEHHBIX XUMHUECKUX
3aKOHOMEPHOCTEN, MPOrHO3MPOBATh CBOWCTBA HEM3YUYEHHBIX BEUIECTB 110 AaHAJIOTUU CO
CBOMCTBAMH M3yYEHHBIX;

e CTPYKTYpPHpPOBAaTh U3yUYEHHBIH MaTepHal;

e HMHTEPHPETUPOBATH XMMHUYECKYIO0 HH(POPMAIUIO, TIOTYUYEHHYIO U3 IPYTUX HCTOYHUKOB;

e  OIIMCBIBATh CTPOEHUE aTOMOB 31eMeHTOB [-IV nepronoB ¢ ucnoab30BaHUEM 3IEKTPOHHBIX
KOH(UTyparmii aToMOB;

e  MOJEJINPOBATH CTPOEHHUE MPOCTEUIINX MOJIEKYJI HEOPTaHUYECKUX U OPTaHNYECKUX
BEILECTB, KPUCTAILIIOB,;

B IICHHOCTHO-OPUEHTAIIMOHHOM cdepe:
e AHAJM3UPOBATH U OLIEHUWBATH MOCIEACTBHUS JIJIsl OKpY’KaroIel cpeibl ObITOBON 1
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YelIOBeKa, CBA3aHHOU C mepepaboTKOMN BEIIeCTB;
B TPYJIOBO#i cdepe:
e IPOBOJUTH XUMUYECKUHN IKCIIEPUMEHT;
B chepe PU3nIecKol KyIbTypBbl:

e OKa3bIBaTh MEPBYIO MIOMOIb IIPU OTPABJIEHMSIX, OKOTaX U JPYTUX TPAaBMax, CBSI3aHHBIX C
BEIIIECTBAMH U JTA0OPATOPHBIM 000PYI0BAHUEM.

Yueono — memoouueckuii komnnexm.

[Iporpamma mpemmaraercst A paboThl MO HOBBIM yueOHMKaM XuMuu aBTopoB [.E.
Pymsutuca n @.I. denpamana, npomemmum skcneptusy PAH u PAO u BoweamuMm B
®denepalibHBIN MepeueHb YYeOHUKOB, PEKOMEHJOBaHHBIX MUHUCTEPCTBOM 00pa30BaHUs U HAyKu




P® x ucnonp3oBaHuio B 00pa3oBaTeNbHON Mpoliecce B 00IMIe00pa3oBaTeNbHBIX YUPEKACHUAX HA
2021 — 2022 y4eOHbIN TO/I.
1. Pymsuruc I'.E., ®eapaman @.I"., Xumus. 11 knacc. — M.: [Ipocsenienue, 2020

11xaace 35 4/roa (1 4/uen.)
TEOPETUYECKHUE OCHOBbBI XUMHUU
Tema 1. Baxueiinue XuMUYeCKHe OHATHS H 3aKOHBI (3 1)

Atom. Xumuueckud  sneMeHT. M3orombl.  IlpocThle W CIOKHBIE — BEIIECTBA.

3aKOH COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHEHMS] U TPEBPALICHUS HHEPTrUU NpH
XUMUYECKUX peakIMsX, 3aKOH TIIOCTOSTHCTBA COCTaBa. BemecTBa MOJEKYJISIPHOTO |
HEMOJIEKYJISIPHOTO CTPOCHHSI.

Tema 2. Ilepuoanueckuii 3aKOH U nepuoaAnYecKas cucremMa
XUMHYECKHX 3JIEMEHTOB . K. MenaeneeBa Ha OCHOBE
Y4YEHHS O CTPOCHUH aTOMOB (5 4)

Amomusie opoumanu, s-, p-, d- u f-snekmpornsi. OCOOEHHOCTH pa3MEIICHHS IEKTPOHOB IO
opOuTansiM B aToMax MajblX M OOJBIMIUX TEepuofoB. CBA3b NEPHOIUYECKOTO 3aKOHA U
MEePUOINYECKON CHUCTEMbl XMMHUYECKHX JJIEMEHTOB C TEOpUEH CTpoeHusi aToMoB. Kopomkuii u
ONIUHHBIU 8APUAHMbBL MAOIUYLL XUMUYECKUX diemenmos. [lonooxcenue 6 nepuoouueckoli cucmeme
xumuyeckux onemenmos JI. H. Menodeneesa 600opooa, AaHMAaHOUd08, AaKMUHOUOOE U
UCKYCCMBEHHO NOJYYUEHHBIX 971€MEHMO8.

BasieHTHOCTB 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB.
demoncrpanun. [ICXD 1M, Tabmurel «DIeKTPOHHBIE 00OJIOYKH aTOMOBY
Tema 3. Ctpoenue BemecTBa (5 1)

Xumuyeckasi cBsidb. lonHas cBsi3b. KaTnoHbl 1 aHnoHbl. KoBaneHTHas HEMOJSApPHAS CBS3b.
KoBasienTHast monsipHasi CBA3b. DJIEKTPOOTPULATENBHOCTh. CTeNeHb OKUCIeHUs. MeTammnyeckas
cBs3b. BomopomHast cBsi3b. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJ HEOPTaHUYECKHX W

OpraHUYEeCKUX BELIECTB.
Tunst KPUCTAJUTMYECKUX perieTox " CBOICTBa BEIECTB.
[TpuunHBl MHOTOOOpPA3Us BEIIECTB: H30MEPHS], TOMOJIOTHS, aJUTIOTPOIHS, U30TOTIHSL.

Jlucnepcnole cucmemol. KonnonaHbie pPacTBOPBHI. 3ouu, reiu.
JdemoncTpanun. Mosienu  HMOHHBIX,  AaTOMHBIX,  MOJIEKYJSIPHBIX M METAJUIMYECKUX

KpUCTAITMYECKUX  pemeTok. OO0pa3ibl MHUIIEBBIX, KOCMETHYECKHX, OWOJIOTUYECKUX U
MEIMLIMHCKUX 30iiel 1 reneil. Dddext Tungans. Moaenn MoJeKys1 H30MEPOB, TOMOJIOTOB.
Tema 4. Xumnueckue peakuuu (7 4)

Knaccupukamuss XUMHUYECKHMX peakUuil B HEOPraHMYeCKOW M OpPraHWYeCKOH XUMMH.

CKopocTh peakllid, €€ 3aBUCUMOCTb OT pa3inyHbIX (akTopoB. KaTamms u KaTtamu3aTophl.
OOparumMocTh peakiuid. Xumuueckoe paBHoBecue. (CMelleHHEe paBHOBeCHs IOJ JieiicTBHEM
pasnmuunbix (QakropoB. [Ipunmun Jle [llaTenpe. [Ipon3BoACTBO CEpHON KHCIOTHI KOHTAaKTHBIM
CIIOCOOOM.

Onextponutuyeckas auccounanus. CuiibHble W cialble 37eKTpoiauThl. Cpefa BOJHBIX
pacTBOpPOB: KUCIasi, HEUTpasbHasi, 1enoyHas. Bogopoanslii nokaszarens (pH) pactBopa.
'unponus OpraHMYECKUX u HEOpPraHUYECKUX BEIIECTB

JeMoHcTpanuu. PasnuuHble TUNBI XMMHYECKHX DPEAKIMM, BHUIEOOIBITHI IO OpPraHUYECKON
XUMHH, BUAeoPpuibM «OCHOBBI MOJIEKYJISIPHO- KHHETHYECKOI TEOpUM».

JlaGopaTopHbIe ONBITHI. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHLEHTPALMHU, TEMIIEPATYpBHI,
MPUPOJABI  PEarupyroUINX BelecTB, PasnojkeHue mepokcuia BOJOPOAA B TMPUCYTCTBUU
KaranuzaTopa. OnpeaeneHue cpeasl pacTBOpa ¢ NOMOIIbIO YHUBEPCAIIBHOTO UHINKATOPA.

HEOPI'AHUYECKASA XUMUSA
Tema 5. Metanibl (7 1)

[lonoxkxeHne  MeTaJuIoB B MEPUOJUYECKOM  CHCTEME  XHMHUYECKHMX  3JIEMEHTOB
J. U. Menneneea. OOmme CBONCTBA METAJUIOB. JJIEKTPOXUMHMUYECKHHM psll HANpsDKEHUH
MeTaiioB. O0mue crocoObl noyueHus: MeTayioB. CriiaBel. DJIEKTPOIN3 PACTBOPOB U PACILIABOB.



[lonsTtue 0 KOppO3uu METAJIJIOB. CriocoOsr 3aLUTHI oT KOPpO3UH.

O630p MeTa/IOB TJIaBHBIX MNOATPYMNI (A-Tpymi) MNEePUOJUYECKOW CHCTEMbl XHMHUYECKUX
JJIEMEHTOB.

O630p MertamnoB nmobouHbIx noarpynmn (b-rpymm) nepuoauueckoil CUCTEMbl XUMHUYECKHX
JJIEMEHTOB (menp, LUHK, XKEJe30). Oxcunppl u THJIPOKCH/IBI METAJIJIOB.

JdemoncTpanun. O3HaKOMJICHHE ¢ 00pa3iaMi METaJNIOB U UX COCTMHEHUH, CTIJIaBHI,
B3aUMO/ICICTBHE METAJJIOB C KUCIOPOJIOM, KUCIIOTaMH, BOJIOH; TI0Ka3aTEICTBO aM(POTEPHOCTH
QIIOMHUHHMS U €r0 THJIPOKCHIA, 00pa3Ilbl MEAH, Kelle3a, XpoMa, UX COeAMHEHUN; B3auMO/IeiicTBHE
MEJH U KeJe3a ¢ KUCIOPOI0M; B3aUMOJEHCTBUE MEM U JKEJe3a C KUCIOTaMU (CepHasl, CoJIsgHas),
MOJIy4€HHE TUIPOKCHUIA MEIU, XpOMa, OKCUAA MEJIH;
B3aMMOJEMCTBUE OKCUAOB U TMJIPOKCHIOB METAJUIOB C KUCIOTaMH; J10Ka3aTeIbCTBO
amdotepHocTu coenuHeHuit xpoma (III).

PacuerHble 3agqa4yu. PacyeTsl 10 XMMUUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JEH
BBIXO/Ia MPOJYKTa PEaKlUu OT TEOPETUUECKH BO3ZMOXKHOTO.
Tema 6. Hemetaninl (8 1)

00630p cBoCcTB HeMeTAILTOB. OKHCIUTEIFHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA TUITHYHBIX
HeMeTaJI0B. OKCHJIbI HEMETAJJIOB M KMCIIOPOICOAEpKAIE KUCIOThL. BogopoaHblie coeTnHEHNS
HeMeTallsIoB. ['eHeTndeckas CBsA3b HEOPraHMUECKUX U OPraHU4YeCcKUX BellecTB. briToBas
XUMHYECKas TPaMOTHOCTh

JemoncTpanuu. O0pa3ipl HEMETAJUIOB; MOJIETH KPUCTAUNIMYECKUX PEIIETOK, aaMasa,
rpaduTa, NoJIy4eHue aMMHUaKa 1 XJIOpOBOAOPOAa, PACTBOPEHUE UX B BOJIE, J0KA3aTEIbCTBO
KHCIIOTHO-OCHOBHBIX CBOMCTB ATHX BellecTB. CKUTaHHE YIS U CEPhI B KUCIIOPO/Ie, ONpeieTICHIE
XMMHUUYECKHUX CBOMCTB MMPOJYKTOB CrOpaHUsl, B3aUMOJICHCTBUE KOHII. CEPHOM, KOHII. ¥
pa30aBIICHHON a30THOM KHUCTIOT ¢ MEIbIO, BUACOPIIBM « XUMHS BOKPYT HACH.

IIpakTukym. 1. Penenne skcriepuMeHTaIbHBIX 334a4 10 HEOPraHUYECKON XUMUU;
2. pelieHue 3KCIepUMEHTANIBHBIX 33]]a4 [0 OPraHUYEeCKON XUMHUH;
3. nony4yeHue, coOupaHue 1 pacro3HaBaHUE Ta30B.

Yueono-remarnueckui miaan 11 KJIACC

Ne HaumeHnoBanue pa3nenos u Tem KomuuectBo | M3 HUX(KOIHMYECTBO YacoB)
n/ 4acoB (Bcero) | KoHTpoabHbIE [IpakTnueckue
I paboThl paboThl
Tema 1. Baxneiinime XUMHYCCKHE 3 1 -
TOHSTHS U 3aKOHBI
Tema 2. Ilepuoanueckuii 3aKoH U 4 - -
MepUOUYECKasi CUCTEMa XMMUYECKUX
2 anemenToB /I. 1. Menjeneera Ha
OCHOBE
YYEHHsI O CTPOCHHH aTOMOB
Tema 3. CTpoeHue BellecTBa 5 1 -
Tema 4. X¥uMHUeCKUe peakuu 7 1 -
Tema 5. Metamisl 7 -
Tema 6. Hemeraminl 9 1 3

B HuzkHel yacTH TaGJIUIbI YaChl CYMMMPYIOTCS

| Wtoro: | 35 | 3 3




KanennapHno-remarnyeckoe mianuposanue B 11 kinacce, 35 yacos (1 yac B Hezen110),

NPaKTHYeCKUX padoT —3, KOHTPOJIbHBIX pador -3

Ne Tema ypoka Koa- JlaTa npose. /3
n\n BO
yacop | Ilo daxr.
L.
1 2 3 4 8 9
InaBa 1 BaxkHeillumne XMmu4YecKne NOHATUA N 3aKOHBbI.
1 | Atom. Xumuueckuit anemeHT. M30Tomsl. | § Lymp.1.2.3
IIpocTele U ClIOXKHBIE BEIIECTBA
2 | 3akoH coxpaHeHHsI MacChl BEIIECTB, 3aKOH 1 § 2, cTp.5-6,
COXPaHEHHUs U NPEBPAIIECHNS SHEPTUU IPU VYp. 4.6.
XUMHYECKHUX PEeaKIMIX
3 | BxogHasi KOHTposIbHas1 paboTaNel 1
4 | 3akoH mocTosiHCTBa COCTaBa BEIIECTB. | § 2, ctp.6, ynp.7,
BemectBa MonekyIsipHOTO U 3am. 1.2
HEMOJIEKYJISIPHOTO CTPOEHUS
5 [Tepuoanueckuii 3akoH u [leprnonnueckas 1 3agaHue B TETpaau.
cucTeMa XMMHYECKUX 3ieMeHToB JI. M.
MenneneeBa. 3aKOHOMEPHOCTH B UBMEHEHUH
CBOMCTB XMMUYECKUX HJIEMEHTOB
6,7 | CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB 2 § 3-4, ctp.22, ynip.5-7,
XUMHUYECKHUX JIEMEHTOB 3ajgaya 1.
BanenTHOCTB. BanieHTHBIE BO3MOXKHOCTH U 1 § 5, cTp.22, ynp.11-
8 | pasMepsl aTOMOB XMMHYECKUX 3JIEMEHTOB 17,
I'maBa 2 CTpoeHns BemecTsBa.
Xumuueckas cBsi3b. MloHHas U KOBaJlEeHTHAs 1 § 6 (c.24-26), 8, ynp.
9 | xumuueckue cBs3u. TUIBI KPUCTATUTMYECKUX 1-4, (c. 41), 3amaya 1
pEIIeTOK. (c.42)
Meramnueckast 1 BOIOPOHas CBsI3U THUIbI 1 § 6, 8, ymip. 8, 3a1a4a
10 | xpucrammyeckux pemeTox. 2 (c.41-42)
11 | IlpuauHBl MHOTOOOpA3HS BEUIECTB 1 §9,ymp. 9, (c. 41),
3anaya 3 (c. 42)
Hucnepcusie cuctembl. O6001IeHNE 3HAHUI 1 3anaHue B TeTpaau.
12 | mo remam « OCHOBHBIE 3aKOHBI XUMUH. [13
I1C INM, CTpoeHue BEIIEeCTBAY.
KonTtpoiabHasi padora Ne 2 no temam 1 He 3anmano
13 « OcHoBHbIe 3akoHbI Xumuu. 113 T1C JIUM,
CrpoeHue BenecTay.
I'naBa 3 Xumu4yeckune peakuum.
14 | CymHOCTh 1 KJIacCH(PUKAIHAS XUMHYECKIX 1 § 11, ynp.3, 4,8
peaKIui 3amayda. 1,2, c. 48
15 | CxkopocTh XuMHUECKUX peakiuii. GaKTOpBhI, 1 § 12, ymp. 1, 4-6
BIIMSIIOIINE HA CKOPOCTh XUMUYECKUX PEaKIUil 3agaun 1-2 (c.63)
16 | Xumnueckoe paBHoBecue. [Tpunnun Jle 1 § 13-14, ynp. 7-12,

[[Tarenbe. [Ipon3BOACTBO CEPHON KUCIOTHI
KOHTAaKTHBIM CIOCOOOM

3amaun 3, 4 (c. 63)




I'naBa 4 PacTBopbl.

17 | Dnexrponutnueckas nucconuanus. CUibHbIE § 15-17, yop. 1-3,

U clla0bIe AJICKTPOIUTHL. BomopoaHbIit 3agayva |
nokasatesb (pH) pactBopa (c.74)

18 | I'maponu3 opraHMYecKX U HEOPraHNYECKHUX § 18, ynp. 4-11,
BELIECTB

19 | O6oO01enne 1 cucTeMaTU3aua 3HaHUHI 110 [ToaroToBUT. K KOHTP.
TeMe « XMMUYECKUE PEAKIINID) pabore, 3a1aHuE B

TETpaau

20 | Kourpoabnasi padora Ne 3 o teme « Turbl
XUMHUYECKUX peaKlui

21 [Tonoxxenue metayuios B IICXD J1. U. MerTanibl BBEJCHUE B

Menneneena. O0mme CBOMCTBA METAILIOB. temy (c. 77-79) ymp.
1-4, (c. 89); § 28,
3amaya 1 (¢.89)

22 OO6mue criocoObI TOTYYSHHS] METAJLIOB. § 19, ynp. 5-6, 3agaun

Crnassl Ha BBIXOJ IPOAYKTa
peaxkiuu

23 | DyeKTpoIn3 pacTBOPOB U PaCILIaBOB § 19, yop. 7-10, 7, 8

3amauu 4-5 (c. 89

24 | IlonsTHe 0 KOppo3uH MeTayioB. CrocoObI § 20), yop. 11-13,

3alIUTHl OT KOPPO3UU 3aJ]a4i Ha U30BITOK,
HEJ0CTaTOK

25 | O630p METAIOB TJIABHBIX MoArpym (A- § 21, 3amanus 1o
IPYII) TEPUOTUIECKON CUCTEMBI XUMUUECKHUX KapTOYKaM,TOATOT.
AIIEMEHTOB COO0OIIIEeH.

26 | O630p MeTamioB o604HbIX oArpyn (b- § 22, 23, 26-27 ymp.
TPYII) TEPHOTUIECKON CUCTEMBI XUMHUUYECKHUX 1-4, 7-12, 3apgaum 2, 4
AJIEMEHTOB (M€]lb, IMHK, YKEJI€30) (c. 118)

27 OKcuIbl ¥ TUAPOKCUABI METAIIIOB § 29, ymp. 16-18,

3aaaya 3, (c. 118)

28 | O0630p cBoiicTB HeMeTaI0B. OKUCINUTENBHO- § 30, yop. 1-4, 3anaua

BOCCTAaHOBHUTEIIbHBIE CBOMCTBA TUITUYHBIX 2, ctp.138
HEMETAJIOB
29 | Okcuabl HEMETAIOB M KUCIOPOICOAEpAKAIIIE § 31, ynp. 5-10, 13

KHUCJIOTBI (a), 3amava 1 (c. 138),

Bomoponnsie coemHeHns HEMETaIOB 32, yop. 11,13 (6, B),

[Toxroroska k m/p Ne
3, ctp.144

30 | [IpaBuia Tb. Pemenue skcrniepuMeEHTAIBHBIX n/p Ne 4, ctp.144
3a]a4 110 HEOPraHNYEeCKOW XHUMHHU

31 | [IpaBuna Tb. Pemenune skcrniepuMeHTaIbHBIX n/p Ne 6, ctp.145
3a/1ay 0 OPraHUuYeCKON XUMUU

32 | IlpaBuna Tb. Ilomydyenue, coOupanue u PaboTa ¢ nemoukamu
pacro3HaBaHue ra3oB MIpEeBpaICHUI

33 KonTpoasnas padora Ne 4 1o rTeMam
« Metamnely, «Hemeramis

34 I'eneTnyeckas CBsI3b HEOPraHUYECKUX U § 33, ymp. (c. 143),

OpPraHM4CCKNX BCIICCTB

paboTa ¢ 1enovYkamMu
[IPEBPALLCHUI




35

O0001IeHME ¥ cUcTeMAaTH3alUs 3HAHUMN 1O
teMaM «Metamie» 1 «Hemeramis»

3aaHus K KOHTP.
paboTe B TeTpaaun




