MunuctepcTBo o0pa3zoBanusi M Hayku PecnyOsiuku Jlarectan
Ortpen oopazoBannsa MO «AKYIIMHCKHI paioH»

MKOY « Cemramaxunckas COII um. Maromenosa M.M.»
HHH 0502005066 OI'PH 1020501263067
semga.sosh@yandex.ru 89285410766

Yreepxaaw

amaxuucekas COIL»

«Maromeaos I'.M.

PABOYAS TIPOI'PAMMA

VYyeOHoro npeamera « XuMus»
s 10-11 xmaccoB

Ha 2022 — 2023 y4eOHbIi rox

Yuurens OMOJIOTUN M XUMHUN
Banaros A.M.


mailto:semga.sosh@yandex.ru

Iloacnumenvnas 3anucka
[Iporpamma mo XMMHH cocTaBieHa B cOOTBeTcTBUHM ¢ TpeboBanusimu @I'OC COO

pe3ylbTaTaM OCBOEHHUS OCHOBHOM  00pa3oBaTENbHOM MPOrpaMMbl  CpPEAHEro  OOIero
o0pa3oBaHMs, HampaBieHa HA [OCTWKEHUE YYAllUMHUCA JIMYHOCTHBIX, METalpeIMEeTHBIX,
IIPEIMETHBIX PE3yIbTaTOB 110 XUMUHU.

[Tporpamma o XMMuM cocTaBiieHa Ha ocHOBe [IpuMepHOil mporpaMMbl cpeiHero ooIero
06pa3zoBaHus 1Mo XUMHH (IIPOoTOKOJ OT 28 uroHs 2016r. Ne2/16-3)

Jlannast paboyasi mporpaMMa OpUEeHTHPOBaHA Ha HCIOJIb30BaHNE YUEOHUKOB M0 XUMUU U
yuebHo-MeToauueckux nocoduit YMK, co3maHHBIX KOJUIEKTUBOM aBTOPOB IOJI PYKOBOJICTBOM
O.C.T'apuensna.

Cpennee obmiee o0pa3oBaHHE — 3aKJIIOUUTENbHAsE CTYNEHb OOIIEro OOpa30BaHUSA.
U3yyenue xumuu Ha ypoeHe cpedHe2o 006uje2o 006pa308aHuUs HANPABGIEHO HA OO0CHMUMNCEHUE
cnedyrwux yenei.

. OCBOCHME 3HAaHMH O XHWMHYECKOW COCTABIISIONIEH ECTECTBEHHO - HAay4YHOHU
KapTUHBI MUPA, BAKHEHIINX XUMUYECKUX MOHITUSAX, 3aKOHAX U TEOPHSIX;

. OBJIAJICHUE YMEHUSMHU MPUMEHITh TMOJY4YCHHbIE 3HAHHUS [N OOBSCHEHUS
pa3HOOOpa3HbIX XMMUYECKUX SIBJIEHUI U CBOICTB BEILECTB, OLEHKH POJIM XUMHUHU B Pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUH U TIOJyYE€HUH HOBBIX MaTepHasoB;

. pa3BUTHE I103HABATEJIbHBIX WHTEPECOB M HHTEIIEKTYaJIbHBIX CHOCOOHOCTEH B
npolecce CaMOCTOSTENIBHOTO TMPHOOPETeHHs XUMMYECKMX 3HaHUM C  HCIOJIb30BaHHEM
Pa3IUYHBIX HCTOYHUKOB UH(POPMAIINH, B TOM YHCJIE KOMITbIOTEPHBIX;

. BOCIHUTAHNUE YOEKAEHHOCTH B MO3UTUBHOM POJIM XUMHUHU B )KM3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XMMHYECKH TI'PaMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
OKpYKarolIleH cpere;

. PUMEHEHNE TOJyUYEHHBIX 3HAHUM M yMEHMH JUisi 0€301acHOro MCHOJIb30BaHUs
BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIMICTBE M Ha TMPOU3BOJACTBE, pELICHUs
IIPAKTUYECKUX 33734 B IOBCEAHEBHOM J>KU3HM, NPENYNPEXKIACHUS SBICHUHM, HAHOCALIMX BpPEN
3/10POBBIO UEJIOBEKA U OKPYKAIOILEH CpeJie.

H3zyuenue xumuu Ha ypoene cpedHe2o 00we20 00pa3o8anusi HANpasieHo HA peuleHue
Cnedyrouux 3a0ay.

* 3aBeplIeHrue 00I11e00pa30BaTENbHON MOATOTOBKM B COOTBETCTBUU € 3akoHOM «O0
obOpa3oBaHuu B POy;

e  peanmm3anus NpeaAnpodhecCHOHATBLHOTO O0Iero oOpa3oBaHMs, IO3BOJISIONIETO

00ecreunTh MPEeeMCTBEHHOCTh 00IIeTro M MpodhecCHOHaTLHOTO 00pa30BaHMS.



Baxneiimeir 3amadyeit oOydeHuss Ha 3Tane MOJYYCHHS CpPEeAHEro o01mero oOpa3oBaHHS
SIBIISIETCS TIOJTOTOBKA OOYYAIOIIMXCSl K OCO3HAHHOMY BBIOOPY JalbHEHIIETO KU3HEHHOTO MyTH.
OOyuaromrecss JOKHBI CaMOCTOSATENBHO HCIIONB30BaTh MPHOOPETEHHBI B IIKOJE OIBIT
NeSITETIHbHOCTH B PEaIbHOM KU3HH, 32 PaMKaMU Y4eOHOro rporecca. [ JlaBHbIe 1einu CpeTHero
o01ero oOpa3oBaHuUs COCTOST:

* B (QOPMHUPOBAHWUHU IIEJIOCTHOTO TMPEJACTABICHUS O MHpPE, OCHOBAHHOTO Ha
NPUOOPETEHHBIX 3HAHUSIX, YMEHHSIX U CIIOCO0aX JIEATEIBHOCTH;

* B IPUOOPETEHUH OIIBITA TO3HAHUS, CAMOTIO3HAHUSI, PA3HOOOPA3HOH e TEILHOCTH;

* B TMOJrOTOBKE K OCO3HAaHHOMY BBIOOpPY 00pa3oBaTeNbHOM M MPOQECCHOHATBHON
TPACKTOPHH.

Oco0eHHOCTBIO OOyYCHHS XHMHH B CpPEIHEH IIKOJIC SBJSICTCS OIMopa HA 3HAHUSA,
NOJYYCHHBIC TIPU H3YYEHUHM XMMHUU B 8—9 Kiaccax, WX pacIIUpeHue, YrIyOJeHHe u
CHCTEMaTH3aIIUS.

B wm3ydenun kypca XuMuu OOJIbIIas POJb OTBOJUTCS XHUMHUYECKOMY OSKCIICPUMEHTY,
KOTOPBI  TIPEJCTABJIICH  TPAKTUYECKUMHU  paboTamu, J1abOpaTOPHBIMH  OMBITAMH U
JEMOHCTPAIIMOHHBIMHU  dKcriepuMeHTaMu. (OYeHb BaKHBIM SIBJSETCS  COOJIIOJIGHHE MPaBHI
TEXHUKU 0€30MACHOCTH NPU pabOTe B XUMHUYECKOW JTabOpaTopuu.

B kauecTBe yennocmuwix opuenmupos XAMIIECKOTr0 00pa30BaHUs BBICTYIAIOT OOBEKTHI,
M3y9aeMbIe B Kypce XUMUH, K KOTOPBIM (hOPMUPYETCS IIEHHOCTHOE OTHOIICHHE.

OCHOBY no3nagsamenvbHbIX YyeHHOCmell COCTABISIIOT Hay4YHbIe 3HAHUSI M HAYYHBIE METOJIbI
MO3HAHUS.

Pa3BuTHe TO3HABATENBHBIX IICHHOCTHBIX OPHUCHTAIIMHM COJCPXKAHUS Kypca XHUMHHU
M03BOJIIET CHOPMUPOBATH:

* YBRXXHUTEIbHOE OTHOIIEHHE K CO3UIATENIbHOM, TBOPUECKOH 1eATeIbHOCTH;

* IOHUMaHKE HeOOXOIMMOCTHU 3/I0POBOTO 00pa3a KU3HU;

* MOTPeOHOCTH B 0O€3yCIIOBHOM BBIMIOJHEHUH TPaBUI OE€30MaCHOTO HCIOJIb30BAHUS
BEIIICCTB B IMIOBCEAHCBHOW KU3HU;

* CO3HATENBHBIN BBIOOp OyAyIIel mpodecCHOHANBHOMN 1eITeIbHOCTH.

Kypc xumum o06namaer BO3MOXHOCTSIMH Uit  (DOPMUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTAaBJISIFOT TPOIECC OOMEHUS ¥ TpamMOTHAs pPeub,
CIOCOOCTBYIOIIINE:

* IPaBUJIBHOMY HCIIOJIb30BAHUIO XUMUYECKOM TEPMUHOJIOTHH;

* PA3BUTUIO MOTPEOHOCTH BECTHU JAMAJIOT, BBICTYIIMBATH MHEHUE OIIMOHEHTA, YYaCTBOBATh

B TUCKYCCHH,



* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPA)KaTh M apryMEHTHPOBAHHO OTCTAaWBATh CBOIO
TOUYKY 3pEHHUS.

Oowan xapakmepucmuka yuedoHozo npeomema.

B cucreme ectecTBeHHO-HAyYHOTO 00pa30BaHUs XUMUS KaK y4eOHBIM MpeaMeT 3aHUMAaeT
BaXHOE MECTO B IO3HAHUHM 3aKOHOB MPHUPOJbI, (POPMUPOBAHUU HAYYHOM KapTUHBI MHUDA,
XUMUYECKOM TPaMOTHOCTH, HEOOXOJIMMOM JIJIsi MOBCEIHEBHOW >KM3HU, HABBIKOB 3J0POBOTO U
0€30IacHOro JJIs YeIOBeKa M OKPYJKaroIlel ero cpeibl oOpas3a jKM3HHU, a TAaKKE B BOCIUTAHUU
9KOJIOTHYECKON KYJIbTYphl, (OPMUPOBAHUU COOCTBEHHOW TO3MIMH IO OTHOIICHHUIO K
XUMHUYECKON HHPOpMaIUH, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

VYcnemHocT M3yuyeHUs Y4YeOHOro MpeaMeTa CBs3aHa C OBJIAJEHHUEM OCHOBHBIMU
NOHATUSAMHM XMMHHU, HAaydYHBIMH (DaKTaMH, 3aKOHAMH, TEOPHSIMH, NMPUMEHEHHUEM MOIYYSHHBIX
3HAHUU TIPU PEIICHUHU MPAKTUYECKUX 3aau.

N3yyenne xumuu Ha 0a30BOM  YpPOBHE OpPUEHTHpPOBAaHO Ha  oOecredeHue
00111e00pa30BaTENBbHON U OOIIEKYIFTYPHON MOATOTOBKU BBIITY CKHUKOB.

Conepxanne 0a30BOT0 Kypca IMO3BOJSIET PACKPBITh BEAYIIME HACU MU OTIEIbHBIC
MOJIOKEHHUS, Ba)XKHBIE B IMO3HABATEIHLHOM M MHPOBO33PEHUYECKOM OTHOILICHUU: 3aBUCHUMOCTD
CBOICTB BEIIECTB OT COCTaBa U CTPOCHHS; OOYCIOBJICHHOCTh MPUMEHEHHUS BEHIECTB HX
CBOICTBaMM; MaTepUalbHOE E€IUHCTBO HEOPraHMYECKMX W  OpPraHMYeCKHX  BEIIECTB;
BO3pacTaollias pojib XUMUU B CO3[JaHUM HOBBIX JIEKApPCTB M MaTEpHUaOB, B SKOHOMHH CHIPbS,
OXpaHe OKPY’KaIOLIEH cpeabl.

N3yuenne npenmera «XvMHsS» B 4YacTH (OPMHUPOBAHUS y OOyYarOIIMXCS HAyYHOTO
MHUPOBO33PEHHUS, OCBOEHHUSI OOIIEHAYYHBIX METOJO0B IIO3HAHUSA, a TaKXKe MPaKTUYECKOTo
NPUMEHEHNS HayYHbIX 3HAHUH OCHOBAHO HAa MEXIPEIMETHBIX CBS3SIX C IMpeaMeTamu obyacteit
€CTECTBEHHBIX, MATEMaTHUECKUX U TYMAHUTApHBIX HayK.

Mecmo npedmema 6 yuebnom niaane

Kypc xumum B cpenseil mkosne npenycmarpuBaerca denepalbHbIM roCyJapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAaHAAPTOM KaK COCTaBHAs 4YacTh MpeaMeTHoN obmactu «EcrecTBeHHO-
HaYYHBIE [TPEIMETHI».

XuMUS BKIIIOYEHA B pasjien 06a3ucHoro yuyeOHOro miaHa cpeaneit mkoibl «Copepkanue,
dbopMupyeMoe ydacTHHKaMu 0Opa3oBaTENbHOTO IMPOIECccay, MOITOMY OOYYaroIIuecss MOTYT
BbIOpaTh XMMHIO Kak Ha 0a30BOM, Tak M Ha yriyOJ€HHOM YypOBHE WJIM K€, B KayecTBe
JIbTEPHATHBBI BBIOPAaTh MHTEIPUPOBAHHBIN Kypc «EcTecTBO3HAHME.

B 6asucHom y4yeOHOM IutaHe 00II€00pa30BaTEeNbHBIX OpraHU3aluid U3yYeHHE XMMHUU

npoBoauTcs u3 pacuéra 1 yac B Hemenmo (70 wacoB 3a Ba roja oOy4eHHs), B COOTBETCTBUU C



KOTOpPHIM M pa3paboTaHa gaHHas paboyas MporpaMma IO XUMHUHU [UJII CPEIHEro OOIIero
oOpa3oBaHus Ha 0A30BOM YPOBHE.

Ilennocmmuoie opuenmupul cooepicanusn yuedoHo20 npeomema Xumus

LleHHOCTHBIE OPUEHTUPBI Kypca XUMHH B IITKOJIE OMPEASISAIOTCS CSIU(UKON XUMHH KaK
Haykd. [loHSTHE «IEHHOCTW» BKIIOYAET EIMHCTBO OOBEKTUBHOrO (caM OOBEKT) U
CyOBEeKTUBHOTO (OTHOIIEHHWE CyOBEKTa K OOBEKTYy), IMOITOMY B KadecTBE I[CHHOCTHBIX
OPUEHTUPOB XMMHUYECKOTO OOpPa30BaHUS BBICTYIAIOT OOBEKTHI, U3y4aeMbIE B KypCce XHMHUU, K
KOTOpOMY y oOyuaromuxcsi popMupyercsi 1IeHHOCTHOe oTHomeHue. [Ipu 3ToM Beaymiyr poiib
WUTPAIOT TI03HABATENIbHBIC IIEHHOCTH, TaK KaK JaHHBIM Y4YCOHBIH MPEAMET BXOIUT B TPYIIITY
MPEJAMETOB TMO3HABATEIILHOTO IMKJIA, TJIaBHAs II€JIb KOTOPBIX 3aKJI0YaeTCs B HW3YUYEHUU
TIPUPO/IBI.

IInanupyemoie nuunocmmusie pezyavmamot oceoenusn OOII:

o OpUEHTaIMsl OO0YyYarolMXCcs Ha JOCTIKEHUE IJMYHOTO CYACThs, peaau3aluio
MO3UTUBHBIX JKU3HEHHBIX TIEPCIEKTUB, WHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEICIICHUI0, CIIOCOOHOCTh CTaBUTh IEIU W CTPOUTH
JKU3HEHHBIC TIJIaHEL,

o TOTOBHOCTb M CIOCOOHOCTH OOecneduTh ce0e W CBOMM OJM3KHUM JIOCTOHHYIO
’KA3Hb B IIPOLIECCE CAMOCTOATEIIBHOM, TBOPUECKON U OTBETCTBEHHOU JIESITEIIbHOCTH;

o TOTOBHOCTb W  CIIOCOOHOCTH  OOyYaromuxcsi K OTCTAaMBAHHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIIOCOOHOCTh BBIPAOATHIBATh COOCTBEHHYIO
MO3UIUIO IO OTHOLICHHIO K OOIIECTBEHHO-TOJUTHYECKUM COOBITHSM TMPOIIOTO U HACTOSIIETO
Ha OCHOBE OCO3HAHHUS M OCMBICIIEHUS MCTOPHUH, TYXOBHBIX IIEHHOCTEW M JTOCTHKEHUW HAIlIel
CTpaHsbl;

o NPUHITHE U pealln3allus LIEHHOCTEeH 3J0pOBOTO M 0e30MacHOro odpasza >KHU3HH,
OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUECKOMY U
TICUXOJIOTHYECKOMY 3JI0POBBIO;

o HETPUSATHE BPEAHBIX TPUBBIUCK: KYPEHUS, YIIOTPEOIECHUS aTKOT0JIsl, HAPKOTHUKOB.

o HPABCTBEHHOE CO3HAaHWE U TIOBEJECHUE HAa OCHOBE YCBOEHHS OOIIEUYEIIOBEYECKUX
LEHHOCTEHN, TOJEPAHTHOI'O CO3HAHMSI U TOBEJACHUS B MOJMKYJbTYPHOM MHUpPE, TOTOBHOCTU U
CITOCOOHOCTH BECTHU JTUAJIOT C APYTHMH JIFOJAbMH, TIOCTUTATh B HEM B3aUMOTIOHMMAaHUsI, HAXOIUTh
0011Ire 11eTM ¥ COTPYAHUYATD JUTSl UX TOCTHKCHHUS;

o CIIOCOOHOCTh K COTEPeKUBAHUIO U (HOPMUPOBAHME MO3UTUBHOTO OTHOIIEHUS K
JTIOJIIM, B TOM YHUCJIE€ K JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS M MHBAJIWAM;
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U TICHXOJIOTHYECKOMY

3JI0POBBIO JPYTHUX JIIO/IeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;



. dbopMupOBaHUE BBIPAXKEHHOM B MOBECHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEIIBHOMY BBIOOPY 1100pa, HPAaBCTBEHHOTO CO3HAHHSI M TIOBEJICHUS Ha
OCHOBE YCBOGHHsI OOIICUETOBEUSCKUX IIEHHOCTEH WM HPABCTBEHHBIX UYYBCTB (YECTH, JOJTA,
CIPaBEIMBOCTH, MIJIOCEPIUS U JIPYKEITIOOUS);

. pa3BUTHE KOMIIETEHLIMM COTPYJHHUYECTBA CO CBEPCTHUKAMH, ACTbMHU MIIAJIIErO
BO3pacTa, B3pOCIABIMH B  00pa3oBarelbHOW,  OOIIECTBEHHO  TOJIE3HOH,  yd4eOHO-
MCCJIEI0BATENBCKOM, MPOSKTHON U IPYTUX BUJIAX JIESITEIbHOCTH.

. MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HAYUMOCTU HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIAJICHUE IOCTOBEPHOMU
uH(popMmalnend O MepeqoBBIX TOCTHKEHHUSX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOKCTBE MUpPA U OOIICCTBA;

. TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIE cCaMO00pa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpPa30BAHUIO Kak
YCIIOBHIO YCIICITHOM MPpodecCHOHATBHOMN 1 00IIECTBEHHOM e TEIIbHOCTH,

. HKOJIOTUYECKAs KYJbTypa, OCpPEeKHOE OTHOUIECHUS K POJHOM 3emiie, TIPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIHUSHUS COLMATbHO-3KOHOMHYECKHX MPOIECCOB Ha
COCTOSIHME TPUPOJHOM M COLMAIBHOM Cpellbl, OTBETCTBEHHOCTh 3@ COCTOSIHUE NIPHUPOIHBIX
pecypcoB; YMEHHSI W HaBBIKM Pa3yMHOTO MPHUPOJOMNOIb30BaHUs, HETEPIUMOE OTHOIIECHUE K
JNEUCTBUSIM, TIPUHOCSIIMM BpEll DKOJOTHUHU; TPHOOPETEHHE OIbITa YKOJOTO-HANPaBIECHHOMN
JIeATEIbHOCTH;

. ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K ICTETUYECKOMY OOYCTpPOMCTBY
COOCTBEHHOTO ObITA.

. OCO3HAHHBIN BBIOOp Oyaymiel mnpodeccuu Kak MyTh W CIOCOO pean3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

. TOTOBHOCTH OOYYaIOIIUXCS K TPYAOBOM MPoecCHOHATBHON AEITEThHOCTH KaK K
BO3MOXKHOCTH  y4acTHSi B  PEIICHWH  JUYHBIX, OOINECTBEHHBIX, T'OCYJapPCTBEHHBIX,
001IIeHaIIMOHATILHBIX TPOOJIEM;

. NOTPEOHOCTh TPYIUTHCS, YBAKEHHE K TPyAy U IOIIM TpyAa, TPYIOBBIM
JTOCTHKEHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K Pa3HBIM BHJIaM
TPYAOBOM AEATEIHHOCTH;

. TOTOBHOCTh K CaMOOOCIYKMBaHUIO, BKIIO4Yas OOY4YCHHE U  BBIIOJHCHUE

JIOMAIITHUX 00S3aHHOCTEN.



Pezynamuenvie ynusepcanvhvie yueonvie oeiucmeus

BbINyCKHHUK HAYYUTCS:

. CaMOCTOSITENIbHO ONPENENATh 1I€JIM, 3a/JaBaTh [apaMEeTpbl U KPUTEPHUH, IIO
KOTOPBIM MOKHO ONPEAEIUTh, YTO LeJIb JOCTUTHYTa;

. OLICHUBATb BO3MOXHbBIC MOCIEICTBHS JOCTHKEHMs IIOCTaBIEHHOM LI B
JESTEIIbBHOCTH, COOCTBEHHOW JKHM3HM M JKU3HU OKPY’KAIOUIMX JIIOJIEH, OCHOBBIBAsCh Ha
COOOpaXEHUSIX ITUKU U MOpaJIu;

. CTaBUTb M  (OPMYIHpPOBaTh COOCTBEHHbIE 3a7auyd B  00pa3oBaTeIbHOMN
NEeSITEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

. OLICHMBATh PECYPCHI, B TOM UHUCIIE BpEMs M JpyrHe HeMaTepuaibHbIE PECypChl,
HE0OXO0UMBbIE JJIs JJOCTUKEHUSI TIOCTABJICHHOM 11€TH;

. BBIOMPATH MyTh JOCTHXEHUS 1€, TNIAHUPOBATh pellIeHUe OCTaBIEHHBIX 3ajad,
ONTUMU3UPYS MaTepUabHble U HEMaTepUaJIbHbIE 3aTPAThI;

. OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUISI JOCTHKEHUS
IMOCTaBJICHHOM 1ICIIH;

. COIIOCTABJISATh IMOJIyYEHHBIH pe3yJbTaT JEsTEeIbHOCTH C IOCTABICHHOM 3apaHee
LEJIBIO.

Ilo3nasamenvnvie ynusepcanvHvie yueoHvie 0eiicmeus

BbInycKHUK HAYYUTCS:

. UCKaThb M HaxOJUTh OOOOIIEHHbIE CIIOCOOBI pEIIeHUs 3ajJady, B TOM 4YHCIIE,
OCYILECTBIIATh PA3BEPHYTHIM HMH(OPMAIIMOHHBIA MOUCK M CTaBUTh HA €ro OCHOBE HOBBIE
(yueOHbIe 1 TO3HABATENIbHBIC) 33]1a4H;

. KPUTHYECKH OIEHUBATh W WHTEPIPETUPOBATh MH(MOPMAIMIO C Pa3HBIX MO3HIINH,
pacrio3HaBaTh U UKCHUPOBATH IPOTUBOPEUHsI B HH(POPMALIMOHHBIX UCTOUHUKAX;

. UCMOJNb30BaTh  PA3JIMYHbIE  MOJEIbHO-CXEMAaTHYEeCKHE  CpelicTBa s
NPEICTAaBICHUS CYNIECTBEHHBIX CBSI3€H M OTHOIICHWH, a TaK)Ke MPOTHBOPEUNH, BBISIBICHHBIX B
WH(POPMAIMOHHBIX HCTOYHHKAX;

. HaXOJIUTh W TPUBOJIUTH KPUTUYECKHE apryMEHTHl B OTHOIICHUH JACUCTBUI U
CYXJEHUI Jpyroro; CIOKOMHO M Pa3yMHO OTHOCHTBCS K KPUTHUYECKHM 3aMEUaHHsIM B
OTHOIIEHUU COOCTBEHHOTO CY>KJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXO/IUTH 32 PAMKH y4e€OHOIO IMpeJMeTa W OCYILIECTBIATH lieJIeHANpaBIeHHBIN
MOUCK BO3MOYKHOCTEH ISl IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AEHUCTBUS;

. BBICTPAWBaTh HWHAMBHUIYAJIbHYIO 00pa30BaTENbHYI0 TpPAaE€KTOPHUIO, YUYHUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUUYECHHUS;

° MCHSATDb U YACPKHUBATH Pa3HbIC ITIO3UIIUHU B IM03HABaTEIILHOM JCATCIIBHOCTH.



Kommynuxamuenwie ynugepcaivhule yueonvle 0eicmeust

BopinyckHUK HAYy4YHTCS:

o OCYILECTBJISATh JICNIOBYKO KOMMYHHUKALUIO Kak CO CBEPCTHUKAaMH, TaK H CO
B3POCBIMH (KaK BHYTpHU 00pa3oBaTEIbHON OpraHU3allMM, TaK W 3a €€ IpejaesiaMu), moa0upaTh
MapTHEPOB JJIsi  JIEJIOBOM KOMMYHHKAIIMM MCXOAS W3 COOOPaKEHHWM pe3yJbTaTHBHOCTH
B3aMMOJICUCTBHS, a HE IMYHBLIX CUMITaTHIA;

o IPH OCYIIECTBICHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOAWTEIEM, TaK H
YJICHOM KOMAaHbl B Pa3HBIX pOJISIX (FE€HEpaTop HUCH, KPUTUK, UCIIOJHUTENb, BBICTYIAIOIIHH,
9KCTEPT U T.1.);

o KOOPJMHHUPOBATH U BHIMOITHITH padOTy B YCIOBUSX PEaTbHOr0, BUPTYAJIHHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

o pPa3BEpHYTO, JIOTUMYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C HCIIOIb30BAHUEM
aJICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

o pacrno3HaBaTh KOHQIMKTOTCHHBIC CUTYAIlMH M TIPEJ0TBPAIIaTh KOHPIUKTHI 10 HX
aKTUBHOW (ha3pl, BBICTpAWBATh JICJIOBYID M O0pa30BaTEIbHYI) KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OLIEHOYHBIX CYKJICHUM.

IlIpeomemmnuie pezyromameol.

BorinyckHUK HA 6230BOM YPOBHE HAYYHUTCS:

o pacKpbIBaTh Ha MPUMEPAX POJIb XUMUU B (DOPMUPOBAHUHN COBPEMEHHON HAYYHOM
KapTHUHBI MUpPa U B MPAKTUYECKOU I€ATEIbHOCTH YeJIOBEKa;

o JEMOHCTPUPOBATh Ha NPHUMEPAX B3AUMOCBI3b MEXKIY XUMHUEH U JIPYTUMH
€CTECTBEHHBIMU HAyKaMH;

o packpbIiBaTh Ha TpPUMEpPax TOJOXKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHS
A.M. Byrneposa;

o noHUMaTh Qusndeckuii cmpica Ilepuoanueckoro 3akona .M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB M OOpPa30BaHHBIX WUMU
BEILIECTB OT AJIEKTPOHHOT'O CTPOEHHUSI aTOMOB;

o OOBSCHSATH IPUUMHBI MHOTOOOpAa3usi BEUIECTB HA OCHOBE OOIIMX MPEICTaBICHUIA
00 MX COCTaBe U CTPOCHUH;

o MPUMEHSATh TIpaBUa CHUCTEMAaTHYECKON MEXIyHApPOJIHONW HOMEHKJIATYphl Kak
Cpe/ICTBa pa3IMUCHUS U UICHTU(DHUKAIIMN BEIIECTB M0 UX COCTABY U CTPOEHUIO;

o COCTaBIISITh MOJIEKYJISPHBIE U CTPYKTYpHBIE (OPMYIIBI OpPraHUYECKHX BEIIECTB
KaKk HocuTenei uHpopmalnuu O CTPOSHUM BEIIECTBA, €r0 CBOWCTBAX W MPHUHAJIECKHOCTH K

OTpe/ieIEeHHOMY KJIacCy CO€MHEHMUI;



. XapaKTepU30BaTh OPraHMYECKUE BEIICCTBA IO COCTABY, CTPOCHUIO U CBOMCTBaM,
YCTaHABIMBATh TPHUYNHHO-CIICICTBEHHBIC CBS3U MEK/Y JTaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

. MPUBOJUTH TIPUMEPHl XHUMHYECKHX PEAKIMH, PACKPHIBAIOIINX XapaKTePHBIC
CBOMCTBA THUIUYHBIX TPEJACTABUTENICH KJIACCOB OpPraHMYECKHX BEIIECTB C IEIBI HX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHHSI;

. MPOTHO3MPOBATh BO3MOXKHOCTh IMPOTEKAHHUS XMMHUYECKUX PEAKIUH Ha OCHOBE
3HAHWUI O TUIIAX XUMUYECKOW CBS3M B MOJICKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

. UCII0JIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XMMHUYCCKHUX CBOMCTBAaX BEIIECCTB
JUTst 0€301aCHOTO IPUMEHEHHUS B TPAKTHIECKOM JIeSITEeIbHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIIOIB30BAHUS ITPOIYKTOB TepepaboTKu
HEe()TU U IPUPOJIHOTO T'a3a, BBICOKOMOJICKYJIIPHBIX COSTUHEHUH (ITOJIMATUICHA, CHHTETHYECKOTO
KayuyKa, al[eTaTHOrO BOJIOKHA);

. IPOBOAMTH OIBITHl [0 PACIO3HABAHMIO OPraHMYECKHX BEIICCTB: IIMIICPUHA,
YKCYCHOW KHUCJIOTBI, HEIIPEICIbHBIX KHUPOB, TIIFOKO3BI, KpaxMaiia, OEJIKOB — B COCTaBE MHIIEBHIX
MPOJIYKTOB U KOCMETHUECKUX CPE/ICTB;

. BJIQJICTh IpaBWJIAMH W IpHeMaMH Oe30macHOd padoThl € XMMHYCCKUMU
BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

. YCTaHABIIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHYECKOH pPEaKIUU W CMEIICHHUS
XUMHUYECKOTO PABHOBECHUS OT Pa3MYHBIX (DAKTOPOB C TICNIBIO OMPEIEICHHUS ONTHMAIbHBIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MTPOIIECCOB;

. MPUBOIUTH MPUMEPHI THIPOIHN3a COJEH B MOBCEAHEBHON KU3HU UEIOBEKA;

. MPUBOJIUTH MPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX pPEaKIUid B MPUPOJIE,
MTPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEICATCIILHOCTH OPraHU3MOB;

. MPUBOIUTH MPUMEPHl XUMHUUECKUX PEAKIIMH, pACKPHIBAIOIIUX O0IINE XUMHUECKHE
CBOICTBA MPOCTHIX BEIIECTB — METAIIJIOB U HEMETAILJIOB;

. MIPOBOJIMTH PACUEThl HA HAXO0XJICHUE MOJICKYJIAPHOU (OPMYIIBI YTICBOIOPOIA TIO
MPOJYKTaM CTOpPaHHS M IO €ro OTHOCHTEIHHOW IUIOTHOCTH W MAacCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIUX B €70 COCTAaB;

. BIQJICTh TpaBUIaMH 0€30MacHOr0 OOpalleHus ¢ €IKHUMH, TOPIUYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUU;

. OCYIICCTBIIATh ~ TOWCK  XUMWYECKOW  WHOpMamum  TI0 Ha3BaHUIM,
uaeHTu(GUKaTOpam, CTPYKTYpHBIM (GOopMyIiaM BEIIEeCTB;

. KPUTHYECKH OICHHBAaTh M HWHTEPIPETHPOBATh XUMHUYECKYIO HH(OpMaIHIO,

COJIEPIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popmarmu, pecypcax MHTepHera, HaydHO-



HOMYJISIPHBIX CTAThSIX C TOUYKH 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIETISIX BBISBICHUS
OIIMOOYHBIX CYXKJICHHUI U (POPMHUPOBAHNUSI COOCTBEHHOW MO3HIINY;

. OpPEACTaBIATh IYTH pEUICHHs IJIO00AJbHBIX MPOOJEM, CTOSAMIMX Mepes
YeJIOBEYECTBOM: IKOJOTHYECKHUX, IHEPTETUIECKUX, CHIPBEBBIX, M POJIb XUMHUH B PEHICHUH ITHX
npo0Jem.

BbinycKHHK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTHCS:

. WITIOCTPUPOBATh Ha TIPUMepax CTAaHOBIICHHE M HBOJIOIMIO OPTaHUYECKON XUMUHU
KaK HayKH{ Ha Pa3JInYHBIX HCTOPUYECKUX JTAIaX €€ Pa3BUTHUS;

. UCTIONIB30BAaTh METOJBI HAyYHOTO TIIO3HAHUS TIPH BBHINOJHEHUH IPOCKTOB H
y4eOHO-HUCCIIEIOBATEIbCKUX — 3a/lad [0 H3YYEHHUIO CBOWCTB, CIOCOOOB TIONYYEHHUS W
pacro3HaBaHMs OPTaHUYECKHUX BEIIECTB;

. OOBACHATH MPUPOAY M CIIOCOOBI 00pa30BaHUSI XUMHUUECKON CBSI3M: KOBAJICHTHOW
(moNSApHOHN, HEMOJSPHOI), MOHHOHM, METaJUIMYECKOW, BOJOPOJHOW — C IEJNbI0 ONpEICICHHS
XUMHYECKON aKTHBHOCTH BEIIECTB;

. yCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXIY KJIACCAMU OPTaHWYECKHX BEIIECTB
Ui 0OOCHOBaHMS TPUHLIUIHAIBHOW BO3MOXKHOCTH IOJIYYEHUS OPraHUYECKHX COCIUHEHUM
3aJJaHHOTO COCTaBa U CTPOCHUS;

. YCTaHABJIMBATh B3aUMOCBS3M MEXAy (QakTaMH W TEOpHeW, NPUIUHOW U
CJIEZICTBHEM TIPU aHaJN3€ MPOOIEMHBIX CHTyalluii 1 0OOOCHOBAHWH NMPUHUMAEMBIX PEIICHUI Ha

OCHOBE XMMHUYECKUX 3HAHUIA.



Temaruueckoe mianuposanue 10-11 kiaace

TemaTtuueckoe manupoBanue (10 kmacc)

Ne Haspanue pa3zgena, rias KonnuecTtBo yacos
YPOKOB Bcero N3 Hux (popmbl KOHTPOJIIS)
KOHTPOJIBHBIX | TPAKTHYECKUX
pabor pabor
1 [IpenMer oprannyecKoil XuMHUHU.
Teopus cTpoeHUs OpraHUYEeCKUX 3 - -
coequHeHuit A. M. Bytneposa
2 VYTIeBOAOPOIBI M UX IPUPOTHBIC
9 1 -
HUCTOYHUKHU
3 Kucnopon- u a3orcoaeprxaiue
8 - -
OpTaHUYECKUE COCTUHEHHS
4 A3oTcoepKalme COeIMHEHUS 8 1 2
5 [Tonumepsl, MIIaCTMACCHI, 3 ) 1
Kay4yKH, BOJIOKHA
6 XUMHUS ¥ )KU3Hb 4 1 -
Utoro 35 3 3
Tematuueckoe ranuposanue (11 kiracc)
Ne ypokos HasBanue paznena, rinas KommuecTBo vacoB
Bcero N3 Hux (hopmMbI KOHTPOJIS)
KOHTPOJIbHBIX MPAKTUICCKUX
pabor pabor
1 Bgenenue
1 1 -
2 Crpoenue BeniecTa 17 1 3
3 XHWMHYECKUE PEAKIUN 8 1 2
4 BemectBa u ux cBoiicTsa 9 - -
6 Htoro 35 4 5




OcHoBHOe conep:kanue kypca xumun 10-11 kiacc.

Ba3zoBblii ypoBenb. OcHOBBI oprannyeckoi xumuu 10 kiacc.

Tema Nel. Ilpeomem opeanuueckou xumuu. Teopua cmpoenus opeanuuecKux
coeounenuit A. M. Bymneposa

IIpenmer opranmveckoii xumuu. IIpuponHbie, HCKycCTBEeHHbIe M CHHTETHYeCKHE
opraHuvyeckue coeanHeHusi. OpraHuyeckue BeEIECTBA: NPHUPOJHBIE, HCKYCCTBEHHBIE U
cuntetnueckre. OCOOEHHOCTH COCTaBa U CTPOEHUS OPraHUYECKUX BellecTB. Burtammsm u ero
kpax. [lonstue 06 yrneBonoponax.

Teopust  cTpoeHusi  OpPraHMYecKMX  COeJMHEHUH.  YIIepoAHbIii  CKeJieT.
Tl'omostoruyeckuii psjg, romosioru. BanentHocts. CTpyKTypHbIE (OpPMYJBI — IOJIHBIE U
cokpaménnsbie. [IpocTeie (oauHapHbIE) U KpaTHBIE (JIBOMHBIE W TPOWHBIE) CBs3H. M30Mepbl U
n3oMepusi. BzaumHoe BIMsIHUE aTOMOB B MOJIEKYJIE.

Kanaccudpukanmss M HOMEHKJATypa OpPraHMYecKHX COeJAMHEHHIl (HAa mnpumMepe
ajkaHoB). [IpuHOMIBEI KIacCHPUKAIMU OpPraHWYECKHX coenuHeHui. CucremMaThdeckas
MeXIyHapOAHAss HOMEHKJIATypa U MPUHIIUIIBI 00pa30BaHus HA3BaHUN OPraHMYECKHUX BEIIECTB.

Jlemoncmpayuu. Hexotopble 001IMe XUMUYECKHE CBONCTBA OPraHMYECKUX BEIIECTB: UX
ropeHue, IUIaBjieHne W oOyrimBaHue. Mopenu (IIapoCTep>KHEBbIE U OOBEMHBIC) MOJIEKYII
OpraHMYECKHX COEJUHEHMM pa3HbIX KiaccoB. OmpeneneHue 3JIEMEHTHOIO  COCTaBa
OpPraHUYECKUX COCTUHEHUM.

Jlabopamopnwie onvimal. 113roToBIEHNE MOZIENEH OPraHUYECKUX COETUHEHUM.

Tema No2. Yenee000poosl u ux npupooHvie UCHOYHUKU.

IIpeneabnbie yriieBogopoabl. Ajkanbl. Onpenenenue. ['oMonornueckuii psiji aakaHoB U
ero obmas Qopmyna. CTpykTypHas u3omepus ymiepoaHoi nemnu. Pamukansl. Homenkiatypa
aNKaHOB. XMMHMYECKHE CBOMCTBA aJKaHOB: FOPEHUE, PEAKIIMU 3aMelleHUs (raJloreHUpOBaHUE),
peakius pa3ioKeHus: MeTaHa, peakius AeruIprupoBaHus dTaHa.

HenpeneabHsle yriieBoaopoabl. AJIKEHbI. OTHJIEH. [ OMOJIOTMYECKUN PsIi AJIKEHOB.
Homenknarypa. CrpykrypHas nzomepus. IIpomblUIEHHOE MONIy4YeHHE AJIKEHOB: KPEKHUHI U
JETUAPUPOBAHME aJKaHOB. Peakius Aeruaparany 3TaHoOja, Kak J1abopaTopHBIA Crocod
MOJTlyYeHHUs1 d3TUJICHA. Peakuuu mnpucoenvHeHus: TruapaTtanus, T'HIporajJoreHupoBaHUe,
rajoreHupoBanue, nomuMepuszanuu. IIpaBuno  MapkoBHukoBa.  OKHCIEHHME — AJIKEHOB.
KauecTBeHHbIE peakliiy Ha HETIPEAEIbHBIE YTIIEBOIOPO/IBI.

Aaxkanuennl. Kayuyku. Homenknarypa. Conpskénnble nuensl. byraauen-1,3, nzonpes.
Peakmus  JleGeneBa. Peakmum mnpucoenwHeHust ankaaueHoB. Kayuyku: HaTypaiabHBIMH,

cuHTeTHYeckue (OyTaaneHOBbIN, H30MPEHOBBIN ). Bykanuzamus kayuyka. Pesnna. D00HUT.



AaxkuHbl. OOmas xapakTepucTuka roMosiorudeckoro psaa. CrnocoObl 00pa3oBaHHS
Ha3BaHUM AJKUHOB. XMMHUUYECKHE CBOWCTBA ALIETWJIEHA: TOPEHUE, PEAKLHMHU IMPUCOECIUHEHUS:
TUpOrajoreHMpoBaHue, rajloreHupoBanue, ruaparanus (peakuust Kyueposa), — ero nosnyueHnue
Y IpUMEHEeHue. BUHWIXJIOpUA U €ro MoJiMMepr3anus B MOJIUXIOPBUHHUIL

Apenbl. beH305, Kak MIpeICTaBUTENIb ApOMAaTHUECKUX YIIEeBOAOpoaoB. CTpoeHue ero
MOJIEKYJIbI I CBOMCTBA (PU3MUECKUE U XUMHUYECKHUE CBOICTBA: TOPEHHE, PEAKIIH 3aMEIECHUS —
raJloreHupoBanue, HuUTpoBanue. [lonyuenne u npuMeneHne GeHsona.

IMpupoaubiii 1 nmomyTHbId ra3pl. CocrtaB npupoaHoro raza. Ero HaxoxiaeHue B
npupone. [IpeumyiecTBa mNpUPOAHOrO Traza Kak TOIJIMBA. XHUMHUYEcKas mepepadoTka
IPUPOJHOTO ra3a: KOHBepcHs, upoian3. CUHTE3-Ta3 U €ro IpUMEHEHHE.

[TomyTHbIEe Ta3bl, uX coctaB. IlepepaboTka MOMYyTHOrO ra3a Ha (pakLUHU: CyXOW Tra3, MpoIaH-
OyTaHOBasi CMECh, Ta30BbIil OCH3UH.

Hedtb u cnocodbl eé mepepadorku. CoctaB HedTH U e€ mepepaboTKa: MEperoHka,
KpekuHr, pudopmunr. HedrenponykTsl u ux mnomydeHue. [loHsTHE 00 OKTaHOBOM YHCIIE.
XUMHUYECKHE CTIIOCOOBI MOBBIIIEHHUS KadeCcTBa OCH3MHA.

KamenHblii yroiis u ero nepepadorka. KokcoBaHue kaMEHHOTO yIiisl U €10 MPOIYKTHI:
KOKCOBBII1 ra3, aMMHuayHasi BoJia, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3udukanys KaMeHHOTO YIJIsl.

O0o0meHne U cucTeMaTu3auus 3HaAaHUH 10 TeMe «YIU1eBOAOPOAbI».

KonTtpoabnast pa6ora Ne 1 no reme «YrieBogopoabI».

Jemoncmpayuu. TopeHne NpeNeNnbHBIX W HENPEENIBbHBIX YINIEBOJOPONOB: METaHa,
3TaHa, aueTwieHa. KauecTBeHHbIE peakMy Ha HENpeelibHbIe YITIeBOAOPOIbl: 00eCIIBEUNBAHNE
STUJIEHOM W AalleTWJIEHOM pPAacTBOPOB I€pMaHraHara Kajauss U OpomMHOW Bonbl. OTHOIIEHHE
OeH3o1a K 3TUM okucnurtesm. [lerunparanus stanona. ['maponus kapouaa kanpius. Komnexkunn
«HedTs u HEebTENpOAYKTH), «KaMeHHBINH yroab U MPOAYKTHI €ro nepepadoTkm», «Kaydykm.
Kapra none3nsix nckonaeMsix PO.

Jlabopamopnsie onvimei. OOGHapyXkeHUE TPOAYKTOB ropeHus cmeuu. MccriemoBanue
CBOMCTB Kay4yKOB.

Tema No3. Kucnopoo- u azomcooepicaujue op2anuieckKue coeouHenus

Onnoaromuble cnmuprhl. Omnpenenenne. DyHKIMOHAIBbHAS TUAPOKCWIbHAS Tpynma.
[omonoruueckuit  psii OpedeNbHBIX  OJHOATOMHBIX  CIHUPTOB. M3oMepus  MOJOKEHUS
byHKIMOHAIBHOU rpynnbl. BomopoaHas cBsi3zb. XUMHUYECKHUE CBOMCTBA CHUPTOB. AJIbJErHIHAs
rpynna. Peakmus ostepudukanuu, crnoxseie d¢upsl. [Ipumenenue cruptoB. JlelicTBue

MCTHUJIOBOTO U 3TUJIOBOT'O CIUPTOB HA OPTaHU3M YCJIOBCKA.



MHoroaroMHble CHUPThI. OTWICHIJIMKOJIb, KaK IIPEICTABUTENIb JBYXaTOMHBIX U
DJIULEPUH, Kak TMpeICTaBUTENIb TPEXAaTOMHBIX crnupToB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CITUPTHI, UX CBOWCTBA, MONy4YeHHE U puMeHeHue. [loustue 00 antudpuzax.

®enon. CrpoeHue, MONydYeHUE, CBOHCTBA M mpuMeHeHHEe ¢eHona. KauecTBeHHBIC
peakuuu Ha QeHon. BzaumHoe BiaMsiHIE aTOMOB B MOJIEKYyIIe (heHoJa.

Anbaeruabl M KeTOHbl. DopManbaeruj W aleTalbJIeTu], KaK MpPeACTaBUTEIU
aNbJICTH/IOB, COCTaB WX Moyekyl. (DyHKIMOHaNbHAs KapOoHWMIbHAs rpymmna. KadecTBeHHbBIE
peakuuu Ha anpaeruabl. CBoiicTBa, TMOMy4YeHHE U NpUMEHeHHe (Qopmanpieruga u
anetanpieruna. Peaknuu nonukoHaeHcauuu s ¢opmaibaeryaa. [loHstue o keToHax Ha
MpuUMeEpe aleToHa.

KapoonoBble KHCJIOTBI. [OMOMOTHYECKHMA  psAA  HPEACTbHBIX  OIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKupHble KapOOHOBBIE KHUCIOTHL. XHMHUECKHE CBONCTBA KapOOHOBBIX
kucIoT. [lonydyenue u npuMeHeHrne MypaBbUHON U YKCYCHOM KUCTIOT.

Caoxubie 3¢pupsnl. Kupsbl. Peaknus srepuduxanuu. Croxsbeie 3¢upsl. Xupel, ux
COCTaB M rUAPOJIN3 (KUCIOTHBIN U 11eI04HOM ). Mblia. ['uipupoBanue )Kupos.

YrneBoanl, ux kiaaccupukanua U 3HaYeHue. [T110K03a 1 1eJ1110/103a.

VYrneBonbl. MoHocaxapuabl. [moko3a kak anpaerugocnupt. CopOuT. MoslouHOKHCIIOE U
ciuptoBoe Opokenue. Dortocuntes. ucaxapuasl. Caxaposa. [lomucaxapuapl: Kpaxmai,
LEJUTION03A.

Pemenue ynpa:xxnenuii no reme «Kucjiopoaconepaxxamme coeJuHeHU.

Tema Ned. Azomcodeprcaujue coeOunenus

AMUHBI. AMUHOTpYNNa. AMUHBI TIpeJeNbHble U apomaruueckue. AHwinH. [lomyuenue
aMuHOB. Peakius 3unnHa. XMMUYeCKHUe CBOWCTBA U MPUMEHEHUE aMUHOB.

AMMHOKHCJIOTbI. AMHUHOKHCIIOTBI, COCTaB MX MOJIEKYJl U CBOMCTBA, Kak aM(OTEpHBIX
OpPraHMYEeCKUX COEIMHEHMHU. [TuIMH, Kak M[peacTaBUTeNb aMUHOKUCIOT. [lomyueHue
MOJIMIIETUIOB PEAKIIUEN MOJMKOHAeH cauu. [IoHaTHE O MENTUIHON CBSI3HU.

Beaku. Crpoenue Monexyn OelKoB: NMEpBUYHAS, BTOPUYHAS U TPETHUHAS CTPYKTYpHI.
KauecTBeHHbIE peakiiny Ha O€IKH, UX THIPOIH3, IeHATypallus U Ouomorndeckue QyHKIIHH.

IIpakTnueckas padora Nel «KadecTBeHHBIE peakIHMH Ha OTAeJbHbIE KJIACChI
OpPraHUuYeCKUX COeTUHEHU».

HykinennoBble Kucjaorbl. IlonsiTHe 0 OMOTEXHOJIOTMM M TeHHOW WHKEHEPHH.
[lepuonbr e€ pa3BuTus. Tpu HampaBleHUS OHOTEXHOJIOTHUHU: TeHHas (MU TEeHETUYecKas)
WHXKCHEpUS;  KJIETOYHAs  WHXKEHepus;  Ouolorhyeckas  HWHXKEHepUs. | eHeTHYeCKHU
monuduiupoBanasie  opranuzMbl  (IMO) wu  Tpancrennas npoaykius. KionupoBaHue.

NnMMoOunm3oBanHbIe (EPMEHTHI U UX IPUMCHECHHE.



IIpakTnyeckas padora Ne2«neHTH(PUKAIUA OPrAHUYECKUX COCTUHEHUI».

Pemenne ynpaxnenunii mo Tteme «Kwuciopoaconep:xkammue u a3orcoaepikamiue
COEJUHEHHUSD).

Kontpoabnass padora Ne2 mo teme «Kuciaopomcomgep:xamme v a3orcoaeprkaiiue
COeUHEHHUSD).

Jemoncmpayuu. IlonydyeHue anbAeruioB OKUCIEHUEM cUpToB. KauecTBeHHas peakuust
Ha MHOTOATOMHBIE CIHPTHI. 3aBHCUMOCTH PAaCTBOPHUMOCTH (peHojla B BOAE OT TEMIEpPaTyphI.
B3aunmoneiictBue ¢ OpomHol Bogoi u xjopunom kernesa(lll), kak kauecTBEHHBIE peakIMK Ha
denon. Peaknum cepeOpsHOTO 3epKajia MU CO CBEXENMOoNy4eHHBIM TuapokcuaoM memu(ll) mpu
HarpeBaHWH, KaK KaueCTBEHHBIC peakIuu Ha ajbaeruisl. OOpas3ipl MypaBbUHOW, YKCYCHOM,
NaJbMUTUHOBOM M CTE€ApUHOBON KHCIIOT U UX PACTBOPUMOCTDH B BOJIE. AJIbJIETH/IHbIE CBOWCTBA U
CBOICTBA MHOTOATOMHBIX CHHPTOB IJIIOKO3BI B peaknuu ¢ rugpokcugom  wmenu(Il).
Unentudukanms kpaxmana. KauecTBeHHble peakiiny Ha OemKu.

Jlabopamopnvie onvimei. CpaBHEHHE CKOPOCTM MCIApEHUs BOABI W ATaHO’IA.
PactBopuMoOcCTh THIIepHHA B BOAC. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHUCIOTHL. OrmpenereHue
HENPEJEIbHOCTH PACTUTENBHOTO Macia. VaeHTudukanus Kpaxmaia B HEKOTOPBIX MPOIYKTax
nuTaHus. V3rotoBneHue KpaxmallbHOTO KieicTepa. M3rotoBienue mozeneil MOJEKyll aMHHOB.
W3roroBieHue MoAeIu MOJIEKYIbI NIMLIUHA.

Tema Neb. Ilonumepeol, nnacmmaccol, KayuyyKu, 6010KHA

Momnmepsl. Knaccudukamnus mnonumepoB. VICKycCTBEHHBIE MOIMMEpPHI: EITYIOUI,
aleTaTHbIN MENK, BUCKO3a, IeNIodaH.

Cunrernuyeckne mnoauMepsbl. [lomuMepusanuss W IOJMKOHJEHCALUS, KaK CIOCOOBI
nojyueHus: nonumepoB. CuHTeTnyeckue kayuyku. [lonuctupon, TepuoH M NOIMBUHWIXIOPU]I,
KaK IpejcTaBuTenu miaactmacc. CHHTETUYECKHE BOJIOKHA: KallpOH, HAMJIOH, KEBap, JaBCaH.

IIpakTnyeckas padora Ne3: «Pacno3zHaBaHHe IJIACTMACC U BOJIOKOH».

Jemoncmpayuu. Konnexkuuy kaydyKoB, IJIaCTMAacC, CHHTETUYECKUX BOJIOKOH U M3/1ETUI
u3 Hux. @DepMeHTAaTUBHOE pa3lIOKEHHE TEepPOKCHAAa BOJOpPOJAa C IOMOIIBI0 KaTajla3bl
CBEKEHATEPTHIX MOPKOBH MITU KapTOQels.

Jlabopamopnwvie onvimbi. O3HAKOMIIEHHE C KOJUIEKUMSMU KaydyKoB, IUIacTMacc H
BOJIOKOH.

Tema Ne6. Xumusa u scuszns

Xumus ¥ 310poBbe. JIekapcrBa, (pepMeHTbl, BATAMHHBI, TOPMOHBI, MUHEPAJIbHbIE
BoAbI. [Ipo0sieMbl, CBsI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX NMpenaparoB. XuMusi 1

numa. KanopuiiHoCTh :KUPOB, 0€JIKOB U YIJIEBOI0B.



®epmenTs, kak moHsTHEe O pH cpemapl. OcoOEHHOCTH CTPOCHHMSI W CBOMCTB
(cenekTUBHOCTh M A(PPEKTUBHOCTH, 3aBUCHUMOCTH ACWCTBUS OT Temmeparypsl U pH cpembl
pacTtBopa) ()epMEHTOB 1O CPAaBHEHHMIO C HEOPraHWYECKMMHM Karajau3aropamu. OpraHusmMoB H
npou3BoJcTBO. Buramunbl. Kinaccudukauus BuramunoB. Butamun «C» Kak HpeacTaBUTENb
BOJIOPACTBOPUMBIX BHTAMMHOB M BHUTAaMHH «A» KaK IPEICTaBUTENb KUPOPACTBOPUMBIX
BUTaMUHOB. ['opMOHBIL. [loHSTHE O TOpPMOHAX BBINOJIHAIOMINUX HHAOKPUHHYIO PETYJISLUIO
KU3HEJEATSIIbHOCTH OPraHu3MOB. BakHeIne cBOMCTBa TOPMOHOB: BBICOKAs (PU3HOIOTHUSCKAs
aKTUBHOCTb, JAMCTAHIMOHHOE JIEHCTBUE, ObICTpOe paspyuieHue B TkaHsaX. OTaenbHbIE
MPEJICTAaBUTEIM TOPMOHOB: HWHCYIWH U ajpeHanuH. [Ipodunaktuka caxapHoro guabera.
[TonsiTvie 0 cTEpOUIHBIX TOPMOHAX Ha IIPUMEPE MOJIOBBIX TOpMOHOB. JlekapcTBa. JlekapcTBeHHas
xumuorepanuu. AHTHOMOTHKM U aucOakrepuo3. Hapkoruueckue BemiectBa. Hapkomanus,
O6opb0a ¢ Helt ¥ mpoUIaKTHKA.

HroroBasi KOHTpoJIbHAs1 padoTa Ne3 mo Kypcy OpraHm4eckoil XuMuH.

HTorosslii ypok.



Conep:kanue kypca. 11 kiace. ba3oBblii ypoBeHb

Beeoenue

BBoaHbIi HHCTPYKTAXK 10 TexHUKe Oe3onacHocTu. [Ipeamer xumum.

Tema Nel. Cmpoenue eewiecmea

OcHoBHbBIE cBeJleHHUsI 0 cTpoeHuH aroma. CTpoeHHE aToMa: COCTaB sjipa (HyKJIOHBI) U
aNeKTpoHHAs obOonouka. [lonarue 00 wu3oTomax. [loHATHE O XMMHYECKOM O3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM s1Ipa.

JyleKTpOHHAsE 000/104uKa. (OCO0EHHOCTH CTPOEHHMSI JJIEKTPOHHBIX 000JI0YeK
nepexogHbIX 3JjieMeHTOB [loHSTHE O BaJEHTHBIX ANeKTpoHaX. OTOOpakeHHE CTPOCHUS
AJIEKTPOHHBIX 000JOYEK AarOMOB XUMHYECKUX JJIEMEHTOB C IIOMOIIBIO DJJIEKTPOHHBIX U
AIEKTPOHHO-TpadudecKux GopMyil. DIEKTPOHHBIE CEMEHCTBa XMMUYECKIX DJIEMEHTOB.
Iepuonnyecknii 3akoH M nepuoauyeckasi cucrema JI.U. MenneneeBa. IlpoBepounasi
padora Nel «Ilepuonnueckas cucrema MenaeneeBa JI.M.» @uznueckuil CMbICI NPUHATON B
tabmuue J{. M. MenaeneeBa CUMBOJIMKH: MOPSAKOBOTO HOMEpa JIEMEHTa, HOMEpa INepuoja u
HoMmepa rpynnsl. IIpennocbuiku oTkpbiTus llepuonuueckoro 3akoHa M TEOPUU XUMHUYECKOTO
CTPOCHMS OPraHUYECKUX COCUHEHUN; pOJib JUYHOCTH B UCTOPUU XUMHH; 3HAYCHUE MTPAKTUKH B
CTAHOBJICHUU U PA3BUTUN XUMUYECKUX TEOPUM.

Honnasi xuMHyecKasi CBA3b M HOHHbIe KpUCTAJIMYecKHe peméTku. KaTHoHbl u
AQHUOHBI: UX 3apsAlbl U KiaccU(UKalus M0 COCTaBy Ha IMpOCThie U cloxHbIe. [IpeacraBurenu.
[TonsiTie 00 MOHHON XMMHYecKoW cBsi3u. VMlOHHas KpucTauMueckas pemiérka u Quandeckue
CBOICTBA BEIIECTB, OOYCIOBICHHBIE 3TUM CTPOCHHUEM.

KoBanenTHasi xumHuyeckasi cBsi3b. ATOMHbIe U MOJIEKY/IsIpHbIe KPHCTAJLJIMYecKHe
pemiéTku. [loHsTHE O KOBAaJEHTHOMN CBSI3U. DIEKTPOOTPULIATENILHOCTh, HEMOJSPHAS U MOJSIpHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBaJeHTHOHN CBSI3U. MexaHM3Mbl 00pa30BaHUS KOBAJIEHTHBIX
CBs3eii: OOMEHHBI W JOHOPHO- AaKUeNnTOpHBIA. [lOMSIPHOCTH MONEKYNbI, KaK CIEICTBUE
MOJIIPHOCTHU CBSI3W M T€OMETPUH MOJEKyJbl. Kpuctammnueckue pemeérku ¢ STUM TUIIOM CBSA3U:
MOJIEKYJIsipHblE U aToMHble. ®Dusnueckue CBONCTBA BEIIECTB, OOYCIOBIEHHBIE THIIOM
KPUCTAJUTMYECKUX PEIIETOK.

Merauinyeckass cBsi3b. [loHATHE O MeETaNIMUECKOM CBSI3W M METAJUIMYECKHUX
KPUCTAIUIMYECKUX  peméTkax. @dusnueckue CBOWCTBA METAUIOB HAa  OCHOBE 170:¢
KPUCTAJUIMYECKOTO0 CTpoeHus. [IpuMeHeHne MeTasuioB Ha OCHOBE HMX CBOMCTB. UEpHbIE N
LIBETHBIE CIUIABBI.

Bonoponnas xumudveckasi CcBsi3b. MeXMONEKyJIApHas U BHYTPUMOJEKYJspHas
BOJIOPOJHBIE CBSI3U. 3HAYEHHE MEKMOJIEKYISIPHBIX BOJOPOJIHBIX CBSI3€l B NPHUPOAE U KU3HU

YCJIOBCKa.



IHomumepsl opranuvyeckue W HeopraHudeckue. llomydyeHne monumepoB peakuUsIMU
[OJIMMEPU3AlMM U TOJIMKOHIEHCAuU. BakHelye npeacTaBuTeNyu IIacTMace U BOJIOKOH, MX
[IOJlyueHHUe, CBOMcTBa M mnpuMeHeHue. lloHATne o0 HeopraHMuyeckux IMOJUMEpax U HX
[IPEICTABUTEIH.

I'a3000pa3nble BemecTBa. ArperaTHble COCTOSIHMS BellecTBa. ['a3pl. 3akoH ABoraapo
JUTSE Ta30B. MOJISIpHBIN 00beM T'a3000pa3HbBIX BEIIECTB (IIPH H. Y.).

IpakTuyeckas padora Nel «IlosryueHue, pacno3HaBaHue U COOMPaHMe Ta30B».

Kuakue BemecrBa. XKuakoctu. Mcnons3oBanue BOJbl B OBITY M Ha MHPOU3BOJCTBE.
MuHnepasibHbIE BOJBI.

Teepabie BemecTBa. [IpoBepounasi padora Nel «ArperarHbie COCTOSIHHSI BeLLIECTB).

AMop¢Hble BemiecTBa M KpUCTANIMYECKUE BELIECTBA, MX OTJIMYUTENIbHBIE CBOICTBA.
Tunel kpuctamueckux pemerok. Kpucrammueckas pewerka. Monssle, Meramumueckue, 13
ATOMHBIE M MOJIEKYJIpHbIE KPUCTAITUYECKHE PEHIeTKH. 3aBUCUMOCTh (PU3NYECKUX CBONCTB
BEIIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU. AJIIIOTPOIIHS.

JucnepcHble cucTeMbl U pacTBopbl. [loHdaTre 0 AucniepcHON (a3e U AUCIIEPCHOHHOM
cpene. ArperatHoe COCTOsIHHME pa3mep uyacTull (as3bl, Kak OCHOBa JUIs KiaccHu(UKALUU
JUCTIEPCHBIX CUCTEM. DMYIbCUU, CYCIICH3UH, a3PO30JIM — IPYMIIBI TPYOOAUCIIEPCHBIX CUCTEM, HX
NPEICTAaBUTENN. 30U U T€IM — TPYNIbl TOHKOAMCIEPCHBIX CUCTEM, HX MpPEICTAaBUTEIH.
[TonsiTve 0 cUHEpE3UCe U KOaryJsluu

Cocra BemecrBa. Cmecn. CMmecn M XUMHUYECKME COEIUHEHHUS. l['OMOreHHBIE U
reTeporeHHsle cMecu. MaccoBasgs M 0ObeMHasi JOJM KOMIIOHEHTOB B cMecH. MaccoBas 10Jis
npuMmecer. MaccoBasi J10J1s1 pacTBOPEHHOIO BellecTBa. MossipHas KOHIIEHTPALMs BELIECTBA.
Beixon mpoaykra peakuuu. PacueTsl MaccoBOW J0JM (Macchl) XMMHYECKOI'O COEIMHEHHUS B
cmecu. Pacuetsl Macchl (00beMa) MpPOAYKTa pEaKklUH, €CIU BEIIECTBO COJAEPKUT NPUMECH.
Pacuersr MmaccoBoil uiaM OOBEMHOW [IONM BBIXOAA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXKHOT0. Pelienune 3ajau Ha pacTBOPbI

KonTpoabnas padora Nel CrpoeHue BeuiecTna..

Jemoncmpayuu. Ilepuognyeckoi cuctemMsl XuMuieckux sneMeHToB . . Menneneesa
B pasnuYHbIX (opMax. Moaenb MOHHON KPUCTANTMYECKOW PEMIETKH Ha TpHUMEpe XJIOpuia
HaTpus. MuHepanbl C 3THUM THUIIOM KPHUCTANIMYECKOM PEMIETKOW: KalbLWT, ranuT. Moxpenun
MOJIEKYJIIPHOM KPUCTAJIMYECKOW PEHIETKU Ha MPUMEPE «CYyXOTO JIbJa» WIM HOJla U aTOMHOMN
KPUCTAIUTMYECKON pemETKN Ha TpuMepe aimasa, rpadura wid kBapra. Moaenb MOJSIPHOTO
o0béMa raza. Mozenu KpuCTaNIMYeCKUX PemETOK HEKOTOphIX MeTaioB. Komnekiun o6pasinon

Pa3IUYHBIX JUCIICPCHBIX CUCTCM.



Jlabopamopuvie onvimbl. KOHCTPYyHpOBAHME MOJEIU METAJUIMYECKOM XUMHYECKON
cBsa3u. l[lonmydeHue KOJUIOMIHOTO pacTBOpa KYypHUHOro Oejka, HCCIIeOBaHUE €ro CBOWCTB C
MOMOIIBI0 JIA3€pHOM YKa3KM M IPOBEIAEHUE €ro JeHarypauuu. [lomydyenue smynbcun
pacTUTeIHLHOTO Macia u HabmrofeHue 3a e€ paccioeHueM. [lonmydeHnue cycrneH3uu «M3BeCTKOBOTO
MOJIOKa» U HaOIroIeHue 3a €€ CeAMMEHTAlIUEeH.

Tema No2. Xumuyeckue peakuuu

Ilousitue o xumuyeckoil peakuuu. Peaxkumu, uaymme 0e3 M3MeHEHHsI COCTaBa
BelllecTB AJUIOTPONU3alusl U W30MepU3alnsl, Kak peakluuu 0e3 W3MEHEHHs COCTaBa BEIIECTB.
Annorponus U €€ NpUYNHBI.

Knaccupukanuss XuMHUYECKHMX peakuuil, NMPOTEeKAIUX ¢ HU3MEHEHHeM COCTaBa
BemecTB. Kiraccuukanms peaknuid 1O pa3IUYHBIM OCHOBAaHUSIM: IO YHUCIY M COCTaBy
peareHToB M TPOAYKTOB, MO (haze, MO HCIHOJIb30BAHHMIO KaTalu3aropa WiIH (QepMeHTa, IO
TerioBoMy 3¢ dekty. TepmoxuMuueckre ypaBHEHUS PeaKIuil.

CkopocTh XHUMHMYECKHX peakuuii. DakTopbl, OT KOTOPBIX 3aBHUCUT CKOPOCTh
XMMHYECKUX pEakLUMil: TpUpoja peardpyrolux BeEIIECTB, TeMIeparypa, IUIOIAlb HX
CONPUKOCHOBEHMSI pPEAarupyrolvx BelIECTB, MX KOHLEHTpalus, MPUCYTCTBUE KaTalu3aropa.
[Tonste o karamu3e. DepMeHTHI, Kak OHOJOTHYECKHE KaTamu3aTopbl. HTHOUTOPHI, Kak
«AHTOHUMBI» KaTaJIn3aTOPOB U UX 3HAYCHHE.

Oo0paruMocTh XHMMHYECKHX peakuuil. XUMHYeCKOe PpaBHOBeCHE, YCJIOBUA €ro
cvemienus. Ilposepounasi padora Ne2 «CkopocTh XUMHUYeCKHX peakuuii». Kinaccupukarms
XUMHUYECKUX DPEaKIMil Mo Mmpu3HaKy uX HampaieHus. [loHsTne o0 0OpaTUMBIX peakuuix U
xumuueckoM paBHoBecud. [lpunnun Jle-llarenbe M cnocoObl cMEUIEHUS XUMHUYECKOTO
paBHOBecusi. OOmmas XapakTepHCTHKa pEaKIuid CHUHTE30B amMMuaka U okcuaa cepwi(VI) u
PacCCMOTPEHME YCIOBUIM CMEILEHHS UX PABHOBECHUS HAa IIPOU3BOICTBE.

Posb BOabI B XMMHYECKHX peakuusix. Teopusi 31eKTPOJIUTHYECKON TUCCONMALHU.
PactBopuMoOCTh BemiecTB B Bojie. BomgHbie pacTBOPBI. DJIEKTPOJIUTHI U HEINEKTPOJIUTHI. CTENEeHb
ANEKTPOJIUTHYECKON  aucconuanuu. CuiabHbIE W Cia0ble  DJIEKTPOIUTHL. Y PaBHEHUS
ANEKTPOJIUTUYECKON auccounanuu. Peakuuum B pacTBOpax 2JIEKTPOIUTOB. MexaHu3m
nuccormanuu. Ctynenyaras auccounanus pH pactBopa kak nokazareiab KUCIOTHOCTU CPEBI.

I'maposam3. OGparumblii 1 HeoOpaTUMBbI TUAPONK3BL. ['UApPOTU3 colell U €ero THUIIBL.
['maponus opraHWYeCcKNX COCIMHEHHWH B JKMBBIX OPTaHM3MOB, KaK OCHOBa OOMEHa BEIECTB.
[TonsiTrie 06 YHEpreTHUECKOM 0OMEHE B KJIETKE U POJIHM THAPOIIN3A B HEM.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE PeaKIuu. JJIeKTPoau3. CTeneHb OKUCICHUS U
eé ompenenenue no ¢GopmMyinaM OpPraHMYECKUX W HEOPraHMYECKHX BEHIECTB. DJIIEMEHTHl U

B€IICCTBA, KaK OKHUCIHUTCIM H BOCCTAHOBUTCIIH. Ilonstne o mponeccax OKUCICHUA U



BocCTaHOBJEHUsA. COCTaBI€HUE YPABHEHUN XUMHUYECKHX PEaKIMi Ha OCHOBE AJIEKTPOHHOIO
OaslaHca. XapaKTepUCTUKA 3JIEKTPOJIN3a, KaK OKHMCIUTEIbHO-BOCCTAHOBUTEJIBHOIO IIpoLEcCa.
Oco0OeHHOCTH 3JIEKTPOJM3a, MPOTEKAIOIIEr0 B pacTBOpax 3NeKTpoianuToB. IlpakThueckoe
IIPUMEHEHHUE NIEKTPOIN3a: MOIIyYEeHUE TaJIOT€HOB, BOIOPOAA, KUCIOPO/a, IIETOYHbIX METAJJIOB
W LIEJNOYeH, a TakKe aJOMUHHS SJIEKTPOJIM30M pACIIaBOB U PACTBOPOB COEAMHEHUH AITHX
sneMeHToB. lloHATHE O TaabBAaHOIUIACTHKE, TajJbBAHOCTETUH, pPA(GUHUPOBAHMM IIBETHBIX
METAJJIOB.

KontpouabHasi padora Ne2 Xumuuyeckune peakuuu

Jemoncmpayuu. PactBopeHrne CepHOW KHCIOTHI U aMMHAYHON CETUTPBI M (DUKCAIUs
TEIJIOBBIX SIBJICHMM Ul 3THX NpPOLEeccOB. B3auMMoOAeMCTBUSA pacTBOPOB COJIIHOW, CEPHOM U
YKCYCHOM KHCJIOT OJMHAKOBOM KOHIIEHTPALMU C OJJMHAKOBBIMH KyCOUKaMH (IpaHyjaMH) LIUHKA U
B3aMMOJICWCTBUE OJMHAKOBBIX KYCOYKOB pAa3HBIX METAUIOB (MarHus, IMHKa, JKeie3a) ¢
pPacTBOPOM COJIIHOM KHUCIJIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTHM XMMHUYECKHX PEaKIUi OT
IOpUPOABI BEHIeCTB. BzamMmozeiicTBUE pacTBOpPOB THOCYNIb(paTa HATPHUsl KOHLEHTpPAIMH U
TEMIEpAaTyppl C pacTBOPOM CEPHOM  KHUCIOThl. MoOAEIUpOBaHUE  KUISILEro  CIIOS».
Hcnonp30BaHUE HEOPraHUYECKUX KaTaIM3aTOPOB (Coyel xene3a, MOAUAa Kajaus) U MPUPOTHBIX
00BEKTOB, colep)KaluX Karanazy (celpoe Msico, KapTodens) g pas3lioKeHUs MepoKcuaa
BOJlOposia. B3aumopelicTBue IMHKA C COJSTHOW KHMCIOTOM HHUTparoM cepedpa, Kak NpUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHONW peakuuil u peakuuu obmeHa. KoHcTpyupoBaHue mopaenu
aneKTponu3épa. BuaeopparMeHT ¢ NpOMBIIIIIEHHON YCTaHOBKH JUISl TOJMYUYEHUs aTIOMUHUS.

Jlabopamopnwie onvimer. inmoctpanus npasuia beprosie Ha NpakTuke — MNPOBEACHUE
peakuuii ¢ o0pa3oBaHUEM OCaJiKa, Tra3a U BOAbL. [ eTepOoreHHbIi KaTaan3 Ha IpUMepe pa3ioKeHUs
NepoKcuaa BOJIOpOJa B MPUCYTCTBUU JUOKcHa Mapranua. CMmelleHne paBHOBECUS B CHUCTEME
Fe** + 3CNS™ <> Fe(CNS);. HcnbiTanue MHAMKATOPAMHU CPelbl PACTBOPOB COJIEH pa3IMUYHBIX
TUNOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS peakiuss W peakuuss oOMeHa Ha mpumepe
B3aMMO/IeNiCcTBUA pacTBOPOB cyibdara meau(ll) ¢ xene3om u pacTBOpoM HIeNOUH.

Ilpakmuueckasa padoma. PenieHue >KCIEPUMEHTABHBIX 3a/1a4 MO TeME «XHMHUYEeCKas
peakuus».

Tema Ne3. Bewecmea u ux ceoiicmea

Metajibl. Ou3nUecKue CBOWCTBA METAJIOB, Kak (YHKIUA WX CcTpoeHus. [leneHue
METAJJIOB Ha Tpynmnbl B TEXHUKE MW XUMHUHU. XHUMHUYECKHE CBOMCTBA METAJIOB U
ANEKTPOXUMHUYECKUN psAn  HampspkeHui. [loHsatne o Meramiorepmuu —(aJTIOMUHOTEPMHH,
MarHueTepMHH U JIp.).

Hemerasubl. Buaropoansie rasbl. Hemerainbl kak okucinurenu. Hemeramnel kak

BOCCTaHOBUTENH. Psaj anexTpooTpuniarensHocTy. iHepTHBIE WK O1aropoaHbIe ra3bl.



Oxcuabl. Kuciorbl. IIpoBepounass padora Ne3 «Meramabsl. Hemeramiabi».
Heoprannueckue amdoTepHble COCTUHEHHS: OKCHUABI U TUAPOKCUIBI, — HX CBOICTBa U
noiydenue. AMQoTepHble OpraHMYecKue COCIUMHEHUSI Ha MpUMepe aMUHOKHUCIOT. [lentuas u
NEeNTUIHAs CBA3b. KUCIOTHI ¢ TOUKM 3peHUsl aTOMHO-MOJIEKYJISIPHOTO yueHus. KucioTsl ¢ Touku
3pEHUsI TEOPUU SJIEKTPOJUTUYECKON aucconuanuu. KucioTel ¢ TOYKM 3peHuss HpPOTOHHOM
teopun. O0IIMe XMMUYECKHE CBOMCTBA KUCIOT. Kitaccupukamnust KUCIoT.

IIpakTnyeckas padora Ne2 «PemeHne 3KCIIePUMEHTAIbHBIX 32124 110 ONpeeIeHHI0
CBOWCTB KHCJIOT».

OcHoBanusi. OCHOBaHUs C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO yueHus. OCHOBaHUs C
TOYKM 3pEHUS TEOPUM DJIEKTPOJIUTUYECKOH auccouuanuu. OCHOBaHUS C TOYKM 3pEHUs
nporoHHOM Teopuu. Kiaccudukanus ocHoBaHuil. XHUMHYECKHE CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKUX OCHOBAHUM.

Coumn. Knaccudukanus coneit. Kéctkocth Bombl U crocoObl e€ ycTpaneHus. llepexon
KapOoHaTa B THIpOKapOoHaT U 00paTHO. O0IIKe XUMHUUECKHIE CBOHCTBA COJICH.

I'eneTrnyeckue cBsA3M. YPOK cHCTeMATH3AIlUM 3HAHUM.

HroroBasi KOHTpOJIbHaAs1 padoTa Ne3.

3aK/II04YNTE/ILHBIA YPOK.

Hemoncmpayuu. Komnexunss wmertawioB. Komexknus HemerauioB. Bzaumopeiicteue
KOHLICHTPUPOBAHHOM a30THOW KHUCIIOTBI C MeApl0. Bcemblmka TepMuTHOM cMmecu. Bcermblmka
4EPHOrO TOpOXa. DBpITeCHEHME TaJOreHOB W3 MX pacTBOPOB JPYTMMHU TaJlOT€HAMHU.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHOM KHCIIOTHI U aMMHaKa («IbIM
0e3 orus»). [lomyuenue amMmmuaka v U3ydyeHue ero CBOMCTB. Pa3nuuHble ciyyan B3auMOICUCTBUS
pacTBOpOB cojlell alrOMHHUSA CcO IEnoubto. [lomydyeHue KECTKOM BOIBI M YCTPAHEHHE €€
JKECTKOCTH.

Jlabopamopnvie onwvimwr. llomyuyeHue  HEpPAcTBOPUMOIO THAPOKCHIA M €TI0
B3aUMOJICHICTBHE C KHCIOTOW. lccnenoBaHne KOHIIEHTPUPOBAHHBIX PAacTBOPOB COJITHOW U
YKCYCHOM KHUCIJIOT KaleJbHbIM METOOM Mpu uX paszbamieHun Bonoil. [lomydenue amdorepHoro
TUAPOKCHJIa M MU3y4YEeHHE €ro CBOMCTB. IIpoBeneHNE KaueCTBEHHBIX PEAKIMI MO ONPEIECIICHUIO
cocTaBa COJIH.

Ilpakmuueckaa padoma. Perienue >KkcriepuMEHTANIBHBIX 3a/1a4 10 TeMe «BemiecTBa U ux

CBOMCTBAY.



KasennapHo - remaTnyeckuii mi1aH mo yueonomy npeamery «Xumus» (10 kiacce)
Ha 2020-2021 yueOublii ro. (35 4.)

Ne Tema ypoka KouuyecTBo | [lara

n/n yacoB

Tema 1. IlpeameT oprannyeckoilt xumuu. Teopusi CTPpOeHNsI OPraHMYeCKUX COeTMHEHNH A.

M. Bbytaeposa (3 4.)

1. [Ipenmer oprannueckoit xumuu. Ilpupoausie, uckyccTBeHnsle | 1

U CUHTCTUYCCKHUC OPraHUYCCKHUEC COCIUHCHU.

2. Teopus cTpoeHus opraHMYeCKUX COeqUHeHH. Yrnepoausii | 1

ckeseT. I'oMosornyeckuil psiji, TOMOJIOTH.

3. Krnaccudukanys u HOMEHKIIaTypa OpraHUYeCcKuX coeuHeHui | 1

(Ha mMpUMepe aTKaHOB).

Tema 2. Yri1eBo0poabl M UX NPUPOAHBbIE HCTOYHUKH (9 4.)

4. Ankansl. ['oMonorndeckuii psg. XuMMHU4YECKHUE CBOMCTBA, 1

IMOJIYUCHHUEC, IPUMCHCHUC HAa OCHOBEC UX CBOMCTB.

5-6. | Ankensl. ['omonornueckuii psiji. XMMUUYECKHE CBOMCTRBA, 2
CriocoObI oTy4YeHus 1 npuMeHenus. [IpaBuino
MapxkoBHuKOBa. KauecTBEeHHBIC PEaKIINN HA HEMPEIeTbHBIC

YTJICBOAOPOABI.

7. Ankamuensl. ['omonorudeckuit psii. XuMHUUeCKrue CBOMCTBA, 1
criocoObl oyueHus u npumeHeHus. Peakus Jlebenena.
Kayuyku: HatypasibHbIN, CHHTETHYECKHE (OyTaIuEHOBBIH,

H30TIPEHOBBIN).

8. AunkuHbl. ['oMonorudeckuit psii. XuMUyecKue CBOMCTBA, 1

CIIOCOOBI MOJIYYCHHUA U IPUMCHCHUS.

9. Apensl. ['omonornuecknii psaj. XuMU4YECKHE CBOWCTBA, 1

CIOCOOBI OTYYEHUSI U IPUMEHEHHUS.

10. | Ilpuponusiii u nomyTHbIA Ta3bl. HeTh 1 criocoOsl e€ 1

nepepaboTku. KameHHBII yroyib u ero nepepadboTka.

11. O00011IeH1E U CUCTEMATH3AIUS 3HAHUH 110 TEME 1

«YTIIEBOLOPOABDY.

12. | KontposnbHas padota Ne 1 mo teme «YTI1€BOAOPOIBI.

Tema 3. Kucaopoa- u a3orcoaep:kainiue oprannyeckue coeinnenus (8 4.)

13- | Ogno- 1 MHOTOaTOMHBIE ciupThl. [Tomyuenne. Xumuueckue 2

14, cBoiicTBa. [[puMeHeHne MeTaHos1a, 3TaHOJIa U TIIUIEPUHA.




15. | ®enon. [lonyuenne. Xumuueckue cBoiicta. [Ipumenenue 1
¢benona.

16. | Anpneruzsl. [Tomyyenue. XumMudeckue CBOKWCTBA. 1
[Ipumenenue hopmanbaerua.

17. OHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, TOJIyYCHHE, 1
XUMUYECKHE CBOMCTBA. [I[puMeHeHNe yKCYCHOM KUCIIOThI Ha
OCHOBE €€ CBOMCTB.

18. | Cnoxuble 3(pUpBI U KUPHL. 1

19. | YrneBonsl, ux knaccudukanys u 3HaueHue. [ mroko3a u 1
LEJUTI0II03A.

20. | Pemenue ynpaxuenuii no reme «Kucnopoacoaepsxaniue 1
COCMHEHUS.

Tema Ned. Azorconepxxamme coequHeHus.(8 1)

21. | Amunsl. [lonarue 06 amMmuHax, Mogy4YeHue, CBOMCTBA U 1
MIPUMCHCHHUE aHWIMHA.

2 AmuHOKUCIOTHL. [lomydeHnne, cBOMCTBA U IPUMEHEHHE 1
aAMUHOKHCIIOT.

23. | benku. [lomyuenue 6enKoB, CBOHCTBA, OMOIOTUYECKAS 1
GbyHKIHS.

24. | Ilpaktuyeckas padora Nel «KadecTBeHHBIC peakiini Ha 1
OTJIEbHBIE KIACCHl OPTaHUYECKUX COSTUHEHU.

25. | HyknenHOBBIC KUCITOTHI. [IOHATHE O OMOTEXHOIOTHH U 1
T€HHOU MH>KEHEPUH.

26. | Ilpaktuueckas padora Ne2«MneHTrduKamus OpraHuuecKux 1
COEIUHEHUN.

27. Pemenue ynpaxuenunii no reme «Kuciopoacoaepxamuye u 1
a30TcojepKalllie COCTUHEHUS.

28. Konrponsnas padora Ne2 mo teme «Kucnoponconepxamue u | 1
a30TcojiepKalllie COCTUHEHUS.

Tema Ne5. TlosimMmepsbl, nJ1acTMacchl, KAy4yKu, BOJIOKHA.(3 4.)

29. | UckyccTBeHHBIE IOIUMEpPHI. MICKycCTBEHHBIE BOJIOKHA 1
(atreTaTHBIN IENK, BUCKO3a), UX CBOICTBA U IPUMEHEHUE.

30. | Cunrernyeckue nojaumepsl. CHHTETUYECKHE BOJIOKHA 1

(J1aBcaH, HUTPOH M KaIlpoH).




31.

[IpakTuyeckas padora Ne3: «PacnozHaBanue miactmace u

BOJIOKOH)).

Tema Ne6. Xumus 1 :ku3Hb.(4 4.)

32- | Xumus u 310poBwe. JlekapcTBa, epMEHTHI, BATAMUHBI,

33. | TOpMOHBI, MUHEpaJIbHBIE BOJIbL. [Ipo0IeMbl, CBSI3aHHBIE C
MIPUMEHEHHEM JIEKAPCTBEHHBIX MPETapaToB. XUMUs U MHUILA.
KanopuifHOCTB )XKHPOB, OEIKOB U YTIIEBOJIOB.

34. | UroroBas koHTpoabHast pabota Ne3 1o Kypcy OpraHH4ecKoiu
XMMUH.

35. | UToroBeIii ypox.




KasennapHo - remaTnyeckuii miaH mno yueonomy npeamery «Xumus» (11 kiaacce)

Ha 2019-2020 yueOublii roj. (35 4.)

Ne Tema ypoka KoimuecTBo Hara

n/n 4acoB

Beeoenue (1 u.)

1. BBoaHBIN HHCTPYKTAX MO TEXHUKE 0€30MTaCHOCTH. 1
[Ipenmer xumum.

Tema Nel. Cmpoenue eéewpecmea (17 u.)

2. OcHOBHbIE CBE/IEHUS O CTPOCHUHU aTOMa. 1

3. OnexkTpoHHas 00071049Ka. OCOOEHHOCTH CTPOCHUS 1
3JIEKTPOHHBIX 000JIOUYEK MEPEXOTHBIX FTIEMEHTOB.

4, Ilepuonuueckuii 3akoH U niepuoandeckas cucrema J[.1. 1
Menpeneena. [Iposepounast padorta Nel «Ilepuoguueckast
cucrema Menneneesa J[.M.».

5. Nonnast xumuyeckasi CBsi3b U MOHHBIE KPUCTANINYECKUE 1
pEIIETKY.

6. KoBasienTHast xumMmuueckas CBsi3b. ATOMHBIC U MOJICKYJISIPHBIE
KPUCTAJUTMYECKUE PEIIETKH.

7. MerTannudeckast CBsI3b. 1

8. Bonoponnas cBsa3e. Equnas npupoja XMMUYECKUX CBSI3EH. 1

9- [Tonumepsl opraHuYecKrue U HEOPTraHUYECKHE. 2

10.

11. I"a3000pa3Hble BelecTna. 1

12. | [Ipaktuueckas pabora Nel 1
«ITomydenue, pacrio3HaBaHUE U COOMPAHUE TA30BY.

13. JKunkue Bemiecrsa. 1

14, TBepabie BemecTna. 1
[Tposepounas padorta Nel «ArperaTHble COCTOSHUS
BEILIECTBY.

15. | JlucniepcHble CUCTEMBI U PaCTBOPBI. 1

16. | Cocras BemectBa. Cmecu. 1

17. | KontponbHas pabora Nel CTpoeHue BemecTsa. 1

Tema Ne2. Xumuueckue peaxuyuu (8 u.)

18. [TonsTre 0 XuMHYecKoM peaknuu. Peakunu, naymue 6e3 1

N3MCHCHU COCTaBa BCIICCTB




19. | Knaccudukanus XuMUYECKUX PEaKIHid, TPOTEKAIOLINX C 1
M3MEHEHHUEM COCTaBa BEIECTB.

20. | CKOpOCTh XUMHYECKOMW pEaKITuu. 1

21. | OOpaTUMOCTh XUMHUYECKUX PEAKIIUNA. XUMHUUECKOE 1
paBHOBECHE, YCIOBUS €r0 CMEIICHUSI.
[TpoBepounas padora Ne2 «CKOpPOCTh XUMUUYECKUX PEAKIIAN»

22. Ponb Boabl B xuMuyeckux peakuusx. Teopust 1
ANEKTPOIUTUICCKON TUCCOITUAITUH.

23. IMaaponus. 1

24. | OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. DIEKTPOIIU3. 1

25. | KonTponpHas padota Ne2 Xumudeckne peakinu. 1

Tema No3. Bewecmea u ux ceoiicmea (9 u.)

26. | MeTtasl. 1

27. | Hemerasuisl. 1

28. Oxcunbl. Kucinotsl. 1
[TpoBepounas padora Ne3 «Metamibl. HemeTamib.

29. | IlpakTmueckas padota Ne2 1
«Pemenne sKkCIepUMEHTATBHBIX 33]1a4 110 OMPEICIICHHUTO
CBOMCTB KHCIIOTY.

30. | OcHoBaHus. 1

31. | Comm. 1

32. | 'enernueckue cBSI3U. YPOK CUCTEMATHU3AINH 3HAHUA. 1

33. | UToroBas koHTposbHas paboTa Ne3. 1

34- | 3aKIIOUNTENBHBIA YPOK. 2

35.




Y4eOHO — MeTOAMYECKOE 00ecIeYeHne:

Yuebnux.

1.0.C.I'abpuensiH. YueOHUK 1151 0011e00pa3oBaTeIbHbIX yupexaeHuil. «Xumus. 10 kiacc.
bazoBsiii ypoBens». — M.: Jlpoda, 2015.
2.0.C.I'abpuensH. YueOHUK 1151 00111e00pa3oBaTeNIbHBIX YupekaeHnd. « Xumus. 11 kmacc.
BbazoBerii yposenb». — M.: [Ipoda, 2014.

HononnumenvHas yuebHas aumepamypa O yUaujuxcs:

1.0.C.I'abpuensn, U.I'. Octpoymos, A.I'.Benenckas. «Oprannueckas XMMHs B TECTaX, 3a/1adax
u ynpaxuenusx. 10 kimacc. YyeObnoe mocodue it 001eo0pa3oBaTeIbHbIX YIPEKACHUN», M.:
Hpoda, 2007.

2. O.C.T'abpuensn, U.I'. OctpoymoB. Xumusi. Marepuanst aist moarotoBku k EI'D, M.: JIpoda,
2008.

3. O.C.I'abpuensiH, N.I'. Octpoymos, I1.B.PemeroB 3anaun no XuMuu U ciocoObl UX PeLIeHUs
10-11 xiaccer. M.: [Ipoda, 2006.

4.0.C.I'abpuensu, N.I'. Octpoymos, A.I'.Beeaenckas. «O0mias Xumusi B TeCTax, 3a/iayax
ynpaxHeHusx. 11 kinace. YueOHnoe nmocodue amst o01ieo0pa3oBaTenbHbIX YUpeKIASHUN», M.:
Hpoda, 2014.

5. 0.C.T'abpuensn, U.I'. OctpoymoB. Xumusi. Matepuarns! 115t moarotoBku k EI'D. », M.:
Hpoda, 2014.

6. O.C.I'abpuensn, U.I'. Octpoymos, I1.B.PemeroB 3agaun no XumMuu U ciocoObl UX pPeLIeHUs
10-11 xnaccel. M.: Ipoda, 2013.

JlononnumenvHnasn numepamypa 075 yuumens:

1. M.A.Ps60B, E.}O.HeBckas, P.B.JIunko Tectel o xumun. M.: «Ok3amen» 2019.

2. 0.C.T'abpuensn, .I'. Octpoymos, «Xumus 10 kiacc. HactosnbHas kHura yaurens» M.:
Hpoda, 2017.;

3.0.C.I'abpuensn, I1.H. bepé3kun «KoHTposbHbIE U TpOBEpOUHbIE PAOOTHI IO XUMUU

10 knacc. bazoBsrit ypoBeHs », M.: [Ipoda, 2016.

4.A.M. Paneuxuii, B.IL.I'opmkosa, JI.H.Kpyraukosa «/lunaktuuecknii MaTepuani 1no xumuu. 10
— 11. TTocobue ans yuutens», M.:[Ipocsemenue, 2018.

5.0.C.I'abpuensa «KoHTponbHbIe U IpoBepoUHbIe paboThl Mo xumuu 10 kimace» M.: Ipoda,
2016

6. MLIO. I'opkoBenko. [Toypounsie pazpabotku o xumuu K yueonuky O.C. 'abpuensina, A.C.
I'yzeq, I'.E. Pynzurtuca. 10 kiacc. M.: BAKO 2014.

7. H.B.llIupmmna Xumus 10-11 xinaccesl. UHauBUyanbHblid KOHTPOJIb 3HaHUH. KapTouku-

3aganus. Bonrorpan :”Yuutens 2018



8.M.A.Ps00B, E.}O.Hesckas, P.B.JIuuko Tectel o xumun. M.: «Ik3amen» 2016.

9. O.C.I'abpuensu,l.I".JIpicoBa, A.I'.BBenenckas. «Xumus 11 knace. HacronpHas KHUTa
yuuressi» M.: Ipoda, 2017.;

10.0.C.I'abpuensn, I1.H. bepéskun «KoHTponbHBIE U TPOBEPOUYHBIE PAOOTHI IO XUMUH

11 knacc. bazoBsrit ypoeHs », M.: JIpoda, 2016.

11.A.M. Panenxuii, B.I1.I'opuikosa, JI.H.Kpyriukosa «/lugaktuueckuili Marepuai o XUMHH.
10 — 11. ITocobue mns yuutens», M.:I[Ipocsemenue, 2016.

12.0.C.I'abpuensn, [1.H. bepé3kun «KoHTpoabHBIE B POBEPOUYHBIE pa0OTHI 10 XUMHH 1 1
kiace» M.: [Ipoda, 2016

13H.I1.Tpoery6oga. [Toypounsie pazpaboTtku o xumuH. 11 kimacc.M.:Bako 2017

14. H.B.IlInpmmna Xumus 10-11 knacesl. MHanButyanbHbli KOHTpOJb 3HaHUH. KapTouku-
3aganus. Bosirorpan :”Yuautens 2012

Hngpopmayuonno-memoouueckas u uHmMepHem-no00eplHCKa.
Humepuem-pecypcwl na pycckom sA3vike

1. http://www.alhimik.ru [IpeacraBieHsl ciaenyronme pyoOpUK: COBEThI a0UTYPHUCHTY, YIUTEIIO

XUMHH, CIIPABOYHUK (OueHb Ooublias mondopka TaONUIl U CIIPaBOYHBIX MaTepuasoB), BecEnas
XUMUS, HOBOCTH, OJIMMITUA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUUECKUX CBEICHU)

2. http://www.hij.ru/ Kypnan «Xumus u *U3Hb» NOHITHO W 3aHMMATEJIbHO PAcCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO IIPOUCXOINUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html OnexkrponHbIl XypHan «XUMUKA U XUMHs». B

JKypHaJle IPEICTABICHO MHOXECTBO OIIBITOB 10 XMMHH, CONEPIKUTCA MHOIO 3aHUMATEIIbHOU
nH(pOpMaIUH, TO3BOJISIONIEH YBIIEUb YUEHUKOB SKCIIEPUMEHTAIbHOM YacThIO IIPEMETA.

4. http://c-books.narod.ru JIuteparypa no Xumum.

5. http://1september.ru/. XKXypnan «IlepBoe ceHTsAOps» Uil yuuTenaed U He ToiIbKO. B HEM

IPE/ICTaBICHO OOJBIIOE KOJIMYECTBO pabOT yYEHHMKOB, B TOM YHCIE M HCCIEIOBATEIbCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii HIKOIbHBIN MOPTAJ CO CChUIKAMU Ha

O6pa30BaTCJ'IBHBIC CalThl IO XHMHUH.

7. www.periodictable.ru COOpHUK cTareli O XMMHUYECKHX OSJIEMEHTaX, WJUTIOCTPUPOBAHHBIN

AKCIIEPUMEHTAMH.
Humepnem-pecypc Ha anenutickom sizvike

http://webelementes.com. Comep>XUT HCTOPHIO OTKPBITHUS M OMHCAHHE CBOWCTB XUMHUYECKHUX

OJICMCHTOB. Ey'IlCT IMOJIC3CH AJId 06yqa10m1/1X051 B A3BIKOBBIX IIKOJIaX MW KJIacCax.
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