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PaGouas mnporpamma mno mnpeamery «Xumus» s 10-11  kmaccos
pa3zpaboTana Ha ocHOBe @DenepalibHOTO TOCYIAPCTBEHHOTO O0O0pa30BaTEIBHOTO
CTaHJapTa cpeaHero oodumero oOpa3oBaHus. JlaHHas mporpamMma OpHUEHTHpPOBaHA
Ha KCIOJb30BaHNUE YUYCOHUKOB:

Epemun B. B., Ky3emenko H. E., Tepenun B. U., [Ipo3nos A. A., Jlynun B.
B. Xumust 10 xnacc (6a30BbIii ypoBeHb) us. «Jlpoday, 2020

Epemun B. B., Ky3emenko H. E., JIpoznoB A. A., Jlynun B. B. Xumus 11
kiacc (0a3o0BbIi  ypoBeHb), u3n. Jlpoda, 2020, KoTOpble BKIIOYCHHI B
denepaibHbIil IepeyeHb YUeOHUKOB.

VYyeousii mian MOY «['umHa3zus «ABuaTOp» HAa U3Y4YEHHUE MpeaMeTa
«Xumus» Ha 06a30BoM ypoBHE mpemycMmarpuBaeT B 10-11 kmaccax mo 1 yacy B
HeJeNto, 4yTo cocTanisieT 35 yacoB. Beero 70 yacoB 3a Bech ypoBeHb 00yUEHUS.

1. Ilnanupyemspie pe3ysbTaTbl OCBOCHHS IMpeaMeTa «XuMus» Ha 0a30BOM
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs

Jannass  mporpamma  oOecnieunBaeT — (OPMHUPOBAHUE  CIIEIYIOLIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YIbTaTOB.

[lmanupyemMble TMYHOCTHBIE PE3YIIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS TIPOTpaMMbl CpPEAHEro  OOIIEero
oOpa3oBaHUs IO XHMHHM JOCTUTAIOTCS B €IMHCTBE Y4e€OHOH M BOCIHTATEIbHOMU
JESTEIIbHOCTH

JIngHOCTHBIC pe3yIbTaThl OCBOCHHS OOYYaIOIIMMUCS pabodveil mporpaMMbl
cpeaHero oOmiero oOpa3oBaHHUS MO XMMHUU JOJDKHBI OTpakaTh T'OTOBHOCThH H
CITOCOOHOCTh 00YYaOIIMXCS PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpPWEHTAlMH, MO3UTHUBHBIX
BHYTPEHHUX  YOEXJCHUN,  COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO O0IIeCTBa, paCUIMPEHNE KU3HEHHOTO OIbITA U OMbITA JAEATEIbHOCTU
B IMPOLIECCE pEeATM3AIMA OCHOBHBIX HAMPABICHUN BOCIHUTATEIBHON ESITEILHOCTH,
B TOM YHCJIE B YACTH:

1. I'paxx1aHCKOTO BOCTIUTAHMUSL:

c(hOPMHUPOBAHHOCTh TPAYKIAHCKON MO3ULIMKM O0YYaIOIIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOIO  WI€HAa  POCCHUMCKOrOo  OOIEeCTBA;  OCO3HAHHE  CBOMX
KOHCTUTYIIMOHHBIX TPaB MW 00S3aHHOCTEH, YBa)XKCHHE 3aKOHA | IPABOIOPSIKA;
MPUHATHE TPAJAUITMOHHBIX HAIMOHAIBHBIX, OOIIEYEIOBEYECKUX I'YMAHUCTHYECKHUX,
JIEMOKPAaTUYECKUX, CEMEUHBIX [IEHHOCTEH, B TOM YHCJIE B COIOCTABICHUH
C )KM3HEHHBIMHU CHUTYAIUSIMU, N300pKEHHBIMHU B JINTEPATYPHBIX MPOU3BEIACHUSX;
FOTOBHOCTh  IPOTHUBOCTOSITH ~ MACOJOTMH  DKCTPEMHU3MA,  HAIIMOHAIM3MA,
KCceHO(GOOMH, ITUCKPUMHUHAIIMM TI0 COIHAJIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIIMOHAJIbHBIM MPHU3HAKAM, TOTOBHOCTh K COBMECTHOM TBOPYECKOUN AEATEIBLHOCTH
MIPU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUU yUYeOHBIX W MO3HABATEIbHBIX 3ajad,
BBIMIOJIHECHUA XHUMHUYECKUX OKCIIEPUMEHTOB Y4YacTBOBaTh B CaMOYIPABJICHUU
B IIIKOJIE U JIETCKO-IOHOIIECKUX OpPraHu3aluax; YMEHHE B3aWMOJICHCTBOBATH
C COIIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C MX (DYHKIUSIMH U HA3HAUYCHHEM;
TOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH.



2.IlaTpuOTHYECKOTO BOCITUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
PonuHoy, ropmoctm 3a CBOM KpaW, CBOKO PoauHy, CBOM SI3BIK M KYyJbTYpY,
NpOLLIOE M HACTOSIIEE MHOIOHALMOHAIBLHOTO Hapoaa Poccuu; ueHHOCTHOE
OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, UCTOPUYECKOMY U TPUPOJHOMY
HACIIEIMIO0, TMaMSITHUKAM MPUPOJbI, TPATUIUSIM HApPOJOB, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPY/Ie; UAeHHAas yOSKIEHHOCTh, TOTOBHOCTh K CIIYKEHUIO U 3aIlUTE
OTteyecTBa, OTBETCTBEHHOCTh 3a €ro CyAbOy, IIEHHOCTHOIO OTHOIIEHUS K
UCTOPUYECKOMY W HAyYHOMY HAcCJIeII0 OTE€YECTBEHHOM XHWMHH; YBAKECHHS K
polieccy TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTU- YECKOTO MPUMEHEHHS] XUMUH,
OCO3HAHMUS TOTO, YTO JOCTI)KCHHS HAyKd €CThb pe3yJbTaT JJIUTEIbHbBIX
HAOJIOICHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpYy/a
YYEHBIX U MPAKTHUKOB.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOIO IIOBEICHMUS,
CIIOCOOHOCTh  OIIEHHUBATh CHUTYyallUl0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbICE HOPMBI U IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B IOCTPOEHUWE YCTOWYMBOIO OyAyLIEro; OTBETCTBEHHOE
OTHOILLIEHHE K CBOMM pOJUTENSIM, CO3JAHUIO CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEN CEMENHOM JKU3HU B COOTBETCTBUM C TPAIULIUSIMU HApPOJIOB
Poccun.

4. DCcTeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHWE K MUPY, BKJIIOYAash 3CTETUKY ObITa, HAYYHOTO
¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMI;

CIIOCOOHOCTh BOCIPUHUMATh Pa3IMUHbIC BULI UCKYCCTBA, TPAIULMH U
TBOPYECTBO CBOETO W  JPYTHUX  HAPOJOB, MOHUMAHHE AMOIMOHAIBLHOIO
BO3JICHCTBUS KUBOU MPUPOJBLI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAXKEHUIO B
pa3HBIX BHJAX HCKYCCTBa, CTPEMJICHHE TMPOSBISATH KadecTBA TBOPYECKOU
JUYHOCTH.

5. ®U3N4ECKOro BOCIUTAHMUS:

c(hOpPMHUPOBAHHOCTh  3JI0OPOBOTO M Oe30macHoro  oOpasa  JKHM3HU,
OTBETCTBEHHOTO  OTHOIICHHMS K CBOEMY  3JI0POBBIO  (3JI0pDOBOE  THUTAHUE,
COOJTI0/IEHNE TUTUEHUYECKHX MTPaBUII M HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSITHIM
U OTJABIXA, PEeryispHas (Guudeckas aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M TICHXUYECKOMY
3I0POBBIO;  MOTPEOHOCTh B (PM3MYECKOM  COBEPIIICHCTBOBAHHMH,  3aHATHUSIX
CIIOPTHUBHO-03/I0POBUTEIIBHON €SI TEILHOCTBIO;

AKTUBHOE HEMpPUSATHE BPEAHBIX NPUBbIYEK (YHOTPEOJEHUS aJKOIoJis,
HApPKOTUKOB, KypEHHUSI).

6. TpynoBoro BocnuTaHus:

TOTOBHOCTh K TPYyZly, OCO3HAHHME LIEHHOCTH MAacTepCTBa, TpyJoJiolue,

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTUYECKOM U  COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO
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BBINIOJIHATh ~ Takyl  JIESITENIbHOCTh;  MHTEpeC K  pas3iuyHbiM  chepam
npo(hecCHOHANBPHOM ACSITENFHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUN 3HAHUIM
0 XMMHH, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccun u
peain30BbIBaTh COOCTBEHHBIE >KW3HEHHBIC IJIaHbl; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO ¥ CaMOOOPA30BaHUIO HA TIPOTSHKEHUN BCEH JKU3HM.

7. DKOJIOTHYECKOTO0 BOCIIUTAHMSL:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, MOHHUMAHHUE BIMSHUSA
COLIMAJIbHO-DPKOHOMHUYECKHX TMPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLIMAILHOMN
Cpellbl, OCO3HAaHME TIJ00aJBbHOTO  XapakKTepa JAKOJOTUYECKUX  MpoOiieM,
IUTAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUI B OKpYXalolled Cpele Ha OCHOBE
3HAHMS 1eJIeM YCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA, AKTUBHOE HEMPUSITHE
NENUCTBUN, MPUHOCALIUMX BpEJ OKpYKAIoIIeH cpeae, yMEHHE MPOTHO3UPOBATH
HEOJIArONpPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS NPEANPUHUMAEMbIX JEHCTBUIA,
IpEeIOTBpalIaTh UX; CIIOCOOHOCTh MCIOIB30BaTh MPUOOPETAEMbIC MPU H3YyUCHUH
OMoNorMM 3HAHMS W YMEHHA TMPH PEHICHHH TpodiieM, CBSI3AHHBIX C
palroHaNbHBIM MIPUPOAOIOIB30BaHNEM (COOMIOZCHHE TIPaBUI TOBEACHUS B
IpUpOJIe, HAMpPABICHHBIX Ha COXpPaHEHHE PAaBHOBECHUS B HKOCHUCTEMAX, OXPaHy
BUJIOB,  OJKOCHCTEM, Ouocdepbl);  pacHIMpEHHE  ONbITa  JIEATEIbHOCTH
DKOJIOTHYECKOMN HAIIPABICHHOCTH

8. LleHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOILECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM U YMTATEIBCKOM KYyJNbTYpbl KaK CpelCTBa
B3aMMOJCHCTBUSL MEXIy JIOAbMHM U MO3HAHMUS MHpaA; OCO3HAHUE LEHHOCTU
Hay4YyHOU JeSITeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO
Y MICCIIEZIOBATENILCKYIO JIeATEIHHOCTh HMHAWBHIYaATbHO U B IPyNIe, MOHHUMAaHHE
cnenuPUKd XUMUU Kak HayKH, OcCO3HaHue e€ pomu B  (popmupoBaHUH
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IIETIOCTHOTO MPEICTaBICHHS 00
OKpY>KaroIlleM MHpe KaK O eUHCTBE MPHUPO/IbI, YEIOBEKa U O0IIEeCTBa B MO3HAHUH
IPUPOJIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MPoOJeM COXpaHEHHs] MPHUPOIHOTO
paBHOBecHs, YOSKIEHHOCT B 3HAYUMOCTH XUMHUU JJIA  COBPEMEHHOMU
UBUIM3AIMHN: OOECIIEYeHHs] HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3IaHHUS
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PEeCypCcHbIE MPOOIeMbI
pa3BUTHUSL UEJIOBEUYECTBA; IOMCKA MyTeW BBIXOJA U3 INIOOATBHBIX 3KOJOTUYECKUX
npobsieM u o0ecnedeHus Mmepexona K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYpPcOB M (HOPMUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU, 3aMHTEPECOBAHHOCTh B TMOJIYYEHUHM OHOJOIMUECKHUX 3HAHUW B LENIX
NOBBIIICHUST OOILIEH  KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPaMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMO
TIPY U3yYCHUH XUMUHU.

B  mpomecce  AOCTW)KEHHS ~ JTUYHOCTHBIX — PE3yJIbTaTOB  OCBOCHUSA
OoOy4YaroIMMHUCs TPOrpaMMbl CpeHero oOIiero oOpa3oBaHUs Y O00yYarolIUXcCs
COBEpIICHCTBYETCS HYMOIIMOHAITbHBIN WHTEIJICKT, IpeIoIararo i
c(hOpMHUPOBAHHOCT:



CaMOCO3HaHus, BKJIFOYAIOLIETO CIIOCOOHOCTB IIOHUMAaTh CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUAETh HANpPABJICHHS pPA3BUTHSA COOCTBEHHOMU
IMOLIMOHAIIBHOM cephl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKIIOYAOLIEIO0 CAMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEJEHHE, CIIOCOOHOCTH  aJalTHPOBATHCS
K SMOLMOHAIbHBIM U3MEHEHUSM U NIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIECH CTPEMIICHHE K JOCTHIKEHUIO LIEJIN
U yCIIEXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE ACHCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEM;

SMIATUM, BKJIKOYAIOMIEH  CIOCOOHOCTh  MOHMMAaTh  SMOLMOHAIBHOE
COCTOSIHUE [JPYTMX, YYUTBIBaTb €ro IIPpH OCYILIECTBICHUM KOMMYHHKAIUH,
CHOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUS] C JIPYTUMU JIFOJIbMH, 3a00TUTHCS, POSABISTH MHTEPEC U pa3peniaTh
KOH(DJIUKTBI

MeranpeaMeTHbIE PE3YIbTaThI

MeranpeaMeTHble pe3yJbTaThl OCBOECHHS OCHOBHOW 0Opa3oBaTeIbHOM
IIPOrpaMMbl MIPEACTABICHBI TPEMSI TPYIIIAMH YHUBEPCAIbHBIX YUYEOHBIX JAEUCTBUI
(YY)

1. PerynstuBHBIE YHUBEpCATIbHBIE YUEOHbBIE ACHCTBUSA

BBINTyCKHHUK HAy4nTCA:

CaMOCTOATENIHO OINPENEIATh LENH, 3a/1aBaTh NapaMeTpbl U KPUTEPHH, I10
KOTOPBIM MOKHO ONPEJEIUTh, YTO LIEJIb JOCTUTHYTA;

OLICHMBATh BO3MOXKHBIEC TOCIEACTBUS JOCTHIKEHUS TOCTABICHHOM LIEN B
JeSITEIbBHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOUIUX JIFOJI€H, OCHOBBIBAsICh
Ha COOOpakeHUAX 3TUKHU U MOPaJIH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJaylM B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLMSIX;

OLICHMBATh PECYpChbl, B TOM YHCIE BpeMs WU JApPyrHe HeMaTepualibHbIC
pecypchl, HEOOXOAUMBIE JIJISl JOCTUKEHUS TOCTABICHHOW LIETH;

BBIOMPATH MyTh JAOCTUKEHUS LEIH, IJAHUPOBATh PEUICHUE MOCTABIIEHHBIX
3aJ1a4y, ONTUMU3UPYS MaTepUaIbHbIE U HEMaTepUaIbHbIC 3aTPATHI;

OpraHu30BbIBaTh A()PEKTUBHBIA MOUCK PECYpPCOB, HEOOXOIMMBIX ISt
JOCTH>KEHHMSI IOCTABJICHHOM LIENH;

CONOCTABIIATH IOJIYYEHHBIM pPE3yNbTaT JEATEIBHOCTH C IOCTaBJICHHOU
3apaHee LEbIO.

2. [lo3HaBaTtenbHbIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS

BrinyckHUK HAay4uTCS:

UCKaTh M HAXOJWUTh OOOOIIEHHBIE CITOCOOBI PEIICHUs 3a/lad, B TOM YHUCIIe,
OCYUIECTBJISATh Pa3BepHYThIM MH(GOPMAIIMOHHBIN MMOUCK U CTaBUTh HA €r0 OCHOBE
HOBBIE (yueOHbIE U MO3HABATEIbHBIC) 33/1a4H;

KPUTUYECKA OLEHUBATh M MHTEPIPETUPOBATH HHPOPMALMIO C Pa3HBIX
NO3ULIMKA, pacrno3HaBaTh M (UKCUPOBATh MPOTHUBOPEUYUS B HMHPOPMALMOHHBIX
MCTOYHHKAX;



UCIIOJIb30BaTh  Pa3IMYHBIE  MOJICIbHO-CXEMATUYECKUE  CpEACTBA IS
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOILICHWW, a TAaKXXE NMPOTUBOPECUHUI,
BBISIBJICHHBIX B HH(OPMAITMOHHBIX UCTOYHHUKAX;

HaXOJUTh U MTPUBOAUTH KPUTUUECKHE aPTYMEHThI B OTHOILLICHUH JACHCTBUI U
CyXIEHHUW JPYroro; CIOKOMHO M Pa3yMHO OTHOCHTbCSA K KPUTHYECKUM
3aMEYaHUSIM B OTHOIICHWU COOCTBEHHOTO CYXKIICHHS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 32  paMKH  y4eOHOTO  MpeaMeTa W OCYIIECTBIISITh
1IeJICHAIIPABJICHHBINA MOUCK BO3MOXXHOCTEW MJIsI IIIMPOKOI0 MEPEHOCA CPEACTB U
CIIOCOOOB JEHCTBHSL;

BBICTpanMBaTh MUHAMBUIYATbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsS
OTPAaHUYEHUSI CO CTOPOHBI JIPYTUX YUACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

MEHSTb U YJIEP>)KUBATh Pa3HbIC MO3UIIMHU B IO3HABATEIBHOU 1EATEIBHOCTH.

3. KoMMyHUKaTUBHBIE YHUBEpPCAJIbHbIE YUEOHbIE JEHCTBUS

BhINyCKHHUK HAy4UTCA:

OCYLIECTBJIATH JEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3POCJIbIMU (KaK BHYTpPU 00pa30BaTebHON OpraHU3alllK, TaK U 3a €€ MpejeiaMu),
noa0upaTh MapTHEPOB ISl JEJI0BOM KOMMYHHMKALIMM HMCXOAS U3 COOOpaKeHUM
pE3yIbTAaTUBHOCTH B3aUMOJIEHCTBHUS, & HE JIMYHBIX CUMITATHIA;

IpU OCYIIECTBICHUM TPYNIIOBON pabOThl OBITh KaK pPyKOBOJUTENIEM, TaK U
YJIEHOM KOMaHJbl B Pa3HbIX poJIsiX (reHepaTop HJeH, KPUTUK, UCIOJHUTEIb,
BBICTYIAIOLIMI, SKCIIEPT U T.J1.);

KOOPAMHUPOBaThH M  BBINOJHATH paboOTy B  YCIOBUSIX pEalbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pPa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTb CBOK TOYKY 3pEHHS C
UCITIOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(QIMKTOIE€HHbIE CUTYallud U MPEIOTBpaIlaTh KOHMIUKTHI
0 HUX AaKTUBHOM (ha3bl, BBICTpauMBaTh [EJIOBYIDO M 00pa3oBaTEIbHYIO
KOMMYHUKAIUI0, 30erasi JMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

[IpeameTHbIE pE3yabTATHI

[IpeameTHbIE pe3yJIbTAaThl M3YUYEHUs YUEOHOro mMpeameTra «XuMus» Ha
0a30BOM ypOBHE OpPUEHTHPOBaHbI Ha OOIIYI0 (YHKIHMOHAJBLHYI TPaMOTHOCTD,
NOJy4YE€HUE KOMIIETEHTHOCTEH /1JIsl MOBCEIHEBHOM KU3HU U O0LIEro pa3BUTHs. JTa
rpynna pe3yJbTaToB MIPEANOIaraer:

— IIOHMMaHHE MPEIMETA, KIIFOUEBBIX BOIIPOCOB M OCHOBHBIX COCTABJISIOILINX
AJIEMEHTOB M3y4aeMOW MpeIMEeTHOW 00JacTH, 4TO OOEecreurMBaeTcs HE 3a CUeT
3ay4MBaHUs OIpPEACIICHUA M TpaBWi, a IOCPEICTBOM MOJECIUPOBAaHUA M
MOCTAaHOBKM MPOOJEMHBIX BOMPOCOB KYJbTYpbl, XapakTEpHbIX IS JaHHON
npeaMeTHON 00J1acTu;

— yMEHHE pelllaTb OCHOBHBbIE NPAKTUYECKUE 3a/laud, XapaKTepHbIE IS
UCITIOJIb30BAaHUSI METO/IOB U MHCTPYMEHTapHUs JaHHOU NMpeaMeTHOM o0nacTy;

— OCO3HAaHHWE PAMOK H3Yy4yaeMOHl MpeAMETHOW 0O0JacTH, OrpaHUYEHHOCTH
METO/IOB U MHCTPYMEHTOB, TUITMYHBIX CBS3€H C HEKOTOPHIMHU JPYTUMHU 00JIaCTAMU
3HAHMUSL.



B pesynbprare uzydenus yueOHOro npeaMeTa « XuMHs» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BHITYCKHUK Ha 0a30BOM YpOBHE HAYUHUTCS:

Brimmyckauk Ha 6a30BOM YPOBHE HAYUHUTCS:

- pacKpbIBaTh Ha MpUMEpax pOJib XUMHH B (DOPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHPA U B IPAKTUUECKON JACATEIHPHOCTH YEIIOBEKA,;

- IEMOHCTPHPOBATh Ha MPUMEpaxX B3aWMOCBS3b MEXKIY XUMHEH U IPYTUMU
€CTECTBEHHBIMHU HayKaMU;

- pacKkphIBaTh Ha IMpUMEpPax IOJOKECHHUS TCOPUM XUMHYECKOI'O CTPOSHUS
A.M. bytneposa;

- moHuMaTh pusndeckuii cmbic [lepuoanyueckoro 3akona [[.11. Menneneera
M Ha €ro OCHOBE OOBACHATH 3aBUCHMOCTh CBOMCTB XMMHYECKHX JJIEMEHTOB H
00pa30BaHHBIX MU BEILIECTB OT 3JIEKTPOHHOT'O CTPOSHHUSI aTOMOB;

- OOBSICHATH NPUYMHBI MHOTIOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX
MIPEICTABIICHUH 00 X COCTaBE M CTPOCHUM;

- MPUMEHSTH TPaBUIa CUCTEMATHYCCKOW MEXKTyHAPOIHON HOMEHKIIATYPHI
KaK CpEJCTBAa pA3IMYCHHS W HUACHTU(GUKAINKM BEIICCTB IO HMX COCTaBy U
CTPOEHHUIO;

- COCTaBJISITh MOJICKYJSIDHBIE W CTPYKTYpPHBIE (DOPMYJIBI OpPTraHUYCCKUX
BEIIECTB KaK HOCUTENEeH WMHGPOPMAIMA O CTPOCHHWH BEIIECTBA, €TO CBOMCTBAX W
MIPUHAIICKHOCTH K ONPECIICHHOMY KJIacCy COSAMHEHUH;

- XapaKTepu30BaTh OPraHUYECKHE BEIECTBA IO COCTaBY, CTPOCHHIO M
CBOMCTBaM, YCTAHABIMBATh IPUYUHHO-CIEJICTBCHHBIC CBS3M MEXIY JaHHBIMU
XapaKTepHUCTUKAMH BEIECTBA,

-  NPUBOJUTH MPUMEPHl XUMHUUYECKHUX  PEAKIMHA, PacCKpPBIBAIOITUX
XapaKTepHbIC CBOMCTBA THUIHUYHBIX TIPEACTABUTENICH KIIACCOB OPraHUYCCKHUX
BEIIIECTB C IEIbI0 UX WICHTU(UKAIIUN U 00BsICHEHUS 00J1aCTH IPUMCHCHUS

- TIPOTHO3MPOBATh BO3MOXXHOCTH TMPOTEKAHWS XHMHYCCKHX pEaKIuil Ha
OCHOBE 3HAHWW O THIAX XWMHUYECKOW CBSI3M B MOJICKYJIaX PEarcHTOB M WX
PEaKIMOHHOM CITIOCOOHOCTH;

- WCTIOJBh30BaTh 3HAHUS O COCTaBE, CTPOCHUM M XWMHUYECKHX CBOMCTBaX
BEIECTB ISl 0€30MMacCHOTO MPUMEHEHHUS B MPAKTHYECKOU JIeATeILHOCTH;

- TMPUBOAUTH TIPUMEPHl TPAKTHYECKOTO HCIOJB30BaHUS TPOIYKTOB
nepepaboTki HeTH W TPUPOTHOTO Ta3a, BBICOKOMOJCKYJSIPHBIX COSIMHEHUI
(MONMUATHIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

- TNPOBOAUTH OMBITHI IO PACIIO3HABAHWIO OPraHMYECKUX BEIIECTB:
TJIAIEPUHA, YKCYCHOM KHCJIOTHI, HEMpPENeTbHBIX >KHUPOB, TIIOKO3bI, Kpaxmala,
OEJIKOB — B COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETUYECKUX CPEJICTB;

- BIIQJETh NpaBUJIaMH U NpHeMaMu Oe30macHoi paboThl ¢ XUMHYCCKHUMHU
BEII[ECTBAMH, U JTaOOPATOPHBIM 000PYAOBAHUEM;

- YCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKITU: U CMEIICHUS
XUMHUYECKOTO PaBHOBECHS OT pa3IMYHBIX (PAKTOPOB C TMEIBIO OMpPEaCICHUS
ONTHUMAJIBHBIX YCJIOBHH MPOTEKAHUS XUMUYECKHUX TIPOIIECCOB;

- IPUBOAUTH TIPUMEPHI THIPOJIN3a COJICH B TIOBCETHEBHOM KU3HH YETIOBEKA;

- TPUBOJWUTH TPHUMEPHI OKHCIUTEILHO-BOCCTAHOBHTEIIBHBIX PEAKIUN B
MIPUPO/IE, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHEICATSIbHOCTH OPTaHN3MOB;



- TNPUBOAUTH TNPUMEPhl XUMHUYECKHX PEAKIUi, pPacKPHIBAIOIIMX OOIIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETALJIOB,;

-  TPOBOAWTH pacueThl Ha HAXOXJICHHUE MOJEKYIIpHOH (PopMyIIbl
YTJIEBOJOPOIA MO MPOIYKTaM CTOPAHUSI W MO €r0 OTHOCUTEIBHOW IIJIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISAIIUX B €r0 COCTAB;

- BIIAQJIETh TPABWJIAMH O€30MaCHOTO OOpalIeHHs] ¢ €IKUMH, TOPIOUYUMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XMMUMU;

- OCYIICCTBJIATH IIOMCK XUMHYECKOH HWH(pOpMAIMU 110 Ha3BaHUAM,
uACHTUDUKATOPaM, CTPYKTYPHBIM (DOpMYyJIaM BEIIECTB;

- KpUTUYCCKU OIICHUBATh W MHTEPIPETUPOBATH XUMUUYCCKYIO0 HH(HOPMAITHIO,
COJICpPXKAIIYIOCSI B COOOIIEHUSX CPEJICTB MaccoBOM HWHGOPMAIMH, pecypcax
WHTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PCHUS €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTH B MEJISIX BBISBICHUS OIIMOOYHBIX CYXXJICHHH M (POpMHpPOBAHUS
COOCTBECHHOM MMO3UIINH;

- TPEACTABIATh TMYTH PEHICHHS TI00aTbHBIX MPOOJIEM, CTOANUX Tepes
YEJIOBEUECTBOM: IKOJIOTHYECKUX, DHEPTETHUYCCKUX, CHIPHEBBIX, U POJIb XUMHH B
PELICHUH 3TUX TPOOIIEM.

BrinmyckHuk Ha 6a30BOM YPOBHE MOJTYUYUT BO3MOXKHOCTh HAYUUTHCS:

- WUIKOCTPUPOBATh HA MPUMEPAX CTAHOBJIECHUE U HBOIIOLMIO OPraHUYE€CKOU
XUMHUHU KaK HAYKW Ha Pa3JIMYHbIX HCTOPUUYECKUX ITAIAX €€ Pa3BUTHS;

-MCI0JIb30BaTh METOAbl HAYYHOTO MO3HAHUS MPU BBHINOJIHEHUHN MPOEKTOB U
y4eOHO-MCCIIEeI0BATEIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOIYUYEHUS U
pacro3HaBaHKs OPraHUYECKUX BEILIECTB;

-O0BSACHIT, MPHUPOAY W CHOCOOBI OOpa3oBaHUS XUMHYECKOM CBS3H:
KOBAJIGHTHOU (TIOJISIPHOM, HETIOISPHON), HOHHOW, METaJUTMUYECKOU, BOJOPOIHON —
C LEJIBIO OMPECIICHUSI XUMUYECKON aKTUBHOCTH BEILIECTB;

-yCTaHABJIMBATh TE€HETUYECKYIO CBA3b MEXAY KJIaCCaMU OPTraHUYECKUX
BEIIECTB JUIsi OOOCHOBAHUSI TMPUHIMMIHAIBHONW BO3MOXKHOCTH  MOJYYEHUS
OPraHUYECKUX COCAMHEHUN 33JJaHHOTO COCTaBa U CTPOCHHUS;

-yCTaHABJIMBATh B3aMMOCBSI3M MEXIy (akTaMu W TEOpued, MPUUMHOU U
CJICJICTBUEM TPU aHAIU3E MPOOJIEMHBIX CUTyallMid U 0OOCHOBAHWU MPUHUMAEMBbIX
pEILICHUI Ha OCHOBE XUMHYECKUX 3HAHUMU.

2. Copepxanue y4yeOHOro mpenMera «XuMHs» Ha 0a30BOM YpOBHE
cpemHero o061ero oopa3oBaHus

B cucteme cpemnero obimiero o6pa3zoBaHus XUMHUIO OTHOCST K MPEAMETHOU
obnactu «EcTecTBeHHbBIE HAYKWY.

2.1. Conepxanue yueOnoro mpeamerta 10 xmacc (35 gacoB)

Beenenue (1)

XUMHUS B pAly €CTECTBEHHBIX HayK. MeTOo/Ibl HAyYHOTO MO3HAHUSI.

Tema 1. Teopust cTpoeHuUs U KJIACCU(PHUKAIMS OPTAaHUICCKHUX BEIecTB (4 4)

[IpuurHbl MHOrOOOpa3usi opraHuveckux BemiecTB. CTpPYKTypHas Teopus
OpraHMYEeCKUX  COCIMHEHHMH.  YTJIEBOAOPOAbl M WX  (YHKIHOHAJbHBIE
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npousBoaHble. [loHsiTHE 00 yriiepolHOM ckenere W (PYHKIIMOHAIBHON TpyIIIe.
N3omepus. I'omosorus. HomeHkmatypa opraHmyeckux BemiecTB. I[IpuHOMIBI
dbopMupoBaHUS  Ha3BaHWM  OopraHWyeckux  coeauHeHuid. Kiaccudukanus
OpPTaHUYECKUX PEAKLIHAMN.

Hemonctpauuu. 1. Pasnoxenue caxapa. 2. Komnekuus oOpraHMYecKHX
BEIIECTB U MaTepruayoB. 3. Moienn OpraHun4eCcKux MOJIEKY.L.

Tema 2. YrneBomoposl (6 1)

A 1 K a H bl. 'OMONIOTHYeCcKuid psii ankaHoB. M3oMepus M HOMEHKIATypa
ankaHoB. @U3MYECKHME CBOMCTBA aJKaHOB. XHMHYECKHE CBOMCTBA aJKAHOB
(ropenue, peakiy 3aMelIeHus, MUPOJIn3, AeTuaprupoBanue). [lpumenenue.

A 1 K e H bl. DTUJIeH — CcTpoeHue u (uzuueckue cpoictpa. [lomydyenue
TWIEHA B TPOMBIIUICHHOCTH (AETUIpUpOBaHME 3TaHa) M B JabopaTopuu
(meruaparanus 3TaHoJa). XUMHUYECKHE CBOWMCTBa (TOpeHHe, OpOMUpOBaHHUE,
rupatanvs, NOJMMEpU3alMsl, OKHUCIEHUWE) U NpPUMEHEHUE 3TujieHa. Peakuuu
IIPUCOEANHEHNsT K romosioraM JTwieHa. [IpaBuno MapkoBHukosa. [lonsAtne o
JMEHOBBIX yTJIE€BOJA0POJIAX.

A JI K ¥ H bl. AUETHIEH KaK NPeJACTABUTEND AIKHHOB. PU3NYECKUE CBOMCTBA
alleTWIICHA, €ro IMojJy4yeHue. XHMHYECKHE CBOWCTBAa (TOpeHHe, OpOMHpOBAaHUE,
rujapaTaius, TpuMepu3alus) 1 NpUMEHEHUE alleTUIICHA.

ApomMaTuuyeckKkue yriaieBoaopo bl beH3on — crpoeHue u
¢uznyeckue cBoicTBAa. XMMUYECKHE CBOMCTBAa OeH30ya (ropeHue, HUTPOBAHUE,
OpOMUPOBaHME) U €0 MPUMEHEHUE.

HemoHctpauuu 1. BpomupoBanue rekcana Ha cBeTy. 2. ['opeHue MeraHa,
ITWICHA, areTwieHa. 3. OTHOIIEHWE MeTaHa, TWICHA, alleTH/eHa W OeH305ia K
pacTBOpaM TIepMaHraHata kanus u OpomHoi Bozae. 4. Ilomydenuwe sTuUieHA
peakiuen qeruapaTanyy dTaHoja, alleTHIeHa — TUIPOIU30M KapOuaa KaabIlusl.

JlaGoparopubie omnbiThl 1. CocTaBlieHHE MOJENEH MOJIEKYJ alKaHOB. 2.
B3aumoneiictBue ankaHoB ¢ Opomom. 3. CocTaBiieHHE MOJEIEH MOJIEKYJ
HEIpeIeNIbHbIX COSMHEHU.

KonTtpomnrhas pabota Ne 1. «YriieBonopoas».

[IpoekTHO-HCCIIENOBATENBCKAs AEATENBHOCTD 10 TeMe «l[pupoaHbIi ra3 kak
OCHOBA MHTETPaLlM 3KOHOMUK Pa3HbIX CTPaH»

Tema 3. Kucnopoaconepkaimme W a30TCOAECpKAIIME€ OpPraHUYECKUe
coenuHenus (17 4)

C o u p 1 bl. ['OMONIOTHYECKUM psiA TIPEACTBLHBIX OJHOATOMHBIX CITUPTOB.
du3nyeckre M XUMHYECKHe (FOpeHHe, OKHUCICHHE B ajbJerv]l, JIeTuapaTaus)
cBoiicTBa 3Tanona. Ilomydyenue (OpoKeHHE TIIIOKO3BI, TUApATAIMS dTUJICHA) U
MIPUMEHEHHUE ITAHOJIA. TOKCUYECKOE IEMCTBME METAHOJA YU 3TAHOJIA HA OPraHUu3M.
MHOroaroMHbl€ COUPTHI. ODTUIEHIJUKOJIb W TIUIEPUH KAK MPEIACTAaBUTEIN
MHOT0aTOMHBIX cnupToB. KauecTBeHHAast peakiysi HA MHOTOATOMHBIE CITUPTHI.

@ ¢ H 0 J1. PU3MUECKNEe U XMMUYECKUE CBOMCTBA B CPABHEHUHU CO CIIUPTaAMMU.
[Ipumenenue enosa. KauecTBeHHbIC peakiiuu Ha (HEHOJI.



Anpnerunas. opManpaerug U aueTAIbAECTU] KaK MPEICTABUTEIN
anbACTUaI0B. XUMHUYECKHE CBOMCTBAa (peakiusi OKHCICHUSI B KHUCIOTY U
BOCCTAHOBJICHUS B criupT). KauecTBeHHbIEC peakiinu Ha KapOOHUJIbHYIO TPYIIITY.

KapO6oHoBbB € KUCIIOTBHL. MypaBbHHasi U YKCyCHasi KUCIOThI KaK
MPOCTEHIINE MPEACTABUTENN MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
CBoiicTBa YKCYCHOM KHUCIOTHI (B3aMMOJCICTBHE C METaNIaMH, OKCHIAAMH
METaUIOB, THAPOKCHIAMHU METAIOB W COJISIMU, peakmus JTepuduKanun).
[TonydeHne U MPUMEHEHUE YKCYCHOM KHUCIOTHI. [[albMUTHHOBAsE U CTeapUHOBAs
KHUCJIOTBI.

CnoxHble puUupb U X U P bl. CioxkHBIE d3PUPBI KAK TPOAYKTHI
B3aUMOJICUCTBUS KUCIOT CO cnupTaMu. ['uaponus cinoxubix 3¢upoB. [Ipumenenue
CIOXHBIX dA(upoB. XKupsl Kak CJlOXHbIE 3GUPHl TIUIEPUHA U KUPHBIX
KapOOHOBBIX KHUCIIOT. PacTUTEIbHBIE M KUBOTHBIC JKUPHI, UX COCTaB, Pa3jINyuMe B
cBoiicTBax. OMBUICHHE KUPOB. MBLIA.

Y raeB o n sl [lonarue o6 yrineBomax. ['noko3a kak mpencTaBUTENb
MOHOcaxapuaoB. bpoxkenue rmoko3bl. POTOCHHTE3. 3HAYCHUE U MNPUMEHEHUE
rroKo3bl. Caxapo3a Kak IpeacTaBUTENb nucaxapuaoB. Kpaxmai u nemnonosa Kak
MpeACTaBUTENIN ToJiucaxapuaioB. X ctpoenue, Ouosnoruueckas posib. ['uiaponu3
noaucaxapuioB. [ [puMeneHne nonucaxapuaos.

A M u H bl. CTpO€HHE U CBOMCTBA AMMHOB. AMHHBI KaK OPTraHHYECKHE
ocHoBaHMsl. OCOOEHHOCTH aHUJIMHA U €r0 XUMUYECKUE CBOMCTBA (B3aMOIeiCTBHE
C COJISTHOM KHCJIOTOM U OpomMHO#1 Boso#l). [Tonmydyenune anunuua no peakuuu H. H.
3unuHa. [I[puMeHeHne aHUIIMHA.

AMUHOKHUCIOTSHL beku [TMMINH U aTaHUH KaK IPEeACTaBUTENN
MPUPOAHBIX AMUHOKHUCIOT. AMHUHOKHUCIOTHI Kak am(pOTEpHbIE OpPraHUYEeCKUE
COeMHEHUs (B3aMMOJECHCTBHE cO IejaouyaMud u  kucimotamu). OOpazoBanHue
nonunentuaoB. benku kak momunentuabl. CTpykTypa OEITKOBBIX MOJIEKYII.
CpoiicTBa 0€JIKOB (ropeHHe, TUAPOIN3, UBETHbIE peakuun). bruonornyeckas poib
OEJIKOB.

'eneTuueckas CBA3b MEXAY KJIACCAMU OPTaHUYECK
MX COE€AUHEHHU U [IoHsATHE O FeHETUYECKOMN CBS3U U TEHETUYECKUX psiaax.

Hemonctpauun 1. Oxucinenue 3TaHona B anpiaeruia. 2. KadecTBeHHbIE
peakiuu Ha MHOTOAaTOMHbIe cnupThl. 3. PacTBopuMOCTh ¢eHONna B BoOjAE MNpHU
OObIYHOM TemmepaType U mnpu HarpeBanuu. 4. OcaxjaeHue QeHosia U3 pacTBOpa
dbeHosiTa HATPUS MO JACHUCTBUEM YIIIEKHCIOrO Tasza. 5. KauecTBeHHbIE peakiuu
Ha ¢enon. 6. Peakmus cepeOpsHoro 3epkana. 7. OKHUCICHHE TITIOKO3bI
ruapokcuaom meau (I1). 8. Peakums anunmnaa ¢ 6pomHoit Bojoi. 9. KauecTBeHHas
peakius Ha kpaxmai. 10. Komnekusa amuaokucior. 11. JfokazatenbCcTBO HATUYUA
GyHKIMOHATBHBIX TPYNI B pacTBOpax aMHHOKUCIOT. 12. PactBopenue wu
ocaxxaeHue OenkoB. 13. [[BeTHbIe peakiuu OenkoB. 14. ['opeHre nTuybero nepa u
IEPCTAHON HUTH.

JlaGoparopubie omnbiThl 1. CBolicTBa 3THIOBOTO crnupta. 2. CBoiicTBa
rimtepuHa. 3. CBocTBa YKCYCHOM KUCTOTHI. 4. CBOMCcTBa OEH30MHON KUCIIOTHI. 5.
['uaponus acnupuna. 6. CBoiicTBa rioKo3bl. 7. LIBeTHBIE peakinu OENIKOB.
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Kontponrnas padora Ne 2. «Kucnopoa- u azorcoaepxkaniue opraHnuecKue
BEILIECTBAY
[IpoekTHO-HCCIIEIOBATENbCKAS IESITENBHOCTh O TeMe «Craakas sKU3Hb

Tema 4. BeicokoMOJIEKyIsIpHbIE BelecTBa (5 4)

[Tonsitue o nommmepax. [lonmumepusanus U NOJMKOHIEHCAUUA KAK METOJbI
nosyuyeHus: nonuMepoB. CoBpeMEHHbIE NOJUMEpPHbIE MaTepuaibl. [lmacTmaccel
(MOAMATUIIEH, HOJIUIPOIHIIEH, HOJIUCTUPOJL, NOJIMBUHWIXJIOPU,
noJudTWIEHTepedTanar), snacromMepbl (Kaydyyku, pe3uHa). CHHTETUYECKHE U
UCKYCCTBEHHBIE BOJIOKHA.

Hemonctpauun 1. Komnekunum mniactmace, 3JaCTOMEPOB, BOJIOKOH. 2.
['openue nemrynouna.

Jlabopatopubie onbITel 1. OTHOLIEHWE CHUHTETUYECKHX BOJOKOH K
pacTBOpaM KUCIIOT U MIEITOYEH.

[Ipaktuueckas padora Ne 1 Pacno3HaBaHue miactmacc.

[Ipaktrueckas pabora Ne 2 Pacnio3HaBaHH€ BOJIOKOH.

[IpoekTHO-HCCIeq0OBaTENbCKAsA ACSATENBHOCTh MO TeMme «llmacTmaccoBblit
BEK»

PesepB yuedbHOro BpeMenu (1 )

Hcnonp3yeTcss AJis JUArHOCTHMUECKUX PAOOT MO TEKCTy aJIMUHUCTPALUH,
IIPY OTCYTCTBUU 3aHATHI B CBS3H C TEMIIEPATYPHBIM PEKUMOM

2.2. Conepxanue yueOHoro npeamera 11 kmace (35 gacos)

Tema 1. BemectBo (9 u)

Baxueimme NOHATHS XUMHUH: «aTOM», «MOJEKYJIa», «OTHOCUTEIbHAs
aTOMHas Macca» M «OTHOCUTEIbHAas MOJEKyJsipHas Macca». BemecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS.

Crpoenue atoma. M3otombl. CTpoeHHE HSJIEKTPOHHBIX O00JIOYEK aToMa.
OnektpoHHass koHpurypamus aroma. Ortkpeite JI. W.  MenaeneeBbiM
[lepuoguueckoro 3akoHa. Ilepuogmyeckuit 3akoH (dopmymmpoBka [ U.
MenpeneeBa u coBpeMeHHas (popmynupoBka). KopoTkuil U JIMHHBIA BapUaHTHhI
[lepuognueckoii cucrtemsl. lleproabl u rpynnel. 3Hauenue Ilepuonnueckoro
3akoHa U llepuomnueckor cucremsl. Hayunsni nmoasur /. M. Menneneesa.
3aKOHOMEpPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB, MPOCTHIX BEIIECTB, BBICIIHMX
OKCHJOB Y TUAPOKCUAOB B IrpyImax u nepuoaax llepmoanueckon cucteMsl

(Ha mpUMeEpe FIEMEHTOB MAJIbIX TIEPUOJIOB U IIaBHBIX MOJATPYIIN).

Tunel xumMudeckon cBs3u. KoBalieHTHast CBs3b. J|OHOpHO-aKIENTOPHBIN
MEXaHU3M oO0pa3oBaHUs KOBaJIGHTHOM  cBsi3u. MonHas  cBs3b.  Tumbl
KPUCTAIUIMYECKUX PEUIETOK.

PactBopbl. PacTBOpUMOCTH TBEPIABIX BELIECTB, )KUAKOCTEU U ra30B B BOJE.
Cnoco0bl BBIpKEHHS KOHILIEHTPAIIMKM pacTBOPOB. MaccoBasi J10Jisl paCTBOPEHHOTO
BellecTBa. KoonHble pacTBOPHI.

[Tprmeph! KOIJTOUIHBIX CUCTEM B MOBCEIHEBHOW JKU3HU.
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DneKkTpoiauThyeckas aucconuanus. KucnotHocts cpeabl. WMHauMkaTopsl.
BonopoaHslii moka3aress.

Hemonctpauuu 1. Paznmunbie ¢opmsl Tlepuoanueckoit cucremsr [, U.
MenpneneeBa. 2. Ddpdexr Tungans. 3. [lomydenrne n nepekpucTauIM3ais HOIUIA
CBUHIIA («30JIOTOM JOXK/bY»). 4. DIEKTPONPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB. 5.
3aBUCUMOCTh CTENEHH AJIEKTPOJIUTUUYECKON TUCCOIMAIMN YKCYCHOM KHUCIOTBI OT
pa3z0aBieHus pactBopa. 6. OmpeneneHue KUCIOTHOCTH CPEIbl MPU MOMOIIN
YHUBEPCAIBHOTO UHAUKATOPA.

JlaGopartopusbie onbITh 1. BogopoaHblii mokasarenb

[IpoekTHO-HCCIIEIOBATENbCKAA EATENBHOCTh MO TeMe «Koimouasl BOKpyr
Hac»

Tewma 2. Xumuueckue peakiu (8 )

VYpaBHEHUS XMMHYECKMX peakuuid u pacuyersl mo HuM. Kiaccudukanms
XUMHAYECKUX PpEAaKIMK B HEOPraHMYECKOM M OpPraHMYecKod XuMuu. Peakuun
noHHOro oOMeHa. Ilonstue o ruaponuse coseil. KauecTBeHHbIE peakiMu Ha
HEOPTaHUYECKHE M OpraHnyYecKre BenecTBa. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKkIuu.

DIIEKTPOIU3 PACIUIABOB U PACTBOPOB COJIEH. ['allbBAaHMYECKUE JIEMEHTHI U
AKKyMYJISITOPBI.

Hemonctpaunu 1. Ilpumepsl peakuuii HOHHOrO OOMEHa, HAYIIUX C
oOpa3oBaHMEM OCajKa, raza Wil BoAbl. 2. MeIHO-IIMHKOBBIA TaJIbBAHUYECKUI
DJIEMEHT.

Jlabopatopubie onbiThl 1. [Ipu3Haku mpoTeKaHUs XUMUYECKUX PEaKIuid. 2.
VYcnoBust mpoTekanusi peaknuii nonHoro ooMena. 3. KadectBennsie peakiuu. 4.
OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

[Ipaktuueckas padota Ne 1 Penienrie kaueCTBEHHBIX 3a/1a4.

KontposnbHas padora Ne 1 o teme « XMMHUECKUE PEAKIIUNY.

Tewma 3. Heoprannueckast xumus (6 4)

Kinaccudukanust HeopraHuueCKux BEIIECTB.

OOmue croicTBa HeMeEeTadJaJado B XUMUYECKUE CBOMCTBA
HEMETAJJIOB Ha NpUMEpEe TrajoreHoB. HemeTamnbl kKak TUNUYHBIE OKWCIIHATENH.
B3aumopeiicTBue ¢ MeramiaMu, BOJOPOJOM M APYrMMH HeMmetaimiamu. CBoOICTBa
HEMETAJJIOB KaK BOCCTAHOBUTEIIEH.

O6mue ceocTBAa MeTaJao B XUMAYECKHE CBOMCTBA METAJIJIOB
KaKk BoccCTaHOBUTeNeH. B3aumojelcTBHE METAIOB C HEMETaUlaMU, BOJIOM,
KHCJIOTAaMHU M PacTBOpaMu coJieil. MeTaiibl B IpUpoe. DINEKTPOXUMUUECKUMN PSiT
Hanpsokennit metamuioB H. A. bekertoBa. Ilonmyuenue mMeraimoB. Mertamnyprusi.
CnnaBsl.

Koppo3usda MeTanaoB Kak OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIN
niporiecc. CocoObl 3alTUTh METAIIIOB OT KOPPO3HH.

Hemonctpanuu 1. B3aumoselictBue OpoMHOM BOABI ¢ MOJUIOM Kaius. 2.
B3anmoneiicteue amoMuHUMS ¢ HOJIOM. 3. BsammopeiictBue Meau C
KOHIEHTPUPOBAHHOW a30THOM KUCIIOTOM. 4. AmtoMoTepMUsS.
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JlabopaTtopHbie onbIThl 1. O3HAKOMJIEHHE CO CBOMCTBAMHM HEMETAIUIOB. 2.
BrITecHEHNE rajoreHoB U3 pacTBOPOB UX cojied. 3. O3HaKOMJIEHHE CO CBOMCTBAMU
METAJIJIOB U CIIaBoB. 4. OKpacka IiaMeHH COJIIMU METaJIJIOB.

[TpakTuueckas padora Ne 2 [losryyeHue MeTHOTO Kynopoca

[IpoekTHO-UCCIIeIOBATENIbCKAST  JAEATENbHOCTh 1O TeMme «Meramisl B
MPOU3BEICHUSX UCKYCCTBAY

[IpoekTHO-UCCIIEIOBATENbCKAS IEITENBHOCTH 10 TeMe «Kpyrom Bojia»

Tema 4. HayuHble OCHOBBI XMMHUYECKOTO TIPOU3BOICTBA (5 U)

CkopocTh XUMUYECKOW peakiuu. PaKkTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
peakuuu. OOpaTtumMble peakuuu. Xumudeckoe paHosecue. [Ipunnun Jle [arense.
Karanu3z. [lpuHOMIOBI XMMHYECKOTO MPOU3BOJACTBA HA MPUMEPE IMPOU3BOJACTBA
CEpHOM KUCHOTHI. [IpupoaHbIi Ta3 U pa3BUTHE SHEPTETUKU. [IeperoHka U KpeKuHT
Heptu. KokcoBanue yrns. Bopopomnas sHepreruka. llepcnekTuBbl pa3BUTHS
XUMHUYECKON HAayKH U XMMHUYECKOI'O MPOM3BOJCTBA. XUMHUSA U MPoOJieMa OXpaHbl
OKPYXarOUIEH CPEIbI.

JemoHcTpannu 1. 3aBUCMMOCTBh CKOPOCTHM pPEAKIMU OT HPUPOIBI
BEILECTB Ha MTPUMEPE B3aUMOJIEHCTBUS PACTBOPOB PA3JIMYHBIX KHCIOT OJIMHAKOBOU
KOHLIEHTpalMu C OJAMHAKOBBIMU KyCOYKaMHu (IpaHyjamMu) LHWHKA U OJMHAKOBBIX
KYCOUYKOB Pa3HbIX METAUIOB (MarHusi, IIMHKA, JKeJie3a) C PacTBOPOM COJISTHOM
KHCJIOTBL. 2. B3auMoaeicTBHE pacTBOPOB CEPHOM KHCIOTBI C pacTBOpaMu
TUOCYJb(aTa HATpUsl Pa3IUYHON KOHILIEHTpalMu U Temuneparypbl. 3. Mopenb
kursimero  cinos. 4. PasnoxeHue mepokcuaa  BOAOpPOJAa € IIOMOIUIBIO
HEOPraHWYECKUX KaTaJIM3aTOPOB U MPUPOJHBIX OOBEKTOB, COJIEPIKAILUX KaTajasy.

JlabopaTopubie ombiThl 1. CKOpPOCTh XHMHYECKOW peakuuu. 2.
XUMHUYECKOE PABHOBECHE.

KontponbHas pabora Ne 2 1o TemMe «XUMHUYECKHE CBOMCTBA
HEOpraHn4ecKux BeulecTB. OCHOBBI XUMUYECKOTO TPOU3BOICTBAY

Tema 5. Xumust B Ku3HHU U oO1ecTBe (6 u)

Xumusa nunm. JlekapcTBeHHble cpencTtBa. BurtamuHbl.  bbITOBas
xumusi. Kneu. OrGenuBarenu. Moromue u uuctsnme cpeacrBa. CTUpalibHbIC
NopomKd. XUMHUSL B cTpouTenbeTBe. [IurmeHTel M Kpacku. llemMeHT u OeToH.
XuMHS B CEIbCKOM X03siicTBe. MHCEKTUIMIBI M necTUlUAbl. CpencTBa 3aliuTh
pactennii. Penemnentsl. Kocmermueckas xumus. Bunel TommmBa. OKTaHOBOE
yycyio 0eH3uHoB. TpaaunnoHHble Kepamuueckue Matepuaibl. CTekso. «3eiaeHasn
XUMMUSL.

JlabopaTtopHbie OmbIThl 1. 3HAKOMCTBO C MUHEPAIbHBIMU YIAOOPEHUSIMU U
M3y4YEHHE UX CBOMCTB. 2. Moronue cpeacTBa
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3. TemaTuueckoe INIAHUPOBAHME C YKA3aHUEM KOJIUIECTBA YaC0B, OTBOJAUMBIX /IJIS1 OCBOCHUA KaKI0# TeMbI

10 kaace
KoanuecTBo
Copepxanue
Ne Tema ypoka 4acoB
BBenenne 1 vac
MeToabl HAy4YHOT'O TTIO3HAHUSL. XuMHS B psIJly €CTECTBEHHBIX HayK. MeToibl HayyHOTro nmo3HaHus. | 1
BBOIHBIN HHCTPYKTAX IO OXPaHe Hab6mronenue, onucanue, uamMmepenue, runoresa. [louck
1 | Tpyna Ha pabodyeMm MecTe U TEXHUKE | 3aKOHOMepHOcTel. HayuHbIil skcriepuMeHT
6e3onacHoctu. [loBTOpEHME.
ATOMHO-MOJIEKYJISIpHAsI TEOPHUSI
Tema 1. Teopusi crpoeHnsi M KiaccuuKanus OPraHMyecKux BellecTn 4 yaca
[Ipeamer u 3HaueHue oprannueckoit | [Ipeamer oprannveckoit xumuu. [IpuarHbl MHOrO0Opa3us 1
o | XMMHH. [ToBTOpenne. Xumuueckasi | opraHudeckux BemecTB. OCOOEHHOCTH MPOTEKAHUS OPTaHUYECKUX
CBS3b peakuuii. JlemoHctpanuu. Paznoxenne caxapa. Kosutekuus
OPraHUYECKUX BEIIECTB U MATEPUAIIOB
CrtpykTrypHas Teopus opranndeckux | CTpyKTypHas TEOpUsl OpraHUYECKUX COeTUHEHUN. YTiaeBogopoabl | 1
3 | coenunenuii. [ToBTOpeHue. U uX (PyHKIIMOHAJIbHBIE TIPOW3BOAHbIE. [loHsSTHE 00 yriepoaHoM
CrpoeHue atoma ckenere. JlemoHcTpanuu. Moienu opraHM4eCcKux MOJIEKYJI
4 N3omepusi. [loBropenue. OcHoBubie | [TonsiTue 00 yriepogHom ckenere. M3omepus. JlemoHcTpaiuu. 1
KJIACCHI BEILIECTB Mojienu OpraHu4eCKUX MOJICKYJI
5 | OCHOBHBIE KJIaCChl OPraHUYECKUX Yrneroaopoasl U ux GyHKIIMOHATBHBIE Tpou3BoIHbIE. [ToHsiTHe 0 | 1
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COE€IMHEHUN

dbyukimonansHOM rpytre. ['omonorus. HomeHnknatypa
opranndeckux BemiecTB. [IpuHuumnb GopMUpOBaHUS Ha3BAHUN
opraHndeckux coequHeHuit. Knaccudukamus opraHu4eckux
peakiun

Tema 2. YrJ1eBo10pOaAbI

6 yacoB

[IpenenbHbIE YTIE€BOIOPOIbI

Ankanbl. ['oMmosiornueckuil pan ankaHoB. Mzomepus u
HOMEHKJIaTypa ankaHOB. PU3NUECKHEe CBOWCTBA aJKAHOB.
XHWMHUYECKHE CBOMCTBA AJIKAHOB (TOPEHHE, PEAKLIUH 3aMEIICHMS,
nupoiu3, nerujipuponanue). [Ipumenenue. JleMoHcTpanuu.
bpomupoBanue rekcana Ha cBety. ['openue metana. OTHOIIEHUE
MeTaHa K pacTBOpaM IIepMaHraHara Kajausi 1 OpOMHOI BoJeE.
Jlaboparopusbie onbIThl. 1. CocTaBieHre MOAENIEH MOJIEKYII
JIKAHOB

OTHUIIEHOBBIE YIJIEBOAOPOABI

AJKeHbl. DTUJIEH — CTPOEHUE U (PU3HUYECKUE CBOICTBA.
[TonyyeHue 3TUIeHa B TPOMBILUIEHHOCTH (ETUIAPUPOBAHUE
ATaHa) U B JJabopatopuu (Aeruaparaius 3TaHoa). XUMUYECKHUE
CBOMCTBa (ropeHue, OpoMHUpPOBAHUE, THIpATALIMS, TOJIUMEpPU3ALIUS,
OKHUCJIEHHUE) U IPUMEHEHHUE ITHIICHA. Peakiiuu npucoequHeHus K
romoJioram stunena. [Ipasuno Mapkosaukosa. [TonsaTue o
JHUEHOBBIX yriieBoaopoaax. JleMonctpanuu. ['openue stunena.
OTHOLIEHNE ATUJIEHA K paCTBOPAM NIEPMaHraHaTa KaJlus U
Oopomuoii Bozie. [TomydueHue stusiena peakimen JeruapaTaiu
staHouna. JlaboparopHsie onbIThl. 2. CocTaBieHrne MOIeNen
MOJIEKYJI HEITPEAEIIbHBIX COEAMHEHUI

AIIETUIICHOBBIE YTJIEBOJAOPOIbI

AnKUHBI. ALIETUJIEH KaK MPEeACTaBUTENb aTKMHOB. Du3nueckue
CBOMCTBA ALIETUJIEHA, €TO MOJYYEHUE. XUMAUYECKHUE CBOMCTBA
(ropenuie, OpoMHUpOBAHUE, THIpATALMS, TPUMEPHU3ALIHS).
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[Ipumenenue anerunena. /lemonctpanuu. I'opeHue aneTuieHa.
OTHoOIIIEHHE alleTUIIEHA K PACTBOPaM IIEpMaHraHara Kajaus 1
OpomHo# Bozie. [lonyueHue aneruiena ruipoau3om kapouia
kanbius. JJabopartopusie onbiTel. 2. CocTaBieHUE MOJeNen
MOJICKYJI HEPEICIbHBIX COCTMHCHUN

ApomaThdecKue yrieBo10pOIbI ApomaThueckue yrieBoaopoibl. beHzon — cTpoenue u 1
¢duznyeckue cBoiicTBa. XMMUYECKHE CBOMCTBA O€H307a (TopeHHue,
9 HUTPOBaHHE, OPOMHPOBAHUE) U €r0 MPUMEHEHHE. [leMOHCTpaluu.
OTtHotieHne 6eH301a K pacTBOpaM MepMaHTaHaTa Kaius U
OpOMHOM BOJIE
O6o6maroiee nosropenue o reme | Cocrapiienue Gopmys1 U Ha3BaHUH YTIJIE€BOJIOPOJOB, X TOMOJIOTOB, | 1
«YTIeBoA0pOAb». 3allnuTa M30MEPOB. 3aJJaHUsI 10 COCTABJIICHUIO YPABHEHUI pPEaKIUii C
10 | mpoexToB «I[IpupoHbIil ra3 Kak Y4aCTHEM YIJIEBOJIOPOJIOB; PEAKIIUH, HILTIOCTPUPYIOIIHNX
OCHOBA MHTETPALIN S3KOHOMHUK TF€HETHUYECKYIO CBSA3b MEX/Y PA3IMUYHBIMU KJIacCaMu
Pa3HbIX CTPaH» YIJIEBOJOPOIOB
11 KonTtpomnrnas pa6ota Ne 1. KonTposb 3Hanuii o Teme « Y raeBoI0pOab) 1
«YTJEBOOPOIBD)
Tema 3. Kuciaopoacoaep:xaniue 1 a30TCo/iepKaliue Opraiuyeckmue coeJuHeHns 17 yacos
Pabota van ommoOkamu. [lonstue o | [lonsarue o cnuprax. [IpenenbHbie OJHOATOMHBIE CITUPTHI. 1
12 | ciuptax. [IpenenbHbie ["'oMonorudeckuii psii MpeaeTbHbBIX OJTHOATOMHBIX CIIUPTOB.
OJHOATOMHBIE CIIUPTHI Pu3nyeCcKre CBOMCTBA CIIMPTOB
XUMHUUYECKHE CBOMCTBA, MOJyYeHnEe | XUMHYECKHE (TOPEHHUE, OKUCIICHUE B allbJICTU]I, IETUAPATALINS) 1
U IPUMEHEHHUE CIIUPTOB cBoiicTBa »TaHoa. [lomydyenue (OpokeHue TIIOKO3bI, THAPATALIMS
13 ATUJICHA) U IPUMEHEHHE dTaHoJa. ToKkcHuuecKoe AeiCTBUE

METaHOJIa ¥ 3TaHOJIa Ha opranu3Mm. JleMoHcTpaiuu. OKUCIeHue
sTaHoza B anpaerui. Jlaboparopueie onbiThl. 1. CBOMCTBA
ATUJIOBOTO CIIUPTA
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MHoOroaroMHbI€ CIINPTHBI

MHoroaToMHbI€ CIUPTHL. DTUIICHTJIMKOJIb U TJIULIEPUH KaK
MIPEICTAaBUTEIM MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakmust
Ha MHOTOAaTOMHBIE CIUPTHL. JlemMoHcTpanuu. KadecTBeHHBIE
peakIMu Ha MHOTOATOMHBIC CIUPTHI. JJabopaTOpHBIE OMBITHL. 2.
CaoiicTBa riauiepuHa

15

denon

®denou. Pu3znyecKkne U XUMUIECKHEe CBOMCTBA (DeHOIa B
cpaBHeHUU co criupTamu. [Ipumenenne ¢penona. KauectBeHHbie
peakiuu Ha penoi. Jlemoncrpanuu. PactBopumMocTs (peHosia B
BOJI€ MpU OOBIYHOM TeMIiepaType U pu HarpeBanuu. OcaxaeHue
deHnoa u3 pactBopa GeHoIITa HaTPUs O IEHCTBUEM
yrieKucsioro ra3za. KauecTBeHHble peakiuu Ha GheHo

16

AJbaeruasl 1 KETOHBI

Anpnernnpl. @opmanbaeru U aneTaIbAErul KaK IPeICcTaBUTENN
aJbIEeTUI0B. XMMUYECKUE CBOMCTBA (pEaKIusl OKUCIICHUS B
KHCJIOTY U BOCCTAaHOBJIEHUS B cupT). KauecTBeHHbIE peakuy Ha
KapOOHWIIbHYIO rpy1iy. JlemoHcTpauuu. Peakius cepeOpsiHOro
3epKaja

17

[TonsiTHEe 0 KapOOHOBBIX KUCIOTAX

Kap6onoBble kuciioTsl. MypaBbiHasi M YKCYCHAsl KUCIOTBI KaKk
MPOCTEUIINE TPEICTABUTENN MPEACIIBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT

18

XUMHYECKHUE CBOMCTBA, ITOJIYYCHUE
U IPUMEHEHHE KapOOHOBBIX KHCIIOT

CBoiicTBa YKCYCHOM KHCIIOTHI (B3aMMOICHCTBUE C METAJIJIaMU,
OKCHJIaMH METAJUIOB, TUIPOKCUIAMH METAJJIOB U COJISIMH; PEAKLIUS
srepudukanun). [lonydeHne u npuMeHeHHEe YKCYCHOM KUCIIOTHI.
[TanpMUTHHOBAS U CTEAPUHOBAS KUCIIOTHI. JIabopaTOpHBIE OTBITHI.
3. CnoiicTBa YKCYCHOM KHCIIOTHI. 4. CBOMCTBA OCH30ITHOM KUCIIOTHI

19

Cnoxxnble 3(¢upsI

CrnosxHble 2PUPBI KaK TPOYKTHI B3aUMOCHCTBUS KUCIIOT CO
cuptamu. ['uaponu3 cinoxHbeIX 3upoB. [[puMeHEHHE CITOKHBIX
a¢upoB. JlabopatopHsie onbITh. 5. ['MaApOaN3 acnupuHa
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Kupsi

Kupsl kak crokHbIe 23(UPHI TNIUIEPUHA U )KUPHBIX KApOOHOBBIX

KHCJIOT. PacTUTENIbHBIC M )KUBOTHEIC JKHUPBI, UX COCTAB, PA3JINYUC B

cBoricTBax. OMbUICHHE )KUPOB. MbLa

21

[TonsiTue 00 yriueBoaax.
Momnocaxapuasl. I'moko3a

VYrneBoael. [lonstue 00 yrmeBogax. ['1roko3a kak npeicTaBUTENb
MOHOcaxapua0B. bpoxxenue rioko3sl. DOTOCUHTE3. 3HAUCHUE U
IPUMEHEHUE TIIIOKO3bI. [leMoHcTpanu. OKUCIEHHE TITH0KO3bI
ruapokcuaom meau (I1). Jlabopatopubie onbiThl. 6. CBOMCTBA
TJIFOKO3bI

22

Jucaxapuasl. Caxapo3sa. 3anura
poeKToB «CiiajiKasi >KU3Hb»

Caxap03a KaK IIpCACTaBHUTCIIb AUCAXAPHUI0B

23

[Momucaxapuabl. Kpaxmai,
LEJUTI0J103a, TJIIMKOT€H

Kpaxman u nemironosa Kak IpecTaBuTeNN Moaucaxapuios. 1x
CTpO€HHE, OHOJI0rHuecKast poiib. ' uaponns nonucaxapuaos.
[Ipumenenune nonucaxapunos. emoncTpannn. KauectBeHHas
peaKkuus Ha Kpaxmal

24

[TonsiTrie 00 a3oTcoEepKAITUX
OpPTaHUYECKUX COCTUHEHUSX.
AMUHEBI

Amunbl. CTpOEHHUE U CBOMCTBA aMUHOB. AMHUHBI KaK
opranuuyeckue ocHoBaHusi. OCOOCHHOCTH aHUJIMHA U €r0
XUMHYECKUE CBOMCTBA (B3aUMOJICCTBHE C COISTHOM KHUCIIOTOM 1

OpomHoii Bosioi). [Tomyuenue anmnuna no peakiuu H. H. 3ununa.

IIpumenenune anninHa. JleMoncTpanuu. Peaknus anunuHa ¢
OpOMHOM BOJIOMN

25

AMWHOKHCJIOTBI

AMMHOKHUCIOTHL. [ TMIIMH 1 anaHuH KaK MpeICTaBUTEITN
MPUPOIHBIX AMUHOKUCTIOT. AMHUHOKHCIIOTHI Kak aM(oTepHbIe
OpraHUYECKUE COCTUHEHUS (B3aUMOICHCTBUE CO MIEIOYaMHU U
kucioramu). O6pa3zoBaHUE MOJUICTITHAOB. [[eMOHCTpalyu.
Konnekuus aMuHOKUCITOT. J[oKa3aTenbCTBO HATMYUS
(YHKIIMOHATBHBIX TPYI B PACTBOPAX AMHUHOKHUCIIOT

26

benxu

benku kak nonunentuibl. CTpyKTypa OEJIKOBBIX MOJICKY!L.
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CpoiicTBa 0€nKOB (ropeHue, TuAPOIIN3, IBETHBIE PEAKIIUN).
buonoruueckas poas 0enkoB. Jlemonctpanun. PactBopenue u
ocaxxaieHue 0enkoB. L{BeTHbIe peakiuu OenkoB. ['opeHune nTuybero
nepa ¥ mepcTsiHoil HuTh. JlabopaTopHsbie onbIThl. 7. LIBEeTHBIE
peakIuu OCIKOB

I'eneTnueckas CBsI3b MEXIY ['eneTnyeckas CBsI3b MEXKY KJIACCAMU OPTaHUYECKUX COCITMHEHUMN. 1
27 | xJaccamMu OpraHUYECKHUX [IoHATHE O TEHETUYECKOU CBA3U U TEHETUYECKUX PSAIAX.
COCAMHEHUN [ToaroToBKa K KOHTPOJIbHOM paboTe
KonTponbnas padora Ne 2. KoHTposs 3Hanmii no teme «Kucnopoa- u azorcoaepxane 1
28 | «Kucnopoa- u a3oTcoaepxaline OpraHUYECKHUE BEILECTBAY
OpraHUYECKUE BEILIECTBAY
Tema 4. BbICOKOMOJIEKYISIPHBIE BellIeCTBA 5 yacoB
Pabota nan ommoOkamu. [lonmumepst. | [lonsatue o nonumepax. [lonumepursanus 1 NOJTUKOHAEHCALUS KAK 1
29 | IloBTopenne. OCHOBHBIE KIacChI METO/BI MOJyYEHUS ITOJTUMEPOB
OPTraHUYECKUX COCIMHEHUN
[TonumepHbIE MaTepuasbl. CoBpemeHHbIE TOJIMMEPHBIE MaTepHuasl. [lmacTmaccel 1
[ToBropenue. CTpykrypHas Teopusi | (MOJUITUIIEH, MOJTUIPOIUIIEH U TIP.), DIACTOMEPHI (KaydyKH,
30 |OpraHmuecKux COCIMHEHUN pe3uHa). CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
JemoucTpanunu. Koieknuu niactMacc, 371acTOMEpPOB, BOJIOKOH.
["openue nemnynouna. Jlaboparopusie onbIThl. 1. OTHOIIEHKE
CUHTETHYECKUX BOJIOKOH K PACTBOpPaM KHUCJIOT U IIEI0YEH
ITonumepHbIEe MaTepralbl. CoBpeMeHHbIE IoJMMepHbIe MaTtepualsl. [1macTmaccsl 1
[ToBTOpEHuUE. YTaeBoaopoasl. (MONMUATUIIEH, TTOJIMITPOIWIIEH U TIP.), 31aCTOMEPHI (KayUuyKH,
31 3amura nmpoekToB «IlmacTMaccoBblil | pe3una). CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

BCK»

Hemonctpannu. Komteknuu mmactMacc, 3J1acTOMEPOB, BOJIOKOH.
['openue nemnynouna. Jlaboparopusie onbIThl. 1. OTHOIIIEHUE
CHHTETUYECKHX BOJIOKOH K pacTBOpPaM KUCJIOT U LIEJI0YEN
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[Ipaktuueckas padora Ne 1.
«Pacno3naBaHue MmaacTMaccy.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHHC
IjracrMacc. HpaBI/IJ'Ia TEXHUKH 0€30IMaCHOCTH Ipu pa60Te B

32 | IloBTOpeHwue. XUMHYECKOM J1abopaTopuu
Kucnopoaconep:xamue
OpraHUYeCcKUE BEIECTBA
[IpakTrueckas padora Ne 2. Pemienne 3kcriepruMeHTaNbHBIX 3a7a4 Ha pacliO3HaBaHUE BOJIOKOH. 1
33 «Pacro3HaBaHue BOJIOKOH. [IpaBuna TeXHUKU 0€30MaCHOCTHU MPU pabOTE B XUMHUYECKOU
[ToBTOpeHue. A3zoTcoaepKaime naboparopuu
OpraHUYECKHUE BEIIECTBA
34 | 3aKJIIOUUTENIBHBIN YPOK Oo6o0marolee NoBTOpeHue 1o Kypey «OpraHudeckas XuMus 1
1 yac pe3epBHOe Bpemsi
Bcero: 35 yacoB
11 knacc
KouunyectBo
Copepxanue
Ne Tema ypoka 4acoB
Tema 1. BemrecTBo 9 yacoB
ATOMBI, MOJIEKYJIbI, BEILIECTBA Baxxnelme noHATHsSI XUMHUU: aTOM, MOJIEKYJ1a, BEIIECTRO. 1
BBOIHBIN HHCTPYKTAX MO OXpPaHe BeniectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS
1 | Tpyna Ha pabodyem MecTe U TEXHUKE
6e3onacHoctu. [loBTOpEHME.
ATOMHO-MOJIEKYJISIpHAsL TEOPUs
2 | Ctpoenue atroMa. [loBTOpeHue. Crtpoenue aroma. M3oTonsl. CTpoeHHE 2JIEKTPOHHBIX 000JI0UEK 1
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XHUMHYECKas CBSI3b

aToma. DJIeKTpOHHasl KOHPUrypaius aToma

XHUMHYECKas CBSI3b

Tunel xumudeckont cBsa3u. KosanentHas cBsa3b. [JoHOpHO-
aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJCHTHOMN CBSI3H.
HoHHas cBA3b

ArperaTHbIe COCTOSTHUS BEIESCTBA.
CrpoeHue TBEPbIX Tel

Turmbr KpUCTANIMYCCKHUX PCIICTOK

[lepnoanueckuii 3axon /1. W.
MeneseeBa

Otkpritue . . MenaeneeBsiMm [leproandeckoro 3aKoHa.
[Tepuonuueckuii 3akoH (popmynuposka J[. 1. Menzaeneesa u
coBpeMeHHas hopmynupoBka). KopoTkuit u JJIMHHBIN BapUaHThI
[Teproguueckoii cuctemsl. [leproibl u rpyIbl. 3HaUeHUE
IIepuoanueckoro 3akoHa u Ilepuoguueckon cucrteMsl. HayuHblii
noasur /1. 1. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOWCTB
3JIEMEHTOB, MPOCTHIX BEIIECTB, BHICIINX OKCUAOB U TUAPOKCHUIOB B
rpynnax u nepuoaax Ilepuonnueckoit cucteMsl (Ha mpumepe
AJIEMEHTOB MAJIbIX TIEPUOJIOB U IJIaBHBIX MOJATPYIIN).
Jemonctpauuu. Paznuunsie popmsl [leprnoanueckoit cuctemsr /1.
H. Meuneneesa

PactBopsI

PacTtBopbl. PacTBOpUMOCTH TBEPABIX BEMIECTB, JKUAKOCTEH U Ta30B
B Boze. JleMoHcTpanuu. [losyyeHne u nepekpucTain3auns
MOJIMJ1a CBUHIIA («30JI0TOM TOXKIb))

Konnmounansie pacTBopsbl. 3ammura
npoekToB «KoJismonasl BOKPYT Hac»

Komnouansie pactBopsl. [IprMepbl KOIOMAHBIX CUCTEM B
noBceHEBHOM Xku3HU. Jlemonctparu. ddext Tungans

DIIeKTPOIUTUYECKAs TUCCOIIUALIHS

DneKTpoauThYecKas qucconuanus. JleMmoncTpanum.
DIIEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIUTOB. 3aBUCUMOCTD
CTEIIEHU BJIEKTPOJIUTUYECKON AUCCOLMALMUA YKCYCHOU KUCIIOTBI OT
pazbaBieHUs pacTBOpa

Kucnornocts cpenbl. MTHaukaTopbl

KucnotHocts cpeanl. MnaukaTopsl. BogopoaHbiil moka3arensb.
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Hemonctpanuu. OnpeiesieHue KUCIOTHOCTU CPEIbl MPU MOMOIIN
YHUBEpPCAIBHOTO UHAUKaTOpa. JIJabopaTopHbIE OIBITHI. 1.
Bonopoanbiii nmokasaresib

Tema 2. Xumuyeckne peakiuu 8 uacosn
10 YpaBHEHUSI XUMHUYECKUX PEAKIUU U | YPAaBHEHUS XMMHUECKUX PEAKIIMU U pacyeThl 110 HUM 1
pacyeTsl 10 HUM
Peakiiuu nonHoro oomeHa Peakiiuu nonnoro oomena. [louarue o ruapoause conei. 1
Hemonctpauuu. [Ipumeps! peakiiuii HOHHOTO 0OMEHa, UAYILIHUX C
11 oOpa3oBaHUEM OCaJKa, Ta3a WiK BoJibl. JlabopaTtopHbie ONbITHI. 1.
[Ipu3HaKu NpoOTEKaHUsI XUMUYECKUX PEAKUIUA. 2. Y CI0BUs
IPOTEKaHUs PeaKIMii HOHHOrO 0OMeHa
12 KauecTBenHble peakuuu KauecTBeHHbIE peakliyi Ha HEOPTaHUYECKUE U OPTaHUYECKUE 1
BeniecTBa. JlJabopatopHsie onbIThl. 3. KauecTBEHHBIC peaKInU
13 OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE | OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. JlabopatopHbie 1
peakLuu onbIThl. 4. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH
DIIEKTPOJIU3 PACIIIIABOB U PACTBOPOB | DJIEKTPOJIU3 PACIIJIABOB U PACTBOPOB coJieil. [ anbBaHnUYeCcKue 1
14 | coneii AJIEMEHTHI U aKKYMYJIATOPBI. [leMOoHCcTpannn. MeaHo-IHMHKOBBIN
raJbBaHUYECKUN JJIEMEHT
15 [Tpaktuueckas padora Ne 1. PemieHne kaueCTBEHHBIX SKCIIEPUMEHTANIBHBIX 3a1a4. [IpaBuia 1
«Penienre Ka4eCTBEHHBIX 3a/1a4» TEXHUKH 0€30I1aCHOCTHU IpU paboTe B XUMUUECKOH J1a00paTopuu
Oo6o0maroiee NoBTopeHue o Teme | Pemenue 3a1a4 v BBIMOJIHEHUE YIIPAXKHEHUH, MTO3BOJIIOIIMX 1
16 | «XuMuYecKue peakium CUCTEMATU3UPOBATH U 0O00OOIIUTH MMOTYUYEHHBIE 3HAHUS IO TEME
«XHUMHUYECKUE PEAKLIUN
17 KontponbHas padora Ne 1. KoHTponb 3HaHU# 110 TeMe « XMMHUYECKUE PEAKIIUN 1
«XHAMHUYECKUE PEAKLIN
Tema 3. Heopranuueckasi Xumusi 6 yacos
18 \ PaboTa Hax ommbkamu. ‘ Krnaccuduxkanus Heoprannueckux BemiectB. O0Ime cBoicTBa 1
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Kiaccudukanus HeopraHuuecKux
BeniecTB. [IpocThie BemecTna -
HEMETaJUIbl

HEMETAJUIOB. XMMUYECKHE CBOMCTBA HEMETAINIOB HA IPUMEPE
rajoreHoB. Hemeramibl Kak TUIIMYHBIE OKUCIIUTEINH.
B3anmoseiicTBuEe ¢ METAJTIaMU, BOJIOPOJIOM U IPYTUMH
HeMmeTauiamu. CBOMCTBAa HEMETAJJIOB KaK BOCCTAHOBUTEIEH.
JemoHcTpaunu. BzanmozeiictBue OpoMHOI BOJIBI C HOJUIOM
kaiusi. JlabopaTopHbie onbIThL. 1. O3HaAKOMJIEHHE CO CBOMCTBAMU
HEMETAIUIOB. 2. BBITECHEHHE TAJIOT€HOB U3 PACTBOPOB UX COJIEH

HpOCTBIe BEIICCTBA - MCTAJLJIbI.

O6mrue cBorictBa MetamuioB. CriaBsl. JJabopaTopHbI€ OMBITHI. 3.

19 CrunaBbl O3HAaKOMJIEHHE CO CBOMCTBAMHU METAJUIOB U CILJIaBOB
XHAMHYECKHUE CBOMCTBA METAJIOB XHWMHYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBUTEIIEH.
B3auMopeiicTBUE METAILUIOB C HEMETAJUIAMH, BOAOW, KHUCIOTaMH U
pPacTBOPAMHM COJIEN. DIEKTPOXUMUYECKAN P HAIIPSKEHUM
merauioB H. A. bekeroBa. Koppo3ust MeTaioB Kak
20 OKHCIIUTETHHO-BOCCTAHOBUTENBHBIN mpoiiecc. CrocoOb! 3alTuThl
METaJUIOB OT Koppo3ud. JlemoncTpauu. B3aumoencteue
AIIIOMUHHAA ¢ MoJoM. B3anmoaeiictsiue Meau ¢
KOHLIEHTPUPOBAHHON a30THOM KUCIOTOM. JIabopaTopHbIE OMBITHI.
4. Okpacka nJIaMeHH COJISIMH METAJIJIOB
Mertamnsl B ipupone. [lonyuenue Meramnsl B ipupoae. [lonyuenune metamnoB. Metamyprusi.
9 | MeTaIOB. Mertamtyprus. 3ammura JlemoHcTpanuu. AToMOTEPMHUS
MPOEKTOB «MeTasuibl B
OPOU3BEIACHUSX HCKYCCTBAY
[Tpaktuueckas padota Ne 2. Pemenne sxcrniepuMeHTanbHOM 3aa4U 110 MTOJTYYEHUIO METHOTO
22 | «IlonydyeHne MEIHOTO KyIopocay Kkynopoca. [IpaBuiia TexHuku 6€30MaCHOCTH MpHU paboTe B
XUMHUYECKOM J1abopaTtopuu
93 O6o0uaroiee noBTOpeHue o Teme | Pelienue 3a1a4 v BBIMOJIHEHUE YIIPAKHEHUH, MO3BOJISTIOIIMX

«Heoprannueckasi XuMusi». 3ammra

CUCTCMATU3HUPOBATH U O606H_II/ITB IMOJIYYCHHEBIC 3HAHMSA 110 TCMC
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| mpoektos «Kpyrom Boza»

‘ ((HGOpFaHH‘IeCKaH XUMU)

Tema 4. HayuHble 0CHOBBI XUMHMY€ECKOT0 NMPON3BOICTBA

5 yacoB

24

CKopOoCTh XUMUYECKUX PEAKIIUI

CkopocTh XUMHUYECKOH peakiuuu. DakTopbl, OT KOTOPBIX 3aBUCUT
cKopocTh peakuuu. Karanus. JlemoHcTpaimu. 3aBUCUMOCTD
CKOPOCTH PEaKIMU OT MPUPOJIHI BEIIECTB HAa MPUMEPE
B3aMMOJICHCTBHSI pACTBOPOB PA3IUYHBIX KHCIOT OJMHAKOBOMH
KOHIIEHTPAIIUHU C OJIMHAKOBBIMHU KyCOUKaMU (TpaHyIaMu) IIMHKA U
OJIMHAKOBBIX KyCOYKOB Pa3HbIX METAJUIOB (MarHus, [IMHKA,
JKeJe3a) ¢ paCTBOPOM COJISTHOWM KUCIIOThI. 3aBUCUMOCTh CKOPOCTH
peaxKuyu OT KOHIIEHTPALMN pEearupyroliyux BEIIEeCTB U
TEMIIEPATYpPbI HA IIPU MEPE B3aUMOJAECUCTBUS PACTBOPOB CEPHOU
KHCJIOTBI C pacTBOpPaMH THOCYJIb(aTa HATPHUs pa3InIHON
KOHIEHTPALMU U TEMIIEPATypbl. 3aBUCUMOCTbh CKOPOCTHU PEAKIUU
OT KaTaJlu3aTopa Ha MpUMEpE Pa3jioKEeHUE MEPOKCUAA BOJIOPOA C
MOMOIIIBI0 HEOPTAHUYECKUX KATaTU3aTOPOB M MPUPOTHBIX
00BEKTOB, cojiepkalux Karanaszy. JJaboparopHbie ONBITHI. 1.
CKOpOCTh XUMUYECKON PEAKIIMHT

1
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XHWMHUYECKOE PABHOBECUE U
(akTOphl, HA HETO BIUSIOIINE

OOparumble peakuuu. Xumudeckoe paHoecue. [Ipunnumn Jle
[Tatenne. JlabopaTopHbIe ONBITHL. 2. XUMUUECKOE PABHOBECHE
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Hayunble mpUHIUIIBEI OpraHu3aIuu
XUMHUYECKOTO TIPOU3BOJICTBA.
Hedts. [Ipuponnsrtii ras u
DHEPreTUKa

[IprHIUIIBI XUMUYECKOTO MMPOU3BOJICTBA HA IPUMEPE
IIPOM3BOACTBA CEPHOU KUCIIOTHI. [IpupoaHbIN ra3 u pa3BUTHE
sHepretuki. [leperonka u kpexkunr HedTu. KokcoBanue yris.
Bonoponnas snepretuka. [lepciekTuBbl pa3BUTHS XUMUYECKON
HAyK{ U XUMUYECKOTO TIPOU3BOJICTBA. XUMHS U MPOOIIeMa OXpaHbI
OKpykarouen cpeapl. Jlemonctpanu. Moaeb KUIAIIEro CIos
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OO6obmaroree MOBTOPEHUE 10
TeMaM « XUMHUYECKHE CBOUCTBA

Pemenue 3a4a4 1 BBIIIOJIHCHUC ynpamHeHHﬁ, ITO3BOJIAIOIIINX
CUCTCMATU3HUPOBATH U O606H_II/ITB IMOJIYYCHHEBIC 3HAHMSA 110 TCMC
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HCOPTraHNYCCKHX BCHICCTB. OCHOBBI
XUMHYCCKOT'O ITPOU3BOACTBA»

«XHMMHYECKHE CBOMCTBA HCOPTraHNYCCKHX BCIICCTB. OcCHOBBI
XUMHNYCCKOT'O IIPONU3BOACTBA»

KonTponbnas padota Ne 2. KoHTpons 3HaHM# 110 Teme «XUMHUYECKUE CBOKMCTBA 1
8 «XHUMHUYECKUE CBOKMCTBA HEOPTraHUYEeCKUX BelecTB. OCHOBBI XUMUYECKOTO ITPOU3BOICTBAY

HEOpraHn4eckux BemiecTB. OCHOBBI

XUMHUYECKOTO ITPOU3BOACTBA)

Tema 5. Xumus B )KM3HM U 00111€CTBE 6 yacoB

Pabota Han ommOkaMu. XUMHUS Xumus nuiny. JIekapCcTBEHHBIE CpeicTBa. BUTaMuHbI 1
og | LK. JlexapCTBEHHBIE CPECTRA.

[ToBTOpeHue. OCHOBHBIE KIACCHI

HEOPraHWYECKUX COCIMHECHUH

britoBas xumusa. XuMusa B CETLCKOM berroBas xumug. Knen. OroenuBarenu. MoroIue 1 YUCTAIIAE 1

xo3siictse. [loBTopenue. cpenctBa. CTupanbHbIE MOPOIIKU. XUMHUSI B CEILCKOM XO35HCTBE.
30 | [lepuoauyeckuii 3aK0H NucexkTuuuapl 1 nectuuuasl. CpencTsa 3aluThl paCTEHUI.

Penennentsl. JTaGopatopHbie ONBITHL. 1. 3HAKOMCTBO C MUHEPATbLHBIMU
yA0OpEHUIMH 1 U3yUYeHHE UX CBOUCTB. 2. Moromiue cpeacTBa

Xumus B CTpOUTENBLCTBE. LleMeHT u Xumus B crpoutenseTBe. LlemeHT u 6eToH 1
31 | 6eron. [ToBTOpEHHE.

DNEKTPOIUTHYECKAS TUCCOLIUAIIHS

Heoprannuecknue marepuasl. IIurmenTh! M Kpacku. TpaIuIIMOHHBIE KEPAMUUYECKHUE MaTEPUAIbI. 1
32 | Ilurments! u kpacku. [ToBTopenue. Crekiio

KauecTtBeHHbIE peakiun

Tonnuso. [loBTOpeHwue. Bunet TormBa. OxkTaHOBOE YHCIIO OCH3MHOB 1
33 | OKHCIUTETEHO-BOCCTAHOBUTEIbHBIC

peakIu
34 | «3eneHas) XuMuUs «3eneHas XUMUs 1

1 yac pe3epBHOE BpeMmsi

Bcero: 35 yacos
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