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HanpaBiieHHOCTB: ecTeCTBEHHOHAYYHAS.

IHosicuuTebHAsA 3aMIMCKA

[Iporpamma «XuMHUS B HPOMBIIUIEHHOCTH M B OBITY» IpelHa3HadeHa Jyis
yIIIyOJIGHHOTO U3YYEeHHs XUMHUH B CHCTEME JIOMOJIHUTENbHOro oOpazoBanus. [Iporpamma
crocoOCTByeT (OPMUPOBAHUIO MO3HABATEIBHOIO MHTEPECa K M3y4aeMOMY IpPEIMETY y
y4aluxcs, TOTOBUT MX K M3YyYEHUIO XUMHUU B JajibHeWlien nepcrnektuse. [Iporpamma
BKJIFOYAET JIOTIOJTHUTEIbHBIN TEOPETUUYECKUMN MaTepuall, CIOCOOCTBYIOIIIHMI
npo(ecCHOHAIIbHOMY CAMOOTNPEIEICHUI0 M TBOPUYECKOW camopeanu3aluu yJalluxcs,
IIPEAYyCMATPUBACT  BBIIOJIHEHUE  yNpaXHEHUMM W 3amad. [Iporpamma  umeer
€CTECTBEHHOHAyUHYI0 HAIlPaBIIEHHOCTh M 0a3upyeTcss Ha 3HAHUAX, IMOJIYYEHHBIX
yyaluMucs B 00IIeoOpa3oBaTelbHBIX YUPEKACHUSAX, OHA MpeJHa3HauyeHa Jyis
JOTIOTHUTENLHOTO U3YUYEHUsI XUMUH, KaK Ha 0a30BOM, TaK U Ha MPO(PHUILHOM yYPOBHE.

B kypce «XuMus B NPOMBIIUIEHHOCTH U B OBITY» pealnu3yercs HUCTOPHUYECKHI
HOJXO/ MPH U3JIOKEHUHM y4eOHOro Marepualia, pacCMaTpHBAIOTCS Ba)KHEHINME TEOpUu
XUMHUH, TPEACTABISIETCS BO3MOXHOCTh 3HAaKOMCTBA C HaubOosiee 3HAYMMbIMU
OTKpPBITUSIMH, COBEPUICHHBIMM XUMHUKaMHU pa3HbIX CTpaH MHpa, YTO CIOCOOCTBYET
(GOpMHPOBaHHIO €CTECTBEHHOHAYYHOW KapTHHBI MHpa M MHUPOBO33PEHMS ydalIUXCH,
IPEICTAaBICHUI O €IMHCTBE MaTepualpHOro wmupa. lIporpamma mnpenycmarpuBaer
3HAKOMCTBO C OTACJIBHBIMU IPOU3BOACTBEHHBIMH ITPOLIECCAMU, B KOTOPBIX IPUMEHSIOTCS
XUMHUYECKUE U OMOXMMHYECKUE TEXHOJIOTUH.

DakTU4yeCKuil MaTepual OpOrpaMMbl  M3J0KE€H B CBETE€ COBPEMEHHBIX
TEOPETUYECKUX TMOJIOKEHUI MU MaTepUaTucTHUecKol (unocockol KOHUENIUHU, Ha
OCHOBE IPEJICTABICHUN O CTPOCHUMU M CBOMCTBAX XMMHUYECKUX COeIMHEHUH. B Kypce
paccMaTpHUBAIOTCS BaKHEHIINE KJIACChl HEOPraHMYECKUX U OPraHUYECKUX COEIUHEHUH, a
TAK)K€ CBOWCTBA  OTHENBHBIX BELIECTB, MX IPAKTUYECKOE IPUMEHEHHE U
IIPOU3BOJCTBEHHBIE MPOLECCHl. boap1oe BHUMAaHUE yIENAETCS COCTaBICHUIO YPaBHEHUI
XUMHUYECKUX PEAKLUH, BBISABICHUIO FEHETUUECKUX CBA3EH OTAENIBHBIX KJIACCOB BEILECTB,
NOHMMAHMIO CYyTH XUMUYECKUX IIPOLECCOB, UX IMHAMUKH. 3HAYUTENIbHAs YaCTh BPEMEHU
OTBEJICHA IS BBINOJHEHNs YIIPAKHEHUH, PaCUETHBIX U KaYE€CTBEHHBIX 3aj1a4d. Meroanka
oOy4eHHs PEIICHUI0 337a4 C XUMHUYECKUM COJIEpP)KaHUEM IPEAINoaraeT OCBOEHHUE
YYaIIMMHUCS AITOPUTMOB UX PEIIEHUs, BO3SMOXHOCTh pelIaTh 0ojiee CI0KHbIE U TPYIHbIE
3a/laydl Ha OCHOBE TUIIOBBIX, CIIOCOOCTBYET MPUOOPETEHUIO U 3aKPEIUICHUIO HAaBBIKOB U
YMEHUHN penieHus 3aaad.

AKTYaJIbHOCTb NIPOrPpaMMbl

B Hacrosmiee BpeMs BO3HHUK pa3pblB MEXIY YPOBHEM M3y4€HUs XHMHHM B
OCHOBHOM U TMIOJHOW cpeAHeil IiKojie ¢ MOTPeOHOCThIO O0IIEeCTBA B TI'PAMOTHBIX
crequanucTax B 00JacTH XMMHU. Y4YalllUMCS B paMKaxX MpOrpamMMmbl MpeAoCTaBIsETCS
JIOTIOJIHUTENbHAS BO3MOYKHOCTh PACIIMPUTh CBOM 3HAHUSA IO XUMHHU. DTO OCOOEHHO
aKTyaJIbHO JUISl IIKOJIbHUKOB, yYalluxcs Ha 0a30BOM YPOBHE, TaK KaK KOJIMYECTBO YaCOB,
OTBOJAMMBIX I M3Y4YEHUS XMMHU B IIKOJBHOM Kypce€ SIBHO HEIOCTATOYHO JUIS
(dopMUpOBaHUS YCTOMUYMBBIX MPEJCTABICHUA O CYHIHOCTH XMMHUYECKHX IpPOLIECCOB U
HNOHMMAaHUS 3aKOHOB XMMUH, 3TO HEITOHUMaHUE B IaJbHENUIIIEM MTOPOXKIAET XeMO()oOuIo.



HoBu3Ha nporpaMmmsbl

OTnuuue NaHHOM MPOrpamMMbl COCTOMT B TOM, YTO OHA TO3BOJISAET YYaIIUMCH,
00Jaas MUHUMAJIbHBIMU 3HAHUSIMU 110 XUMUU, OCO3HATh BAKHOCTh XUMUYECKUX 3HAHUU
[pU TIOCTPOCHUU CBOCW HHIAMBUIYAJIbHOM KW3HEHHOW TPACKTOPUM, YTBEPIUTHCS B
BBIOOpE Mpodeccuu, clienaTh BBIOOP HE MO MPUHIHMY «S 3TOro HUKOTrAa HE MONMY», a
OCO3HAHHO OILICHUTh M MPOBEPUTH CBOU MpHOpUTETHI. [Iporpamma cocTout u3 OJIOKOB,
BO3MOXKHO M3MEHEHHE IOCJIEIOBATEIbHOCTU TEM M JIKCIIEPUMEHTOB, COKpAIICHUE WIIU
no06aBIeHNE HOBBIX pa3zeioB. [Iporpamma opueHTHpOBaHa Ha ydammxcs 8 - 11 kiaccos.
VYyammuecss cenpMoro Kiacca MOTYT OBbITh TNPUHATHL JJs1 OOyYEeHHS [0 HTOram
MPEABAPUTEIHHOTO TECTUPOBAHUSI.

Ilenarornyeckas 1eaecoo0pa3HoCThb

[Ipu oOydeHun yyaniyecs: MoJy4aroT MPEACTABICHUS O XUMUYECKUX IMPOIIECCax,
NpU BBIMOJHEHUU 3aJlaHUM aKTHUBHO MPUMEHSIIOT CBOM 3HaHus. B Xxome ocBoeHus
Marepuajga MporpaMMbl Yy Yy4YalllMXcsl BbIpaOATHIBACTCSl IOJOXKHUTEIBHOE BOCIPHUSITHE
XUMHUHM KaK IIKOJbHOM IUCIUIUIMHBI M KaK HAyKd, YTO WIPaeT BaXHYIO pPOJb TMpHU
(GopMUpOBaHUM MX MHUPOBO33pEHUS U MpodopueHTauuu npu BbIOOpe mnpodeccuu. Y
y4YaIluxcs BO3HUKAET OCO3HAHUE TUTAHTCKON POJIU XUMHUU B COILIUyME.

Opranuzanusi JeSTENbHOCTH YYalllUXCS TI03BOJIIET UM  OTpabarhiBaTh W
NPUMEHITh HaBBIKM OOIIEHUS M B3aUMOJICUCTBHUS B KOJUICKTHBE, MPOSIBISITH CBOU
CIOCOOHOCTH, pa3BUBATh UHTEIIJICKT.

ean n 3aga4un

Henu: co3manue ycioBU MAJisi BBISBICHUS, MOAJMEPKKHA TBOPYECKH AKTHBHBIX
IIKOJIbHUKOB Y BOBJICYEHUS HUX B HCCIEIOBATEIbCKYIO JCSITEIbHOCTh, Pa3BUTHE
WHTEJUICKTYaJIbHOTO M TBOPYECKOTO MOTEHIIMANIA yYallUuXCid Ha OCHOBE (OPMHUPOBAHUS
YMCTBEHHBIX JCHCTBHI MpU PEIICHWH PAa3IMYHBIX 33/7a4 MO XUMHUU C THPUMEHEHUEM
anroputMoB. IlpuButHe m0O0BM K PoawHe, TOpPAOCTH 3a POCCHHCKHX YYCHBIX,
BOCIIUTAaHUE TMAaTPUOTHU3MaA, BBIPAOOTKA YMEHUW pellaTh MPAKTHUYECKUE 3aJ1auu
CaMOCTOSITENIBHO.

3apaum:

oOpa3oBaTeJibHbIE:

- MOKa3aTh YYalIMMCs CBSI3b XUMHH C IPYTUMH HAYKaMU U KU3HBIO;

- pacIIUpUTh MPEJCTABICHHUS O XUMUYECKUX BEIIEeCTBAaX, UX CBOMCTBAX, POJIM B
IPUPOJIE U KU3HU OOLIECTBA;

- copMHpOBATHh MPAKTUYECKUE YMEHHUSI M HABBIKM OOpAIEHUS C XUMUYECKHUMU
BEIIECTBAMU;

- chopmupoBaTh yMEHHUS HAOMOAATh W OOBACHATH XHUMHYCCKHE SIBICHUS,
MIPOUCXOSIINE B OKPYIKAIOIIEM MHUPE;

- TMO3HAKOMHTH YYalIUXCS C MpaBUJIaMU TEXHUKH O€30MacHOCTH pPaboOThl B
XUMHUYECKOW 1ab0paTopuu, HAYYUTh OOPAIIEHUIO C ONTACHBIMH BEIIECTBAMHU B JIOMAITHUX
YCIIOBUSIX.

pa3sBHUBalOLIMeE:

- pa3BHMBaTh MMO3HABATEIbHBIH MHTEPEC M WHTEIUICKTyaJbHBIE CIIOCOOHOCTH MpHU
HAOJII0ICHUN XUMHYECKHX IKCTIEPUMEHTOB;

- cpopMHpOBaTH YMEHHSI CAaMOCTOSTEIILHOTO MPUOOPETEHUS 3HAHUU B
COOTBETCTBUHU C BOSHUKAIOIIUMU KU3HEHHBIMHU TOTPEOHOCTSIMU;

- pa3BUBaTh Y4€OHO-KOMMYHUKATUBHBIE YMEHUS Y YUAIIUXCS;

- pa3BUBaTh YMEHUS AaHAIM3UPOBATH HMHQPOPMAIIMIO, BBIIEIATH TJIABHOE W
HanboJiee CyIIECTBEHHOE.



BOCNIUTATE/IbHbBIE:

- cnocoOcTBOBaTh (POPMHUPOBAHMIO TOPIOCTH 3a CBOW HApoX M CTpaHy, 3a
POCCHUICKYIO HayKy;

- CIOCOOCTBOBaTh TOHUMAHHUIO HEOOXOIMMOCTH OCEPEKHOrO0 OTHOIICHHS K
IPUPOHBIM pecypcaM T OKPYKaoIIEeH Cpejie;

- MPUBHUBATh YMEHUE C YBAKECHHUEM OTHOCUTHCS K Uy)KOMY MHEHHIO, Pa3BUBATH
TOJICPAHTHOCTD B OOIIICHUY;

- CIOCOOCTBOBATh (POPMHUPOBAHHIO PKOJIOTHUUECKOU KYJIBTYPHI.

N3ydenue axtuueckoro Matepuaia BeAETCS Ha COBPEMEHHOM YpOBHE, B (popme,
JOCTYITHOM MOHMMAHUIO ydaliuxcs. MeToabl U3JI0KEHUSI MOXKHO BBIOMPATh, UCXOMAS U3
TOT0, KaKOW M3 HUX HamOoJee 1eraecoo0pa3eH Al Jy4IIero KOHTAaKTa C yJaluuMHUCs U
YCHEIIHOT0 YCBOCHUSI MU yueOHoro matepuaina. CobitoieHne eqMHCTBA TEPMUHOIOTUN
U 0003HaUEHUH B COOTBETCTBMM C JEHCTBYIOUIMMHM MEXKHAIUOHAIBHBIMU U
rOCY/IapCTBEHHBIMU CTaHJapTaMU SIBJISETCS 00s3aTENbHBIM. B 1iemsx Jydiiero ycBoeHus
TEOPETUYECKUX OCHOB XHMMHUHM B IIPOLECCE MPENOJAaBAHUS MOYKHO MCIOJIB30BaTh
HarJsiJHble TOCOOMS, TEXHUYECKHE CPEJICTBA 00yUeHus, UHPOPMAMOHHbIE TEXHOJOTUH,
3JIEKTPOHHBIE U3[IaHUs, MaTepUalibl, IpeaocTapisgemMble Internet. TeopeTnueckue 3aHATUSA
CleyeT COYEeTaTh C BBIIIOJIHEHUEM MPAKTUUYECKUX 3a/1aHHM, pEelIEHHEM MHTEPaKTUBHBIX
3a/ay, BBINOJHEHHMEM  BUPTYyaJbHBIX  JaOOpaTOpHbIX  pabOT 1OpU  HU3YyYEHUU
COOTBETCTBYIOIIUX TeM Kypca. BupryanbHble nabopaTopHbie paOOThI BBIMOIHSIOTCS
YUAIIUMUCS CAMOCTOSITENBHO MOJT PYKOBOJACTBOM IPEMNOIaBATEIIS.

[Ipn npoBeneHUM 3aHATUN HEOOXOIMMO pPa3BUBATH [MO3HABATENBHBIN HHTEpEC U
CaMOCTOSITEIBHOCTh yYalIUXCsi, Y€MY CIOCOOCTBYET ayJuTOpHAas M BHeayJUTOpHas
camocTosiTelbHass paboTa (MHOTOBAPUAHTHBIE CaMOCTOSTENbHBIE Pa0OTHI, TBOPUYECKUE
paboThl, TPOEKTHI, TECTUPOBAHKE U JP.) C IPUMEHEHHUE AICKTPOHHBIX YYallIUX W3JaHUM.
[IporpaMmmMa npenHa3zHayeHa Uil KOHTMHIEHTA Y4YalllUXCsl OCHOBHOW M IOJIHOM CpeaHen
IITKOJIbI, KOJIMYECTBO JieTeil B rpynime 12 - 16 yenoBek.

OTinunTe/bHbIE 0COOEHHOCTH NMPOTrPAMMBI OT yKe CYyIIeCTBYHIIHNX

[Tonw3ysick mporpaMMol, NPENOAaBaTeb MOXET BHOCUTb HW3MEHEHUS B
COJIep KaHME TeM, YIIIyOJIsATh UM COKpAlllaTh MaTepuai B 3aBUCUMOCTU OT YCJIOBUM U 11O
KEJIAHWIO yJaluxcs. B mporecce ocymiecTBIeHUsI MPAKTUYECKUX pabOT pa3BUBAIOTCS
TBOPUYECKOE MBIIUIEHUE CIOCOOHOCTH, PAaCIIUPSIOTCA 3HAHUA OO0 OKPYKAIOIIEM MUDE,
CHOCOOCTBYSI TAPMOHMYHOMY Pa3BUTHIO JMYHOCTH YyYallUXcs. YdYalluecs OCBaMBalOT
BEIyII[ME TEOPETUIECKUE UIEH, HA KOTOPBIX 0a3upyeTcs JaHHas MPOrpaMMa U KIIFOUEBbIe
noHsATua. Hactosiiiast mporpamma siBisieTcsi 3KCnepuMeHTalbHOM. OHa mpeiHa3HayeHa
JUISL YUPEXKACHUM JTOMOJHUTENBHOIO OOpa30BaHMUSI M MCIONB3YETCs AJsl MpernojaBaHus
YIIyOJICHHOTO Kypca XUMUH JIJIs1 YYaIIuXCs OCHOBHOM U MOJTHOM CPeTHEN HIKOJIBI.

Cpoku peaan3anum, BO3pacT y4alIMXcs, pekuM padoTsbl

[Iporpamma peanusyercs 3a 1Ba Troga B (GOpMe JTOTMOJHUTEIBHBIX 3aHSATHM.
OOyueHue nNpoxoauT B JUCTAaHIIMOHHOM (opme. Ha nepBblil rog o0yueHus miaHupyercs
76 4aca, Mo OJHOMY 2-X YaCOBOMY 3aHSITUIO B HEAENIO, a HA BTOPOM roj 76 4acoB Mo
OJIHOMY 2-X YacOBOMY 3aHATHIO B Heaento. C yueToM 0coOOEHHOCTEH 00pa30BaTebHOTO
YUpEKIAEHUs, BO3pacTa U YPOBHs IOArOTOBKHM YYaIUXCs, JaHHAs MPOrpaMma MOXKET
aJanTUpOBaThCs Ha OoJiee JUIMTEIbHBIN CPOK O0yUEHHUS.

OCHOBHBIM KpHUTEpUEM OTOOpa Y4YalIUXCS B TPYMIBl SBISETCS HX IKEIAHUE
MOJIyYUTh JTOTIONHUTENIbHBIE 3HAHUS MO XWMHUHU, NMPUOOPECTH HABBIKM PEIICHUS 3ajad,
BBINIOJTHEHUS! YNPAKHEHUH, HAYYUTbCS NPUMEHATHh Ba)KHEWIME 3aKOHOMEPHOCTH Ha
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npakTuke. B rpynmer 1-ro roga o0ydeHus 3a4UCISIOTCSA MIKOJBHUKH U3 8 - 9-X KJIacCoB,
B rpynmnax 2-ro roga u3 10-x u 11-x ki1accoB, BO3MOXKHBI UCKIIFOUEHHUSI, B 3aBUCUMOCTHU
OT MOJTOTOBJICHHOCTH YYAIIUXCS U UX KETaHUs.

@®opMbI OPraHU3aANUN Y4eOHOH 1eATeTbHOCTH

[Tpu 00yyeHUU UCTIOIB3YIOTCS CIEIYIONINE BUABI 3aHATUN: JEKIUA-TIPE3CHTALIHS,
MPaKTUKYM, BUPTYaJbHBIN JIE€MOHCTPALIMOHHBIN IKCIIEPUMEHT, TUCKYCCHSI, IPUMEHSIETCS
TECTUPOBAHUE, MUCHbMEHHBIE CAMOCTOSITENIbHBIE padOTHI, Oecea.

®opmMbl aTTECTALMH

OcHOBHBIMU (pOpMaMHU KOHTPOJISI U OILEHKH PE3yIbTaTOB OOYUYEHHUS SIBISIOTCS
CEMUHApPCKUE 3aHSTHS, MPOBEPOYHBIE pPaOOTHI, KOHKYPCHI, MPAKTUYECKHE pPaOOTHI,
BBITIOJTHEHUE TECTOBBIX 3a/IaHUN, OTUMITHAIBI.

Pe3ysibTaThl 0OCBOEHNS POTrPAMMBI

[To 3aBepiieHnH MEPBOro roja o0y4eHUsI.

IIpenmeTHbIe pe3yJbTaThI

- BBIJICTICHUE CYIICCTBEHHBIX MPU3HAKOB XHMHUYECKUX OOBEKTOB W SIBJICHUU
YETKOE MMOHUMAHUE OTINYHMI OT (PU3UUECKUX MPOIECCOB U SBJICHHUIA;

- MOHUMaHUE TEHETUYECKOTO POJICTBA PAa3HBIX KIACCOB BEIIECTB MEXIY COOOi,
CIIOCOOHOCTh OLIGHUTh BO3MOXKHOCTH TMOJYYEHHUS! OJHUX BEIISCTB U3 JPYTHX, YMEHUE
MOHATh  IIEJIECOO0PA3HOCTh MPOBEICHHUS XHMHUYECKHUX PEaKIHil U  BO3MOXKHBIE
MOCIIC/ICTBUS;

- KIacCU(UUUPOBATh XUMHUYECKHE BEIECTBA, OIMPEAEISATh MPUHAUICKHOCTh K
pa3JIMYHBIM KJIaccaMm, TpyInam;

- IOHUMATh CBSI3b )KMBOW U HE)KMBOW MaTEPUU;

- IOHUMATh POJIb XMMHYECKOW HAYKH M XUMUYECKUX MPOIIECCOB B MPAKTUUECKOM
NESITENIbHOCTU  JIFOIEH, MECTO M pOJIM XUMUU B TPHUPOJE, OCO3HABATH BIIUSHUE
XUMHUYECKHUX MPOIECCOB HA IBOIOLIUIO )KUBBIX OPTaHU3MOB U OUOChepsI;

- YMeThb W3BJEKaTh LIEHHYIO MH()OPMAIUIO M3 PAa3HBIX WCTOYHUKOB, HAYYHOU H
y4eOHOW JIUTepaTyphl, MaTepHajIoOB, MPEAOCTABISIEMbIX T100abHOW HH(POPMAITMOHHON
CEThIO;

- CpaBHHMBATh XHMHYECKHE OOBEKTHI W TIPOLIECCHI, JeJaTh BBIBOJAL U
YMO3aKJIIOYEHHUSI HA OCHOBE CPABHECHUS;

- OBJIaJICHHE OE30MAaCHBIMU METOJIaMH OOpaIeHUsI ¢ XUMUYECKUMH BEIIECTBAMH U
000pyI0BaHHEM;

- OBJIQ/ICTh HAYYHBIMU METOJIaMU MO3HAHUS TAKUMHU KaK: HAOJIIOJICHHE U OTMCAHNE
XUMHUYECKHX OOBEKTOB W TPOIECCOB; MOCTAHOBKA JKCIIEPUMEHTOB M OOBSICHEHHE HX
pe3yabTaTOB, MOJICIIUPOBAHHUE.

MeTanpeaMeTHbIe pe3yJbTaThl

- OBJIJICHHE OCHOBAMU UCCJIEIOBATEIBCKOM U MPOCKTHOM JIEATEIHHOCTH, BKIIIOUAs
YyMEHUS BHACTh MpPOOJIEMy, CTaBUTh BOMNPOCHI, BBIJIBUTAaTh THUIIOTE3bl, JaBaTh
OmpeNeNieHuss W TOHATUS OOBEeKTaM, KiIacCU(UIIMPOBATh BEIIECTBA, HAOIIOIATh,
MPOBOJUTH  SKCHEPUMEHTHI, JejaTh  BBIBOJABI HAa  OCHOBE  YMO3aKJIIOUYEHUH,
CTPYKTYpHUPOBATh MaTepual, OObSICHATH, I0KAa3bIBaTh, YMETh 3AIIHUIIATH CBOIO MO3UIIUIO;

- CIOCOOHOCTH BBHIOMPATh 11E€JIEBBIC U CMBICJIOBBIE YCTAHOBKU B CBOMX JICUCTBUSAX U
MOCTYNKAaX IO OTHOIICHUIO K JKWBOW WPHUPOJE, 3I0POBBIO JIIOACH, MNOHMMaHUE
MOTEHIIMATLHOW OMACHOCTH XUMHUYECKOTO TIPOU3BOJICTBA;



- YMEHHUA aJIeKBaTHO MHCIOJb30BaTh PEUEBbIE CPEACTBA B XOJ€ IUCKYCCHM s
OTCTauBaHUs CBOEU MO3ULIUU, TOJEPAHTHO OTHOCUTHCS K PAa3HBbIM MOJAX0JaM K PEIICHHUIO
3a71a4, apryMEHTUPOBATh CBOIO TOUKY 3PEHHUS], OTCTAauBATh €€;

- OCYIIECTBIIATh IUUIJAHUPOBAHWE II03HABATEIbHOM, YYEOHOW, MPaKTUICCKON
JeATEIbHOCTH;

- OpPraHu30BbIBATh COBMECTHYIO C JPYTHMH YYalIUMHUCS JEATEIbHOCTH NP
paspenieHuy npooJieM, ONpenessTh 00Lue LEeu, PaclpeessaTh POIH, J0rOBAPUBATHCA
ApYT C IPYTroM;

- YMEHHUE KOHTPOJIMPOBATh W OLIEHUBATh Y4YCOHBIC JCHCTBUS B COOTBETCTBHH C
MTOCTaBJICHHBIMH 3a/la4aMH.

JInuHOCTHBIE pe3yabTaThl

- OTBETCTBEHHOE OTHOIIEHHWE K OOYYeHHI0O M K CaMOCTOSITEIbHOW y4ueOHOM
JIESITEILHOCTH B 00JIACTH XUMUH;

- YMEHHME JaBaTh OLIEHKY CBOEMY TPYIy, NOHMMaHWE MPUYUH yCIexa/Heycrexa
yueOHOM JIeATeTbHOCTH, HACTOWYUBOCTH B JIOCTH)KCHHUH 11ETIH;

- ¢OpMUPOBAHHOCTH MO3HABATEIHLHOTO MHTEPECAa U MOTHBOB, HAIIPABJICHHBIX Ha
U3YYEHUE XMMHYECKUX BEIIECTB, MHTEIUICKTYaJIbHBIX YMEHHH (I0OKa3bIBaTh, CTPOUTH
paccyXaeHus, aHaIU3UpOBaTh, CPABHUBATh, J€JIaTh BHIBOJIbI).

Pe3yabTaThl 0CBOCHHUSI MIPOrPaAMMBI.

I[To 3aBepiieHnH BTOPOro roja 00ydeHus

IIpeameTHBIE pe3yabTaThl

- TOHUMAaHUE HEPA3PIBHOW CBSI3M OPraHUYECKOW U HEOPraHMYECKOW XUMUU;

- BBIJICJICHUE CYIIECTBEHHBIX IMPU3HAKOB XUMHUYECKUX OOBEKTOB OpPraHUYECKOH
XUMUU;

- 3HAHME TEHETUYECKOr0 pOJACTBA  KJIACCOB  OPraHUYECKUX  BEIIECTB,
BO3MOKHOCTEW IOJYyYE€HHE OJIHMX BEIIeCTB U3 JAPYIMX, YMEHHE OLICHUTh
11eJI€CO00Pa3HOCTh MPOBEJACHUS XUMUUECKUX MPOIECCOB U BO3MOXKHBIC UX MOCJIEICTBUS;

- KJaccu(UKalusg OPraHMYECKHX BEIIECTB, OMpPEIEICHHE NPUHAJIC)KHOCTH K
pa3JIMYHBIM KJlaccam, rpyImam;

- OOBSCHEHHE pOJIM OPraHWYECKOM XHUMHUU B MPAKTHUYECKON [eATeNbHOCTH,
MMOHUMaHUE MECTa U POJIA B NPUPOJE, 3HAYEHUS OPraHMYECKUX BEHIECTB B JKHBBIX
CHUCTEMAX;

- YMEHHE CaMOCTOSITEIIbHO IMOJIy4YaTh MOJIE3HYI0 HHPOPMAIUIO U3 CXeM, Hay4YHOU
U yueOHOMI JIUTepaTyphl, MATEPUAIIOB, PEAOCTABISEMbIX I100aNbHON HHPOPMALIMOHHON
CEThIO;

- OBJIa/IcHHE 0€30TMaCHBIMHM METOJAaMH OOpaIlleHUs] C OPTaHMYECKIUMH BEIIECTBAMH,
YMEHHE MPEABUIETh PE3YIIbTAThI SKCIIEPUMEHTOB;

- COBEpPUICHCTBOBAHME  BJIAJICHUEM  HAYYHBIMM  METOJAaMH  ITO3HAHUS:
HAOJIIOJICHUEM U OINHUCAaHUEM XHUMHYECKHMX OOBEKTOB U TMPOLECCOB; MOCTaHOBKON
HKCIIEPUMEHTOB M OOBSICHEHHEM UX PE3yJIbTaTOB, MOJECIUPOBAHUEM.

MeTanpeaMeTHble pe3yJibTaThl

- COBEpUICHCTBOBAHME YMEHHUW M HABBIKOB HCCIIEIOBATEIBCKON W MPOEKTHOMN
NESITENIbHOCTH, BKIIOYas YMEHHUS BHJETh MPOOJEMBbI, CTaBUTh BOIPOCHI, BBIABUTATH
TUTIOTE3bI, JaBaTh OMPENCNCHUS W TOHITHS O0BEKTaM, KIacCU(PUIIMPOBATH BEIIECTBA,
Ha0JII0aTh, MPOBOJIUTH IKCIIEPUMEHTHI, JI€JIaTh BBIBOJBI HA OCHOBE YMO3aKIIOUYEHUH,
CTPYKTYpHUpOBATh MaTepuai, OObSICHITh, I0Ka3bIBATh, 3AIUIIATH CBOIO MMO3HIIHIO;

- JajpHeiliee pa3BUTHE YMEHHUS pPadoTaTh C HMCTOYHMKAMU WH(GOPMAIIUU:
HAaXOJUTh €€ B TEKCTe Yy4eOHMKA, HAYYHO-TIOMYJISPHON JUTEpaType, XHUMHYECKUX
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CIIpaBOYHHMKAX, aHAJU3MPOBATh W OIICHWBATh, MPEOOPa30BBIBATh M3 OJHON (OPMBI B
JIPYTYI0, KpUTUYECKH OTHOCUTBCS K HEJIOCTOBEPHOM HH(POPMAITUH;

- CIOCOOHOCTH BHIOMPATh 11E€JIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JICUCTBUSAX U
MOCTYIKaX IO OTHOIICHUIO K J>KUBOM NPUPOJE, 370POBBIO JIIOJEH, IMOHHUMAaHUE
MOTEHIIMAILHON OMAaCHOCTH OPTaHMYE€CKOr0 CHHTE3a;

- COBEPILICHCTBOBAHME YMEHHUS aJICKBATHO MPUMEHATH PEUYEBBIE CPEIACTBA B XOJE
JMUCKYCCUM [IJI1 OTCTaWMBaHHUSl CBOEW MO3WIIMHM, TOJIEPAHTHO OTHOCHUTHCA K Pa3HbIM
MOJIX0J1aM, apTyMEHTHUPOBATh CBOIO TOUKY 3PEHHUS;

- OCYILECTBIIATh IJJAHUPOBAHHUE I103HABATENbHOM, Y4YEOHOM, MPAKTUUYECKOU
JIEATEIILHOCTH,

- OPTaHU30BBIBATh COBMECTHYIO C IPYTUMH YYAIIUMUCS YICOHYIO ICSITEIHHOCTD;

- YyMECHHUE KOHTPOJIMPOBATh W OILICHHBATh Y4YCOHBIC JCHCTBUS B COOTBETCTBHH C
IMOCTaBJICHHBIMHM 3a/1aUaMHM.

JIMYHOCTHBIE Pe3yJIbTaThI

- OTBETCTBEHHOE OTHOIICHHE K OOYYEeHHIO M K CaMOCTOSTEIbHOH ydeOHOM
JIEATEIILHOCTH,

-JaJIbHEWIIIEE PA3BUTHE YMEHUS CAMOOLICHKE CBOErO Tpy/Aa, MOHUMAHHE MPUYUH
ycrnexa/Heycnexa yueOHO# AesITeNbHOCTH, HACTOMUYNBOCTD B JIOCTH)KCHHUH IICITH.

- 3HaHWE OCHOBHBIX NPHHIIMIIOB W TMPAaBWJI OOpAaIEHHUs C OpPraHUYeCKUMHU
BEILIECTBAMU, TIOHUMAaHUE BO3MOXHBIX MTOCIEACTBUN aBApUIHBIX CUTYaLIH;

- OKOHYaTeNbHasi CHOPMHUPOBAHHOCTH ITO3HABATEIBLHOTO HHTEpPECAa W MOTHBOB,
HaIpPaBJICHHBIX HA U3yUYCHUE OPTAHUYECKUX BEIIECTB.



YueOHbI MJIaH

IlepBblii roa o0y4enust

Ne Kou-Bo yacoB
n\in Dopmbl
HasBanmue pa3nena BCer | TeOpH | MPAKT|ATTeCTAIH
0 | HKAa U

1. |OT UCTOKOB K COBPEMEHHOCTH - HCTOpHUSI pa3BuTusi 2 2
XUMHUYE€CKOH HAYKH.

1.1 [[IpemmMer W MeTOABI XHWMHUM Kak HayKu. OTtanbl| 2 2
hopMUpOBaHUSI XUMUYECKON HAYKH.

2. |OcHOBHBIE XUMH4YE€CKHE TEOPUHU, IOHATHUS M 3aKOHBI. 6 2 4

2.1 [3aKOH COXpaHEHHsI MacChl U SHEPTUHU 2 | 1

2.2 |[3akoH ABOraJpo, 3aKOH KpAaTHBIX OTHOIICHUH, 3aKOH| 2 2
SKBUBAJICHTOB.

2.3 |ATOMHO-MOJIEKyJiipHOEe  ydeHuwe.  [lomarus:  arom,| 2 1 1
XUMHYECKHUM 3JIEMEHT, MOJIEKYJIA.

3. [A.A. MengeneeB wu Ilepmoamueckas cucremal 4 2 2
jieMeHTOB, Ilepuognueckuid 3aKOH MW CTpPOECHHE
aToma.

3.1 |Otkpsitue [lepuogundeckoro 3akona JI. 1. MenneneeBbim.| 2 2

3Hau€HWE  OTKPBITUS, 3HAUEHHWE 3TOTO  OTKPBITHSL.
Crpoenue aroMa. 1aHeTapHas Mozenb. KopmyckysspHo-
BOJTHOBAsI npupoaa MHUKPOYACTHII. [Ipunnun
HEONPEAEICHHOCTH ['eitzenbepra. CoBpeMEHHbIE
[TPEICTABIICHUS O CTPOCHUH aToMa.

3.2 |Ctpykrypa kopoTkonepuonHoit dopmel Ilepuonnyeckoii| 2 2
CUCTEMBI. [IepuoanyHOCTH U3MEHEHUS  CBOMCTB
3JIEMEHTOB M MX TUIIUYHBIX COECIMHEHHI.

4. [JJIeKTPOMArHUTHOEe B3auMMoJeilicTBMe B aromMax wu| 2 2
MOJIEKYJIAX, CTPOCHHE BelleCTBa, XUMHYECKasi CBA3b.
MexxMOJIeKYIsIPHbIE B3aMMOJACCTBUS.

4.1 [DneKTpOMAarHUTHOE B3aUMOAECHCTBME B aromax ul 2 2
Mosiekynax. CTpoeHHe BeIIecTBa, XUMHUYECKasl CBS3b.
MeKMOJIEKYIISIpHBIE B3aUMOJCUCTBUS.

5. |Kak wu3Mepurh CckKopocTb peakuuu? OcHOBHbIe| 6 4 2
3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIIHii.

5.1 [llonarue o CKOpOCTH XUMHYECKHX peakuuii. dDaktopsl,| 2 2
BIIMAIONINE HAa CKOPOCTh PEaKUWU. 3aKOH JEHCTBYIOLIUX
Macc. [lopsi1ok 1 MOJIEKYJISIPHOCTh XUMUUYECKHUX PEAKITUH.

5.2 |Karammuz, ero Buabl. OcoOeHHocTH (EepMEHTOB Kakl 2 1 1
KAaTalM3aTopoB, HUX pOJIb B  JKU3HENEATEIbHOCTU
OpraHU3MOB.

5.3 [Xumuueckoe paBHOBecue. KoHcTaHTa  paBHOBecHs.| 2 1 1
OOpaTuMmble XHMUYECKHE pEaklud U HeoOpaTUMbIe
xuMuyeckre — peakuur.  CMeleHue  XMMHYECKOIro

aBHOBECHSI.
6. |PacTBOopbl M pacTBOpMMbIe BellecTBA B KH3HHM| § 4 4
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npupoabl U o0mecTtBa. CMecH 1 HCTUHHBIE PACTBOPHI.

6.1

HcTtunanble pacTBOPBHI. Mexanuszm nporecca
pacTBopeHus. TemnoBele U 00beMHbIE 3PPEKTH MPHU
pacTBOpeHHU. PacTBOPUMOCTH TBEPIBIX, JKUAKUX H
ra3o00pa3HbIX BEHIECTB B JKHAKOCTIX. KoadduimeHnt
PacTBOPUMOCTH, €r0 3aBUCUMOCTh OT pa3HbIX (PaKTOPOB.
Kpussle pacTBOPUMOCTH.

6.2

CriocoObl  BBIP@KEHHUSI  KOJUYECTBEHHOTO  COCTaBal
PacTBOpPOB:  MOJISIpHasi  KOHLEHTpAalMs,  MOJIIpHAs
KOHLICHTPALIMSI SKBUBAJIEHTA, MaccoBas JOJs, MOJISIpHAas
110J151, MOJISUIBHOCTD, OTHOLLIEHUE YK CEN.

6.3

CaoiicTBa  pasz0aBieHHbIX  pacTBopoB. Ocmoc u
ocMoTHueckoe  jaaBieHue. OCMOTHMYECKHE  SIBJICHUS]
maasMoinu3 W Typrop. IloHmwkeHwe TemmepaTypsl
3aMep3aHsl W TOBBIIICHUE TEMIEpPaTypbl KHUIICHUS
[PACTBOPOB IO CPABHEHHUIO C YUCTHIM PACTBOPUTEIIEM.

6.4

Pemenune 3amauy: Ha mepepacyeT pa3iIMYHbIX CIOCOOOB
BBIPAYKEHHUS COCTaBa PACTBOPOB.

TectupoBa
HUE

DJIEKTPOJINTDI, TUCCONMALNS, XHMUYECKHE PeaAKIHH B
PacTBOPaX YJIEKTPOJIUTOB.

12

7.1

OIEKTPOIUTBl M HEIJIEKTPOJIUTHI. IIEKTPOIUTUYECKAs
MCCOLIMAIIHS.

7.2

Teopust snekrponutuyeckort  auccouuanuu  (TO).
CTereHpb TUCCOIUAINH, CHIIBHBIC U C1a0bIe 3JIEKTPOTUTHI.
Kucnotel, ocHOBaHus, cotu B cBete TO/I.

7.3

OOpaTtuMOCTh  JHUCCOLMALIMU  CJIA0BIX  AJIEKTPOJIUTOB.
KoHcTaHTa qucconuanuu.

7.4

XUMMUYECKHE PEAKIIUU B PACTBOPAX IEKTPOIUTOB.

7.5

DJIEKTPOJIMTUYECKAass — auccoluanus  Boabl. MoHHOE
rpou3BeneHre BoJbl. Bomopoaueiii mokazatens (pH).
[ 'waponn3 cosieil B BOAHBIX pacTBopax. Paznuunelie cityyan
rUApOJIN3A.

bydepnpie  pactBopel W OydepHoe  AcHCTBHE.
buosornueckoe 3HaueHUE OyhEepHBIX CUCTEM.

HCIICPCHBIC CUCTCMbBI B Haliel JKU3HU.

[ ]

[\®]

JlucniepcHble cucTeMbl B Hamiel u3Hu. Knaccudukanus
NIUCIIEPCHBIX CUCTEM. MeTonbl MOIY4YEHUs! JHUCIIEPCHBIX
CHUCTEM. Komnongneie pacTBOPBI. Koarynsuus,
ONTUYECKUE M DJIEKTPUYECKHE CBOMCTBA JUCIEPCHBIX
CUCTEM.

IIpumeHnenue OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHBIX
peakuuu JJs MOJyYeHHS] JHEPrud W BaKHeHIIMX
XHMHYECKHX COeTMHEHMUIA.

0.1

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, uX
kiaccuukanms.  OKUCIUTETM W BOCCTAHOBUTENH.
CranpaprtHele ANIEKTPO/HBIE IIOTECHIIMAJIBL.
DIEKTPOXUMHUYECKUM PsiJl HAIIPSHKEHUM METAJLIOB.

9.2

DNeKTpoan3. 3aKOHBI 3JEKTPOJIN3a. DIEKTPOJIU3 BOAHBIX
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[PaCTBOPOB.

10. |Hemerasapl M HX BakHeHlHe coeauHeHuss B| 16 8 8
NPOMBbIILJIEHHOCTH H OBITY.

10.1 [Hemeramuiel ® WX  BaXXKHEWUIIME  CcOoeauHEeHUs B| 2 1 1
[TPOMBIIIJIEHHOCTH U OBITY.

10.2 ["anoreHsl ux Ba)KHEUIIINE COCINHCHUS B 2 1 1
[IPOMBIIIJICHHOCTH U OBITY.

10.3 [Kucinopon ero BaxkHeHmue coenuHeHus. Ilomydenume| 2 1 1
KICJIOPO/Ia B JJAOOPATOPUU U B MIPOMBIIIJICHHOCTH.

10.4 |Cepa u ee BaKHEWIlIME COCUHEHUS B IPOMBILIIEHHOCTH| 2 1 1
1 ObITy. IloJTydeHre v MpUMEHEeHHE CEPHOM KHMCIIOTHI.

10.5 |A30T 1 ero BaXHeHIINE COCAUHEHNS B IPOMBIIIJIEHHOCTH| 2 1 1
1 ObITy. [losyueHne u npuMeHeHNE a30THOM KUCIIOTHI.

10.6 [Pochop w ero  BakHeWmHE  COCOUHEHHUS B 2 1 1
[MPOMBINIJICHHOCTH M ObITYy. @ocdopHas KUCIOoTA.

10.7 MunHepaJibHbIe YAOOPEHHUSI. 2 | |

10.8 |Yriepon u ero BaxxHeHIIMe COCTMHEHUS. 2 1 1

11. |[Or kameHHoOro Bexka K aromMHomy. Meramwibsl U ux| 14 8 6
COeIMHEHHSs1, POJIb METAJUIOB B Hallleil JKM3HU.

11.1 |OT kameHHOro Beka K aToMHOMYy. Mertamisl B Hamed| 2 2
PKU3HU.

11.2 |CBoicTBa MIEIOYHBIX METAJUIOB U NX COCTMHCHHIA. 2 1 1

11.3 |CBoiicTBa  IIEJIOYHO3EMEIBHBIX  METALUIOB W uX 2 1 1
COEIMHEHNH.

11.4 |CoiicTBa aM(OTEpPHBIX METAIUIOB U UX COSTMHEHUH. 2 | |

11.5 |CroiicTBa Menu u ee coeaunernid. [lomydenue u 2 1 1
MPUMEHEHUE MEJIU.

11.6 |CoiicTBa xene3a u ero coeauneHuid. [lomyduenue u 2 2
MPUMEHEHHE JKelie3a U €ro CIUIaBOB.

11.7 [[lonBenenue UTOTOB. 2 2 Tectuposa

HUE

HUToro 76 42 34
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Conepxanne kypca «XuMHsl B IPOMBIIIJICHHOCTH U B OBITY)
IlepBblii roa o0yueHust

1. OT HCTOKOB K COBPEMEHHOCTH - HICTOPHUS PA3BUTHS XMMHUYECKON HAYKH. 2 4.

[Ipeamer u MeTOABI XMMHUH KaK HAyKH. DTarnbl (OPMUPOBAHUS XUMUYECKON HAYKH.
Paznuunbie pa3nensl XUMUYECKOW HAyKU. MeCcTO XMMUU B CUCTEME €CTECTBEHHBIX HayK.
Poub xMHuecKkol HayKH B PEIIEHUN IKOJIOTUYECKUX MTPOOIIEM.

2. OcHOBHbIC XUMHYECKHE TEOPUH, IOHATHS H 3AKOHBI. 6 4.

ATOMHO-MOJIEKYJIsipHOE  yyeHue. (OCHOBHbIE XUMHUYECKHE TIOHATHS: aToM,
XUMHUYECKUI B3JEMEHT, MOJIeKyJa, Kpuctajumueckas (asza, skBuBajieHT. I[Ipocteie u
CJI0OXHBIE BelecTBa. Ayuiorponus. Pazmepsl 1 Macchl aTOMOB U MOJIEKYJ 1. OTHOCHTEIbHAS
aToMHas U MoJsiekyJisipHass macca. KomumyectBo BemiectBa. MorsipHass Macca BeILECTBA,
MOJISIpHAsi Macca YKBUBAJICHTA.

3aKOH COXpaHEHUs MacChl W DSHEPrud. YpaBHeHHWE OWHIITEWHA. (OCHOBHBIC
CTEXMOMETPUYECKHUE 3aKOHBI XUMHU: 3aKOH IMOCTOSIHCTBA COCTaBa, MOHATHUS O BEIIECTBAX
MOCTOSIHHOTO M IEPEMEHHOT'0 COCTaBa 3aKOH KPAaTHBIX OTHOIIEHUH; 3aKOH SKBUBAJICHTOB.
['paHnupl NMPUMEHMMOCTH ASTHUX 3aKOHOB. 3akOH ABOraapo, ero cieactBus. Yucio
ABorapo.

Xumunyeckasi popmyna. opmynbHas eqUHUIA. Y PAaBHEHUS XUMUYECKUX PEAKITHIA.
Kiraccudukanust 1 HOMEHKIIaTypa HEOPraHUIECKUX COCTUHEHUNH. XMMHUYECKUE CBOMCTBA
BEILECTB Pa3JIN4HbIX KJIACCOB.

Pewienne 3anmau: ompeneneHHe OTHOCUTEIBHBIX MacC MOJIEKYJ, OIpeesIeHHue
cocTaBa BEIIeCTBa, orpeieneHrne (opMyJibl 0 COCTaBy, 3aKOH ABOTa/IpO U €T0 CIEACTBHS,
OIpEIEICHNE KOJNYECTBA BEIIECTBA, BBIYMCIICHHUS 110 YPAaBHEHUSIM.

3. .. Menpesees u Ilepuoaunyeckass cucrema sjieMeHToB, Ilepuoanueckuii
3aKOH U CTPOeHHe aToMa. 4 4.

Otkpertue Ilepuonunueckoro 3akona .M. MenaeneeBbim. Ctpoenue atoma. OmnbIT
Pesepdopna, simepHas monenb atoma. Pasmepbl aTroMoB M uX sjaep. ATOMHOE sJpo.
CocraB 1 XxapakTepuCcTUKa aTOMHOTO siipa. M3oTombl, n306apel, n30ToHBL. [{edekT Macchl
W SHEPIusl CBSI3U 4acTUL B sape. SnepHble cuiibl. PalnoakTUBHOCTh: paJMOaKTUBHBIE
npoueccel (o, B W y- pacnaj, CHOHTAHHOE [€J€HHE, MPOTOHHAs PaJAUOAKTUBHOCTD),
€CTECTBEHHAs! U MICKYCCTBEHHAs! PAJIMOAKTUBHOCTbD, 3aKOH PaJMOAaKTUBHBIX IIPEBPAICHUN.
Snepubie peakunu. [enenue u cunte3 aaep. [IpoucxoxaeHne XMMUYECKUX 3JIEMEHTOB,
UX PAaCHpOCTPAaHEHHOCTb B 3€MHOM KOpe M KocMmoce. PannoakThBHBIE HYKIUIBI -
3arpsA3HUTEN OKPYKAIOIIEH CpeIbl.

KopmyckynsipHo-BOJIHOBass IpupoAa MHUKPOYACTULL. YpaBHEHuUE 1€ bpois.
[Ipunnun HeomnpeneneHHocTH [elizeHOepra. XapaKTEepUCTHUKA COCTOSHHS J3JICKTPOHA B
atome. KBanToBbie uncia. Bunbl aToMHBIX opOuTaneil. DnekTpoHHas 000JI0YKa aTOMOB.
[TpyHUMOBI 3amOIHEHUs] ATOMHBIX OpOWTaNed: MNPUHIMI HaUMEHbIIEH DSHEPIuu,
npunuun [laynu, npaBuno XyHna, mpaBuia KieukoBckoro. DJeKTpoHHBIE (HOPMYIIbI
XUMHUYECKUX JIEMEHTOB.

[lepoguYHOCTD CTPOEHUSI DJIEKTPOHHBIX 000J0uek aromMoB. CoBpeMeHHas
¢dopmynupoBka Ilepuonuueckoro 3akoHa. CTpyKTypa KOpPOTKONEPHOAHOM (HOpMBI
MIEPUOTNICCKOMN TaOTHIIBL.

[lepogUYHOCT,  M3MEHEHUS  CBOWCTB  3JIEMEHTOB  (paAMyChl  aTOMOB,
AIIEKTPOOTPULATEIbHOCTh, MOTCHIMAIBI MOHU3ALMH, CPOJACTBO K DJIEKTPOHY, CTEIECHb
OKWCJIEHHS) M HUX THUIUYHBIX COEJUHEHUM. XapaKTepUCTHKA DJIEMEHTOB II0 HX
MOPSIAKOBOMY HOMEpPY. 3HaueHue OTKpbITHs Ilepumonnyeckoro 3akoHa B pa3BUTUHU
€CTECTBEHHBIX HaYK.
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Pemenue 3amau: onpeneneHue cocrapa siipa, CTPOCHHE JIEKTPOHHBIX 000JIOUEK,
ompeJieJIEHNEe U30TOITHOIO COCTaBa, XapaKTePUCTHKA 3JIEMEHTA 110 MOPSAKOBOMY HOMEPY.

4. DJIeKTPOMAarHMTHOE B3aMMOAECHCTBHE B aTOMaX M MOJIEKYJIaX, CTPOeHHE
BelIeCTBAa, XUMHYECKasi CBA3b. MeKMOIeKyIsIpHbIe B3AUMOACHCTBHS. 2 4.

OCHOBHBIE THUIIBI XUMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, MeETaJUIMYecKasl.
Mexanu3mbl 00pa3oBaHUsl KOBAJEHTHOM CBsi3u. MeTon BajeHTHBIX cBsizedl. CBoiiCTBa
KOBaJICHTHOW CBs3u. [loHsiTHE O TUOpHUIM3AIMM BaJIGHTHBIX AaTOMHBIX OpOUTaJeH.
[TonspHocts cBsizu. IlonsipHble W HENOJSPHBIE MOJEKYJIbl. MeToJ MOJEeKyIspHBIX
opOuTasneii, CBS3BIBAIOIIME U Pa3PHIXJISIONIME OpOUTAIUM HA TPUMEPE COCIUHECHHI
AJIEMEHTOB MIEPBOIO U BTOPOr0 NEPUOIOB.

Nonnas cBa3p. CTpykTypa HMOHHBIX coeauHeHH. KoopauHanmoHHOE YHCIIO.
CBolicTBa MOHHBIX coenuHeHul. [loHsTHE 0 METAIUINYECKOM CBS3H.

MeXMONEKYIApHbIE  B3aUMOJCUCTBUSA: OPUEHTAMOHHOE, WHAYKIHUOHHOE U
qucIiepcuoHHoe. BonoponHas cBs3b.

ArperaTHble cocTosiHHS BemecTBa. Kpucrammmyeckoe u aMopHOE COCTOSIHHUE
BEILIECTBA. UMbl M CBOMCTBA KPUCTAJUIMYECKUX PELIETOK TBEPJIBIX BEIIECTB.

Pemienue 3agau: onpeaeneHre BaJCHTHOCTH U CTEIIEHU OKUCIICHUS.

5. OcHOBHBbIE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peaKiuii. 6 4.

[TonsiTie O CKOPOCTH XMMHUYECKUX peakunil. @aKkTophl, BIUAIOIIME HA CKOPOCTH
peakuuu: TPUPOJa M COCTOSHUE PEArupyrollnxX BEIIECTB, MPUPOJIa PACTBOPUTEIS,
KOHLIEHTpAaLMsl, TeMIeparypa, KaTalu3aropbl. 3aKkoH AeicTByrommx Mmacc. [lopsiok u
MOJIEKYJIIPHOCTh XMMHUYECKUX peakiui. KoHncranta ckopoctu peakuuu. [loHsaTtre 00
SHEPruM aKTUBAlMK peakiuu. YpaBHeHue C. AppeHuyca. MeXaHU3M peakIvu.
JlumutHpyroas cTaaus XUMUYECKOT0 MpoIecca.

Karanus, ero Bumgpl. OcoOEHHOCTH (PEPMEHTOB KaK KaTallM3aTOPOB, UX pOJIb B
YKU3HENIEATEIbHOCTU OPraHU3MOB.

BHyTpeHHss sHeprus, SHTaNbNMs U TeroBoi 3¢ dexT peakuuu. 3akoH ['ecca u
cienctBusi u3 Hero. CTaHAapTHBIE YCJIOBUSL M CTaHJAPTHOE COCTOsAHME. TermnoBoit
abpdext xumuyeckoil peakuuu. [loHsTre 00 SHTpoONUU. DHTPONUS XUMHUYECKOTO
npouecca. M306apHo-u3orepmuueckuil noteHmnuan (ceodoanas sneprus 1'm66ca). Bxian
SHTAJIBIUNUHOTO U SHTPONMUUHOTrO (PAKTOPOB B BEIMUYMHY H300apHO-U30TEPMHUUECKOTO
noTteHimana. HanpapiieHue npoTEKaHUs XUMUYECKUX PEAKIUM.

Xumnueckoe paBHoBecue. KoHcranta paBHOBecusi. OOpaTUMbIe XUMHUYECKHE
peakiuu U HeoOpaTUMbIE XUMHYECKUE peakiuuu. CMENeHHe XUMUYECKOr0 paBHOBECHUS
P U3MEHEHHM KOHLIEHTpAallMM pEearupyrollnxX BELIECTB, AaBJICHUS U TeMIepaTyphbl.
[Ipunuun Jle [larense.

['omorennbie u rereporeHHbie cuctembl. Pa3zoBoe paBHOBecue. Jluarpamma
cocTosiHus BOJbl. [IoBepXHOCTHAS SHEPIUsl, IOBEPXHOCTHOE HATKEHUE.

Pewienne 3ajmay: 1Mo XHMMHMYECKON TEpPMOJMHAMHUKE, BBIYMCIEHHE CKOPOCTH
XUMHYECKHUX peakuuii, npuMeHenue npuniuna Jle [latense.

6. PacTBOpbl M pacTBOpMMbIE BelleCTBA B KM3HM NPUPOALI U 001IEeCTBA.
CMecH U HICTHHHBIE PACTBOPBLI. 8 4.

HctunanbIe pacTBOpBI. MeXaHU3M IMpoIecca pacTBOPEeHHs. TerIoBbie H 00bEMHBIE
3¢ (PeKThI TpHu pacTBOPEHUU.

PacTBopuMOCTh TBEpABIX, KUIKHUX W Ta3000pa3HbIX BEIIECTB B JKHUJKOCTSX.
KoadduimeHT pacTBOPUMOCTH, €ro 3aBUCUMOCTh OT pa3HbIX ¢akTopoB. Kpusbie
pPacTBOPUMOCTH.

CrocoObl  BBIpQKEHHUS  KOJMYECTBEHHOTO COCTaBa PacTBOPOB:  MOJISIpHAS
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KOHLIEHTPALIKs, MOJISIpHAsE KOHLIEHTPALMs 3KBUBAJICHTAa, MAcCOBasl J10JIs, MOJISIpHAs J10JIs,
MOJISUIBHOCTb, OTHOIIEHUE YHCEIL.

CpoiictBa pa30aBieHHBIX pacTBOpoB. OcMOC M OCMOTHYECKOE JABIICHUE.
OcMoTuYecKre SIBJIEHUS IJIa3MOJIU3 U Typrop, OCMOTUYECKOE JAaBJICHHUE B KUBOTHBIX U
PacCTUTENIbHBIX OpraHu3Max.

[Tonmwkenune TemmepaTypbl 3aMep3aHUs W TMOBBIIMICHUE TEMIIEPaTyphl KUIICHUS
pacTBOpOB IO CpPaBHEHUIO C YHUCTBIM pacTBoputeneM. Kpuockonuueckue U
70YyIMOCKONIMYECKUE KOHCTaHThI. 3akoHbl Payns. 3HaueHue CBOWMCTB pa30aBIEHHBIX
PacTBOPOB MJIs KU3HEACATEILHOCTH OPraHU3MOB B IPUPOIHBIX BOJIAX.

Pemenne 3amad: Ha mepepacdeTr pas3UYHBIX CIOCOOOB BBIPAXKEHHUS COCTaBa
pacTBOpPOB.

7. DJeKTPOJUTHI, AUCCOLHANHUSA, XHMHYECKHE PeaKUuu B PacTBoOpax
3JIEKTPOJIUTOB. 12 4.

DNEKTpONUTbl U HEINEKTPONUTHl.  OCHOBHBIE  TIOJIOKEHUS  TEOPUH
anekTpoiauTHaeckoi auccormaryu (TD/1). CrerneHp auccOIMaIiyi, CHIIBHBIC M CiiaObie
AJIEKTPOJUTHI. BiusiHue KOHIIEHTpaIlMu PacTBOPEHHOI'O BEIIECTBA, €r0 MPUPOILI U
MIPUPOBI PACTBOPUTEIISI HA CTENEHB AUCCOLUALINU.

Kucnotel, ocHoBanus, comu B cBere TIJ[. CryneHuatas AUCCOIMALIMS
MHOTOOCHOBHBIX KUCIOT. AMmdoTepHbIe 3IeKTpoiuThl. [IpoTonutuueckass Teopus
KHUCIIOT U OcHOBaHui. OOpaTUMOCThH Tpollecca AMCCOLMAINUA CIIA0BIX 3JIEKTPOJIUTOB.
Koncranra quccornmanun. 3akoH paz6asienus OcTBaiba.

Peakniun oOMeHa B pactBopax 3jekTpoiuToB. MoHHble ypaBHeHus. CMmerieHue
MOHHOTO paBHOBecHs B pacTBopax. [loHsiTHE O MPOU3BEACHUU PACTBOPUMOCTH. Y CIIOBUS
OCaXJICHUS W pacTBOpeHHUs BemiecTB. Peakium HelTpanuzanuu. KucI0THO-OCHOBHOE
TUTPOBAHUE.

DNEeKTpoIuTHYEeCKass Juccoluanus Boabl. VloHHOe mpousBeneHHUE BOJBIL.
Bonoponnsiii mokasarens (pH). Meroasl omnpeaeneHuss BOAOPOJHOIO TMOKa3aTens
pactBopa. MHaukaTopbl. 3Hau€HHWE KOHUEHTPAUUU HOHOB BOJOPOJa B XHMMHUUYECKUX,
OMOJIOTUYECKUX, TEOJOTHUYECKUX W TI0YBOOOpa30BaTEIbHBIX IIporeccax. bydepHbie
pactBopel U OydepHoe aeiictBue. buonormdeckoe 3HaueHue OyQpEepHBIX CHCTEM.
BydepHOCTh 10YB M TOYBEHHOT'O PACTBOPA.

I'maponu3 cosnedl B BOAHBIX pacTBopax. PaznuuHble ciydyan TUIPOJIM3A.
KonuuecTBeHHBIE XapaKTEPUCTUKH THAPOIIN3A; CTENIEHb THPOJIN3a, KOHCTAHTa TUAPOIIH3a.
BnausHue pasnuusHblx  (akTOpOB HaA cTeneHb ruAposnza. Ponb  ruaponusza B
OMOJIOTMUECKUX CHUCTEMaxX M MPOLecCax BHIBETPUBAHHUS MHUHEPAIOB M TOPHBIX MOPO/I.
Hcnonbs3oBaHue TUIpPOIU3a COJIEH Keue3a W allOMUHUA JUIsl OYUCTKUA CTOYHBIX BOJ OT
B3BCIIICHHBIX YaCTHII.

Pemenne 3amady: Ha BBIYMCIEHUE CTENEHM AuccolManuu, omnpexneneHue pH
pacTBOpPOB, KAYECTBEHHBIE 3ajja4ua Ha ONPEECICHUE COCTaBa PACTBOPOB.

8. /lucnepcHble cucTeMbl B HallIel KU3HU. 2 Y.

HNucnepcusie cuctembl. JlucnepcHass daza u aucnepcHas cpeaa. CreneHb
mucnepcHocTd. Knaccudukanus nucrnepcHbIX CUcTeM. MeTo bl MOTy4YeHUs JUCTIEPCHBIX
cucreM. Kommouanesie pactBopbl. Koarymsmus, ceaumeHTanus ¢ HENTU3ALUSA
KOJUIOUJIHBIX PacTBOPOB. ONTHYECKUE U DJIEKTPUUECKHUE CBOMCTBA JUCIIEPCHBIX CHUCTEM.
Onektpodopes. Komnouaaeie cUCTEMBI B )KUBON U HEXUBOU mipupoje. Kommonasl mous.
Nx posb B m0YBOOOPa30BaHUM U B ILIOJAOPOIUH TOYB.

KauecTBeHHbIe 3a71aun Ha cocTaBlieHrne (POPMYIT MHUIIEIL.

9. IlpumeHeHHMe OKHCJIHMTEIbHO-BOCCTAHOBUTEJIbHBIX peakuu  IJis
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MOJIyYeHHs JHePTrUuM U Ba)KHEHIIMX XMMUYECKHUX COeJUHEHUH. 4 4.

OKHCTUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, UX Kinaccudukanus. OKUCIUTENH U
BOCCTAHOBUTENIM. JHEPreTUKA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLECCOB U
CO3[JaHUE BJIEKTPOJBUKYILEH CUiIbl. BO3ZHMKHOBEHHE CKayka MOTEHIMAa Ha TpaHULE
METaJUl - 3JEKTPOIUT. DIEKTPOAHbIE TOTeHIMalbl. Y paBHeHue HepHera. CtannapTHbie
AJIEKTPOJHBIE IOTEHIUANBL. JJIEKTPOXUMUYECKUN psJl HAPsKEHUH MeTasuioB. [lonsTue o
raJbBaHUYECKUX DJIEMEHTAX. DJIEKTPOJU3. 3aKOHBI JJIEKTPOJIN3a. DJIEKTPOJINU3 BOIAHBIX
pactBopoB. MIHEpTHBIE U aKTUBHBIE 3JIEKTPObl. [IopsSA0K BOCCTAHOBIEHUS! KATUOHOB HA
KAaTOAE M OKHCICHUS AHUOHOB HA aHOJAE IIPU DJIEKTPOJIM3€ BOJHBIX PAacTBOPOB.
OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMM B MOHUTOPUHIE€ M 3ALIUTE OKPYKAIOIIECH
Cpepbl.

Pewenue 3amayu 1o ypaBHEHHMSIM XUMHUYECKUX pEaKIMil. 3alaHusl Ha pacCTaHOBKY
KO3(QPUIMEHTOB B YPABHEHUSX OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJaMU
AJIEKTPOHHOT'O U 3JIEKTPOHHO-MOHHOTO OajnaHca, MpeACcKa3aHue BO3MOMKHBIX MPOIYKTOB
peaKium.

10. HemeTa/uibl 1 UX BajKHelIIHe COeJMHEHNS] B MPOMBILVICHHOCTH U OBITY.
16 4.

[lonsstue o Hemeraiax. IlonokeHWe HEMETAIUIMYECKUX JJIEMEHTOB B
Ilepuoguueckoi cuCTEME IIEMEHTOB.

Bonopoa. Ctpoenne atoma BoJI0po/ia, €ro noyioxenue B [lepuoanueckoit cucteme
aneMeHTOB. PacnpoctpaneHHOCTh Bomopoaa. M3ortonHslii coctaB. IIpocToe BemiecTBo:
bu3MYecKie W XHMHYECKHE CBOWCTBa, NpPHMEHEHHE, IOJy4YeHHe. MONEeKYISIpHBIMA
BOZOPOJI - KOJIOTUYECKN YUCTOE TOILIIMBO.

CoenuHeHns: BOAOpPOAA C METAUIMYECKMMH M HEMETAUIMYECKHMM JJIEMEHTAaMH,
uXx (pU3MYECKre U XUMUYECKHUEe CBOMCTBA, IPUMEHEHHE.

Boaa. OcobeHHOCTH CTpOSHHS MOJIEKYJIbl. MEXMOIEKyIIpHOE B3aUMOJICHCTBUE U
aHOMaJbHbIe (pU3MYECKHE CBOMCTBa BOAbl. Boma kak pacTtBopuTenb. XHUMHUYECKHE
cBoiicTBa Boabl. [Ipuponnas Boga. [Ipumenenue Boabl, IpoOIeMbl OYUCTKUA CTOYHBIX BOJ.
Tspxemast Boja, 0COOCHHOCTH (PU3HKO-XUMUYCCKUX CBOMCTB.

JJieMeHTbl TIJaBHOW moarpynmbl 7 rpymnbl. OOmas xapakTepucTUKa
aneMeHTOB. [IpocTsie BemecTBa: cocTaB, CTPyKTypa, CBOMCTBA, OJIyYEHUE, IPUMEHEHHUE.
Baxneiimmne coequHEHUs: TaJOr€HOBOAOPOAbl U UX COJIM, KUCIOPOJHBIE COEIUHEHUS
raJIoreHOB, KayeCTBEHHBbIE pEaKkUUW Ha HOHBI: XJOpUI-, OpPOMHUI-, HOAMJI-.
buonornueckoe 3HaueHue GTOPUIOB, XJOPUIIOB, OpPOMHUIOB U HOAUAOB, UX
UCIOJIb30BAHNE B MPOMBIIIUICHHOCTH, CETECKOM XO3SIICTBE, OBITY.

DJieMeHThI IJ1IaBHOM MoArpynnbl 6 rpynmnel. O0Ias XxapakTeprucTUKa SJIEeMEHTOB,
U UX [IPOCTHIX COCAUHEHUM.

Kucaopon, pacnpocrpaneHue B TpUPOAE, H30TONHBIM cocTtaB. IIpocteie
BEIIECTBA, 00pa3yemMble KHCIOPOJIOM: AUKUCIOPO, O30H, UX (PU3HUECKHE U XUMUYECKUE
CBONMCTBa, IIPUMEHEHME, IolydeHrne. Bo3ayx: cocraB, CBONCTBAa, IPUMEHEHHE.
[TpoGiembl 4KMCTOTHI aTMOC(epbl U COXpaHEHHUsS O30HOBOIro cios. Poib Kuciopona B
IIPUPOJE.

Cepa u ee coemuHeHus. Asorpornusi cepsl. CepoBogopoa U CyIb(UIIBL.
Kucnopomusie coenuaenus cepol: okcuanl cepol (IV) u (VI), cepHas kuciora u ee Cou.
KauecTBeHHbIe peakuu Ha cylnbQua- U cyibdar-uonsl. Poib coenHeHuit cepbl B )KUBOM
Y HE)KMBOU MPUPOJIE, TEXHUKE, B CEJIILCKOM XO35IUCTRBE.

DJieMeHThI IJ1aBHOM moArpynnsl S rpynnbl. O011as XxapakTepucTHKa JIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX BEILIECTB.
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A30T, pacripoCTpaHEHHOCTh B IpUpojie, Ononornyeckas poiib. [Ipoctoe BemiecTBo:
CBOICTBa, MPUMEHEHHUE, TOJydYeHHe. BakHellne COeNMHEHUsI a30Ta: aMMHAK U COJIM
ammonus, okcuasl azora (1), (I1), (III), (IV) u (V), a30THas KUCIIOTa U €€ COJIU - CBOMCTBA,
PUMEHEHUE, MoJTyuyeHue. A30THbIC YI0OPEHUS.

®ochop, ecro Ouwomormueckas poib. Baxkaeimue coeauHeHus docdopa:
dochunpl u pochun, oxcuasl Gochopa (I11I) u (V), oprodocdopHas kuciora u ee coiu,
nonudocdarel. KauectBennas peakuus Ha pocdar-uoH. PochopHbie ya00peHHUs.

MblbsIK, QU3NOIOTHUECKHE JIEHCTBHE €T0 COCTMHECHU.

DJieMeHThI IJ1aBHOM moArpynnsl 4 rpynnbl. O0as XapakTepucTHKa 3JIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX BEILIECTB.

Yraepoa, u30TONHBIA cocTaB. buonornueckas poab yriaepoaa. lIpuymHbl
CIIOCOOHOCTH aTOMOB YTJepojia K 00pa30BaHMUIO YCTOMYMBBIX CBSA3EH JIPYr C APYTrOM.
Paznuunbie ruOpuaHbie cCOCTOSHUS atoMa yriepona. [IpocTeie BemecTBa, oOpazyeMblie
3JIEMEHTOM YTJIepoaoM: TpaduT, aimas, KapOuH, QyiepeHbl U UX (QU3UKO-XUMHUYECKUE
cBoiicTBa, nosiyuenne u npumeHenue. Oxcuawl yriepoaa (II) m (IV), crpykrypa ux
MOJIEKYJI, CBOMCTBA, OJIy4eHHUE, TPUMEHEHNE, (pru3nonornueckoe aeictaue. [ modanbHbIi
KpPYrOBOPOT YIJIEKHCIIOTO Ta3a B Ouocdepe u ero 3HaueHue.

Kpemnunii. Ero pons B xuBOM M HexuBoul mnpupone. OKCUAbI U THIAPOKCUIBI
kpemuus (IV), cpoiictBa, npumeHenue. CHIMKAThl U aJIFOMOCHUIMKATBI - OCHOBA FOPHBIX
HOPOJL.

bop, ero 0oCHOBHBIE COETMHEHUS.

Pemenune 3agay pa3HbIX THUIIOB, COCTaBJIEHHE YPABHEHUM pPEAKIU C Yy4aCTUEM
HEMETAJJIOB M UX coenuHeHud. KauecTBeHHble 3ajauM Ha OIpeAesieHue cocTaBa
pacTBOpPOB.

11. MeTaJuibl ¥ MX COEMHEHMS], POJIb METAJIJIOB B HALIel KU3HU. 14 4.

MeraiMueckoe  COCTOSIHME — BEUIECTBA:  OCHOBHbIE INPU3HAKM  METaJIOB,
MeTaJUIMuecKasl CBs3b, 30HHas1 Teopusi cTpoeHus. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHUS
aTOMOB 3JIEMEHTOB, CIIOCOOHBIX K OOpa30BaHHIO MeTalTM4eckoil cBsizu. [lomoxeHue
MmetaioB B [lepuoguyeckoii cucreme anemeHToB. OO0mMe Qu3nueckue U XUMUUECKUE
CBOMCTBA METAJLJIOB.

Pynbl, ux knaccudpukamus. I[lomydenne wmerammoB w3 pyna. OObsicHeHHE
HaIlpaBJICHHOCTH  METAUIOTEPMUYECKUX PEaKkUuid C TO3ULUUNA  TEPMOJUHAMUKHU.
DKOJIOTMYECKUE aCIIEKThl METAJUTYPIHUU.

JJieMeHThl TJaBHbIX moarpymm 1, 2 m 3 rpymmn. OOmas xapakTepuCTUKa
3JIEMEHTOB IJIaBHBIX noarpymi 1, 2 u 3 rpymni.

Hatpmii. Kaanii. OCHOBHBIE CO€IMHEHMS, MX CBOMCTBA, MpuMeHeHue. KanuitHbie
ynoopenust. KauecTBeHHbIE peakllMy Ha MOHBI LIEJIOYHbIX METAJUIOB. bronornyeckas poib
3TUX JIEMEHTOB.

Maruuii M KajJbllMid, UX OCHOBHBIC coequHeHus. IIoHITHE O JKEeCTKOCTH BOJBI,
crocoObl ee ycTpaHeHus. KauecTBeHHbIE peaklluy Ha HOHBI HIEJIOYHO3EMETbHBIX METAIIIIOB
Bbuonoruyeckas posib COEJMHEHUI Maruus ¥ KaJbLusl.

AJNIOMUHUI U ero coeauHeHus. OKCUIl U TUIPOKCHUJ AIIOMHUHHS, CBOMCTBA,
MIPUMEHEHHE.

Juementbl d- m f- cemeiicTB. OCOOEHHOCTH CTPYKTYpbl aTOMOB 3JIEMEHTOB
noOouHbIX noarpynn. OOmas xapakTepucTUKa HMX CBOMCTB: BO3MOXKHbIE M HaubOosee
XapaKkTepHbIE  CTENEHH  OKHUCJICHHs, CIIOCOOHOCTh K  KOMILIEKCOOOpPa30BaHUIO.
Oco0OeHHOCTH CBOMCTB MpPOCTHIX BEIIECTB, O0pa3yeMbIX JAHHBIMU JJIEMEHTAMM, HX
IIPUMEHEHHE B HAPOJHOM XO3SIMCTBE.
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Keneso, pacipoctpanenue B npupojie. IlpocToe BemecTBo, ero xapakTepucTHKA.
Okcuabl u runpokcuasl keneza (II) m (III), KMCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOWCTBA. KauecTBeHHbIe peakiuu Ha HWOHbI F et u Fe¥
buonorunyeckas pojib COSTMHEHUH KeJe3a.

Xpom, Maprasen, Ko0ajJbT, HUKeJdb. CBONWCTBA COCAMHEHUN ATUX DJIEMEHTOB B
Pa3JIMYHBIX CTENEHAX OKUCIEHUs. bruoorndyeckas posib 3JIEMEHTOB.

Mens, cepedpo, 3010T0, IMHK, KAAMHUI M PTYTh. VX BaKHEHIIME COECIMHEHUS.
buosiornueckas posib 3TUX JIEMEHTOB.

Pewienne 3amay pasHbIX THUIIOB, COCTABJICHHUE YPABHEHUW PEAKIUW C y4acTHUEM
METAJUIOB U UX COCTUHECHUH.

Kanennapublii yueOHnbiii rpaguk
IlepBblii rox o0y4eHnust

Ne Iloxa3zareanb 3HaueHne
n\i
1 Henens B rox 38
2 HacoB B roj 76
3 HacoB B HENEITIO 2
5 [IpomeKyTOYHAsl aTTECTALUs 1 pa3 B ron TECTUPOBAHUE
1 rox oOydeHus
6 ToroBas arrecranus 1 pa3 o Bceit mporpamMme MepBoro rojaa
TeCTUPOBAHHE
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YueOHbI MJIaH

Bropoii rox 00yyenus

KoJ-Bo yacoB

Ha3zBanue pa3gena

BCEro

TeOpH
s

NPaKTH
Ka

Dopmbl
aTrrecrTaly
700

XuMusi oprannvyeckux Bemecrs. OcodeHHOCTH
OpPraHU4YecKHX BellecTB, UX KJaccupukanusi,
3HaYeHue.

2

2

1.1

Xumus oprannyeckux BemecTB. OcoOeHHOCTH
OpraHWYeCKHUX BEIECTB, X KIacCHu(PUKaIs,
3HAYEeHUE.

Teopernvyeckre IMOJI0KEHUSA OPraHUYECKOM
XUMHH.

2.1

Teopuss CTpPOECHHST OPraHUYECKUX COETUHECHUU
A.M. bytiiepoBa. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT MX CTpoeHUs. XHUMHUYECKas CBs3b B
OpraHUYECKUX COeANMHEHUsIX. B3aumHoe BiusiHUE
ATOMOB.

YrieBoaopoabl -  OCHOBA  XMMHYECKOM
npombinieHHOCTH. [IpakTHyeckoe 3HaveHmue,
CBOICTBA Pa3HBIX KJIACCOB YIJIEBOJIOPOA0B.

18
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3.1

Y TI1€BOI0POIBI - OCHOBa XUMHAYECKOH]
POMBILITIEHHOCTH. [IpenenbHble yrieBoaopo bl
(aikaHbI) - SJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHUE, SP>-ruOpuIU3anus.

3.2

Homenkiarypa, usomepusi, rOMOJIOTUYECKUM P,
dbu3znyuecKre U XMMHUYECKHE CBOMCTBA aJIKaHOB.

3.3

CniocoObl  monydeHust ankaHoB. HaxoxxneHue
QJIKaHOB B IPUPOJIE, 3HAYEHUE U NPUMEHEHUE.
[IpypoIHBIN U TONYTHBIN ra3, HeTh.

3.4

OTUJICHOBBIC  YTJEBOJAOPOABbl  (QJIKEHBI), HX
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
(sp?-rubpuan3anus, c- u T-CBSI3H).
Homenknarypa, u3oMepusi, FTOMOJIOTHYECKUI Pl
U pU3MYECKHE CBOMCTBA AJIKEHOB.

3.5

XuMuyeckre cBoMcTBa aikeHOB. I[IpaBwiio B.B.
MapkoBHuKOBa. CrIocOOBI MOJTYYEHUS! alIKEHOB -
MPOMBIIIIJICHHBIE W JIa0OpaTOpHBbIE, 3HAUYCHHE U
[IPUMEHEHUE.

3.6

/lueHOBbIE YIIIE€BOAOPOABI PA3INYHBIX BUIOB C
CONPSKEHHBIMU, KyMYJIMPOBAHHBIMH U
pa3ziebHBIMU JBOMHBIMU CBSI3IMU, OCOOEHHOCTH
X CTPOCHUS U XUMUYECKHX CBOMCTB. CriocoObl
nosyyeHus. Haxoxnenue B npupoje. 3HaueHUe 1
[IPUMEHEHHUE.

3.7

AneTuneHoBbIe yriaeBoaopoabl (aikuHbl). HX

JJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE
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(sp-rubpuau3anusi, c- u TI-CBSI3H).
Homenknarypa, u3oMmepusi, CBOMCTBA aJKHUHOB.
Peakuuss M.I'. KyuepoBa. CriocoObl MOJTy4YeHUS.
3HaueHHe U IPUMEHEHUE.

3.8

ApomMaTtudeckue YTJIEBOJIOPOIbI (apensr).
ben3on, »sneKTpoHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE. Homenknarypa, U30MEpHs.
dusnyeckue U XUMUYECKUEe cBOMCTBAa. B3anmuoe
BJIMSIHUE U MPAaBUJIA OPUEHTALIMU 3aMECTUTEIIEH.
Cnoco6s1 nonyuenusi. HaxoxaeHnue B mpupoje.

3.9

[IpupoHBIE MCTOYHUKHU YTIIEBOIOPOI0B. HedTs,
PUPOJHBIN U MOMYyTHBIE HE(PTAHBIE Ta3bl, YIOb.
OcHoBHbIE cr1ocoObl iepepadboTku. OpakuroOHHAS
neperonka HepTu. KpekuHr: tepmuueckuili u
KaTAIUTHYCCKUH, pUGOPMUHT.

DOYyHKIUOHAJIBbHbIE
YIJIEBOAOPO/OB.

IMMPOU3BOJAHBIC

20

10

10

4.1

I"anorenonpounsBoHbIE YIJIIEBOJLOPOJOB.
Homenxkmarypa, wu3omepusi. @usnueckue u
xumMuyeckue cpoictBa. CrocoObl TOJMy4YEHUs,
3HAYEHUE U IPUMEHEHUE.

4.2

O1HOATOMHBIE CITUPTHIL. Howmenknarypa,
n3omepusa. dusnueckue cporicTBa. Bomopoanas
CBsI3b,  XUMHYECKHe  cBoiictBa.  CrocoObI
MoJTy4yeHHsl. 3HaYCHUE U IPUMEHEHHE CITUPTOB.

4.3

/[ByxaTroMHbIE CIIUPTHI (ruKomn) u
TpEXaTOMHbIE CHUPTHI (TJIMLUEPUH), XUMUYECKUE
cBoiicTBa. CrnocoObl MOJMy4YeHUs. 3HAYCHHE U
PUMEHEHHE CIIUPTOB.

4.4

@DeHonbl.  B3auMHOEe  BiIMSHME ~ aTOMOB B
MOJIEKYJIaX. Homenknarypa, U30Mepus,
cBoiicTBa. CriocoOBbI MOIy4YeHHsI, IPUMEHEHUE.

4.5

KapOoHuibHbIE CcOeMUHEHUs. AJBICTUABI U
KeToHbl. HomeHkiatypa, u3oMepus, CBOICTBA.
CriocoObl mosy4yeHusi 3HaueHue U MpUMEHEHHE.

4.6

KapOoHOBblE KHCIIOTHI. B3anmHOe BiIusiHUE
pagukaa U KapOOKCHIJIbHON TPYIIIIBL.
Homenknatypa, uzomepusi, cBoiictBa. CriocoObl
nonydyeHusi. Haxoxnenue B ipupojie. 3HaUeHUE 1
PUMEHEHHE.

4.7

[IpocTeie W  clokHBIE JQUPBI, CBOHCTBA.
Haxoxxnenue B npupoze, npuMeHeHue. Peakius
PTepudUKaIIH.

4.8

[ 'mapokcukucinorel. HomeHknatypa, u3oMepus,
cBoricTBa. CriocoObI mosrydeHus. Haxoxxnenune B
npupoje. 3HaueHHUEe U MPUMEHECHHUE.

4.9

Hutpocoennnenus. HomeHnkiarypa, uszomepus,

cBoiictBa. CnocoObl monyudeHusi. OcoOEHHOCTH
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cTpoeHUs! (PYHKIIMOHATIBHOW TPYIIbI. 3HAYEHUE U
[IPUMEHEHHE.

4.10

AMUHBL. Anudarvuyeckue M apoMaTHUECKHE.
Homenknarypa, uzomepusi, coictBa. CrocoObl
[OJIyYECHUSI. 3HayeHue u MIPUMEHEHHUE.
AMuHOKHCIOTH.  HomeHnkiarypa, u3omepus.
DU3NYECKUE U XUMUYECKUE CBOMCTBA

Tectupos
aHue

['eTepounk/InYecKre COeJIMHEHHs] - OCHOBA
HACJIeICTBEHHOCTH KMBBIX OPraHU3MOB.

['eTepOIMKINYECKUE  COCOUHEHHS  THPPOII,
dbypan. TuodeHn, TNHUPUAUH.  TUPHUMHUINH.
Haxoxnenue B pHUpoJIE. Crtpoenue,
HOMEHKJIATypa, CBOMCTBA.

OTr npocreiimieii  ymakOBKH A0  HAHO
TeXHOJIOruii. 3HaYeHHe TNOJUMEPOB B KU3HU
yeJI0BeKA.

6.1

[loHsATHE O BHICOKOMOJIEKYISIPHBIX COEUHEHUSX.
Monowmep, MOJIUMED, 3JI€MEHTapHOE
(CTpYKTypHOE) 3BEHO, CTENEHb MOJIUMEPU3ALINH.
[lonuaTHNEH,  MNOJIUOPONMWIEH,  MOJIUCTHPOIL,
[OJIMBUHUJIXJIOPUI, MOJIUTETPAPTOPITHUIIEH,
kayauykrn, PHK wu JHK. Ilonumepuszauuss wu
MOJIMKOHACHCAIIUS

beIkH - OCHOBA JKH3HH MW BasKHeHIIas
COCTABHAA YaCTh MHUIIU.

7.1

Pacnipoctpanenue OenKoB B pUpo/e,
Ononornyeckoe 3HaueHue. CoCTaB W CTPOCHHUE
oenkoB paborel O. ®umepa u JI. Ilonuxra.
[lepBuyunas, BTOpHUYHAS, TpeTUYHAS 7|
YeTBEPTUYHAS CTPYKTYpa OCIKOB

7.2

Kiraccudukarus O€EJIKOB. CBoiicTBa:
NIeHaTypalus, pPacTBOPUMOCTb, aM(OTEPHOCTD,
UIPOJIN3, IBETHBIE PEAKIIMK OSITKOB.

7.3

benku B TEXHOJOTMH IPOAOBOJIHCTBEHHBIX
MPOIYKTOB, TIIOJIHOLIEHHBIE W HEIOJHOLECHHBIC
Oenku. [IpoTenHbl 1 MPOTEUIbI.

JInnuabl, npo6JieMbl MUTAHUSI COBPEMEHHOI0
YyeJIOBEKa.

8.1

OOmiasi  xapakTepucTuka ©  Kilaccuukamms
munuaos. Mx pons B mpupome. Cocras
MPUPOJHBIX KUPOB. JKUJKKUE U TBEPAbIE YKHUPHI.

8.2

CrnocoObl  NOJIy4YE€HUS KUPOB. XUMHUYECKHE
cBoiicTBa. XuMmuyeckas mepepaboTKa KUPOB.
MaprapuH.

YT1i1eBOabI BaKHelue CTPOMTEJIbHbIEC
MaTepuaJibl B PACTHUTEJIbHOM M KHUBOTHOM
mupe. Posib yriieBoioB B NIMTAHUH.

14

9.1

Kiaccubukamus W OHMOJOTMYECKOE 3HAUYCHHUE
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yIIeBOJOB. MOHO-, OH- W TOJHCaXapHIBL.
Homenknatypa, wu3omepus. Haxoxnenne B
npupoje. CnocoObl NOTyUYEHHUsI.

9.2

['moko3a, Gpykro3a. CTpoeHHE MOJIEKYJ MOHO3,
ONTUYECKUE CBOIICTBA, TayTOMEpHs,
MyTapoTanusi, (Qu3nueckue ¢  XUMHUYECKHE
CBOICTBAa MOHOCAXapHuI0B.

9.3

Onurocaxapujibl, UX KiIacCH(PUKAIHA, CTPOCHHE
MOJIEKYJT ucaxapuaoB. BoccTanaBnuBaronme u
HEBOCCTAaHABJIMBAIOIIKE AMCaXapUIbI.

9.4

XUMUYECKUE CBOICTBa Jcaxapu/ioB:
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHBIC peakiuu,
rUApoian3, moiaydeHue d¢upoB. OTaenbHbIE
[PEICTABUTEIN TUCAXAPUI0B.

9.5

[lonmmcaxapuasl. Kpaxmail, ero pacnpoctpaHeHue
B Mpupojie, OMOJIOTUYECKOe 3HAYeHUEe, (PpaKIuu
KpaxMaJa: aMui03a U AMUJIOTIEKTHH.
Du3ndecKkue 1 XMMUYECKME CBOMCTBA Kpaxmasia.

9.6

['unponu3 Kpaxmana, KaueCTBEHHAsl peakius Ha
Kpaxmar, OTHOIIICHHE K HarpeBaHulIo,
eKCTpUHbI. [ JIMKOTE€H U UHYJIUH.

9.7

Kneruarka, CTpOCHHUE MOJIEKYJIBI,
[pacIpoCTpaHEHUE B IIPUPOJIE. Ddupsl
KJIE€TYaTKH, MPUPOJHBIE M  HMCKYCCTBEHHbIE
BOJIOKHA.

10.

ButamuHbl U (pepMEHTHI, YIUBUTEIbLHbIE
BeLeCTBA.

10.1

Butamunbel, paborer H.M. Jlyauna, ponp B
MUTaHNN geJ0BeKa. Knaccudukamus o
aCTBOPHUMOCTH.

10.2

@depMeHTBl - OHOJIOTHYECKHE KaTaln3aTOpHl.
OTnenbHBIE  TPEACTaBUTENM  BUTAMUHOB U
(bepMEHTOB.

10.3

[loBeIEHUE UTOTOB.

Tectupon
aHue

HUToro

76

42

34
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Conepxanne kypca «XuMHsl B IPOMBIIIJICHHOCTH U B OBITY)
Bropoii roa 00yuenus

1. Xumus opranuveckux Bemecrs. Oco0eHHOCTH OPraHUYeCKHUX BellecTB, UX
KjIaccupukanus, 3Ha4eHue. 2 4.

[Ipenmer u 3agaun opranndeckoi xumun. OCOOEHHOCTH OPTaHUYECKUX BEIECTB.
Knaccudukaruss opraHu4ecKuX COCIMHEHUN. 3HAYCHHE OpPraHMYEeCKUX BEIIECTB B
IIPUPOJIE U XO35IMCTBEHHOM I€ATEIIBHOCTH YEJI0BEKA.

2. TeopeTnyeckue NMoJIOKEHUsI OPraHNYeCKOl XUMUH. 2 4.

Teopusi cTpoeHusi opraHuueckux coeauHeHuid A. M. bytiepoBa. 3aBUCHUMOCTH
CBOMCTB BELIECTB OT MX cTpoeHuda. lIpupoma XuUMHUYECKOW CBS3M B OPraHUYECKHUX
coeMHEHUsAX. B3anmHoe BiMsHHE aTOMOB. TeOpUM 3JIEKTPOHHBIX CMELICHUM.
NHnykTHBHBIN 1 Me30MepHBIH 3 (ekThl. [['OMO- U reTepoMTHYEeCKUE CIIOCOOBI pa3phiBa
xuMuyeckoi cBs3u. [loHaTre o CBOOOAHBIX pauKaiax.

N3omepus. Buael nzomepun.

3. YruieBoaopoabl - 0CHOBa XMMHU4eCKOH NMpomblinieHHOCTH. [IpakTHyeckoe
3HAYeHH e, CBOVICTBA Pa3HBIX KJIACCOB YIJIeBOA0POaA0B. 18 u.

IIpeoenvuvie yene6odopoowvt (anxkauwy). VX 3JIEKTPOHHOE W TPOCTPAHCTBEHHOE
crpoenue (sp-rubpuausanus). HoMmenknarypa, usomepusi. GU3H4eCKHe U XUMHYECKHE
cBoiictBa. CriocoObl mosydeHus: (MPOMBILIUICHHbIE U J1abopaTopHbie). HaxoxneHue B
npupojie. 3HaUeHHE U MPUMEHEHUE.

Omunenosvie yeneeo0opoosl (anKeHvl), WX SIEKTPOHHOE M MPOCTPAHCTBEHHOE
crpoenue (sp2-rubpuausanus, ¢ - U @ - cBs3u). Homenkinarypa, uzomepust. Gusnyeckue
u xumuueckue cBoicTBa. I[lpaBunmo B. B. MapkoBuukoBa. CrocoObl MOTy4eHHS
(mpomMeItieHHbIE U JabopaTopHbie). HaxoxneHue B mpupoje. 3HaueHUE U MPUMEHECHHE.

Huenosvie  y2ne6000poov Ppa3JIMUHbIX BUJIOB c CONPSIKEHHBIMU,
KyMYJUPOBaHHBIMU M Pa3AeNbHBIMHU JBOWHBIMU CBSI3IMHU, OCOOCHHOCTH UX CTPOCHHS U
XUMUYECKUX CBOMCTB. CrnocoObl ToNy4deHHUs (MPOMBIIUICHHBIE U JIa0OpaTOPHBIE).
Haxoxnenue B mpupoje. 3HaueHHe U NPUMEHEHUE.

Ayemunenosvie yeneeo0opoovt (ankuwnsl). IX 31EKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOeHHUE (SP-rudpuM3anus, ¢ - U 7 - cBsi3u). Homenknatypa, usomepusi. ®uznueckue u
xumuyeckue cBoiicTBa. KucmorHeie cpoiictBa. Peakuumss M. I'. Kyudepoa. CmocoObl
nojlydeHus (MpoMBINUIEHHBIE U JabopaTopHbie). Haxoxnenue B mpupoje. 3HaAYeHHE U
MIPUMEHEHHE.

Apomamuueckue  yeneeodopodsl  (apeuvt).  bBeH305,  JIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpoeHue (sp>-ruOpuamsanus). Lomonorn OeH3ona. Bsaumuoe
BIIMSIHUE U MIPaBUJIa OpUEHTALMU 3aMmectutened. Homenknarypa, nzomepus. Gusnueckue
U XUMHU4Yeckue cBoicTBa. CrocoObl mmoiydeHus (TPOMBIIUICHHBIE U Ja0OpaTOPHBIE).
Haxoxnenue B npupoze. 3HaueHNUE U IPUMEHEHHUE.

Ilpupoonsie ucmounuxu yeneooopooos. HedTb, NPUPOIHBIA M IOIMYyTHBIC
HeTsAHBIC Ta3bl, yrojb. OCHOBHBIC CIOCOOBI mepepaboTku. PpaKoHHAS TEpPEeroHKa
He(pTu. [lonyyenue torumBa. KpekuHr: TepMUyYecKUid U KaTaIUTUYECKUN, pU(OPMUHT.
DKOJIOTUYECKUE BOIPOCHl J0ObIUM, MEepepadOTKM U HCIOJIb30BAaHUS MPUPOIHBIX
YIJI€BOJIOPOIOB.

4. ODyHKUMOHAJbHBIE IPOU3BOAHBIE YIJIEBOAOPOAOB. 20 U.

T'anoeenonpousgoonvie yenesooopooos. Homenknarypa, usomepusi. @uznyeckue u
XUMHYeckue cBoicTBa. CmocoObl monydeHus: (IMPOMBINIJICHHBIE U J1a00paTOPHEIE).
Haxoxnenue B mpupoje. 3HaueHHe U NpUMEHEHUE.

Cnupmur. llepBuuHble, BTOpPUYHBIE M TpEeTHYHBbIE CHOUPTHL. HomeHkiartypa,
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n3omepus. Dusnueckre W XUMUYECKHe CBoHcTBa. Bomopomnas cBs3b. CrocoObl
noJiydyeHus (IpOMBIILIICHHBIE U 1a00paTopHbIe). 3HAYCHHE U IPUMEHEHUE CITUPTOB.

OnHoaTOMHBIE CIUPTHI, XUMUYECKHUE CBOMCTBA. CIIOCOOBI MOJTy4eHUsl. 3HAUCHUE U
MPUMEHEHUE CIIUPTOB.

JIByXaTOMHBIEC CIUPTHI (TIIUKOJIN), XUMHYECKHEe CBOMCTBA. CrOCOOBI MONTy4YCHHUS.
3HavueHUE U MPUMEHEHUE CIIUPTOB.

TpexaroMHble (TTUIEPUH) U apOMAaTUUYECKHE CHUPThI, XUMUYECKHE CBOMCTBA.
CrniocoObl moyyeHus. 3HaueHUE U MPUMEHEHUE

IIpocmovie o¢upvi. Homenknarypa, usomepus. Puznyeckue U XUMHUUYECKUE
cBorictBa. CriocoObl Toy4yeHus (MPOMBINLICHHBIE W JabopaTopHbie). Haxoxxnenue B
npupojie. 3HaU€HUE U IPUMEHEHUE

@enonvl. B3aumHoe BIMsSHHUE aTOMOB B MoJiekysne. HoMmeHnknartypa, uzomepus.
O®uznyeckue M xumuueckue cpoicTBa. CrnocoObl mnmonydeHus: (IIPOMBIIUIEHHbIE U
naboparopusie). Haxoxnenue B mnpupoje. 3HayeHue U npumeHeHue. CpaBHEHHE C
apOMAaTHUYECKUMU CIIUPTAMH.

Kapbonunvueie coedunenus. Anpaerunpl u KetoHbl. HoMeHkiatypa, uzomepusi.
Oduznyecknue M xumuueckue cpoiictBa. CrnocoObl mMonydeHus: (IIPOMBIIUIEHHbIE U
naboparopusie). Haxoxnaenue B mpupoje. 3HaueHHUE U NPUMEHEHHE. MypaBbUHBIN U
YKCYCHBIN aJIbJIETUbI.

Kapbonosvle kucnomol. BzaumMHoe BIUsHUE pajidKaja U KapOOKCHIIBHOM TPYIIIbI
B Mosekyinax. Homenknarypa, uzomepus. DU3NYECKME M XHWMHUYECKHE CBOMCTBA.
CrocoObl monydeHus (MPOMBILIUICHHBIE U JlabopaTopHbie). Haxoxknenue B mpupoje.
3HaueHne W TIpuMeHeHue. MypaBbuHAs, YKCycHas, O€H30lHas, CTeapuHOBasl,
MaJbMUTUHOBAS M OJIEMHOBASI KUCIIOTHI.

CnootcHole 3¢pupel. Duznyeckrue U XUMHUECKHe cBolicTBa. HaxoxaeHue B mpupoje.
3HaueHue U npuMeHeHue. Peakuus srepudukanuu.

T'uopoxcuxkucnomsi. Homenknarypa, wusomepusi. Du3ndYecKue U XHUMHUYECKUE
cBoiictBa. CriocoOs! mosryuenusi. Haxoxxaenue B mpupojie. 3HaueHue U MpUMEHEHHE.

Humpocoeounenuss. Homenknatypa, wu3omepus. DuU3nuecKue W XUMHUUYECKHE
cBorictBa. CrocoObl mosydeHus: (MPOMBINUICHHbIE W JabopaTopubie). OcoOeHHOCTH
cTpoeHusi GyHKIIMOHAIBHOW TPYIINbl. 3HAYCHHE U IPUMEHEHUE.

Amunvl.  Amudarnyeckue UM apoMarthueckue. HomeHkmarypa, H30MepHs.
dusnueckue W XUMHYECKHE CcBoMcTBa. CrocoObl MOMyd4eHHUs (MPOMBIIUICHHBIE U
naboparopusie). Haxoxnenue B npupoje. 3HaueHUE U IPUMEHEHHE.

Amunokucnomer. Homenknatypa, wuzomepus. Dusmyeckue ¢ XUMHUUYECKHUE
cBoiicTBa. CriocoObl mosydeHus: (MPOMBILIUICHHbIE U J1aboparopHbie). HaxoxnaeHue B
MPUPOJE.

5. T'ereponuk/JINYecKHe COEIMHEHHMs - OCHOBA HACJEICTBEHHOCTH JKUBBIX
OPraHu3MoOB. 2 4.

I'erepouuknuueckue coeauHeHus. Iluppon. @ypan. Tuoden. Ilupunun.
[Impumuana. Crpoenue. Homenknatypa @Pusnueckne M XHMHYECKUE CBOMCTBA.
Haxoxnenune B mpupoje. 3HaueHwe U mpumeHeHue. [[MpuMuanHOBBIE W MYPHUHOBBHIE
ocHoBaHus. [IpeacraBineHre o CTpyKType HyKI€OTUIOB.

6. OT npocreiineil yNaKOBKH 10 HAHO TEXHOJIOrvid. 3HaUeHUE MOJIUMMEPOB B
JKM3HHU YeJI0BeKa. 2 4.

Peakuuu nonuMmepusannu U MOJMKOHICHCAIWH. Ilongatue 0
BBICOKOMOJICKYJISIPHBIX COEAMHEHUSIX. MOHOMED, MOJUMED, JIEMEHTapHOE (CTPYKTYPHOE)
3BEHO, CTCIICHb noJMMepu3aluu (MOTUKOHICHCAIIUHN ).
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[TonuaTuinex, MOJIMIPOIUJIEH, MIOJIUCTUPOI, MOJIMBUHUIIXJIOPU,
noMUTETPaQTOPITHIICH, KaydyKH, (QeHoadopManbIeTuIHbIE CMOJIbI, UCKYCCTBEHHBIC U
CUHTETUYECKHUE BOJIOKHA.

IIpeacraBnenus o crpoennn PHK u JIHK.

7. BeJIKH - 0CHOBA KU3HHM U Ba)KHEHIAas COCTaBHAsl 4acTh MUIIM. 6 4.

Pacnipoctpanenue OenkoB B mnpupoje, Ouosiornueckoe 3HaueHue. CocTtaB U
cTpoeHue 6enkoB padotel J. @uiepa u JI. [lonunra. IlepBuunas, BropuyHas, TpeTUYHas
U YeTBEPTUYHAS CTPyKTypa OenkoB. CBoiicTBa OENKOB: JeHATypalusi, paCTBOPHUMOCTb,
aM(pOTEpHOCTb, TUIPOJU3, LBETHbIE peakuu OenkoB. benku B TexHOJIOrUU
IPOJOBOJBCTBEHHBIX  IMPOJYKTOB,  IOJHOLIEHHbIE W  HEMOJHOLIEHHbIE  OEJNKH.
Knaccudukamus 6enkoB, MPOTEHHBI W MPOTEUJIbI, OTACIbHBIE MPEICTABUTEIN OEIKOB.
buonorudeckoe 3HaueHNE OEIKOB.

8. JIunuapl, npodaeMbl MATAHUS COBPEMEHHOI0 YeJioBeKa. 4 4.

OO01as xapakTepucTuka U kiaccudpukanus qunuaos. Mx pons B npupone. Cocra
MIPUPOJIHBIX )KUPOB. JKUJIKKME U TBEPABIE KUPbl. XUMUUYECKUE CBOMCTBA KUPOB: TUIPOJIU3,
nepesrepuduKanms, aakoroiau3, anuaoiIn3, OKHUCIeHHE, ruapupoBanue. CrocoObl
NOJIy4€HUs >KUPOB. XHUMHUEcKas mepepadoTka >XKMpoB. Maprapud u ero mnuuieBas
LEHHOCTh. XMMHYECKNUE KOHCTAHTBI KUPOB.

9. YrieBoabl Ba)kHeilllMe CTPOUTEJIbHbIe MAaTepUAJbl B PACTHTEIbLHOM H
KMBOTHOM Mupe. Posib yriieBonoB B nuranuu. 14 4.

Pacripoctpanenue B mpupoze, kinaccudukanus MU OHUOIOTUYECKOE 3HAUYCHUE.
Mono-, nu- u nonucaxapunbl. Homenkiarypa, nzomepus. @U3n4ecKkue U XUMHUYECKUE
cBorictBa. CriocoObl Toy4yeHus (MPOMBINLIICHHBIE W JabopaTopHbie). Haxoxnenue B
npupoje. 3HaueHue u npuMmenenue. ['moko3a, ppykrosa, caxapo3a. CTpoeHHE MOJIEKYI
MOHO3, ONTHYECKHE CBOWCTBa, TAayTOMEpHs, MyTapoTamus, (U3NYECKHe CBONCTBA
MOHOCAaxapuJoB. XHWMHUYECKHE CBOWCTBA MOHOCAXAapUJOB, PEAKUUH OKHUCIECHUS,
BOCCTAHOBJICHUS, 3aMEILEHUs, STepUPHUKALMU, KAYECTBEHHbIE peakiuu. PaznuuHble
BUIBI OpOXKEHHMsS] MOHOCAXapHAOB: CIUPTOBOE, MOJOYHOKHUCIIOE, MACISHOKUCIIOE,
JIMMOHHOKHCIIOE.

Onurocaxapuzabl, HUX KilaccU(pUKaLMs, CTPOEHUE MOJIEKYJ JUCaXapuOB.
BoccranaBnuBaromye 1 HEBOCCTaHABINBAKOLIUE JUCAXAPUIBIL.

XHWMHUYECKHE CBOMCTBA  JUCAXapHIOB:  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peakuuu, THUIPOJU3, O0Opa3oBaHHWE MPOCTBIX U CHOXKHBIX 3¢upoB. OTaenbHbIE
IPEICTaBUTENH IMCaxapyuI0B: MalbTO3a, LEUI00103a, JaKT03a, caxapos3a.

[Tonucaxapunel. Kpaxman, ero pacnpocTpaHeHHE B TPHPOJAE, OMOJIOTHYECKOE
3HaueHue, (PpakIy Kpaxmajia: aMWiIo3a U aMUJIONeKTHH. Du3nueckrue U XUMUYECKUE
CBOMCTBA KpaxMaJla: TUAPOJU3, KadeCTBEHHAs peaklus Ha Kpaxmal, OTHOLICHUE
Kpaxmalla K HarpeBaHMIO, IEKCTPUHBI. [ TMKOreH U MHYJIUH.

Krneruyarka, cTpoeHHe MOJEKYJbI, paclpocTpaHeHue B mpupone. Pupsl
KJIETYaTKH, UX 3Ha4YeHHE. MICKyCCTBEHHBIE BOJIOKHA.

10. Buramunbl 1 pepMeHTDI, yIMBUTEIbHbIC BelIeCTBA. 6 4.

dopmupoBaHUEe Yy JIOJEH IpelcTaBiIeHuil o BUTaMuHax, padotsl H. U. Jlynuna,
pOJIb BUTAMUHOB B MUTaHUU uenoBeka. Knaccudukaiys BATAMHUHOB 1O PACTBOPUMOCTH,
OTJIeIbHbIE TPEICTABUTEIN BUTAMUHOB.

depMeHThl - OMOJOTHYECKHE KaTalau3aTopbl, 3((HEKTUBHOCTb, CIEUU(DUUHOCTD,
obicTpoTa  meictBus  ¢depmeHTOB.  Knaccudukamus — GpepMEHTOB,  OTIEIbHBIE
npeaAcTaBUTeIn (PepMEHTOB.
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Kanennapublii yueOHbiii rpaguk
Bropoii roa 00y4enus

TCCTUPOBAHHUC.

Ne Iloka3aTennb 3HavYeHHne

n\in

1 Henens B rong 38

2 YacoB B roJ 76

3 'HacoB B HENEITIO 2

S [IpoMeKyTOUHAs aTTECTALIHS 1 pa3 B rog TECTUPOBAHUE
2 roy o0y4eHus

6 IToroBas arrecranus

1 pa3 o Bceit mporpamme
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Metoaudeckoe odecrniedeHHe NPOrpaMMbl

Metoasl W HpHEMbl OpPraHM3alMKd  y4eOHO-BOCIMTATENBHOTO  IpOIecca:
oObsicHeHHUe; paboTa ¢ KHUTOW; 3BpUCTHYECKas Oecena; JEMOHCTPALMOHHBIA IIOKas3;
YIPAXXHEHUs; MMPaKTUUYECKue paboThl; pelleHHe THUIIOBBIX 3a]ad; METOMAbl - YaCTHYHO-
MOUCKOBBIM, HCCIEI0BAaTEeIbCKUN, WHIMBUAYAIbHOTO OOYyYEHHS; COCTABIEHHUE Pa3HOIO
TUINIA 3a/1a4y; COCTaBJIEHME XMMHMUYECKHX KpPOCCBODPJOB; BBIYUCICHHE KOHIIEHTpaLUl
PacTBOpPOB BEUIECTB Ha MPAKTUYECKUX.

@®opMbl 3aHATUN: WHAMBHIYyaJbHAs W IpynnoBas paboTa; oOyueHHe B Mapax ¢
AJIEMEHTaMU COPEBHOBAHUSA; CAMOCTOSTENbHAsA pad0Ta; 3a4ETHBIE 3aHATHUS; BBIIIOJHEHUE
TECTOBBIX 3aJaHH; MPAKTUYECKHUE 3aHSITHs, SKCIIEpUMEHTalIbHAsl paboTa; COCTABICHUE
3aJla4 pa3HOIo TUIIA; BBIMIOJHEHUE YIIPAKHEHUM.

O6opynoBanue: KOMIBIOTEPBI, TexHuueckue cpeacrea obyuenus (TCO);
AIIEKTPOHHBIE M3IaHUS MO XUMHUHU «XHMHUYECKHE OIBITHI CO B3pbIBAaMU M 0€3....»,
«Camoyunrtenbp xumus Ui Bcex XXI: pemenue 3amau». JIuaakThyeckuil Marepual:
KapTOYKH; MOCOOMS C pa3HbIMM THUIIAMHU 3a/a4 M TECTaMH; MOCOOMs NJsl MPOBEACHUSA
NPAaKTUYECKUX pabdoT.

@®opMbl  TOJBEIEHUS UTOTOB M  OLIEHKA pe3yJbTaToB OOY4YEHHUS: CEMHUHApBhI;
IpaKkTU4YecKue paboThl; yyacTHE B OJIMMIIHNA/IAX 10 XUMHUH; CMOTP 3HaHUH.

Cumcok JiuTepaTyphbl HCNOJIH30BAHHOI MPHU COCTABJIEHUH MPOTPAMMBbI

1. Tamemepun II.SI. AkTyanbHple TIPOOJIEMBI BO3PACTHOM  IICHXOJIOTHH:
Marepuansl k Kypcy Jgekuuil. - M.: U3g-so MI'Y, 1978. - 118 c.

2. I'apa H.H., 3yeBa M.B. KonrtposbHble U poBepoyHble padOThl M0 XuMuu. 10 -
11 ki.: Metoz. mocobue. - M.: JIpoda, 1997. - 144 c.

3. JaBeimoB B.B. [IpoGieMbl pa3BUBaOIIET0 00YUEHHUS: OIBIT TEOPET. U SKCIIEPUM.
rncuxoi. uccien. / AITH CCCP - M.: Ilemaroruka, 1986. - 239 c.

4. Jlaiinexo B.M. Kak HayuuTh IIKOJIBHUKOB pELIATh 3aJa4d IO OPraHUYECKOU
xumuu: K. mis yuurtens. - M.: [Ipocsemenue, 1987. - 160 c.

5. HpsxoBuu C. B. Meroauka ¢hakyJIbTaTUBHBIX 3aHATHI 110 XuMuH: [Tocobue s
yuureid. - M.: [Ipocsemenue, 1985. - 175 c.

6. EnsxoBa T.M., Kapageiuko [O.C. AnroputmMel Kak HHCTPYMEHT
nuddepeHIMpoBaHHOTO NoaXx0aa K yyamumes // Xumus B mkoje. 2004, - Ne 1. C. 33 -
37.

7. Epoxun FO.M. Ilpumepnas nporpamma aucuuruinabl “Xumus”. (Ha 0Gaze
OCHOBHOTO 001ero oopasoBanus). - M.: U3narensckuii otaen UITP CIIO, 2002. - 24 c.

8. Epoxun I0.M., ®ponos B.M. COopHUK 3a7a4 U YNpaXHEHUH MO XUMHUHU (C
TUIaKTUYeCKuM maTtepuasioM): Yueb. [locoOue ansa cpenHux crnen. y4eOHbIX 3aBEJICHUM.
- M.: Beicr. mik., 1998. - 304 c.

9. Epbirun JI.I1., Ilumkua E.A. Meroauka pemieHus 3ajad 1o XHUMHUHU: YueO.
nocoOue s CTYyJIEHTOB IeJ. UH-TOB 10 Onoil. u xuM. creu. — M.: [Ipocsemenune, 1989. -
176 c.

10. 3aiiie O.C. Metonuka oOydeHHs XUMHH: TEOPETUUYECKUN U TPHUKIATHOMN
acmekThl: Y4ueb. Jia CTyd. BeIcml. ydeO. 3aBeiaeHuil. - M.: ['yMaHWUT. HW31. LEHTP
BJIAZIOC, 1999. - 384 c.

11. Kupromkun J[.M., Tlomocun B.C. Meroauka oOydeHuss xumuu. YueoO.
nocobue 11 e, uH-ToB. - M.: [Ipocsemenue, 1970. - 495 c.
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12.  Kys3nemoBa, H.E. Konuenmus noCTpoeHHSI KypCOB  XUMUH H
MoiepHU3UpoBaHHbIX yueOHbIX TiporpamMm / H.E. Ky3nenosa // Xumus B mikosne. 2006. -
Ne 6. -C. 24 -29.

13. OneiinuxkoB H.H., MypaBbéBa I['.II. Xumus. OCHOBHBIE aITOPUTMBbI PELICHUS
3amad. YuebHoe mocobue / Ilox pen. FO.JI. TperbsikoBa. - M.: M3marenbckuii oTmen
YHI O, ®USMATIINUT, 2003 - 272 c.

14. Cunopos, K.P. Camoorienka, ypoBeHb NpUTA3aHUIN U 3(PPEKTUBHOCTh yueOHOU
nesitenbHOCTH crapiiekiacHukoB / K.P. Cunopos // Borpocs! ncuxonoruu. 2007. - Ne 3.
-C. 149 - 157.

15. ®anees I'.H., Ipynuuanckas H.H. Pemenue 3agau no kypcy xumuu. Mocksa.:
Howm nenaroruku, 2000. - 72 c.

16. YepHoOenbckass I'.M. MeTtonuka oOydeHHsI XUMHHM B cpefaHel ImKkoie. — M.:
I'yman. nentp. “Baagoc™, 2000. - 336 c.

17. llenenr O.M. O cuHEpPreTUYECKOM MPENoaBaHUM XUMHUHU // XUMHUS B LLIKOJIE.
2004. - No 1. - C. 41 - 45.

HNHTepHeT pecypebl:
https://nauchforum.ru
http://eradoks.com/bbc/

Cnmcok JJuTepaTypsbl 1 y4AIIUXCH

1. Xumusa mia Bcex -XXI: Pemenne 3amau. Camoyuwnrenb. MylbTUMEIUNHBIN
KOMIIAKT-JIUCK ¢ KOMIUIEKTOM MPOTPaMM JJIsl MOAAEPKKU MIKOJIBHOTO Kypca xumun. 1C /
A.K. AxnebunuH [u ap.].,2004.

2. Xumusi co B3pblBaMH U 0e3 .. MynbTUMEIUMHBIA KOMMAKT-TUCK ISt
noaaepkku mkoiabHoro kypca xumun. "TBUK-JIMPEK" / A K. Axne6unus [u 1p.].,2001
T.

3. Xumus mist Bcex XXI: XuMuueckue ombIThl CO B3pbiBaMu U 0e3... Bepcus 3,7
MynbTUMEIUWHBIA KOMITAKT-IUCK JJIs1 TOAAEPKKH MIKOJIbHOTO Kypca xumuu. "1C" / A K.
Axnebunus [u 1p.].,2006 r.

4. 2500 3amay Mo XMMHH C PEHICHUSMH I TocTymarmux B By3el / H.E.
Kysemenko, B.B. Epemun. - M.: OOO “Uznarenbckuit nom “Onukc 21 Bex”: OO0
“UsnarenbctBo “Mup u O6pazosanue”, 2002. - 640 c.

5. bapanoBa M.I'., Xupnosa K.I'. HomeHknarypa opraHudeckux COECIUHECHUU
(paunoHaneHass u  MmexayHapoaHas HIOITAK): Meroauueckue yka3zaHus IO
HOMEHKJIaType opraHumdeckux coeauHeHuil. / Ilox oOweil penakumein npod. A.I.
ManaxoBa. - M.: Tun. MockoBckoii Berepunapnoit Axagemun um. K. U. Ckpsbuna,
1979. 64 c.

6. IN'abpunuan O.C. OO6mias xuMus B TecTax, 3ajadax, ynpaxHeHusx. 11 kmacc:
VYueb. nocobue ans obmeodbpaszosar. yupexaenuit. / O.C. I'abpunuan, U.I'. OctpoymoB,
A.T. Beenenckas. - M. /Ipoda, 2003. - 304 c.

7. I'muuaka H.JIL. 3apaum u ynpaxHeHus no oOuieil xumuu: Yueb. Ilocobue s
By30B/Ilox pen. B.A. PabunoBuua u X.M. PyOGunoii. - 26-e u3n., crep. - JI.: Xumus 1988.
—272c.

8. T'ompadap6 S.JI. m ap. COopHMK 3amad M YHNpaXHEHHH MO XuUMUU: Y4eo.
nocobue s yvamuxes 7 - 10 k. cpen. mk. / S.JI. T'onsadap6, FO.B. Xonakos, 1O.b.
HonoHos. - 6-¢ u3a. - M.: [Ipoceemenue., 1988. - 192 c.

9. I'yzeit JI.C. Xumus 9 xnacc: Yueb. nns obmeobpaszosar. yupexaenuit / JI.C.
I'yzeit, B.B. CopokuH, P.I1. CypoBuesa. - 7-e uzj., crepeorut. - M.: IIpoda, 2003. - 288
c.
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http://eradoks.com/bbc/

10. Epemun B.B. Xumus. 8 xin.: Yue6. [ns obmeobpazosar. yupexaenuii / B.B.
Epemun, A.A. Jlpo3nos, H.E. Ky3emenko, B.B. Jlynun; Ilox pen. B.B. Jlynuna, H.E.
Kyspmenko. - M.: OO0 "Uznparensckuit nom "OHUKC 21 Bex": OOO "U3naTenscTBO
"Mup u obpazopanue", 2004. - 304 c.

11. Epemun B.B. Xumus. 9 xin.: Yue6. [ns obmeobpaszosar. yupexaenuii / B.B.
Epemun, A.A. JIpoznos, H.E. Ky3smenko, B.B. Jlynun; llox pen. H.E. Ky3smenko, B.B.
Jyauna. - M.: OO0 «M3nparensckuit njom «OHUKC 21 Bex»: OO0 «M3aaTenbcTBO
«Mup u obpazoBanue», 2005. - 400 c.

12. Epemun B.B. Xumus. 10 k. Yray6nenssiii ypoBeHb: yueOHuk / B.B. Epemun,
H.E. Ky3pmenko, B.1. Tepennn,A.A. Jlpo3nos, B.B. JlynuH. - 2-e u3a., crepeoru. - M.
Hpoda, 2014. — 446, [2] c. : un.

13. Ky3smenko H.E., Epémun B.B., IlonkoB B.A. Hauana xumun. CoBpeMeHHbII
Kypc ans nocrynaromux B By3bl./ H.E. Ky3pmenko u np.- 8-e uzn., nepepad. u gom. -M.:
N3narensctBo “Ox3amen” 2003. - 768 c.

14. OpxekoBckuii I1.A., daBeimoB H.B., TutoBa H.A. DkcnepumeHTanbHbIE
TBOPYECKHE 3aJlaHMsl M 3a/Jaud IO HEOpraHuveckod xumuu: KHura mang ydammxcs.
(Metoauueckas 6ubnuoreka.) - M. APKTU, 1998. - 48 c.

15. Xumusa. 8 - 9 kn.: Pemenue 3amau u3 ydueOHukoB I'.E. Pymsuruca, O.I.
@enpamana: “Xumus.: 8 k1.” u “Xumus.: 9 k1.’ - 6-e u3a., crepeorun. - M.: Jlpoda
2001. - 160 c. - (PemeOHuxu “Apodsr”).

16. Pym3utuc I''E. Xumusa. 10 xi.: yueO. mns oOmieobpa3oBaT. OpraHu3alui :
6azoBbiiioBenb / [.E. Pym3utuc, ®@.I'. ®enpaman, 6-¢ u3a. - M.: IIpocsemenue, 2019. -
224 ¢, un. - ISBN978-5-09-071789-2.

17. Mopozos M.H., Kanatos C.C., L[Bupxko B.D. MynbTuMenuiiHbIA KOMIIAKT
muck «Xumusi. bazoBeiit kype 8 - 9 i kmacey». - JlaGoparopust cucrem MynbruMmenna
MapI' TV, ®upma 1C.
school-collection.edu.ru
class-fizika.narod.ru

YcaoBus peanu3zanuu NporpamMMbl

JUig peanu3alnuu OporpaMMbl HEOOXOJHMMO MOMeEIEeHHEe, 000pYyIOBaHHOE IS
3aHATUN ¢ ydamumucs. OO0pyI0BaHHE: KOMIBIOTEP, TEXHUUECKUE CPEJICTBA 00yUYeHUS
(TCO); rnekTpoHHBIC U3AAHMS IO XUMUU « XUMUYECKUE OIBITH CO B3pbIBaMU U 0€3....»,
«Camoyuurenb xumusg a1 Bcex XXI: pemenue 3amau», noctyn B Internet.
JunakTuueckuit MaTepuai: KapTOUKHU C 3aIaHUSIMU; IOCOOUS C pa3HbIMU TUIIAMU 3aa4 U
TECTBI; MOCOOUS TSl BBITIOJIHEHUSI IPAKTUYECKUX PaOOT.

@DopMBbI MOABEACHHS UTOTOB U OIIEHKA Pe3yJIbTaTOB O0YyUEHHUS: CEMUHAPBI; TECTUPOBAHHUE.
ILnan BociuTaTeJbHOM PadoThI
IlepBblii rog 00y4eHus

Hanpasnenue HaumeHnoBanue Llesb Kpatkoe Cpok
onucaHue BbITNIOJIHCHH S
I. Ot npeBHUX LIYMEPOB A0 (3HAKOMCTBO ¢ |[McTopus CEHTAOPH
M HTEIUIEKTYa IbHO [HAIIUX JHEW - UICTOPHUSL  |UCTOPHUEHN dhopmupoBaHu
€ BOCIIUTaHHUE. [Pa3BUTHUSL XUMUHU U HAYKU. s HAYKH
UBUIN3AIHUH. Paciumpenue  [«Xumus»,
Kpyrosopa. BAKHEMILINE
STaInbl SIPKUe
JIMYHOCTH
2. Bocnutanue  [OpHCT Pesepdopr - 3HAKOMCTBO ¢ |OTBITHI OKTSI0ph
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MOJIOKUTEIBHOTO [Ouorpadus U HAy4YHbIE  [UCTOpUEH Pesepdopna.
OTHOLIECHUS K OTKPBITHS HayKH. HayuHnblie
TPydy U Pacuipenue  |TOCTHKEHUS,
TBOPYECTBY. Kpyro3opa. BBIBO/IBI.
lHTemeKTyanpHoe PazButue Hepeuiennsie
BOCITUTaHUE. MHTEJJIEKTAa.  Hay4HbIE
poOJIEMBI.
3. Bociutranue  [M.B. JlIomoHOCOB - Bocrnutanue  |M.B. HOSIOPb
[TOJIOKUTEIBHOTO [POCCUMCKUM aKaJleMHUK.  [IaTpUOTH3Ma, |JIoMOHOCOB
OTHOILEHHUS K TI00BU K ouorpadus,
Tpy1y U OTEUECTBY, OTKPBITHS,
TBOPYECTBY. FOpJIOCTH 32 |CO3JaHue
Hally HAyKy. [I€pBOrO B
Poccun
YHUBEpPCUTETA
4. Bociutanue  |[Xemdpu [eBu BKIazg Bocrnutanue |buorpadus  |mekabpb
[OJIOKUTEIBHOTO [HAYYHbIE OTKPBITUS U TPyZ0Jto0us, [pUMep
OTHOLLEHHUS K ouorpadus KU3HU
Tpy1y U WHTEPECHOTO
TBOPYECTBY. YeJI0BEKa -
YUEHOrO0.
S. I'paxxnancko-  [[IepBoe 301010 Poccun  |Bocnutanue — 3HaueHue STHBApb
MaTPUOTHUECKOE MaTpUOTU3Ma, [30JI0Ta B
BOCIIUTAHUE. III00BU K 00111eCTBE.
Bocnuranue OTCYECTBY. OTtkpeITHE
[10JI0’KUTEIBHOIO DOopMHUPOBAHUE BAKHEHUIITNX
OTHOILLEHUS K OepexHOTOo MECTOPOXKIEH
TpYyIy U OTHOLICHUS K Ui, 3HAYEHUE
TBOPUYECTBY. NPUPOJHBIM  |[IUIS
pecypcam PKOHOMUKH,
METObI
TOOBIYN.
6. I'paxnancko- |I.11. MenneneeB yuenslii [Bocriuranue  |JI.U. dheBpaib
MaTPUOTHUUYECKOE |1 MATPUOT. naTpuoTu3Ma, [MeHnzeneeB —
BOCITUTAHHE. TI00BU K ouorpadus,
Bocnuranue OTEUECTBY. Hay4HbIE
[OJIOKUTEIBLHOTO JOCTH>KEHMUS,
OTHOLIEHMS K MaTPUOTHU3M.
TPyLy 1
TBOPYECTRBY.
7. Oxonoruyeckoe [CTekIo - crpoutenbHelii  |DopmupoBanne 3HaueHUE MapT
BOCITUTAHUE MaTepuai OyyIiero. OepeKHOTO KpPEMHUS 1
OTHOLIEHUS K [ero
[PUPOJHBIM  |COCIMHEHUI B
pecypcam. KU3HU

colymMma,

CTCKIJIO -
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CTPOUTEIIbHBI
1 MaTepuan
OyyIIero.
8. I'paxxnancko-  |[Mcropust 1o0ObIYM U Bocnuranue  |Yrous, arpeiib
MaTPUOTHUYECKOE [IepepadOTKH KAaMEHHOTO [MAaTPUOTU3MA, |100ObIYa U
BOCIIUTAHUE. yrisa. Kpynaeiimme TI00BU K 3HAYCHUE
Bocnutanue MeCTOpOXKeHHs Poccuu. |0TedecTBy, YIS
[OJIOKUTEIBLHOTO ropaocTy 32 |Pa3BenaHHbIe
OTHOILLICHUSA K Poccuiickyro  [yrojabHbIE
TPydy U HapOJ U HayKYy. [0acCelHBI.
TBOPYECTBY.
0. I'paxxnancko- [[lupomeramnyprust ocHoBaBocniutanue  |JloObrya pya. mait
[aTPUOTHYECKOE [PKOHOMMKH M BOGHHOW  [maTtpuotusMma, [lomydenue
BOCITUTAHHE. MOIIY CTPAHBI. 1I00BU K YEPHBIX U
DKOJIOTHYECKOE OTEUECTBY. LBETHBIX
BOCIIUTAHHE METaJIJIOB.
3HayeHue
METaJUIOB JJIsi
SKOHOMUKH
ILnan BociuTaTeJbHOM PpadoThI
Bropoii roa 00y4enust
Hanpasnenue HaumeHnoBanue [{eb Kpatkoe Cpok
onucaHue BBITIOJTHCHUS
1. Bocnutanue  [Hayunsrii nogsur A.M. |Bocniutanue  |buorpadwus u CEHTSAOPH
[MOJIOKUTEIBHOTO |byTiiepoBa. MaTpuoTU3Ma, OTKpbITUS A.M.
OTHOILLEHUS K TI00BU K byTtneposa
TpYyIy U OTEYECTBY.
TBOPYECTRBY.
2. AJIKaHbI B OBITY - DopmHpoBaHNe 3HaUYCHNE OKTSI0pb
310poBbecOepera |0MacHOCTH, BO3HUKAIOIINE [OEPEKHOTO YIJIEBOJIOPOJIOB
folee 1 [IpPU UX UCIOJb30BAaHUHU, [OTHOIIEHUS K OKU3HU COLIUYyMa,
PKOJIOTHYECKOE  [COOII0IEHUE TEXHUKH [PUPOJHBIM  |[IPABUIIBHOE
BOCITUTaHHE 0€30MacHOCTH NpHU pecypcam. VICIIOJIb30BAHUE
MCIIOJIb30BAHNH. YTJIEBOJIOPOJIOB.
3. Bocnutanue  |300pereHue Bocnutanne  |H.n. 3enunckuit  HOsOph
0JIOXKUTEILHOrO [IpoTuBOrasa B Poccun  [matpuotusma, [Ouorpadus,
OTHOILICHUS K H./I. 3enuHCcKni YeI0BeK |T00BU K OTKPBITHS,
Tpy1y U 1 IaTPHUOT. OTEUECTBY, CO3/JaHUE MIEPBOTO
TBOPYECTBY. roppoctv 32 B Poccun
[ paxxnaHcKo- Hallly HaAyKy. |[[IpPOTHBOIasa.
[MAaTPHUOTUYICCKOC
BOCIIMTAaHUC.
4. I'paxxmancko- |B.B. MapkoBaukoB Bkiaj [Bociuranue  buorpadus B.B. |mexadbpp
[aTPUOTHYECKOE (B HAYKY. NaTpuoTU3Ma, MapKOBHUKOBA,
BOCITUTAHHE. TI00BU K 3HAYCHUE €TO
Bocnutanue OTEUECTBY. paoor.
[OJIOKUTEIBHOTO

OTHOIICHHUA K
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TPyAy u

TBOPUYECTBY.
S. Cnuprtse! - npuMmenenue, (Bocnuranue  |Bocnnranue SAHBapb
310poBbecOepera [HEraTUBHOE BIUSHUE HA  [IPABWJIBHOTO  IPaBUIILHOTO
[O11l€€ BOCIIUTAHUE|OPTaHU3M YEJIOBEKA. OTHOLLEHUSI K |OTHOLIEHUS K

[locnencTBus. AJIKOT OJII0. AJIKOT OJII0.
6. I'paxxnancko- /.M. MenneneeB yuenslii |Bocnutanue  |[JI.1. Menpaenees - ((peBpaib
MaTPUOTHYECKOE |F MATPUOT. MaTpuoTH3Ma, |Ouorpadusi,
BOCIIUTaHHE. TI00BU K Hay4yHbIE
BocnuTtanue OTEYECTBY. JOCTUKEHUS,
[OJIOKUTEIBbHOTO MaTPUOTU3M.
OTHOILIEHUS K Iucceprarnus «O
Tpy1y U CMEIIEHUH CIIUpTa
TBOPYECTBY. C BOJIOW» HE
3nopoBbecOepera repexosias
FOILICE BOCITUTAHUE MpaKkTUYecKas

LIEHHOCTb pa0OThI.
7. I'paxxnancko- |Anbdpen HobGennb dopmupoBanue Mctopus ceMbr  |[MapT
NaTPUOTHUYECKOE [0MOrpadusi U OTKPBITUS. [OEPEKHOTO Ho6enb B Poccun
BOCIIUTaHHE. OTHOLIEHUS K |1 32 PyOexKOM.
Bocnutanue npupoaHbiM  |J{oObrua HedTH,
[OJIOKUTEIBLHOTO pecypcam. BBEJCHHBIE
OTHOILIECHUS K Bocniutanue — [HOBLIECTBA.
Tpyay U PKoJIoTHYecKoi 1300peTeHne
TBOPYECTRBY. [PAMOTHOCTU. |AMHAMUTA.
DKOJIOTMYECKOE 3HA4YEHUE €T0 B
BOCIIUTaHHE. BOCHHBIX
EACTBUIX

8. I'paxxnancko- ([lomyueHue nepBoro Bocnutanue | buorpadgus C.B. anpens
naTpuoTuueckoe [kayuyka B Poccun, C.B. [matpuorusma, JleGenena,
BOCIIUTAHUE. JleOenes. I1F00BU K HayJIHBIC
Bocnurtanue OTEUECTBY, JOCTH>KEHMUS,
[0JIO)KUTEIBHOTO COPAOCTH 32 MAaTPUOTU3M.
OTHOIIEHUS K Poccuiickyro
TpyLy U HayKy.
TBOPUYECTBY.
0. Bormpockl npaBunsHoro  ([@opmuposanue [Ipodaemsr Mai
31opoBbecOepera [MUTaHUs. 310pPOBOTO [IPaBUIILHOTO
[O11l€€ BOCITUTAHUE o0pa3a KU3HU. MHUTAHUSA,

PA3IINYHBIC TUCTHI
1 OIIACHOCTDb
KOTOpasd 3a HUMHA

CKPBIBAETCA.
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MOHUTOPHHI Pe3yJibTATOB OCBOCHUS NMPOrPaAMMbI
3anaHus U 3a1a4u
1. Kakoit ciMBOJI HCTIONB3YIOT JJIsi 0003HAYEHHSI MACCOBOM J10JIH?
2. [Ipu momoiu kakout GopMyJibl MOKHO BBIYUCIUTH TJIOTHOCTH pacTBopa’?
3. Onpexaenure Maccy xJjiopuja HaTpust B 1 71 GU3HOJIOTHUYECKOTO PacTBOPA.
(rumoTHOCTH pactBopa 1,1 /M, maccoBas goms comu 0,9%).
4. Kakoit 00beM BOJBI clieAyeT J00aBUTh K pacTBOPY TITFOKO3BI Maccoit SO T. ¢
MaccoBoit noneit 10% mis nomyuenust 4% pactBopa.
5. Kakoe konmmuectBo BemecTsa HaxoauTes B 200 mut. 2 M pacTBopa IiltfOKO3bI.

Tecr 1 Bapuanr 1.
1. BoiGepute GpopMyity cpenHeit comnu.
1) HCl; 2) KOH; 3)KCl; 4)K;0:.

2. Naiite GOpMYIUPOBKY MOHATUS «XUMUYECKUN DIEMEHT.

3. Onpenenure MacCoOBYIO JIOJTO AJIEMEHTA KUCIOpOoa B COCTaBe TUApocyibdaTa

IIUHKA.
1) 71,9%; 2)56,7%; 3)89,6%; 4)42,5%.
[IpuBenuTe hopmyiTy Ha3BaHHOTO BELIECTBA.

4. IlpuBenuTte 3Ha4EHHE MOJISIPHOTO 00ObEMa rasza npu H.y. U €ro 0003HauYCHHE.

5. Onpenenure OTHOCUTEIBHYIO IIIOTHOCTh KUCIOPOAa IO BOAOPOY.

6. HpI/IBCI[I/ITC B COOTBCTCTBHMC Ha3BaHMA BCIICCTB N UX (bOpMYHBI.

1)NaCl A) A3oTHasiKMCJI0TA

2) Cu(OH): b) Cyabdart xkaaust

3) HNO3 B) Xoiopua HaTpus

4) CaCOs3 I') IlnaBukoBasi KHCJI0TA
5) HF J1) KapOonaT kaabuus
6) K2SOy4 E) I'mapoxcua meam (1)

7. BpiOepuTe Ha3BaHUs IBYXOCHOBHBIX KUCIIOT. [IpuBeaure Gopmybl.
1) Consinas KucioTa.

2) A30THasl KUCJOTA.

3) CepHas Kuciora.

4) ®ocdopHas KUCIOTA.
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5) KpeMHuueBas kuciora.
6) BpomMoBO10pOIHASI KUCITOTA.

8. [IpuBeaute GOopMyIHPOBKY 3aKOHA COXPAHEHUSI MACCHI.

Tect 1 Bapuanr 2.

1. Boibepurte popmyiry 6€3pa3IudHOro OKCHUIA.
1) H20; 2) CO; 3)Cr20:; 4) K;0:.

2. Navite GOpMyIUPOBKY MOHATUS «BELIECTBOY.

3. Onpenenure MacCOBYIO JOJIIO JIEMEHTA KaJlUs B COCTABE alleTaTa KaJusl.
1)39,9%; 2)36,7%; 3)39,8%; 4)41,5%.
[IpuBenute hopmyiTy Ha3BaHHOTO BEIIECTBA.

4. IlpuBenuTe 3HAYCHHUE YUCITa ABOTAIPO U €ro 0003HAUCHHUE.

5. Onpenenure OTHOCUTENBHYIO IMIIOTHOCTD YIIIEKUCIIOr0 I'a3a Mo BOJOPOAY.

6. Pacnipegennte cuMBOJIBI Ha3BaHHBIX AJIEMEHTOB HA METAJLIBI U HEMETAJLIBI.
1) Kanbuwit; 2) 6epumnuii; 3) xpom; 4) dbocdop; 5) yriepon; 6) Bosibdhpam; 7)
nuHK; 8) kuciaopon; 9) Heon; 10) cepa.

MeTamibl Hemertayubl

7. BpiObepuTe Ha3BaHUs IBYXKUCIOTHBIX OcHOBaHM. [IpuBeaure popmysbl.
1) I'mapoxcu KabIusi.

2) 'mppokcu aMMOHMUS.

3) 'unpoxcup kamusl.
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4) I'mapoxcun xpoma (III).
5) 'unpoxcuy Gapusi.
6) ['unpoxcua HaTpUS.

8. [IpuBeaute GopMyIHpPOBKY 3aKOHa ABOTAJIPO.

Bapuanr 1 Bapuant 2
1 |3 1 |2
2 2
3 |1 3 13
4 | 22.4 n/mons 4 16,02 *10%
5 |16 5 |22
6 |1-B;2-E;3-A;4-]1;5- |16 |1,2,3,6,7. 4,5,8,9,10.
I'; 6-B.

7 13,5 7 11,5.
8 8

Yraesogopoasl

1 BAPUAHT
1. BBI6epI/ITe Ha3BaHHC BCIICCTBA I10 paHHOHaHBHOﬁ HOMCHKIJIATYypE:

CH3CH31) 2,2,2,3,4,4-neHTAaMEeTHIITIEHTAH
| | 2) 2-TpeTOyTHIMETHIMETAH
CH;-C-CH-C-CH33) MeTHaaun300yTHIMeETaH
| | | 4) MeTWIIUTPeTOyTUIMETaH
CH3CH3CH3

2. N3omepusi B rOMOJIOTHYECKOM Psily aJIKaHOB HAYMHAETCS C:
1) Mmerana  2) mentana  3) mpomaHa 4)0yraHa

3. Mosnekyna MeTaHa MOKET IPUCOCIHHNUTD B PEAKIIH:
1) 4 moJiekyJIbI XJ10pa 3) HU O/IHOI MOJIeKYJIbI XJI0pa
2) 3 MoJIeKyJIbI XJI0pa 4) 2 MmoJ1eKyJIbI XJI0pa

4. Peaxnueii KonoBaioBa Ha3bIBaeTCS:
1) CH4t+ J2 — CH3J + HJ 3) C7H16 — C4Hi10+ CH,=CH-CH3
2) CH4 + HNO3; — CH3-NO2+ H20

5. Ilpu 31eKTpOoPHUILHOM MPUCOSAMHEHUH K aJIKEHAM XJIOpa aTaKyIOIIEH sIBIISICTCS YacTUIA:
1) orpunaTenbHo 3apsizkeHHbli HOH C173) moutekyna Clz
2) moJ10:KUTEbHO 3apsikeHHbIH noH Cl™4) pagukan Cl-

6. HazoBute BemectBo no HomeHkiarype MIOITAK:

34



CH3- C= CH3l) n300yTuiieH 3) 1,1- AuMeTHIIITUHIIEH
| 2) 2- MeTHiIponuiieH4) 2- Metuianponen-1
CH3

7. Jlns ankeHoB HauboJee XapaKTepHbl PEaKnu:
1) 3amemenus 2) npucoeauHenns 3) OKMCJIeHUs 4) BOCCTAHOBJIEHUS

8. ATOMBI yriepo/ia pyu IBOMHOMN CBS3H B aIKEHAX HAXOAATCSA B THOPUIHOM COCTOSTHHH:
Dsp? 2)sp? 3)sp 4) ruGpuau3anuu HeT

9. [aiiTe Ha3BaHue BeulecTBY o HoMeHkinarype MIOITAK:
CH3CH31) 2,2,3-TpuMeTHI-3-3TH/INIEHTAH

| 2) 2,2,3-MeTHI-3-3THJINIEHTAaH
CH;-C-C-CH2-CH33) 2,2-numeTna-3,3-1u3THja0yTan

| 4) METHIAMITUITPETOYTHI METaH
CH3CH2-CH3

10. IIpaBuno 3aifiieBa yTBEp>KIAeT, YTO B MOJIEKYJIaX YIIIEBOAOPOIOB aTOM BOJIOPOAA JIETYe
BCETO 3aMEIAeTCs TOT/IA, KOTIA OH PACTIONOKEH TIPH «..vvenenennennnn.. aToMe yriepoja.
1) mepBuYHOM 2) BTOPHYHOM 3) TPETHYHOM 4) YeTBEPTHYHOM

11. Ykaxure, MEXaHU3M y PEaKIMM B3aUMOJICHCTBUS QJIKAHOB C raJIOTCHAMHU Ha CBETY:
1) noHHbIi 2) paauKaJbHbIH LeNHOH 3) peakuuu 3aMelieHUs 4) HUKJINYEeCKH

12. YkaxwuTe, pacCTOSTHHE MKy aTOMaMH yIiiepo/a B MOJIEKYJIaX aJKaHOB.
1)0,134 am 2) 0,120 um  3) 0,154 um  4) 0,136 um

13. HazoBure pagukan:  H3C-CH-CH:- 1) n300yTHI
| 2) oyTuna
CH3 3) u300yTHII

4) TpeTHYHBIAOY THII

14. B peakunu Konosanosa u3 CH3z-CH;-CH-CH3 1 HNO; yare apyrux mnoxy4aercs:
CH3|CH3

| CH3 |

1) CH3-CH-CH-CH;32) CH3-CH>-CH-CH>-NO:3) CH3-CH»-C-CH3

| | |

NO2CH3NO2

15. Honumure ypaBaenue peakiuu: CH3-CH=CH,+ Cl,— npu temneparype 450° C.
1) CH3-CH- CH32) CH,CIl-CH=CH,+ HCI3) CH3-CHCI=CH>+ HCl

| |
CIC1

16. Ykaxure, 10 KAKOMY MEXaHU3MY HJIET PEAKLMsI IPUCOECTUHEHUS Y AJIKEHOB:
1) mo 3y1ekTpoduiibHOMY 2) N0 PAAUKAILHOMYIEMNHOMY 3) 10 HOHHOMY

17. AnkeHaMu Ha3BIBAIOTCS YIIIEBOJOPO/IbI, KOTOPHIE:

1) conepxaTt B MoJieKyJie OIHY TPOHHYIO CBAI3b.

2) coaepskaT B MOJIeKY.JIe /IBe ABOiiHbIe CBSI3U.

3) cogep:KaT B MOJIEKYJIe aTOMBI YIJIEPOJa B COCTOSIHUH SP>-ru0puan3anuu
4) conep:kaT B MOJIeKYJie OJIHY JABOIHYIO CBSI3b
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CH3

18. HasoBute BemntectBo o MIOITAK: |
1) 2,2-qumeTnadyren 2) 2,2-numetwiioyranCH;-C-CH=CH:
3) 3,3-numeTnndyren-1 4) 3,3-aumMeTnn0yTeH-2 |

CH3
19. Hazosure BemectBo no MIOITAK: CH;3-C=C-CH-CH3;
1) MeTniM30nponuIaneTuaeH 2) 2-MeTHINEeHTHH-3 |

3) 4-meTHiNeHTHH-3 4) 4-MeTHJITIEeHTHH-2 CH3

20. YkaxuTe BaJCHTHBIN YTOJ B MOJICKYJIE QJIKHHOB MEXTy THOPHIHBIME OpOUTAISIMH
aTOMOB YIJIepoJia IPU TPOUHOM CBSI3U:
1) 109° 28> 2)180° 3)120° 4)90°
21. Ykaxure, kakasi peakuusi, Ha3pIBaeTcs peakuuen Kydyeposa:
o
I
1)CH=C-CH3+ H,0 — CH;3-C-CH3;
2) 2CH=CH — CH>=CH-C=CH
3)CH=CH+2[Ag(NH3):]OH — AgC=CAg+4NH;3+2H,0

22. YkaxuTe o001yt GopMyIly TOMOJIOTHYECKOTO Psifa aIKHHOB.

1) CnH2n + 22) CnHln - 23)CnH2n4) CnH2n-6
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