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IHosicHUTEIbHAA 3aIHCKA

Hacrosimass mporpamma st cpenHedt  (mosiHO#M) — 001ieoOpa3oBaTeIbHOM  IIKOJIBI
pazpaborana Ha OCHOBE (YHJAAMEHTAIBHOTO Sapa COAEpX aHUs OOIero oOpa3oBaHUS U
TpeOOBaHUI K pe3ysibTaTaM CpeaHero (TMOoJTHOro) oOmiero oOpa3oBaHWsl, MPEACTABICHHBIX B
benepasibHOM ["OCy1apCTBEHHOM CTaHJApPTE CPeAHETO (ITOJTHOTO) 00IIero 00pa3oBaHus BTOPOTO
MOKOJICHUSI. B Hel Takke Y4YTeHBl OCHOBHBIC WJIEM W TIOJIOKEHHUS IMPOTPAMMBI PAa3BUTHS U
(GhopMHpPOBaHMS YHUBEpPCAJTbHBIX YYEOHBIX JEWCTBHM JJIs cpemHero (IOJHOT0) OOIIero
oOpa3zoBaHust M COONIO/IEHA TPEEMCTBEHHOCTh C NMPUMEPHBIMHU TPOTpaMMaMH JUIsi OCHOBHOTO
oOmero oopa3oBaHusl.

Hacrosmas mporpamma mo XuMu# coctaBiieHa Jyis yuantuxcst 10-11 kiaccoB Ha 6a30BOM
ypoBHe B o0beMe 69 yacoB (1uac B Heaemo B 10 kimacce, 1 gac B Heneno B 11 kimacce).

Cpennee (monHOe) oOmiee oOpa3oBaHHME — TPEThs, 3aKIIOYHMTENIbHAS CTYINEHb OOIIEro
obpazoBanus. Conepkanue cpenHero (MoJHOro) ooIero oopa3oBaHus HAMIPABJICHO HA PELICHHE
JBYX 3aj1a4:

1. 3aBepuieHne o011e00pa30BaTENbHOM MOATOTOBKH B COOTBETCTBHM C 3aKOHOM 00
obpazoBannu (B pepakmuu 2007 1);

2. Peanu3zanus npeanpodeccuoHanbHOro o0mero oopa3oBanus, KOTOPOE MO3BOJISET
o0ecnevnuTh MPEeeMCTBEHHOCTh 00Iero U MpodeCCHOHATBHOTO 00pa30BaHUsl.

OpHolt W3 BaXHEHIIMX 3a7ad dTOTO dTama SBJISETCS MOATOTOBKA OOYYarONIMXCS K
OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U TNPOPECCHOHATBHOTO MYTH.
OOyuaromyecss TOMHKHBI HAYYUTHCSI CAMOCTOSITENIBHO CTaBUTh IIETH M ONPENENsATh MYTH UX
JOCTHKEHHSI, UCTIOJIb30BAaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACSITEILHOCTU B PEAIbHOM JKU3HH,
3a paMKaMu y4eOHOTo Tporiecca.

I'1aBHbIE HeM cpenHero (MOTHOro) 001Iero 00pa3oBaHUs COCTOST:

1. B QopMHpPOBaHMHM TIEIIOCTHOTO TPEICTABICHUS O MHpE, OCHOBAaHHOTO Ha
nproOPETEHHBIX 3HAHUSIX, YMEHHSIX M CII0C00aX NesITeIbHOCTH;

2. B TpUOOpETEeHUH ONbITa Pa3sHOOOpA3HOH MAEATETBHOCTH, OMNbITA IO3HAHUS H
CaMOTIO3HaHUS;

3. B TOATOTOBKE K OCYIIECTBICHHIO OCO3HAaHHOTO BbIOOpa WHAWBUAYaIbHOM
o0OpazoBarenbHON WK MPodheCcCUOHATBFHON TPACKTOPHUH.

bonpmioli BKkiIax B JIOCTIDKCHHWE TJABHBIX Ilelied cpeaHero (TOJHOTO) 0O0IIero
00pa3oBaHMsI BHOCUT N3yYCHNE XUMHHU, KOTOPOE MPHU3BAHO 00€CIIeYHTh:

1. ¢popmupoBaHHEe CUCTEMBI XUMHYECKUX 3HAHWH KaK KOMIIOHEHTA €CTECTBEHHO-HAay4YHOI
KapTHUHbBI MUPA;

2. pa3BUTHE JIMYHOCTH OOYYalOLIUXCSA, MX HMHTEUICKTYalbHOE M  HPAaBCTBEHHOE
COBEPIIICHCTBOBaHUE, (POPMUPOBAHUE y HHUX T'YMAaHHUCTHYECKHX OTHOLICHUH M HKOJOTHYECKU
11eJ1ec000pa3HOro NOBECHUS B OBITY U TPYI0BOU AEATEIBHOCTH;

3. BBIpaOOTKY MOHUMAHUsS OOIIECTBEHHOW NOTPEOHOCTH B PAa3BUTHH XHUMHH, a TaKKe
¢dbopMHpOBaHHE OTHOIIEHUS K XUMHH KaK BO3MOXKHOW oOmacTé Oyaymied NpakTU4ecKoi
NesITeTbHOCTH;



4.

(I)OpMPIpOBaHI/Ie YMCHUA 0e30I1acHOro 06paI_I_[CHI/I$I C BCHICCTBAMH, HUCHOJIb3YCMbBIMU B

HOBCEIHEBHON KU3HU.

4.

Henamu uzyuenun xumuu ¢ cpeoneil (nOaAHOI) WKoO1E AGTAIOMCA:

¢popMupoBaHue yMeHHMs BHICTh W IOHHMAaTh IIEHHOCTh OOpa30BaHUs, 3HAYMMOCTD
XMMHUYECKOTO 3HaHUS JUIsl KaKJIOrO0 4YeJIOBEKa HE3aBUCHUMO OT €ro NpoQeccCHOHAIbHON
NeSITeTPHOCTH; YMEHHUE Pa3NudaTh (PaKThl U OICHKH, CPAaBHUBATH OLIEHOYHBIC BBIBOIHI,
BUJIETh UX CBSI3b C KPUTEPUSMHU OLEHOK U CBSI3b KPUTEPHEB C OINPENEICHHON CHCTEMON
IIEHHOCTEH, (OPMYITMPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

(¢opMupoBaHUeE IIEIOCTHOTO TPEACTABICHUS O MHpPE, MPEICTABICHHUS O POJIH XUMHHU B
CO3/IaHUU COBPEMEHHOM €eCTECTBEHHO-HAYYHOW KapTUHBI MHUPA, YMEHHS OOBACHSTH
00BEKTHI W TIPOIIECCH OKpPYXAlomeld JACHCTBUTEIBHOCTH (IIPUPOTHOM, COIMATBHOM,
KyJbTYPHOH, TEXHUUECKON CPEeJIbl), UCTIONB3YsI 11l 3TOT0 XUMUYECKUE 3HAHMUS;
npuodpereHue ONbITA Pa3HOOOpPa3HOM  JEATENBHOCTH, ONbITA [O3HAHUS U
CaMOTIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINX
YHHUBEpPCaJIbHOE 3HAUYECHUE MJISl Pa3IMYHBIX BUAOB JIEATEIHHOCTH — HABBIKOB PEILICHUS
npoOjeM, NpPUHATHS peIIeHWi, IoHMCcKa, aHanu3a U 00paboTKu HH(OpMaLuy,
KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB HW3MEPEHM, COTPYAHHYECTBA, OE30MacCHOTO
oOpaleHus C BeIECTBAMHU B MIOBCEHEBHON KHU3HH.

OCBOeHME 3HAHUH 0 XUMUYECKOW COCTaBIISIFOIICH €CTeCTBEHHOHAYYHON KapTHUHBI MHPA,

BOKHEHIIMX XUMUYECKUX NOHATUN, 3aKOHAX U TEOPUSX;

3.

7.

8.

OBJIaJleHHe YMEHHMSIMH TIPUMCHATh TMOJY4YCHHbIE 3HAHUA [ OOBACHEHUS
pa3H006pa3HHx XUMHYECKHUX SIBJIEHUA U CBOWUCTB BCIICCTB, OLUCHKH POJMA XUMHU B
Pa3BUTUHU COBPEMEHHBIX TEXHOJOTUIN U MOJIYyYEHUH HOBBIX MAaTEPHAJIOB;
PAa3BUTHE TI0O3HABATCIBHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CHOCOOHOCTEH B
MPOIIECCE CAMOCTOSATEIHHOTO MPHOOPETEHUSI XUMUYECKUX 3HAHUN C HCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB HHq)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;
BOCIIMTAHME YOEXICHHOCTH B IIO3UTUBHOW pPOJM XHMHH B >KU3HH COBPEMEHHOIO
06HI€CTB3, H€O6XOI[I/IMOCTI/I XUMHUYCCKHU I'PaMOTHOT'O OTHOIICHHUA K CBOEMY 3J0POBLIO H K
OKpYXKaroIlei cpeae;
NpUMeHeHHue MOJYYeHHbIX 3HAHUH M yMeHHWii Juisi 0e30MacHOr0 WCTOJIb30BAHUS
BCIICCTB U MAaTCpHAJIOB B 6I)ITy, CETBbCKOM XO3SHMCTBE M Ha MMPOU3BOACTBE, PCUICHHUA
MPAKTUYECKHUX 3a7iad B TOBCEIHEBHOM JKU3HU, MPEAYNPEKICHUS SIBICHUN, HAHOCAIINX
BpEJ1 3/I0pOBbIO YEJIOBEKA U OKpPYKAoIlIeh cpejie.

IleHHOCTHBIE OPHEHTHPHI COAEPKAHUSA Kypca XHMHUH.

B kauecTBe 1IEHHOCTHBIX OPUEHTUPOB XMMHUUYECKOTO 00pa30BaHUS BBICTYNAIOT OOBEKTHI,

u3ydaeMble B Kypce XHMHUH, K KOTOPbIM y ydamuxcs (GopMupyeTcs LEHHOCTHOE OTHOLICHHE.
IIpu 3TOM Beayllyr pPOJIb WUIPAOT IO3HABaTENbHbIE LEHHOCTH, TaK Kak JaHHbIM y4eOHbIN

npeaAMeT BXOAUT B TIpyHlIly MNPEAMCTOB IIO3HABATCIBHOI'O IHUKIA, TJIaBHAA M[OCJIb KOTOPBIX

3aKJII0YaCTCA B U3YUYCHUU ITPHUPObI.

OCHOBy no3HaeaniesibHovlx ueHHocmeﬁ COCTAaBJIAAKOT HAYYHBIC 3HAHUSA U HAYYHBIC MCTO/IbI

no3Hanus. Ilo3HaBaTenbHBIE IIEHHOCTHBIC OpHUCHTaluu, Q)opMpreMLIe B Iponecce H3yUCHU

XUMUH, IPOABJIAIOTCS B IPU3HAHUU:



1. LEHHOCTH HAyYHOTO 3HAHMS, €ro MPaKTUYECKONW 3HAUUMOCTH, IOCTOBEPHOCTH;
2. IIEHHOCTU XUMHWUYCCKHUX MECTOJ0B HUCCIICAOBaAHUA JKUBOH 1 HEXKUBOU MpUpoOabL.
Pa3BuTHe mo3HAaBaATEIBHBIX IIEHHOCTHBIX OpI/IeHTaLII/Iﬁ COACPpIKaHUA KypCa XHUMHHU I103BOJISACT
c(OpMHPOBATH:
® YBAKUTEIbHOE OTHOLICHUE K CO3UIATENbHOM, TBOPUECKOI 1 TeTbHOCTH;
® TIOHUMaHHSA HEOOXOIUMOCTH 37I0pPOBOTO 00pa3a KHU3HH;
® TMOTPEOHOCTh B OE3YCIIOBHOM BBITIOJIHEHHH MPABHJ 0€301MaCHOTO MCIOIb30BaHUS
BEIIIECTB B IOBCETHEBHOMN KU3HU;
® CO3HATENIbHBIN BBIOOp OyIyIIel mpodecCuoOHATBHOU eITeTbHOCTH.
Kypc xumun 0651a1aeT BO3MOKHOCTSAMU JJIs1 POPMHUPOBAHUST KOMMYHHKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIIOT TpOIeCC OOUICHWs W rpaMoTHas peyb. KOMMyHHKAaTHBHBIC
LIEHHOCTH CIIOCOOCTBYIOT:
® TPaBUILHOMY HCTOJIH30BAHUIO XUMHUYECKON TEPMUHOJIOTUN ¥ CUMBOJIHKHY;
® PA3BUTHIO HOTp€6HOCTI/I BE€CTU OUAJIOr, BLBICIIYIIMBATL MHCHHEC OIIIIOHCHTA,
y4acTBOBAaTh B TUCKYCCHH,
® DAa3BUTHIO CIIOCOOHOCTU OTKPBITO BBIPAKaTh U APIyMEHTHPOBAHHO OTCTAaUBaTh
CBOIO TOUKY 3PEHHUSI.

Jannass mporpamMma mnpeaycMmarpuBaeT (OPMHPOBAHHUE Y YYAIIUXCS O0OIMIEey4eOHBIX
YMEHHUI U HABBIKOB, YHUBEPCAIBHBIX CMOCOOOB AESITEILHOCTH U KJIIOYEBBIX KOMIleTeHIuil. B
STOM HAaINpaBJICHUU NPUOPUTETAMH JJisi Y4eOHOro MpeaMeTa «XHMHs» B cTaplled IIKojie Ha
0a30BOM ypOBHE SIBIISIFOTCS:

® YVYMEHHE CaMOCTOATEIbHO W  MOTHBUPOBAHHO  OpPraHU3O0BHIBATH  CBOIO
MO3HABATENIbHYIO JIEATENbHOCTh (OT MOCTAHOBKHU LIENU JI0 MOJYyYEHUS U OLICHKH
pe3yabTaTa);

® ONpeJeNeHNe CYIIHOCTHRIX XapaKTePUCTHK U3y4aeMOro 00bEKTa;

® yYMEHHE Pa3BEPHYTO OOOCHOBBIBAThH CYXKIEHUS, JaBaTh OMPEICICHUS, TIPUBOINUTH
JI0KAa3aTeNIbCTBA; OICHMBAaHME W  KOPPEKTUPOBKA CBOEro TOBEJICHUS B
OKpYXKarollIeH cpeae;

® BBIMIOJIHEHUE B TPAKTUYECKOM NEATENbHOCTH M B TOBCEAHEBHOW KHU3HU
9KOJIOTHUECKUX TPEOOBAHUI;

® JCIOJIb30BaHUE MYJIBTUMEIUMHBIX PECYPCOB W KOMITBIOTEPHBIX TEXHOJOTUM IS
00paboTKu, mepeAayu, cucTeMaTu3auuud uWHboOpManuu, co3gaHue 0a3 JaHHbBIX,
MPE3EHTAlN PE3YIHTATOB MO3HABATEIFHON M MPAKTHYECKOU JIeATETLHOCTH.

B ocHOBy mnporpamMmbl MOJNOXKEH NPUHIMI pa3BuBaroiero oOyudeHus. I[Iporpamma
ONMpaeTcs Ha MaTepual, HU3y4YeHHbIH B 8—9 Kilaccax, MO3TOMY HEKOTOPBIE TEMBI Kypca
paccMaTpuBalOTCs TMOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOpPETHYECKOM YpoBHe. Takoit
MOJIXOJI TMO3BOJSET YIiayOlsTh W pa3BUBaTh MOHSATHE O BELIECTBE MU XMMHYECKOM IIpoliecce,
3aKpeIUIITh TMPONACHHBIA MaTepuall B AKTUBHOW NaMATHU YYallUuXCs, a TaKXe COXPaHITh
MIPEEeMCTBEHHOCTD B Mpoiiecce 00ydeHusl.

[Iporpamma obOecreynMBaeT CO3HATEIBHOE YCBOCHHE  yYANIUMHCS — BaKHEUIINX
XUMHUYECKUX 3aKOHOB, TEOPHH U TOHATHI;, (OpMUpPYET MpEACTaBIEHHWE O POIU XHUMHHU B
pa3BUTUU Pa3HOOOPA3HBIX OTpACie MPOW3BOJCTBA; 3HAKOMUT C BEUIECTBAMH, OKPY KAIOIIUMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAaHHUE YJENSAETCS CYUIHOCTHM XMMHYECKUX peakIud u
METOAaM UX OCYIIECTBIICHHS, & TAKXKE CIIOCO0AM 3alIUThI OKPYKAIOIIEH CPeIbL.



IIporpamMmmMa cocTaBiieHa C Yy4E€TOM BEAyLIEH PO XUMHUYECKOTO DKCIEPUMEHTA.
IIpenycmarpuBaroTcss BCe BUIBI LIKOJIBHOIO XUMHUYECKOTO HKCIIEPUMEHTa — JIEMOHCTpaluH,
na0opaTOpHbIE OMBITHI U MpaKTU4Yeckue paboThl. Pabovas mporpamMma 1o XMMHUHU pean3yercs
gyepe3 (OPMHUpPOBAHWE Yy YyUaAIIUXCS OOMEy4eOHBIX YMEHMH W HaBBIKOB, YHHBEPCAIBHBIX
CIOCOOOB JESTENBHOCTH W KJIIOUEBBIX KOMIIETCHLMH 3a CUYET MCIOJIB30BAHUS TEXHOJOTHH
KOJUJIEKTUBHOTO OOyUY€HUSsI, ONOPHBIX KOHCIEKTOB, TUAAKTUUECKUX MATEpUAIOB, U MPUMEHEHUS
TEXHOJIOTUH Irpa)UIecKOro MpeIcTaBIeHUus HHOOPMAIMH TPU CTPYKTYPUPOBAHUH 3HAHUI.

B nmenom Kypc mo3BOJSET pa3BUTh IPEACTABICHHS YYalIUXCS O IMO3HABAEMOCTH MHpA,
€IWHCTBE J>KMBOM M HEXWBOM NPUPOABI, CPOPMHPOBATH 3HAHUS O BAXHEHUIIMX aCIEKTax
COBPEMEHHON €CTECTBEHHOHAYyUYHOW KapTHHBI MUpPA, YMEHUs, BOCTPEOOBAHHBIE B IOBCEAHEBHOM
KU3HM M IIO3BOJIIIOIINAE OPUEHTUPOBATHCS B OKPYKAIOIIEM MHUPE, BOCIMUTATh 4YEJIOBEKA,
OCO3HAIOILEro ce0sl YaCThIO MPUPOIBL.

Peanuzanus nanHO# mporpamMMbl B Ipolecce 0Oy4YeHHs MO3BOJUT YYallUMCS YCBOUTh
KIIIOUEBBIE XUMHUYECKHE KOMIIETEHIIMM M MOHATH POJIb XMMHUU CPEIU APYTHUX HAYK O IPHUPOJE,
3HAYCHHE €€ Ul YEIIOBEYECTBA.

TpeOoBaHMs K YPOBHIO OJATOTOBKH 00y4AaIOIIMXCS HA CTYIIEHU CPeaHero (IMoJIHOro0)
o0pa3zoBaHus
Pe3ynvmamul oceoenusn Kypca Xxumuu.

JlesiTensHOCTh 00pa30BaTENBHOTO YUPEXKISHUS 001Iero 00pa3oBaHus B 00yUYEeHUN XUMUU
B cpeaHell (MONHOM) INKoJe MAODKHA OBbITh HampaBieHa Ha JOCTHIKEHHE CIEAYIOIIUX
JIMYHOCTHBIX Pe3yJ1bTATOB:

o B LIEHHOCTHO-OPUEHTALIMOHHOM cdepe — BOCIUTaHHE 4YyBCTBAa TIOPAOCTH3A
POCCHICKYIO XMMHUYECKYIO HAyKy, T'YMaHU3Ma, 11€JIeyCTPEMIIEHHOCTH;

. B TpYIOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAalibHeHIen
00pa3oBaTeIbHON TPACKTOPUH;

. B TIIO3HaBaTelIbHOM cdepe — yMEHue YNpaBiIsTh CBOEW I03HABATEIbHOU
JESITeNbHOCTBIO.

MeTaHpeI[MeTHI)IMI/I pGSYJ'IBTaTaMI/I OCBOCHUA BBIHyCKHI/IKaMI/I OCHOBHOfI ITKOJIBI HpOFpaMMBI
10 XUMHUH SIBJISFOTCS:

° HCITIOJIB30BAHUEC YMGHI/If/'I 158 HaBBIKOB pa3JII/I‘-IHI)IX BHUI0B HO3HaBaT€HBHOfI
ACATCIBbHOCTH, HpI/IMeHeHI/Ie OCHOBHBIX METOOOB IIO3HAHUA (CI/ICTGMHO-
WHPOPMALMOHHBIA aHAIHW3, MOJACITHPOBAHWE) IS W3YyYEHHs pPa3IUYHBIX CTOPOH
OKpY>Karollleu NeCTBUTEIbHOCTH;

® UCMOJNb30BaHUE OCHOBHBIX HMHTEIUICKTYAIbHBIX OmNepanuii:  (opMyIHMpoBaHUE
TUTOTE3, aHAJM3 W CUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CHCTeMaTH3allus, BBHISBICHUE
HpI/ILII/IHHO-CJICI[CTBCHHI)IX CBSI3€I>1, IIOUCK aHaJIOI'0B,

e yMEHHE TEeHEepUPOBaTh HJAEU U OMNPENeNATh CpPeACTBa, HEOOXOOUMBbIE s HX
peanu3anuu;

® yYMEHHE OIPEACIATh LEJU U 3aJa4M JIeATeIbHOCTH, BRIOUPATh CPENICTBA peaTnu3aluu
LEJIU U IPUMEHSTh UX Ha MIPAKTHUKE;

L HUCITIOJIB30BAHUC paSJ'II/I‘—IHBIX NCTOYHHUKOB I/IH(i)OpMaHI/II/I, IIOHUMAHHUEC 3aBHUCHUMOCTH
comepxkaHusi U (GopMbI MpeAcTaBiICHUST WHGOPMAIIMH OT IeJied KOMMYHHUKAIIMH H
ajapecara.



B o0nactu mnpeaMeTHBIX Ppe3yJbTAaTOB O00pa30BaTeNbHOE YUPEKACHHUE OOIIero
o0pa3oBaHMsI MPEOCTABISACT YUSHUKY BO3MOXKHOCTH Ha CTYIIEHU CPEIHEro (IOJIHOTO) OO0IIero
00pa3oBaHMs HAYYUTHCA:

B II03HABATEILHOM cdepe:

e J1aBaTh OIPENEICHNS HAYYHBIM IIOHATHUAM;
® ONHUCHIBATHh JEMOHCTPAllMOHHBIE M CaMOCTOSITEIbHO IPOBOJUMBIE HKCIEPUMEHTHI,
UCTONbB3Ys AJIs 3TOTO €CTECTBEHHBIN (PYCCKUIT) A3BIK U A3bIK XUMUU;

® ONHUCBIBATh M pa3ivyaTh MW3YUYCHHBIE KJIACCHI HEOPraHWMYECKUX U OPraHUYECKUX
COEIMHEHUH, XUMHUECKUE PEAKIIHH;

e KJaccu(UIMPOBATh N3YUYECHHBIC OOBEKTHI U SIBICHUS;

e Ha0m0JaTh JIEMOHCTPUPYEMBIE U CaMOCTOSTENBHO MPOBOJIMMBIE OIbBIThI, XUMUYECKHE
peakiuu, NpoTEeKaIoIMe B IPUPOJE U B OBITY;

e JenaTh BBIBOABI M YMO3AKIIOYEHHMs U3 HaONIOAEHUN, HW3YYEHHbIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBONCTBA HEM3YyUEHHBIX BELIECTB IO AHAJOTUU CO
CBOMCTBAMH U3yUYECHHBIX;

® CTPYKTypHUpOBaTh U3yUECHHBIN MaTepHUal;

® HHTEPNPETUPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOTYUYEHHYIO U3 IPYTHMX UCTOYHHUKOB;

® ONKUCBIBATH CTPOCHHE AaTroMoOB ayeMeHTOoB [-IV  mepnomoB ¢ HUCHOIB30BaHUEM
AJIEKTPOHHBIX KOH(PHUTypaIlii aTOMOB;

® MOJCIUPOBATH CTPOCHHE MPOCTEHIIMX MOJIEKY] HEOPraHMYECKMX W OPraHHYECKUX
BELIECTB, KPUCTAJLIOB;

B IICHHOCTHO-OPUCHTAIIMOHHOM cdepe:

e aHAIM3UPOBATHL M OLIEHMBATH IIOCIEICTBUS IS OKPYXKAIOWIEH Cpeabl OBITOBOW M
MPOM3BOICTBCHHOM JICATEIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IIepepabOTKOM BEIIECTB;
B TPVIOBOII cdepe:

® POBOIUTH XMMHUYECKHI IKCIICPUMEHT;
B chepe hU3MYECKON KYIABTYDBL:

® OKa3bIBaTh MEPBYIO OMOIIb ITPHU OTPABJIICHUSX, 0XKOTaX M JPYTHX TPaBMaXx, CBA3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM.

Yueono — memoouueckuit Komnaexkm.

[Iporpamma mnpennaraercss Juisi padOThl MO HOBBIM y4yeOHuMkam Xxumuu aBTopoB [.E.
Pymsutuca u ®.I'. ®enpamana, npomenmum skcneptusy PAH u PAO u Bomemmmm B
@enepalibHBI MepeueHb YUYEeOHHKOB, PEKOMEHIOBAaHHBIX MMHHCTEPCTBOM 00Opa3oBaHUs H
Hayku P® Kk wHCmoib30BaHWIO B 00pa3oBaTeNbHOW Tporecce B 0O0IIE0O0pa3oBaTEIBHBIX
yupexaenusx Ha 2014 — 2015 y4eOHbIi TO/I.
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2. Pymsutuc I'.E., ®enpaman @.I°., Xumus. 10 kinacc. — M.: [Ipocsenienue, 2011

3. T'apa H.H. Xwumwusa. IIporpammbl o00611eo0pa3oBaTeNbHbIX yUpexIeHud. — M.:
[Ipocsemenue, 2010

4. bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 knaccel. Pa3BepHyTOoe TemaTHyecKoe
1aHupoBaHue no yueobnukam Pynsutuca I'.E., ®ensamana @.I°., Bonrorpaa, Yuurens, 2009

5. XuMmMuyeckud OIKCIepuMeHT B 1mkone. 10 kmacc:  y4eOHO-METOIMYECKOe
nocobue/O.C.I'abpuansn, JLIT.Batnuna.-M.: Ipoda, 2005.-208 c.



6. Xumusa. Ypoku B 10 kiacce: mocobue i yuuTene o01eo0pazoBaTeabHBIX

yupexnenuit / H.H.I'apa (u op.).-M.: IIpocsemienne, 2009.-111 c.

7. Xumus: 11 kmacc: meroaudeckoe mocodue anst yuutens/A.FO.I'pankosa.-M.: ACT,

2006.-158 c.

8. Xomuenko M.I'. COopHUK 33134 U yIIPa)KHEHUH 110 XUMUH.

IIOHO.]'IHI/ITe.TIl)Haﬂ Jurepartypa AJid YYUTe .

1.

Hunaktuueckudt Marepuan mo xumuud s 10 — 11 kiaccoB: mocobue ans
yuutens/A.M.Pagenxuii, B.I1.I'opmikosa, JI.H.Kpyrnukosa.-M.: Tlpocsemenue, 1996. —
79 c.

Kontponbubie paborel mo xumuu B 10 — 11 kmaccax: mocobue s yduTess/
A.M.Pageukuii.-M.: [Ipocsemenue, 2006.-96 c.

Havana xumun. CoBpeMeHHbIH Kype a1 noctynatonmx B BY3s1: yueOHoe mocobue amns
BVY3o0s/ H.E.Ky3bmenko, B.B.Epemun, B.A.Ilonkos.-9-¢ u3manue, nepepaboTaHHOE U
nmononHeHHoe.-M.: Ok3amen, 2005.-832 c.

Opranuyeckas XMMUS B TeCTax, 3ajadax W ynpaxHeHusx. 10 kimacc: yyeOHoe mocobue
s obmeoOpazoBatenbHblX  yupexkaeHudt/ O.C.I'abpuansan,  M.I'.Octpoymos,
E.E.OctpoymoBa. — 2-u31., crepeotun.-M.: [Ipoda, 2004.-400 c.

CpencrBa 00y4eHus.

1.

5.

[TeuatHble MOCOOUSL.

Tabauybi:

[Tepuonnueckas Tabnuiia Xumudeckux 3nmeMentoB [|.11.MenneneeBa
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUH, COJel

[TopTpeTs! yueHbIx

Ctpoenue aToma

Turbl XUMHYECKHUX CBSI3EH

WNudopManimoHHO-KOMMYHHUKAITMOHHBIE CPEICTBA

e VYueOHOe 3J1eKTpOHHOE u3aHne «OpraHuyecKkast XuMHsD»

e Bupryansnas mkona Kupumna u Medonus. Ypoku xumun. 10-11 kmacesr. — M.
000 «Kupumt u Medoauiin, 2004

e Xumua. MynbruMeauiiHoe ydeOHOe mocobue HoBoro obpasma. — M.: 3A0
[Ipoceemenne-MEJINA, 2005.

Texuuueckue cpencTBa 0Oy4eHus:
e lHTepakTHBHAsA JOCKa
VY4ebHo — npakTUueckoe U yueOHo — JabopaTopHOe 000py10BaHHE:

e [Ipubopsl W TPHUCTIOCOONICHUS: KOMIUICKT IOCYABl M TPUHAUICKHOCTSH IS
MPOBEACHUS J1abOpaTOPHBIX pabOT W TMPaKTUYECKHX paboT (IITAaTUBBI C
MpoOUpKaMH, KOJIOBI, MEPHBIN LMWIMHIpP, QUIBTPOBaNbHAS Oymara, XMMHYECKUE
CTaKaHbl, CHMPTOBKM, CTEKJISHHBbIE MaJO4YKH, (apPopoBble dYalIKH, CIUYKH,
ra300TBOJIHbIE TPYOKH, J1a0OpaTOpHbIE IUTATHUBbI, JYYHHBI, BOPOHKH, BECHI,
WUHAUKATOPHI).

e PeakTHBBI M MaTepUaNbl: KOMIUIEKT PEaKTUBOB JUIsi 0230BOTO YPOBHS

HatypanbHble 0OBEKTHI.



o Komnekuuun HeTH, KaMEHHOTO YIJIA M MPOAYKTOB NepepaboTKH, IIacTMacc,
BOJIOKOH.
Yyeono-reMaruueckuii miaan 10 kiaacce

Ne | Haumenoeanue pazoenoe u mem | Konuuecmeo | U3 nux (konuuecmeo uacos)

n/n uacos Konumponvuvie | Ilpakmuueckue
(6cezo) pabomul pabomul

Paznen 1. TeopeTnueckue oCHOBHI | 3

! OPraHNYEeCKOM XUMHH
2 Paznen 2. YraeBomopo bt 12 1 2
3 Pazpnen 3. Kucnopoaconepxamue | 12 2
OpraHUYECKUEe COCTUHEHUS
4 Paznen 4. Azotconepxaiue 4
OpraHMYECKUE COCTUHEHUS
5 Pazgen 5. Beicokomonekynsipasie | 4 1
OpraHUYEeCKHUE COCAMHEHUS
Hroro: 35 2 4

Yyeono-reMaTuueckuii miaan 11 kiaace

Ne | Haumenoeanue pazoenos u mem | Konuuecmeo | U3 nux (konuuecmeo 4acoe)

n/n uacoe Koumponvuwvie | Ilpakmuueckue
(6cezo) padomul paoomul

Tema 1. Baxueiinme xuMuaecke | 3
OHATHS U 3aKOHBI

2 Tewma 2. [lepuoanueckuii 3akon u | 4
NepUOINYECKast CUCTeMa
XUMUYECKUX HIIEMEHTOB

J. . MeHieneeBa Ha OCHORBE
YYEHHS O CTPOCHUH aTOMOB

3 Tewma 3. CtpoeHue BemiecTsa 5 1
Tema 4. XuMudeckue peakimu 7 1
5 Tema 5. MeTannsr 7
Tema 6. Hemeramisl 8 1 3

Hroro: 34 3 3




Coaepxanue nporpammsl 10 kiace
35 9/rox (1 4/uen.)

OPI'AHUYECKASA XUMUSA

Paznen 1. Tema 1.Teopernyeckue 0CHOBBI OpraHuveckoi xumun (3 1)

@opMHpOBAaHME OPraHWYECKOM XWUMHM Kak HaykKW. Teopuss CTPOCHMsI OpraHM4ECKUX
coequHenuit A. M. bytnepoBa. Yrneponnsiii ckener. Pagukansl. @yHKIMOHAIBHbBIE TPYIIIHI.
I'omonoruyeckuii psia. 'omonoru. CtpykrypHas uzomepusi. Homenkiarypa.

DJNeKTpOHHas NPUPOJAa XUMHUYECKUX CBSI3€H B OPraHMYECKUX COCAUHEHHUSX.
Knaccudukanus oprannueckux coequHeHUH.

Jemonctpanuu. OOpa3ipl OpraHuvecKruX BEIIECTB U MaTepHaioB. MoJenn MOJIeKy
OpraHWYECKHUX BeEIIeCTB. PacTBOPUMOCTH OpPraHMYECKMX BEUIECTB B BOJE M HEBOAHBIX
pactBoputeinsix. [lnaBnenue, oOyriMBaHue U TOpEeHUE OpraHMYECKUX BEUIeCTB. MpuMepsl YB B
Pa3HBIX arperaTHbIX COCTOSHUAX

Pacuernble 3agaum. HaxoxmeHue MoJeKyIsipHOW (OPMYJIbI OPraHUYECKOTO
coeuHeHHs 1o Macce (00beMy) IPOAYKTOB CTOPAHUS.

Paznen 2. YIJIEBOJOPO/bI (12 4)
Tema 2. llpenenbHble yrieBoaopoasb! (aakansl) (3 1)

Crpoenune ankanoB. ['omonoruueckuid psn. Homenknatypa u usomepus. ®Ousndeckue u
XUMHUYECKHE CBOMCTBA ankaHOB. Peakuus 3amemienus. [lonydyeHue W NpUMEHEHHE AJIKAHOB.
[TonsTHE O IMKIOAIKAHAX.

JemoncTpanuu. B3peiB cMecu MeTaHa ¢ Bo3yXxoM. OTHOIIIEHUE AJIKaHOB K KUCJIOTaM,
Ies04YaM, pacTBOPY NepMaHraHata Kajaus 1 OpOMHOM BoJie.
JlabopaTopHble onbIThbl. V3roToBiieHWE Mojeneld MOJIEKYJ YIIeBOJOPOAOB U
rajJloreHONpPOU3BOIHBIX.
IIpakTnyeckasi padora. 1. OnpeneneHue KaueCTBEHHOTO COCTaBa OPraHUYECKHUX
COCIMHEHH.

Tema 3. HenpenesibHble yriieBoa0poabl (4 1)

Ankenbl. Ctpoenue ankeHoB. ['omonornueckuit psna. Homenknatypa. Hzomepus:
YIJIEPOIHOM LIETIH, ITOJIOKEHUS KPATHOU CBSI3H, YUC-, MPAaHc- N30Mepusi. XMMHUYECKHE CBOMCTBA!
peaKIK OKUCIICHUS], MPUCOSANHEHUS, TToJIuMepu3aluu. [IlpuMeHeHne alkeHoB.

Auakanuensbl. Ctpoenue. CBoiicTBa, mpuMeHenue. [IpupoaHbIit kayqyk.
Aakunbl. Ctpoenue anerwieHa. ['omonorun u uzomepbl. Homenknarypa. dusnyeckue u
XUMHYECKHME  CBOMCTBa. Peaknum  npucoenuHeHus W 3aMmenieHus.  [IpumeHenwe.
JdemoncTpaumuu. M3rotoBieHue monesieid MOJIEKYJd TOMOJOTroB M u3oMmepoB.  [lomydenue



alieTwiieHa KapOMIHBIM criocoboM. B3aumosneiicTBue ameTwieHa ¢ pacTBOPOM I€pMaHIaHaTa

Kanus U OpomHOW Bojod. ['openme amnerwmneHa. Pa3nokeHue kaydyka NpH HarpeBaHUA M

UCIIBITAHUE IPOAYKTOB  Pa3JIOXKECHMS. 3HAKOMCTBO c o0Opa3maMu  Kay4yKoOB.
IIpakTuyeckas padora. 2. [lonydeHue sTuIeHa U U3y4YEHHE €T0 CBOICTB.

Tema 4. ApomaTnyeckue yriieBoaopoasl (apeHs) (2 4)

Apenbl. Ctpoenune Oenzona. M3omepus um HOMeHKIaTypa. Dusnyeckne M XUMHUYECKHUE
cBoiicTBa OeH3oma. ['omomnoru Gensona. ['eneTnyeckas cBsi3b ApOMATHUECKUX YTIIEBOAOPOIOB C
IPYTUMHU KJIaCCaMH YIJIEBOJOPOIOB.

JemoncTpanuu. beHs3on kak pactBopuTens, ropeHue 6enszoina. OTHomeHHe 6eH30a K
OpOMHOIi BOJIe ¥ pacTBOpY NepMaHranata kanusi. OKHCIeHHe TOIyoJa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB (3 1)

[Tpupoausiii ra3. Hegtb u HedTenpoaykTel. @usnueckue cBoiictBa. CriocoObl nepepaboTku
He(TH.
JlaGopaTopHble onbIThbl. O3HaKOMIIEHUE C 00pa3liaMu MPOIYKTOB HedTenepepaboTKu.

Pazien 3. KUCJIOPOJICOJEPKAIIAE OPTAHUYECKHUE COEJWHEHMS
(12 1)

Tema 6. CniupTsl U (peHoBI (4 1)

OnHoaromHble mpenenbHble crnupThl. CTpoeHue MONeKysl, (yHKIHMOHAIbHAs TpyIa.
Bonoponnas cBsize. M3omepust 1 HomeHknaTypa. CBoiicTBa MeTaHosa (3TaHOJa), NOJyUYeHHUE U
npuMeHeHue.  OU3MOIOrMYECKOEe  JEUCTBHE  CIHUPTOB  HA  OpraHuM3M  YeJOBEKa.

MHoOroatoMHple  COHUPTBL.  OTWUJIEHIJIMKOJIb,  InuepuH.  CBoiicTBa,  NpPUMEHEHHE.

O®enonpl. Ctpoenue  Moiekynsl  (eHoma.  B3ammHOEe — BiIHMSIHME ~— aTOMOB
B MOJIEKyJlle Ha npumepe MousieKysbl ¢eHona. CpoiictBa. TOKCHYHOCTH (heHONIAa U €ro
coenuHenuil. [Ipumenenue penona. ['eHeTnyeckas cBA3b CIUPTOB U (PEHONA C YIIIEBOAOPOIAMH.

JlaGopaTopHble ombIThbl. B3aumopeilictBue ¢QeHona ¢ OpoMHOM BOJOW U pPacTBOPOM
THAPOKCHUAA HATpUA. PaCTBOpeHI/IC TImiceprHa B BOJIC. PeaKHI/ISI rimnoepuHa ¢ TUAPOKCUIAOM
meau(Il).

PacueTHbIe 3adavdu. PacueTrsl 110 XMMHUYECKAM YpaBHCHUAM IIpHU YCJIOBHH, YTO OJHO M3
pearupyromux BeIecTB AaHO B N30BITKE.

Tema 7. Aabaeruabl, KeTOHbI, KApOOHOBBIE KMCJIOTHI (4 1)

Anpperunbl. Kemonwvi. Crtpoenue Monekyna. @OynkuumonanpHas rpynna. HMzomepus u
HOMeHKatypa. dopmanbaeruyy M auneTalbICTHI: CBOWCTBA, IIOJy4EHHE UM IIPUMEHEHUE.
Ayemon — npedcmasumens kemonos. Ilpumenenue.

OnHOOCHOBHBIE IMpenebHble KapOOHOBbIE KHUCIOTHL. CTpoeHue MoiieKyid. PYHKIIMOHAIbHAS
rpynmna. M3omepuss u HomeHknarypa. CBoiictBa kapOOHOBBIX KucioT. IIpumenenue.



Kpartkue cBefieHHs1 0 HenpeAeabHBIX KapOOHOBBIX KUCIOTax. | eHeTndyeckas CBA3b KapOOHOBBIX
KHCJIOT C IPYTUMU KJIaCCaMU OpraHUYECKUX COCTUHEHUM.
JlaGopaTopHble onbiThl. [lonyueHue sTaHans OKMUCIEHHEM dTaHoja. B3aumopeiicTBue
MeTaHajs (3TaHalIsA) ¢ aMMHUAaYHBIM pacTBopoM okcupaa cepedpa(l) u runpoxcuaa meau(1l).
JlemoHcTpanuu. PacTBOopeHME B allETOHE pa3IMYHBIX OPraHUYECKUX BELIECTB.
IIpakTHyeckas padora. 3. «CBoiicTBa KapOOHOBBIX KUCIOT.
Pacuernnle 3amaum. OrmpenencHUE MacCOBOM WM OOBEMHOW JOJM BBIXOJA TMPOIYKTa
peaKkiuy OT TEOPETHUECKHU BOZMOYKHOTO.

Tema 8. Kupbl. YriaeBoabl (4 1)

XKupsl. Haxoxxnenue B npupoge. Cpoiictsa. [Ipumenenue.

Morwue cpeocmsa. Ilpasuna 6e3onacnoeo oopawjenus co cpedcmsamu ObImMosol XUMUU.

I'moko3a. Ctpoenne monexyibl. CoiictBa rimroko3sl. [Ipumenenne. Caxaposa. CBoiicTBa,
MIPUMEHEHUE.

Kpaxman u memiono3a—  NOpPEACTaBUTENM  NPUPOAHBIX  HojauMepoB.  Peaximus
MOJUKOHIeHCauMu. @u3nueckue W XHMHUYECKHe CcBoWcTBa. HaxoxxneHnue B mpupoie.
[IpumeHeHne. AnieTaTHOE BOJIOKHO.

JlabopaTopHble onbITHI. PacTBOPUMOCTD JKHUPOB, TOKA3aTEIbCTBO WX HENPEAEIBLHOTO
XapakTepa, OMbUIEHUE )XKUPOB. CpaBHEHUE CBOMCTB MbLIA M CUHTETHYECKUX MOIOIIUX CPEICTB.
B3aunmopeiictBue rmoko3sl ¢ ruapokcuaoM wmeau(ll). BzammomeicTBue TIIOKO3BI C
aMMHauHbIM pacTBOpoM okcuga cepebpa(l). B3aumoneiicTBue caxapo3pl C THUIPOKCHIOM
Kanpius. B3aumoneiictBue kpaxmana ¢ uoaoMm. I'miaponu3 kpaxmana. O3HakoOMIIEHHE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
JleMoHcTpanuu. 3HAKOMCTBO ¢ 00pa3laMyd MOIOIIUX U YUCTAIIUX CpencTB. M3ydenwue
MHCTPYKIUH MO UX COCTaBY U MPUMEHEHUIO
IIpakTnueckass paodora. 4. PemieHue 5>KCIEpUMEHTAIbHBIX 3a7ad Ha IOJYyYEHHUE U
pacro3HaBaHle OPraHMYECKUX BELIECTB.

Paznen 4. ABOTCOAEPKAIHIME OPTAHUYECKHUE COEAUMHEHMUA (4 4)
Tema 9. AMUHBI 1 AMHUHOKHCJIOTHI (2 4)

Amunbl. CTtpoeHue MoJekysl. AMuHorpynmna. ®Pusnyeckue M XUMHUYECKHE CBOMCTBA.
AnwinH. CBOWCTBa, MPUMEHEHHE. AMMHOKHMCJIOTHI. M3oMepus u HoMeHknatypa. CBoMCTBa.
AMWHOKHUCIIOTHI KaKk aM(OTepHbIe OpraHuuecKkue coennneHus. [Ipumenenne.

HemoncTpanuu. Okpacka TKaHU aHWJIMHOBBIM KpacuTeneM. [[0Ka3aTenbCTBO HAIMYMS
(yHKIMOHAIBHBIX TPYIII B PACTBOPAX aMUHOKUCIIOT.

Tema 10. beaxu (2 41)

Bbeaxkn — npupoansie nonumepbl. CoctaB M cTpoeHue. PU3NYECKME U XUMUYECKUE
cBoiicTBa. IlpeBpaiieHue OenkoB B OpraHu3Me. YCIEXu B M3YYEHHUM U CHHTe3€ OEJIKOB.
Xumusi u 310poBbe yenmoBeka. JlekapctBa. [IpoOniembl, CBsi3aHHBIE C TNPUMEHEHHEM
JIEKapCTBEHHBIX MPErapaToB.

JdemoncTpanum. I{BeTHbIe peakuyu Ha Oenku (OUypeToBas M KCAaHTOIIPOTEHMHOBAS PEAKLIUN).



O6p8.3L[LI JICKApCTBCHHLIX MPCIIapaTOB U BUTAMHUHOB. O6p33LIBI CpCACTB 'MI'MCHBI 1 KOCMCTHUKHU.

Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHUA (4 4)
Tema 11. CunteTudeckue nojaumepsl (4 4)

[ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX COeIMHEHNX. [lonnmepsl, moiaydaeMble B peakIusax
nonuMmepusanuu. Crpoenue moisekyn. [lonustunen. [Honunponwien. @enongopmanvoezuonsie
cMObl.

Cunrernueckue kayuyku. CTpoeHne, CBOMCTBA, MOJyYeHUE U MpuMeHeHne. CHHTETHYECKUE
BosiokHa. Kamnpos. JlaBcaH.

JemouncTpanuu. OGpasiibl MIaCTMACC, CAHTETUYECKUX KayUyKOB U CUHTETUYECKUX
BOJIOKOH.

Conep:xkanue nporpammbl 11 kiace
34 uy/ron (1 4/nen.)

TEOPETUYECKHUE OCHOBbBI XUMHNU

Tema 1. BaxkHeiiine XuMU4ecKre MOHATHS U 3aKOHBI (3 1)

Atom.  Xumuueckuit  smemeHT.  M3orombl.  I[IpocThie W CIOXKHBIE — BEHIECTBA.

3aKOH COXpaHEHHUsI MAacChl BEIECTB, 3aKOH COXPAHEHUS M TPEBPAIICHUS JHEPTUU TPHU
XUMHUYECKUX PpEaKUMsIX, 3aKOH TIOCTOSIHCTBA COCTaBa. BemectBa MOJIEKYJSIPHOTO —H
HEMOJIEKYJISIPHOTO CTPOCHHSI.

Tema 2. llepuoguvecknii 3aKOH U NIEPHOAUYECKAS CHCTEMA XUMHYECKHUX 3J1eMEHTOB
. . MenpaesieeBa Ha OCHOBE Y4eHHUSsI 0 CTPOCHUHN ATOMOB (4 1)

Amomnvie opoumanu, s-, p-, d- u f~anexkmponsi. OCOOEHHOCTH Pa3MEUICHUS HIIEKTPOHOB MO
opOHWTansM B aTOMax MallbiX W OONbIIUX m1epruoaoB. CBs3b MEPUOIUYCCKOTO 3aKOHA H
MEPUOJUYECKON CHCTEMBI XUMUYECKUX 3JIEMEHTOB C TEOPUEH CTPOECHUsI aTOMOB. Kopomxuu u
ONIUHHDIL 8APUAHMBL MAOIUYbL XUMUYECKUX dTeMeHmo8s. [lonodcenue 6 nepuoouyeckou cucmeme
xumuyeckux anemenmos J[. M. Menoereesa 6o0opoda, naHmanoudo8, aKmuHOUOO8 U
UCKYCCMBEHHO NOJIYUEHHBIX JJIEMEHMO8.

BaneHTHOCTH U BaJIeHTHbIE BO3MOKHOCTH aTOMOB.

demonctpamuu. [ICX3 JI1M, tabnuna « neKTpOHHBIE 000JI0YKH aTOMOBY

Tema 3. Ctpoenue BeuiecTna (5 1)

Xumnueckas cBs3b. FloHHas cBsa3b. KatoHb! M aHMOHBI. KOBalIeHTHAs HENOJISIPHAS CBSA3b.
KoBanenrtHas nosspHas cBsizb. DJIEKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHus. Metayuyeckas
cBs3b. BogopoHas cBs3b. [IpocTpaHcTBEHHOE CTpOEHUE MOJIEKYJI HEOPIraHUUYECKUX U



OpPraHUYECKUX BEILECTB.

Tunbsl KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BellecTB. [IpnunHbI MHOr00Opa3us BEIECTB:
MN30MEPHUsL, TOMOJIOTHS, aJNIOTPOIHSL, U30TOMHS.

Hucnepcrvie cucmemul. Konnongusle pacTBOpPbI. 30111, TENH.

JdeMoHcTpanuu. Moseny HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAINIMYECKUX
KPUCTAJUTMUECKUX pemeTok. O0pa3iibl NUILIEBbIX, KOCMETHUYECKHUX, ONOJIIOTUYECKUX U
MEIUIUHCKHX 3071ei 1 reneil. Dpdext Tungans. Mongenn MoJIeKys H30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peaxkuuu (7 4)
Knaccudukanus XuUMHUECKHMX peakIuii B HEOPTraHUYECKOM W OPraHW4YecKOW XHUMHH.
CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IHuYHbIX (pakTopoB. KaTanmms3 m KaTaam3aTopsl.
O6parumocTh peakiuid. XuMudeckoe paBHOBecwe. CMEIICHHE PaBHOBECHs IO JEHCTBUEM
paznuuHbix (akropos. [Ipunnun Jle [llatenpe. [Ipon3BOoACTBO CEpHON KHCIOTH KOHTAaKTHBIM
CrIocooom.
OnexTponutuyeckass auccouuanus. CunpHble M cnadble aneKkTponuThl. Cpena BOAHBIX
pPacTBOPOB: KUCIHasA, HEUTpanbHasl, menodnas. Bogopoauslii mokasartens (pH) pactBopa.
['unponn3 opraHMuecKux 1 HEOPraHUYECKUX BEILECTB
JdemoncTpanuu. Pa3znuyuHbie TUITBI XUMUYECKUX PEAKIUH, BUIEOONBITHI IO OPraHUYECKOU
XuUMHH, BuaeopuibsM «OCHOBBI MOJIEKYJISIPHO- KHHETUUYECKOM TEOpUm».

JlabopaTopHble ONBITHI. 3aBUCUMOCTh CKOPOCTH pEAKIMU OT KOHIICHTPALIHH,
TEMIIepaTypbl, MPUPOJBl PEarupyrolInx BelEecTB, Pa3noxeHue Mepokcuaa BOAOpPOAa B
MPUCYTCTBUM KaTaiuzaTopa. OrmnpeeneHre cpeabl pacTBOpa C IMOMOIIbI0 YHUBEPCATBLHOTO
WHJUKATOPA.

HEOPI'AHUYECKASA XUMUA

Tema 5. Metanasi (7 4)

[lonoxenne  MeTaJuIOB B MEPUOJMYECKONM  CHCTEME  XHMHYECKHUX  DJIEMEHTOB
. U. MenneneeBa. OOuie CcBOMCTBA METALIOB. OJIEKTPOXUMMUECKUN Pl HaNpsKEHUI
MeTauioB. OOmme crocoObl monydeHuss MeTauioB. CraBbel. DIEKTPOJIM3 PACTBOPOB U
pacmuiaBoB. [lonarue o koppo3un MeTtamioB. CriocoObl 3aIIUTEl OT KOPPO3HH.

O0630p MeTalIoOB TIaBHBIX MHOATPYHN (A-TPYI) NMEPHOAUYECKONH CHUCTEMBl XUMHYECKHX
AJIEMEHTOB.
O0630p MetaioB moO04HBIX moxarpymm (b-rpymm) nepuoauueckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB (M€[Ib, LIUHK, Kene30). OKCUAbI U TUAPOKCUABI METAIIIOB.

JdemoncTpanuun. O3HaKoMJICHHE C 00pa3[aMy METaJUIOB U UX COCJIMHEHUM, CIIJIaBHI,
B3alMOJICIICTBHE METAJJIOB C KHCIOPOJOM, KUCIOTaMH, BOAOM; J0Ka3aTeIbCTBO aM(POTEpPHOCTH
QIIOMHUHMSL U €r0 TUIPOKCHIA, 00pa3libl Me/IH, Kelle3a, XpoMa, UX COeAMHEHUH; B3auMOoieiicTBHE
MEIM U JKelle3a C KHMCIOPOAOM; B3aMMOJAEHCTBHE MEIU M Keje3a ¢ KUCIOTaMu (cepHas,
COJIsSiHAs ), MTOJIy4€HUE THIPOKCHIA MEIU, XpOMa, OKCUAA MEIH;

B3aUMOJICHICTBHE OKCHJOB U THUIPOKCHJIOB METAIZIOB C KHUCIOTaMH; JI0Ka3aTeNbCTBO
amdorepHocTu coenuHeHuit xpoma (I1I).

PacyeTHble 3a1a4un. PacueTsl 10 XMMHUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MAcCOBOM JI0JIEH
BBIX0JIa MPOJYKTA PEAKLIUU OT TEOPETHUECKU BO3MOKHOTO.



Tema 6. Hemetannl (8 1)

O630p cBoicTB HemeTaIOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA THITMYHBIX
HeMeTauioB. OKCHABI HEMETAJIOB M KHUCIOPOICOJEpKAIIHe KHCIOThL.. BomopoaHbie
COCAMHEHUS] HEMETa/UIoB. ['eHeThuecKkasi CBSI3b HEOPraHWYECKHUX M OPraHMYECKHX BEIIECTB.
briTOBast XuMHU4ecKass rpaMOTHOCTb.

JdemoncTpamuun. OOpasnpl HEMETa/UIOB; MOJEIN KPUCTALINYSCKUX  PEIICTOK, ajaMmasa,
rpaduTa, ModydyeHHEe aMMHakKa M XJOPOBOJOPOJA, PACTBOPEHHWE WX B BOJE, JOKA3aTEIhCTBO
KHCIIOTHO-OCHOBHBIX CBOWMCTB 3TUX BemiecTB. CXUraHwe yriis U Cepbl B  KHUCIOPOE,
ONpPEICIICHUE XUMUUYECKUX CBOMCTB MPOAYKTOB CrOPAHUS, B3aUMOJICUCTBHE KOHII. CEPHOM, KOHII.
H
paz0aBIICHHON a30THOM KUCJIOT ¢ MEJIbIO, BUACO(PHIIBM « XUMHSI BOKPYT HAC.

IIpakTUKyM.

1. Pemenue skcrepuMeHTaNbHBIX 33/1a4 IO HEOPTaHUYECKOW XUMUU;
2. Peniennie 3KCEpUMEHTANIBHBIX 33/1a4 110 OPTaHUYECKON XUMUHU;
3. [lonyuenue, coOupanue u pacro3HaBaHUE ra30B.



KanennapHo-remaTtuyeckoe mjiaHupopanue ypokon xumus B 10 kiaacce
(14ac B Hepesr0, Beero 35 4.)

Ne
n/n Tema ypoka Kosmueer | Knace Aara
BO 4acoB
mg:;y DaKkTHYECK
Hu
Pazgen 1. Tema 1. TeopeTuueckue 0CHOBBI 3
OPraHM4ecKol XNMHUH
1 | IIpeameT opraHMYEeCKON XUMHUH. 1
2 | DNeKTpOHHAs PUPOIa XUMUYECKHUX 1
CBsI3€l B OPraHUYECKUX COCAMHEHUSIX
3 | Knaccudukanms opranuuecknx 1
coequHeHuii Pelenue 3a1ay Ha BBIBOJL
XUMHYECKUX POpMYIT
Pazpnen 2. YIVIEBOAOPO/bI 12
Tema 2. IIpenesbHbIe YIi1eBOA0OPOIbI
(ankaHbI)
4 | CtpoeHue ankaHoB. ['oMonoruueckui 1
psan. HomenknaTtypa u uzomepus
5 | CBoiicTBa, NOJy4eHHE U IPUMEHEHHE 1
ankaHoB. [{uknoankaHsbI.
6 | IlpaBuna Th. IIpakTnuyeckasi padbora 1
Nel. «KauecTBeHHOE ompeiesieHue
yriiepojia, BOJOpoja 1 Xjaopa B
OPTaHUYECKUX COCTUHEHUSIX).
Tema 3. HenpenenbHble yIiieBOAOPOAbI 4
7 | Ankenbsl. CTpoeHHE, TOMOJIOTHYECKHI
psia, U30MepHsi, HOMEHKIATypa.
CBoiicTBa AJIKEHOB M MIX IPUMEHEHNE
8 | lpasuna Tb. [IpakTyeckas padora 1
Ne2. «IlonyueHne STUICHA U H3yUCHUE
€ro CBOMCTB».
9 | IloHATHE O TUCHOBBIX YTICBOIOPOIAX. 1
[Ipuponuseiil Kayuyk.
10 | Ankunsl. CTpoeHue, TOMOJIOTHYECKUI 1
psI U30MEepHsi, HOMEHKIATypa,
CBOICTBA U IPUMEHEHHUE allETUJICHA.
Tema 4. ApomaTHuyecKHe yrjieBo10po/ibl 2




(apeHsni).

11

Apenbl. beH30J1 U €ro TOMOJIOTH

12

['eHeTnyeckas CBSI3b apOMaTUUYECKUX
YTIIEBOIOPOAOB C APYTUMHU KIIaCCaMH
YIJ€BOZOPOIOB

Tema S. IlpupoaHbie HCTOYHUKH
YIJ1€BOJ0POA0B

13

[TpupoaHbIil 1 Oy THEIE HEPTSIHbIE
ra3bl, UX COCTaB ¥ IPUMECHEHUE

14

Hedts 1 HepTenpoaykThr. CrIOCOOBI
nepepaboTKu HePTH

15

Kontponbnas padora Ne 1 mo teme
«YTIeBOAOPOIBD)

Pasnen 3. Kuciiopoaocoaep:kammue
OpraHuvyecKune coeTuHEeHUs!

Tema Ne 6. CiupTthl M GeHOJIbI

12

16

OpHOaTOMHBIE MPEAETBHBIC CITUPTHI.
Crtpoenue, CBOICTBA, MOJTyUYEHUE,
MIPUMEHEHUE

17

MHOroaTromMHbl€ CIIMPTHI.
OTUIEHIINKOIB, TaulepuH. CBOICTBa,
IIPUMEHEHNE

18

CrpoeHnue, cBOWCTBA U PUMEHEHHE
dbeHoma

19

['eHeTHYeCKas CBA3b CIIUPTOB U
deHona ¢ yrnerogopoaamu. Perrenue
3aJ1a4 110 XUMUIECKUM YPaBHCHHUSIM
NIPU YCJIOBUH, YTO OJTHO U3 BEILECTB
B3STO B U30BITKE

Tema 7. Alibieru/ibl, KETOHbI,
KapOOHOBbIE KHCJIOThI

20

KapOoHunbHbIe COSTUHEHHS —
AJIBJICTUIIBI U KEeMOHbI.
CBoiicTBa ¥ MPUMEHEHHE AJIbJICTUIOB.

21

KapOoHOBBIE KUCIIOTHI.
[Tonyuenue, CBOMCTBA U KHCIOT

22

IIpaBuna Th. IlpakTuyeckas padora
Ne3. «CBoricTBa KapOOHOBBIX KHCIOTY

23

['eneTnueckast cBsi3b KapOOHOBBIX
KHCJIOT C IPYTUMHU KJ1acCaMu
OpraHMYeCKUX COeNMHEeHM. Pemenne
3aJa4 Ha ONpEACICHUE MaCCOBOM 10JIU
BBIX0/1a IIPOJYKTa OT TEOPETUYECKHU
BO3MO>KHOI'O

Tema 8. ’Kupbl. YriaeBoabl

24

Crnoxusie 3¢upsl. XKupsl

25

Vraesoasl. ['mroko3a.




Omnurocaxapuasl. Caxaposa

26 | Kpaxman u nemososa 1

27 | llpaBuna Th. IlpakTuyeckas padora 1
Ne4q. «Pemenne skcriepuMeEHTAIbHBIX
3aJa4 Ha MOJyYeHHUE U pacro3HaBaHHe
OpPraHMYECKUX BEIIECTB»

Pasznen 4. A3oTocoaep:kamme 4
opraHuvecKue coeJMHeHusl.

Tema 9. AMUHBI M aMHUHOKHCJIOTHI

28 | Amunbl. CTpoeHHE U CBOMCTBA. 1
AHWIMH — MIpeCTaBUTENb
ApOMAaTHYCCKUX aMHUHOB

29 | Amunokucnotsl. MU3omepusi, 1
HOMeHKJaTypa. CBoOMCTBa 1
MPUMCHCHUE

Tema 10. beaknu 2

30 | benku — npupoiHbIEe MOTUMEPHI.
CocraB, CTpYKTypa, CBOHCTBA OEITKOB

31 | Xumus U 300pOBbE YEIOBEKA.

Paspen 5. BeicokomoJIeKyIpHBIE 4
COCIUHEeHUS

Tema 11. CuHTeTHYECKHE TOJIUMEPBI

32 | IloHsiTHE O BEICOKOMOJIEKYIISPHBIX 1
coeauHenusx. [lnactmaccsl u
BOJIOKHA.

33 | Urorosast koHTponbHast Ne 2 paboTa 1

10 TCMamM «KI/ICJ'IOpOI[CO,Z[ep)KaH_II/IC
OpraHU4Y€CKUC COCANHCHUS,
«A30Tconep>1<aume OpraHU4Y€CKUC

COCTMHECHUS

34 | OGoOmenue 3HaHUH 1O KypCy 1
OPraHUYEeCKON XUMHH.

35 | Opranunyeckasi XuMHsl, YEJIOBEK U 1
nmpupoja

KanengapHo-remaTtuyeckoe mjiaHupoBanue ypokon xumus B 11 kiacce
(14ac B Hepes10, BCero 34 4.)

Ne
n/u Tema ypoka Kommueer | Knace Jata
BO 4acCoB
o dakTHUecK
IUIAHY
)/ |
Tema 1. Baxknelinmmne XumMu4ecKue 3




NMOHATHUA U 3AKOHbI

1 Atom. XuMUUeCcKui 351eMeHT. M30TOIEbL.
[IpocThle U coXXHBIE BElIeCTBA

2 3aK0H COXPaHEHHS MACCHI BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU IPU
XUMHUUYECKUX PEAKLIUIX

3 3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

BelecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

Tema 2. Ilepuoguveckuii 3aK0H H

nepuoaniecKass CuHCreMa

xuMu4ieckux diementon /1. U.

MeHaeseeBa Ha OCHOBE YYEHHS O

CTPOCHUH aTOMOB

4

[lepuonnueckuit 3axon u [lepuoanyeckas
cHCTeMa XUMHYECKHX demMeHToB J1.11.
MenaeneeBa. 3aKOHOMEPHOCTH B
W3MEHCHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB

CtpoeHue 3MEKTPOHHBIX 000JI0UEK
aTOMOB XUMHNYECCKUX DJICMCHTOB

BanentHoCTh. BaneHTHEIC BO3MOXXHOCTH
" pasMEpbl aTOMOB XUMHUYCCKUX
OJICMCHTOB

[Tepuoauueckuii 3akon u I[lepronnueckas
cHCTeMa XMMHUYecKuX djieMeHnToB JI. 1.
MenneneeBa. 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB XHUMHYECKUX
3JIEMEHTOB

Tema 3. CTpoenue BelecTna

XuMundeckas cBa3b. MoHHasa n
KOBAJICHTHAs XUMUYECKUE CBI3H.
TuIbl KPUCTAIUIMYECKUX PELIETOK.

Mertannuueckas U BOLOPOAHAsI CBSI3U
TuIbl KPUCTAIINYECKUX PELIETOK.

10

[TpuyrHBI MHOTOOOpA3Us BEIIECTB

11

Hucnepcusie cucremsl. O6001IeHNE
3HaHUH 110 TeMaM «OCHOBHBIC 3aKOHBI
xumuu. [13 TIC I1UM, Ctpoenue
BEIIIECTBAY.

12

Kontponbnas padora Ne 1 o temam
«OcuoBHbIe 3ak0HEI xumuu. 113 TIC
AWM, CtpoeHune BeniecTBay.

Tema 4. XumMnueckne peakumu

13

CymHOCTh U KIaccuuKanus
XHUMUYECKHX PEaKIUi




14

CKOpOCTh XMMUYECKUX PEAKIUH.
@aKTOpBI, BIUAIOLIME HA CKOPOCTh
XUMHUYECKUX PEaKLIUi

15

Xumunueckoe papHoBecHe. [IpuHimn
Jle arense. ITpon3BoaACTBO cepHOM
KHCJIOTBI KOHTAKTHBIM CIIOCOOOM

16

DIEeKTpOTUTHYECKAS TUCCOIHAIIHSI.
CuIbHBIC U clTa0bIe AJIEKTPOJIHTHI.
Bomopoansrii mokazatens (pH)
pactBopa

17

FHI[pOJ'II/IS OpPraHUYCCKHX U
HCOPTaHNYCCKUX BCIICCTB

18

O0001IeHE ¥ cUCTeMAaTH3aUS
3HAHUU 110 TEME « XMUMHUYECKUE
peaKIum»

19

Kontpomnbnas padora Ne 2 o Teme
«Tunel XUMUYECKUX pEAKLIUID)

Tema 5. MerasLiibl

20

[Tonoxxenne metayumos B [ICXD J1. U.
Meunneneesa. O0mme CBOMCTBa
METAJIJIOB.

21

O61ue cnocoObl MOTy4YeHUs
MeTamtoB. CraBbl

22

9J'IeKTp0J'IPI3 pPacTBOPOB U paCIlJIaBOB

23

ITonsiTHE O KOPPO3UU METAIIIOB.
CrniocoOBblI 3aLUThI OT KOPPO3UH

24

O030p METAIIIOB TIABHBIX TOATPYIIT
(A-rpyri) nepuoanYecKoi CUCTEMbI
XUMHUYECKUX 3JIEMEHTOB

25

O0630p MeTaIOB TOOOYHBIX TOATPYIIT
(b-rpymnm) nepuonnyeckoit cucTeMsl
XUMHUYECKHX 3JIEMEHTOB (MeJlb, IINHK,
KEIe30)

26

OKcuIbl ¥ THAPOKCHUIBI METAJIIOB

Tema 6. HemeTasiibl

27

O0630p CBOMCTB HEMETAILJIOB.
OKHCANTETBbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA TUIINYHBIX HEMETAJJIOB

28

OKCHIIBI HEMETAJIOB U
KHCJIOPOJICOIEPKAIINE KUCTOTHI.
Bonopoansie coequHeHUs HEMETAIOB

29

[IpaBuia Th. IlpakTuyeckas padora
Nel. «Penienue sxkcriepuMeHTaNbHBIX
3a/1a4 MO HEOPTraHUYECKON XUMUM»




30

IIpaBuna Th. IlpakTuyeckas padora
Ne2. «Pemenue skcriepuMeHTATbHBIX
3a/1a4 M0 OPraHUYECKOU XUMUNY

31

[IpaBuna Th. IlpakTu4yeckas padora
Ne3. «[lomyuenue, cobupanue u
pacro3HaBaHHE T'a30B»

32

I'eneTmyeckas CBA3b HEOPTaHUYCCKUX
N OPTaHUYCCKUX BCIICCTB

33

O06001IeHE ¥ cCUCTEMAaTA3 AU
3HAHUU 110 TeMaM: «MeTajuibl» U
«HemeTamien)

34

Konrponsnas padora Ne 3 o temam:
«Mertannsl», «HemeTanubi»
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