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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBbI
10 XUMHWHU HA BA3OBOM YPOBHE CPEAHET'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpPaMM
cpeanero ooOmiero o0pa3oBaHMA (JIMYHOCTHBIM, METaNmpeIMETHBIM M IpeaMeTHbIM). Hay4Ho-
METOJIMYECKOM OCHOBOHM JIsl pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS IMPOrPAMM CpPEIHEro
0011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETHHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IIEATEIBHOCTHBIM MOJIX0/I0M B CTPYKTYpPE€ JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHUS IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro o0uero oOpa3oBaHUS BBIJIECIEHBI CIEAYIOLIUE
COCTAaBJISIFOLIUE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCUHCKOM TpaXJAaHCKOW HWACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJTMYMe MOTHBAIIUU K O0YYCHUIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI TUYHOCTH Ha OCHOBE KJIFOUEBBIX [IECHHOCTEH
Y UCTOPUYCCKHX TPAIHUINA 0a30BO HAYKU XUMUU;

TOTOBHOCTb U CITIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH /1€ATEIbHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLLIMMU 1IEJIOCTHOM CUCTEME XMMHUYECKOT0 00pa30BaHMUsl;

HaJIM4Yue TMPABOCO3HAHUS HKOJIOTMYECKON KyIbTypbl M CIOCOOHOCTH CTaBUTh LIETU U CTPOHUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS NpeameTa «XHUMHsS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIIUTATEIBHON NIEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCHUUCKOrO TPaKIAHCKOTO O0IlIecTBa, MNPUHSATHIMU B
o0IIecTBE HOpPMaMH W TPaBWIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIMMH IPOLECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yYaIOIINXCA.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS MIpeaMeTa «XHMHUS» OTPAXKAIOT CPOPMHPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUUYECKOH JeATeIbHOCTH OOYUYaIoIUXCs MO pealu3alii MPUHITHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs 00y4YalOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U
MPaBONOPAJIKY;

MIPEJICTAaBICHMSI O COLUAIbHBIX HOPMAaX M MpaBUiIax MEKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEIbHOCTU IPU CO3JaHUH Y4EOHBIX POEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh W MPHUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY W apryMEHTHl APYTUX TpU
aHaJIM3€ Pa3INYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YB)XEHUS K TPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yibTaT [UIMTEIbHBIX HAOMIOJEHUI, KPOMOTIUBBIX
AKCINEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U MIPAKTUKOB;

MHTEpeca W IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHUH M TMOCIEIYIOIIEM aHajiu3e MH(pOpMaluu O
MIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllUH, CBS3aHHBIE C XUMUYECKUMH SBICHHUSAMH, W TPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOUX TOBApUIIEH C MO3UIMII HPaBCTBEHHBIX
Y MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMaHMUs  IIEHHOCTEH 3J0poBOro u  Oe3omacHOro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJIIOICHHsI TIpaBHJI 0€30IaCHOT0 OOpallleHUs C BELIECTBAMHU B OBITY, MOBCEIHEBHON KHU3HHU U B
TPYZIOBOM AESATEIBHOCTH;



MOHUMAaHMsI IIEHHOCTU IPaBUJ WHAMBUIYAIbHOTO M KOJUJICKTUBHOTO OE€30MacHOIr0 IOBEACHUS B
CUTyalUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIIEICTBUI U HENPUATHS BPEAHBIX MPUBbIUEK (YIOTPEeOICHUS AJIKOT OIS, HAPKOTHKOB,
KypeHus);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIEA0BATENbCKON EATEIbHOCTH, OOIECTBEHHO
I10JIE3HOM, TBOPUECKOMN U IPYrMX BUJAX JIESATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELICHUH IPAKTUYECKUX 3a/1a4 COLIMAIbHOM HAalIPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEepeca K NPAaKTUYECKOMY H3YUEHHIO Ipodeccuil pa3jingHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUMN 110 XUMUH;

YBaXXCHHUsI K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYQJIbHOW TPAeKTOpUU oOpa3oBaHus, Oymymieit
npodeccun M pealn3alui COOCTBEHHBIX MM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0J10rM4ecKOro BOCIMTAHMS:

HKOJIOTHYECKHU LEIecO00pa3HOro OTHOMICHUSI K MPHUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HH
Ha 3emiie;

MIOHUMAaHUs TJI00AJBHOrO XapakTepa JKOJIOIMYECKUX MpoOJeM, BIMSIHUS HKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEIBL;

OCO3HaHHS HEOOXOJMMOCTH MCIOJb30BAaHUS JOCTH)KEHUH XUMHUHM Uil pElIeHHs BOIPOCOB
PaLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOT'O HENPUATHs INEUCTBUN, NMPHUHOCAIIUX BPEI OKpPYXKaroLed NPHUPOJHON Cpele, YMEHHs
IIPOrHO3UPOBATh HEOJIArONpUATHBIE HKOJOTMYECKUE TIOCIENCTBUA MpEeNlpPUHUMAEMbIX JeHCTBUN U
[IPEeOTBPALLATD UX;

HaJIM4YUsS Pa3BUTOTO HKOJIOTHYECKOTO MBILUIEHHS], SKOJIOTHYECKON KYJIbTYpPBI, OIBITA JEATEIBHOCTH
9KOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHMS  PYKOBOJACTBOBATbCSA MMM B I103HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLIMAIbHOM IpakTHKe, CIHOCOOHOCTM M YMEHHUs AaKTHUBHO HPOTUBOCTOSTH
uaeosoruu xemohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPaKTHUKH;

MMOHUMAaHUs ceu(UKA XUMHUH KaK HayKd, OCO3HaHMs €€ posid B (OPMUPOBAHUU PALIMOHATILHOTO
HAy4YHOT'O MBIIUICHUS, CO3[JaHUU IIEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KAIOLEM MHUpPE KaK O €IMHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUHM IPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHHH NMpoOJeM COXpaHEHHUS
IIPUPOJHOTO PaBHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUHU Il COBPEMEHHOM LMBWIM3AaLUU: B €€
I'YMaHMCTHYECKOM HaNpaBIEHHOCTU M BaXKHOM POJIM B CO3/IaHMM HOBOM 0a3bl MaTepHalbHON KYJIbTYPHI,
pelIeHnH TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOW, SHEPreTHUECKOH,
MUIIEBOM M 3KOJIOrMYecKoi 0e30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIIEYeHUN YCIOBUHN YCIEIIHOTO
TpyJa 1 SKOJIOTHYEeCKH KOM(OPTHOM KHU3HH KaXKJI0T0 YJIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUS CYITHOCTH METOJIOB IO3HAHMUS, UCIIOIb3YyEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh INOJy4YaeMble 3HAHUS AJIs aHaiu3a U OOBACHEHUs
SBJICHUM OKPY’KAIOIIEro MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHH, yMeHHs JelaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHHS Ha OCHOBE HAyuyHBIX (DAKTOB M HMMEIOLIMXCS JAHHBIX C LENbI0 MOJYyYeHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHHUS I pelieHust mpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOPa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAaHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATbHON e TeIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOSHUS Y4eOHOro mpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIFOYAOT:

3HaUYUMBIC JUII  (OPMUPOBAHUS  MHPOBO33PCHHSI  OOYYAIONIMXCS  MEXAUCIHUILTUHAPHEIC
(MeXIIpeIMeTHBIC) OOIICHAYYHBIC IMOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
crenu(uKy METOJI0B MO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CHCTEMa, HAy4YHBIH (DaKT, MPHUHIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHKE, HAOII0ICHUE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHHBEpCAIbHBIC YyYeOHbIC JeHCTBUSA (TIO3HABaTENbHbIC, KOMMYHHKATHBHBIC, PETYJISATHBHBIC),
obecnieunBaromue (GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
00ydJaronumxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalbHbIC Y4eOHbIE JACHCTBUS B MO3HABATEIbHON M COLMAIBHOMN
IIPaKTHKE.

MeTtanpeaMeTHble  pe3yJabTaThl  OTPAKAIOT  OBJAJCHUE  YHUBEPCAIbHBIMH  YYCOHBIMH
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYJITHUPOBATh U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIAT IENI ACSITEIBLHOCTH, 3a7aBasi MmapaMeTpbl U KPUTEPUU UX JOCTHIKCHHS, COOTHOCHTH
Pe3yabTAThI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIIOJIb30BaTh TP OCBOCHUH 3HAHHWNA MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKK TIOHSATHH M YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHUS JUIS
OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBICHUH,

BBIOMpATh OCHOBAHHS M KPUTEPHH JUTS KJIACCU(PUKALMH BEIISCCTB M XUMHUYECKHX PEAKIIHIA,

YCTaHABIIMBATh IPUYNHHO-CJICICTBCHHBIC CBSI3U MEXKy U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHAYKTHBHBIC, ICIyKTHBHBIC, 110 AQHAJOTHMH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPHBACMBIX SBJICHHSX, (OPMYJIUPOBATH BBIBOJIBI H
3aKJTFOYCHUS,

MPUMEHSITh B TIPOIECCE MMO3HAHUS, UCTIOIb3YeMble B XUMUU CUMBOJIMYCCKHIE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJENBHBIE MPEICTaBICHUS — XUMHUYECKH 3HaK (CHMBOJ) DJIEMEHTAa, XMMHYECKas
(dbopMyIa, ypaBHEHNE XUMHYECKON PEAKIIUU — MPU PEIICHUN YUICOHBIX MTO3HABATEIIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHSITh Ha3BaHHBIE MOJENbHBIC MPEACTABICHUS MM BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMBIX BEIIECTB M XUMUYCCKUX PEAKITHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIINN;

(dbopMynHpoBaTh MENU U 33/1a4ll UCCIICOBAHMSI, HCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSATEIHHO
c(hOpMYyIMPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTA TO3HAHWS W OCHOBBI I (HOPMHpPOBAHUS
TUIOTE3bI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BIIQJICTh  HABBIKAMU  CAMOCTOSITEILHOTO  IUIAHUPOBAHUS W TIPOBEACHUS  YUYCHUUICCKUX
HKCIIEPHUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOMIOJaTh 3a XOJIOM IIPOIeCCa, CaMOCTOATEIbHO
MIPOTHO3UPOBATH €T0 PE3yJIbTAT, (POPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

MPUOOPETaTh OMBIT YYCHUYECCKOW HCCIICIOBATEIILCKOH W TPOSKTHOW JEATEIBHOCTH, MPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOWUCKY METOJOB pEIICHHS MPaKTHUUECKUX 3ajad,
MIPUMEHECHHIO Pa3TUYHBIX METOJIOB TIO3HAHHMS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX HMCTOYHHKAX HWHQoOpMaIuu (HayqHO-TIONYJISpHAs JHTEepaTrypa
XUMHUYECKOTO COJIeP:KaHus, CIIpaBOYHBIC MOCOOMS, pecypchl MHTepHETa), aHAIM3UPOBaTh UHGOPMAITUIO
pa3IMYHBIX BUAOB W (HOpPM TPEJACTABJICHUS, KPUTHYSCKH OIECHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUNBOCTD;

(hopMyIIMPOBATh 3aMPOCHl U IPUMEHSTH Pa3jIMYHbIC METOJbI MPU MOWCKE B 0TOOpe MH(pOpMaIHH,
He0OXO0IMMOM s BHITTOTHEHUST y4EOHBIX 3a/1a4 OMPeIeIEHHOTO THUIIA,



npuoOpeTaTh OMNBIT HUCIOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANIbHYIO (pOpMY TpeAcTaBiIeHus: HHPOpMaLUH (CXeMbl, rpadukH,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEJCTBA NMPH pabdOTe C XUMHUYECKOH HHpopMarmei:
IPUMEHATh MEXIIpeIMEeTHble ((pU3MUecCKHe U MaTeMaTU4YeCKHe) 3HAaKM M CHMBOJbI, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HAJIATHOCTH.

OgJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCY)XIaeMOM TeMbl B XOJ€ JAMalOora W/WINM IUCKYCCHUH,
BBICKa3bIBaTh UACH, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBINOJIHEHHS MPEAIOKECHHON
3aJauy;

BBICTYIIaTh C MPE3CHTAIled pPe3yJlbTaTOB II03HABATEILHOW JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPHU BBIIOJHEHUHM XMMHUYECKOIO HKCIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB M3Y4aEeMBIX BEIIECTB, PEATH3AMU YIeOHOTO MPOEKTa
1 (OpMYJIMPOBATEH BBIBOJBI 110 pe3ybTaTaM IPOBEAEHHBIX UCCIEIOBAHUI MYTEM COTIIaCOBAaHUS MO3ULUI
B X0/JIe 00CYXIeHHUs 1 0OMeHa MHEHUSMHU.

OsiajieHNe YHHBEPCAJIbHBIMH PeryIssTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISITH CBOIO MTO3HABATEIBHYIO JESITEIBHOCTD, OMPEIeIIsis
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh Ipe/iiaraeMblii
QITOPUTM JICMCTBUU TpW BBINOJTHEHUH Y4YeOHBIX M HCCIENOBATENbCKHX 3a]ad, BBIOMpaTh Hambojee
3¢ GeKTUBHBIN c0CO0 UX pelIeHHs C y4ETOM MOJY4YeHMs HOBBIX 3HAHUI O BEIECTBaX M XUMHUUYECKUX
peaKImsX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUH O XUMHUYECKOW COCTABIAIOUIEH €CTeCTBEHHO-HAyUYHOU
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJIEHUNA NPUPOJIbI, B (POPMUPOBAHUN MBILIUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (DYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOJUMOHM MAJis pEUIeHHs MPAaKTHMYECKUX 3ajad
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHON Cpelie;

BJIJICHAE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATalOIIUE MOHSITHS
(XMMUYEeCKUI  DJIEMEHT, aToM, DJEeKTpOHHas 000J04YKa aToMa, MOJIEKYyja, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas (opmyina (pa3BépHyTass M COKpalEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, YriaepoAHbIH CKeneT, (QyHKIHMOHaJIbHas TpyIIa, paaukal,
M30MEpPHsI, U30MEPBI, TOMOJIOTUUECKUN Psifl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA U a30TCOJEpIKaIIe
COEIMHEHHSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHbIE COCAUHEHUS); TEOPHUH U
3aKOHBI (TEOpHs CTpPOEHMs oOpraHuyeckux BemecTB A. M. ByrnepoBa, 3akoH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIeKaIlUe B
OCHOBE NIOHUMaHMs NPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (DaKTOIIOrNUEeCKUEe CBECHUS O
CBOMCTBAxX, COCTaBe, MOJIYYEHUHU U OE30M1aCHOM HCIOIb30BAaHUM BaKHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEILHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUU BBISABIATH XapaKTepHbIE MPU3HAKU IOHATHH, yCTaHaBIMBATh MX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME TIOHATHA IIPU ONHUCAHUU COCTaBa, CTPOEHUSA W
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHH HCHOJB30BaTh XHWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaII€HHOI) (GOopMyNl OpraHMYEeCKHX BEIIECTB U
YPAaBHEHUI XMMMUYECKHUX pEaKIMH, H3rOTaBJIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTD U3YYEHHBIX OPraHMUECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHUIO K OIpeeIEHHOMY KJlacCy/Tpymme coelMHEeHuH (yrieBoopo/ibl, KUCIOPO U
a30TCOJEpXKAIINE COEJUHEHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHMs), [aBaTh MM Ha3BaHHUs 110
cucremarnyeckol Homenknarype (IUPAC), a taxke NmpUBOIUTH TPUBUAIbHBbIE HA3BAHUS OTAEIBHBIX



OPraHMYECKUX BEMIECTB (STWJICH, TMPOINWJICH, aleTWUJICH, JSTUJICHIJIMKOIb, TIUIEPHH, (EHOI,
dbopManbaeru, aueTanbIeru], MypaBbUHAas KHCIOTAa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBAs KUCIIOTA, TIIF0K03a, PPYKTO3a, KpaxMmall, IeJITI0I03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHUS OIMpPENEsATh BUIbI XUMUYECKOW CBSA3H B OPraHUYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHMUECKUX BEIIECTB A.
M. ByrtnepoBa ansi 0OBSCHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUS MaCChl BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3MUECKHE U XUMHUYCCKHE
CBOMCTBA TUIUYHBIX MPEACTABUTENCH pPa3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMUJICH, aleTwieH, OyramueH-1,3, metunOyraauen-1,3, O€H307, METaHOJ, TaHOJ, STUJICHIJIMKOIb,
TIIMLEpHUH, (PeHoI, aleTalbIerusl, MypaBbuHasi U yYKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, IeJIIII03a,
AMUHOYKCYCHAsi KHUCJIOTa), WJUTFOCTPUPOBATh TCHETHUYECKYIO CBSI3b MEXKIYy HHUMH ypaBHECHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHIl C CIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKUA YTIECBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX IMEpepadOTKHM M TMPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHUS IO XUMUYECKHM YypaBHEHUSM (MaccChl,
00BEMa, KOIMYECTBA WCXOJHOTO BEUISCTBA WIJIM TMPOJIYKTa PEAKIMHM 10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIINH);

c(OPMUPOBAHHOCTh YMEHHW BIIAJIETh CHUCTEMOW 3HAHWK OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCIOJIb3YeMbIX B XHMHUHU TpPU H3YYEHUU BELIECTB U XUMUYECKUX SBICHUHN (HaOitoleHue,
U3MEpEHUe, HKCIECPUMEHT, MOJACIUPOBAHNE), HCIOIB30BaTh CHUCTEMHBIC XHWMUYCCKUE 3HAHHS IS
NPUHATHSL PEHICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMCHCHHEM;

chOpPMUPOBAHHOCTh yYMEHUH CcOOJIOAATh TMpaBUja TOJIb30BAHUS XHMHUYECKOW MOCYIOoM W
mabopaTopHBEIM O0OpPYIOBAaHWEM, a TAaKXKe IpaBuUjia OOpAMICHUS C BEHICCTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH IIAHUPOBATH U BBIIOJHATH XUMHUECKHUN dKCIIEPUMEHT (TIPEBpAIICHHS
OpPraHMYECKUX BEIIECTB MPH HATPEBAHHUM, MOJIyUYECHUE ITUIICHA U M3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKIy OpraHUYECKHUX BEIIECTB, JCHATYpalrs OCIKOB NP HArpeBaHUM, IIBETHBIC PEAKIIUU OCIIKOB) B
COOTBETCTBUH C MpaBUJIaAMH TEXHHMKH O€30MacHOCTH MpH OOpallleHHWH C BEIIECTBAMHU U JIaOOpaTOPHBIM
000py/IOBaHUEM, MPEJICTABIATh PE3YJIbTATHl XUMHUYECKOTO IKCIIEPUMEHTa B (JOpME 3alvCH ypaBHEHUH
COOTBETCTBYIOIIUX peakluid U GOpMyTUPOBAThH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB;

cOPMHUPOBAHHOCTh ~YMCHHM  KPUTHYSCKH AaHATU3UPOBATh XHMHUYECKYH0  HWH(OPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh TpaBUiia DKOJIOTHYECKHU II€IeCO00pa3HOr0 MOBEICHUS B
OBITY U TPYIOBOW NEATENHHOCTH B LIEISX COXPAHEHHs] CBOETO 370POBbsl M OKpPYKAIOIIEH MPHUPOJAHOMN
Cpelbl, OCO3HAaBaTh OIACHOCTh BO3JICHCTBUS HA KHUBBIC OPraHU3MBI OMPEICIIEHHBIX OPraHUuYeCKHX
BelecTB, MoHuMas cmbica mokazatens [IJIK, moscHATH Ha mpuMepax CrIocoObl YMEHBIICHHUS U
MIPEIOTBPAIICHHUS X BPESIHOTO BO3JACHCTBHS HA OPTAaHHU3M UYEIIOBEKa,

JUISE O0YYarOIIUXCSl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUIS CIIETIBIX M CIIA0OBHIAAIIMX OOYYAIOUIMXCSA: YMEHHE WCIIONIb30BaTh PelbeHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mist 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHBIEC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTD TMPEJCTABICHUNA: O XHUMHUYECKOHW COCTAaBJSIONICH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUN TIPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (YHKIMOHAJIBLHON T'PaMOTHOCTH, HEOOXOAMMOW /i pelieHUs MPAaKTHYECKUX 3a1ad u
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollde MOHSATHS
(XMMUYECKUIl 27IEMEHT, aTOM, H30TOIl, S-, P-, d- SMEKTPOHHbIE OPOUTAIM aTOMOB, UOH, MOJIEKYJa, MOJIb,
MOJISIPHBIA O0BEM, BAJIEHTHOCTB, SJEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCJIICHUS, XHMUYECKasl CBS3b



(KoBayieHTHAsl, MOHHAs, METaJUIMYecKasi, BOAOPOAHAs), KPUCTAINIMYECKAs PEUIETKA, TUIBl XUMUYECKUX
peakuuii, pacTBOp, 3JIEKTPOIMUTHI, HEIIECKTPOIUTHI, SJICKTPOJIMTHYECKAs IUCCOLMALNS, OKHCIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUECKOM PEaKIMKU, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
AJIEKTPOJIUTUYECKON qucconnanuu, nepuoandeckuii 3akon . 1. MenneneeBa, 3aK0H COXpaHEHHSI MAaCChI
BEILIECTB, 3aKOH COXPAHEHMSI U MPEBPAILCHUS SHEPIHH MPU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PEHUECKHE 3HAHUsA, JIEXKAllUe B OCHOBE IIOHMMaHUs
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJIyYeHUH ¢ OEe30MacHOM HCIOJNIb30BAHMM BAXKHEMIIUX HEOPraHMYECKUX BELIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh yYMEHUU BBISBIATH XapaKTepHbIe IMPU3HAKU TOHATUHN, yCTaHABIMBATh HX
B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOUIUE MOHSTHS MPU ONMMCAHUM HEOPTaHUYECKUX BEIIECTB U UX
MPEBPAILICHUI;

c(hOPMUPOBAHHOCTh YMEHUU HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISi COCTaBIICHUS (DOPMYIT
BEIIECTB W YPAaBHCHMM XUMHUYECKHUX peakiui, cucremarndeckyro HoMmeHknarypy (IUPAC) wu
TPUBUAJILHBIC HA3BAHMS OTACJIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIM ra3, yrieKUcCibi ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHas U3BeCTb, IUThEBAs COJIA, IIUPUT U IPYTHE);

cOPMUPOBAHHOCTh YMEHHUH ONpENeNsaTh BaJCHTHOCTh W CTEIECHb OKHUCIICHUS XHWMHUYECKUX
JJIEMEHTOB B COCAMHEHMSIX Pa3UYHOIO COCTaBa, BUJ XHMHYECKOH CBs3M (KOBaJICHTHAs, WOHHAf,
MeTaJUTM4ecKasi, BOJOPOAHAs) B COCAMHEHUSAX, THI KPUCTAUIMUECKON PEHIETKA KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyNsApHas, HOHHAas, MeTaJUIMYecKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIWBATH MPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB MO HX
COCTaBY K OIPENeIEHHOMY KJIAacCy/TpyNIe COSAUHEHHH (IIPOCTHIE BEIIECTBA — METAUIBI M HEMETALIHI,
OKCH/IbI, OCHOBAaHHUSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHUH DPACKPBIBATh CMBICH Iepuoaudeckoro 3akona /. M. MenzgeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOSCHUE aTOMOB XHUMHYCCKUX
anemeHToB 14 mnepuonoB Ilepmonnueckoin cucremsl xumuueckux siemeHToB Jl. M. Menneneesa,
UCIIONIB3YSl TOHSATHS «S-, pP-, d-dJCKTPOHHBIC OPOUTATN», «IHEPTCTUYCCKUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTU HW3MEHEHHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M HX COEIMHEHHI MO MepuojaMm u
rpynmaM [lepuoanueckoil cucteMsl XUMHUYECKHX d1eMeHTOB []. 1. Menneneena;

cOpPMUPOBAHHOCTh YMEHHMH XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMUYHBIX KJIACCOB, MOJTBEPXKIATh CYIIECTBOBAHHE TEHETUYECKOW CBS3U
MEXJy HEOPraHWYeCKHMMH BEIIeCTBAMU C IIOMOIIBI) YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KIACCHPHUIIMPOBATH XMMHUECKHUE PEAKIIUU 110 Pa3IMYHbIM MPU3HAKAM
(uncnmy W COCTaBy pearupyrolldx BEMIeCTB, TEIUIOBOMY JS(DQEKTy peakiuu, HU3MEHEHHUIO CTeneHen
OKUCJICHUS AJIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTUIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHUSI PEAKIUNA PA3TMYHBIX THUIOB, TOJHBIE H
COKpalIéHHbIE YpaBHEHUS PeaklMii HOHHOTO OOMEHa, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX ATH PEaAKINH
UIYT 10 KOHIIA;

chOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUU, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITUN
MOCPEACTBOM COCTaBIICHUS DIIEKTPOHHOTO OallaHCca ITUX PeaKInit;

c(hOPMHUPOBAHHOCTh YMEHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOHW peakmuu OT
pas3nuYHbIX (AKTOPOB; XapaKTep CMEIIEHUs XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO
BozaeicTBus (npunun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHE TPOIECCHI, JIekKAIlhue B OCHOBE
MIPOMBIIIIJICHHOTO TOJIYYeHHSI CEPHOM KHUCIOTHI, aMMHAKa, a Takke COPMHUPOBAHHOCTH MPEICTABICHUIN
00 O0IIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTHUECKUX MPoOIeMax XUMHUECKOTO MPON3BOCTBA;

c(hOpMHUPOBAHHOCTHh YMEHUM MPOBOJIUTH BBIUMCIICHUS C UCIIOIH30BAHUEM MTOHSATHS «MACCOBas JIOJIS
BEIIIECTBA B PaCTBOPE», O0BEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEaAKIHIX, MACChl BEIIECTBA MU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO W3 YYacTBYIOUIMX B



peaKIMM BEUIECTB, TEIUIOBOTO 3>(PQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAacChl BEUIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh yMEHHH COOJIONaTh MpaBWiia TOJH30BAHUS XUMHUYECKOM MMOCylol u
a0opaTOpHBIM 00OPYIOBaHWEM, a Tak)Ke MpaBWia OOpaIEHHS C BEHIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHMSMH TI0 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOJHATH XMMHUECKUN SKCIIEPUMEHT (pa3iiosKeHue
IIEpOKCHUJIa BOAOPOAA B IPUCYTCTBUU KAaTajau3aTopa, OIPENEICHHE CpEeAbl PAacCTBOPOB BELIECTB C
MIOMOUIBI0 YHUBEPCAJIHLHOTO WHAMKATOpA, BIMSHHUE Pa3IUYHBbIX (PAKTOPOB Ha CKOPOCTb XHMHUYECKOM
peakiyu, peakiud HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHMOH aMMOHHUS, PElICHHE dKCIEePUMEHTaJIbHBIX 3a/1a4 1o teMaMm «Metawbsl» u «Hemeramnsl») B
COOTBETCTBHH C MpPaBUJIAMHU TEXHHKH OE30MACHOCTH MPHU OOpalleHHH C BEIIECTBAMH M J1a0OPaTOPHBIM
000py/nOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOIO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUN
COOTBETCTBYIOLINX PEeaKUUi 1 (POpMyTHUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH aHAJU3UPOBATh  XHMMHUYECKYI0  HH(OpMAaIUIO,
I10JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, MIHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOJIIOaTh MpaBUia SKOJIOTHYECKH 1e1eco00pa3HOro MOBEACHUS B
OBITY W TPYIOBOH JAEATENIBHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOUIEH MPUPOIHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3CHCTBUS HA >KUBBIE OpraHU3MbI OMPEACNEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens IIJIK, moscHATe Ha mpumepax CHocoObl yYMEHBIIEHUS W IPENOTBPALLCHUS HUX
BPEJIHOTO BO3/ICHCTBYS Ha OPraHU3M YeJIOBEKa;

JUIs 00Y4arOIIMXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBbS: YMEHHE NPUMEHSTH 3HaAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUUECKUX SIBJICHUN;
JUIS CJIETIBIX U Ca00BUISIINX O0YYAIONINXCS: YMEHHE UCIIONIb30BaTh Pelbe()HO-TOYSUHYIO CUCTEMY

ob6o3navenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer opraHmdyeckod XMMHH: €€ BOSHMKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B IIOJIYYEHHUU HOBBIX
BELIECTB U MaTepualloB. Teopust CTpOCHUs OpraHMYecKkux coenuHeHuil A. M. bytieposa, €€ OCHOBHBIE
nonoxeHus. CTpyKTypHble (QOPMYIJIBI OPraHUYECKHUX BEIIECTB. 1'OMOnOTHsA, HM30Mepusi. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiIaccUpUKAMM OPraHUMYECKHX BemiecTB. HoMeHKmaTtypa OpraHHYecKuX
CoeMHEHUIl (cucremaTHyeckas) M TPUBHAJIbHBIC HA3BaHUS BaKHEHIIMX IPEICTABUTENEH KJIacCOB
OpPraHUYECKUX BELIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YUEHHsI BELIECTB U MX IPEBpAlLEHH: 03HaKOMJIEHHE ¢ oOpa3amMu
OPraHWYECKUX BEIIECTB M MarepuajaMd HAa HX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OpPraHUYECKHX
BEIIECTB, HAOJIOJCHUE M OIMCAHUE JEMOHCTPAL[MOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKHUX
BEILIECTB [PU HArpeBaHUU (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psAl. MeTaH M 3TaH — IPOCTEHIINE IPEICTaBUTEIN
QJIKaHOB: (pU3MUECKHMEe U XUMHMUYECKHE CBOWMCTBA (peakLUUu 3aMELIeHHUs M TOPEHUus), HaxXxOXKICHUE B
IIPUPOJIE, TIOJYYECHHE U IIPUMEHEHNE.

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psA. OTHIEH M MPONWIEH — IpOoCTeHIune
NPEJICTaBUTENIM  AIKCHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakiuu THAPHPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCICHHS U TIOJTMMEpU3allin ), MOJydeHHUEe U IPUMEHEHHE.

Anxanuensl: OyragueHn-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peaxuus nonmMmepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psl. ALETHIEH — MpPOCTEHIINit
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (QU3MUECKHe U XHUMHYECKHUE CBOWCTBAa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apenbl. benzom: coctaB, cTpoeHHE, (QHU3MUECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTeHUPOBAHNS U HUTPOBAHU), IOIYYEHHUE U IPUMEHEHUE. 101y01: cocmas, cmpoenue, guzuieckue u
Xumuueckue CceouUcmea (peakyuu 2ano2eHupo8anus U HUMPOBAHUS), NOJYUeHue U HnpuMeHeHue.
TokcuyHOCTH apeHOB. I'eHeTHYecKas CBSA3b MEKIY YIIIE€BOAOPOAAMM, NIPUHAUICKAIIUMA K Pa3JIMYHBIM
KJIaccaM.

[IpupoaHble UCTOUHMKH yriieBoAopooB. [Ipupoansiii ra3 u nonytHele HedTsaHbIE Ta3el. HedTh u
e€ mpoucxoxzaeHue. CrocoObl mnepepaOOTKM  HEPTHU: TEeperoHkKa, KpeKUHr (TepMHUYECKUH,
KaTaJuTHYecKuil), muponus. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B
ob1Ty. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHUs BEIIECTB U WX MPEBpAIlleHNi: 03HAKOMJIEHUE C 00pa3iamMu
IlacTMace, KaydyykoB M pe3uHbl, koiuiekuuun «Hedte» u  «Yromp», MoJenupoBaHUE MOJEKYI
YTJIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHNE MPAKTUYECKOW pabOoThl: MOJyYEHHUE ITHIIEHA U
HU3Yy4YEHHUE Er0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BEIECTBA WJIM MPOJAYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OAHOATOMHBIE CHUPTHI. METaHOJ M 3TAHOJN: CTPOCHME, (PU3MUYECKHe U XMMUYECKHE
CBOMCTBa (peaklUMHd C AaKTUBHBIMH MeETallJIaMH, TaJOreHOBOJOpPOJIaMH, TOpPEHHE), TMPUMEHEHHE.
BonopoaHele cBsi3M MeEXIy MOJEKyJIaMU CIHUPTOB. JleHCTBME MeTaHOJa W 3TaHOJA Ha OPraHu3M
YEJI0BEKa.

MHoOroaToMHbIE€ CIUPTHI. DTWICHTJIMKOIb M TJIMLEPUH: CTpOeHHE, (U3NYECKHe M XHUMHUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO IEJIOYHBIMM METAJUIAMH, KaueCTBEHHAs pEeakius Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M uenoBeka. [ [puMeHeHne runeprutHa u 3TUIIEHTIIMKOJIS.




@DeHo: CTpOSHUE MOJICKYNbI, (PU3UYEeCKHe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue denomna.

Anbnerunsl U kemousi. DopManbaerui, aneTanbIeru]: CTPOeHHE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBA (PEaKLUU OKUCIEHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTY4YEeHUE U IPUMEHEHUE.

OHOOCHOBHBIE NIpeieNbHbIe KApOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsi KUCIIOTBI: CTPOEHUE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, 0OLIME Ul Kjlacca KUCIOT, PeakLus dTepu(uKalun),
nojiyueHue M npumeHeHue. CTeapuHOBass U OJIEMHOBAas KUCJIOThl KaK MPEACTaBUTENIN BBICIINX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBUE.

Crnoxable 3(¢Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIHN3 CIOXKHBIX 3GUpPOB. KUpHI.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas poib )KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yriieBoAoB (MOHO-, AM- W Toiucaxapuzbl). [nmokoza —
IIPOCTEHIIMI MOHOCaxapua: OCOOEHHOCTH CTPOCHMsI MOJICKYJbl, (U3MUECKHE U XMMUYECKHE CBOWCTBA
(B3ammopeiictue ¢ runpokcugoM wmenu(ll), oxucienme amMmmuauHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAQHOBJICHHE, OpO’KEHHUE TJIIOKO3bl), HAXOXKICHUE B NPHUPOJE, IPUMEHEHHE, OMOJIIOrnYecKas poJlb.
®orocunTe3. PpyKkTO3a KaK U30MEP TIIHOKO3HI.

Kpaxman u nemnonosa Kak nOpupofHsle noiaumepbl. CTpoeHHE KpaxMmana U LEJUIFOJIO3BL.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUIpoJn3, KAYeCTBEHHAsl peaklus ¢ HOJOM).

DKcIepUMEHTaIbHbIE METO/Ibl M3YUEHHsI BELIECTB U MX MPEBPALICHUI: IpOBeIeHHE, HAOII0IeHUE U
ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAuE€CTBEHHBIE pPEAKIMH OJHOATOMHBIX
CHUPTOB (OKMCIIEHUE 3TaHoa okcuaoM Menu(1l)), MHOroaToMHBIX CIIUPTOB (B3aMMO/ICHCTBHE INIMLIEpUHA
¢ runpokcunom wmeau(Il)), ampaernnoB (OKHCIEHHME aMMHAuHbIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuaom Meau(ll), B3ammoneiicTBue kpaxmana C HOJOM), IPOBEAECHUE IMPAKTUYECKOH paldoThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCJIOTBHI.

Pacuérnbie 3amaun.

Bbruncnenuss 1no ypaBHEHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3zoTconeprkaie OpraHu4eckie COeINHEHUS.

AMUHOKHUCIIOTBl Kak aM@oOTepHble OpraHuueckue coeAuHeHus. Duznueckue MU XUMHUYECKHUE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MMLKHa). buonoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuapl.

benku kak mpuUpoJIHBIE BHICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTopuyHas U TpPEeTUYHAs
CTpYyKTypa OenkoB. XMMUYECKHE CBOMCTBA OEJIKOB: I'MJIPOJIN3, ACHATYpallus, KAYeCTBEHHbIE peaKIMi Ha
Oenku.

DKcIepUMEeHTaIbHbIE METO/bI U3YyUEHHsI BEIECTB M UX IMpeBpalleHuil: HaOIr0ieHue U ONUCaHHue
JI€MOHCTPALIMOHHBIX OIBITOB: JIeHaTypalys OEJIKOB IPU HarpeBaHUH, [IBETHBIE PEAKIIUU OEIKOB.

BbicokomonekyIsipHbIe COeIHHEHHSA

OCHOBHbIE TIOHATHUS XUMHHM  BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHU, CPEOHSAS MOJeKylsipHas Macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEPU3aLMs U TOJUKOHICHC AL

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHUS BEIECTB U UX MPEBpAIlCHH: 03HAKOMJIEHHE ¢ 00pa3aMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanusi MeXNpeAMETHBIX CBA3€M Mpu H3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk U TOHITHH,
SIBJISFOIIMXCS] CHCTEMHBIMHM ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOme ecTecTBEHHO-HAyYHbIe MOHATHUS: sIBIEHHE, Hay4HbIH ()akT, THUMOTE3a, 3aKOH, TEOpHs,
aHaJlM3, CHHTE3, Kiaccupukauus, TI[EepUOAUYHOCTh, HAONIOJEHUE, U3MEpPEHHe, SKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: Marepus, SHEprusi, macca, aTOM, OJJIEKTPOH, MOJEKYyJa, SHEPreTUYEeCKHil YpPOBEHb,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, (PU3UYECKUE BEIMYMHBI M EIMHHUIBI HUX
U3MEpeHusl.

buonorusi: knerka, opraHusM, Ouocdepa, OoOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPBI, DEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHojorus: IHIIEBEIC MNPOAYKTBI, OCHOBBLI PpPAIMOHAJIBHOI0 IMHWTAaHHA, MOIOIIHUEC CpPpCACTBA,
JICKAPpCTBEHHBIC MW KOCMCETHUYCCKHUC IpEraparbl, MaTCpHajlbl H3 HCKYCCTBCHHBIX H CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuuyeckne 0CHOBbI XMMHH

Xumudeckui 3meMeHt. ATom. Snpo aroma, U30TOIBI. DJIEKTPOHHAs 000J04YKa. DHEPreTUYeCKue
YpOBHHU, TMOJAYpPOBHH. ATOMHBIE oOpOuUTamu, s-, p-, d- smemeHTh.. OCOOEHHOCTH pacIpeneaeHHs
ANIEKTPOHOB IO OpOWUTAIsIM B aroMax »JJEMEHTOB TMEPBBIX YETHIPEX TIEPHUOJOB. DIICKTPOHHAS
KOH(UTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u llepuonnueckas cucrema xumuuyeckux vieMeHToB [[. M. Menneneesa.
CBsa3b nepuoanveckoro 3akona u [lepuoauueckoit cuctembl xumudeckux anemeHToB 1. 1. Menneneena
C COBPEMEHHOW TEOopUel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMH IPOCTHIX M CJIOXKHBIX BELIECTB IO TIpyHlaM U IMepuojiaM. 3HAueHHeE
MEPUOIMYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemniecTBa. XUMHUYECKasi CBA3b. BUIbI XUMHYECKON CBA3M (KOBaJIEHTHAs! HEMOJSpHAs U
MOJISIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM XUMHUYECKOW CBSI3U
(oOMeHHBI M JOHOPHO-aKUENTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI M AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tunbl KPUCTAITUYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THIMA KPUCTALTUYECKON PEIIETKH.

[lonssTue o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pPAacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHKkiIaTypa HEOpraHMYEeCKHUX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIACCAM.

Xumunyeckas peakius. Knaccudukanus XUMHUECKUX PEAKIM B HEOPraHUYECKON U OPraHUYECKOM
XUMHUU. 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHS W TMPEBPAIICHUS DHEPTUH TPH
XUMHUYECKUX PEAKIHUAX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3IUyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnektponuTrueckas auccoruaius. CuibHbIe U clladbie 3aeKTpouThl. Cpesia BOAHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpajibHas, HIEJI0YHAas.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKClepuMEHTAIbHBIE METO/Abl M3YyUeHHUs BEUIECTB M HMX MPEBpAIICHUI: JEMOHCTpAlus TaOJHIl
«Ilepmoanueckas cucrema xumuueckux osnemeHtoB JI. M. MenaeneeBa», HU3ydyeHHE MOJEIEH
KPUCTAITTMYECKUX PEIIETOK, HAOMIO/IEHUE W OMHCAHHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(pa3znoxeHue TMEepOKCHIa BOAOPOAA B MPHUCYTCTBHHM KaTaau3aTopa, OIpPEACIICHHE Cpelbl pacTBOPOB
BEIIECTB C TIOMONIbIO YHUBEPCAIBHOTO WHIMKATOpa, pEaKIUd HOHHOTO OO0MeHa), MpPOBEACHUE
MPaKTUUECKON paboThl «BinsiHUE pa3uHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEaAKIIHI.

Pacuérneie 3amaun.

Pacuétel 1o ypaBHEHUSM XMMHYECKUX PEaKIWi, B TOM YHUCJIE TEPMOXUMHUYECKHE pPaCUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHSATUS «MACCOBas JI0JI BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. Ilonoxenne nemeraiuioB B [lepronnueckon cucreMe XUMUYECKUX 3yiemMeHToB JI. U.
MenpeneeBa U 0COOEHHOCTU cCTpoeHUs aromoB. (Dusnueckue CBOWCTBa HEMETAIOB. AJIIOTPONHUS
HEMEeTaJJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIINX HEMETALIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa, yriepoaa u
KpEMHHUS1) ¥ UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOJIHBIX COSTUHEHUN).

[IpumeneHne BaXKHEUIINX HEMETANIOB U UX COCIMHEHUM.

Merauel. [lonoxenne meraiwioB B Ilepuoanueckod cucreMe XuMuueckux snemeHtos . .
MenneneeBa. OCOOEHHOCTH CTPOCHHS AIEKTPOHHBIX 000J0UeK aTOMOB MeTauioB. O0mme dusndeckne
cBolicTBa MeTauioB. CIUIaBbl METAIIJIOB. DJIEKTPOXUMUUYECKHUM psAJl HAPSHKEHUH METaIIOB.



XUMHUYECKUE CBOMCTBAa BaXXHEUIIUX METAJJIOB (HATpUM, Kajaui, KalbIUi, MarHui, ajqrOMUHUMN,
LIUHK, XpPOM, KEJIe30, ME/Ib) U KX COCTUHEHHH.

O6u1re ciocoObl moyyeHust MeTayuioB. [IpuMeHeHe MeTayuioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BELIECTB W UX IPEBpPALICHUN: H3yYEHUE KOJUICKLIUU
«MeTamibl ¥ CIUIaBbl», 00pa3llOB HEMETAIOB, PEIICHHE SKCIEPHUMEHTAIBHBIX 337a4, HaOII0IeHUEe U
ONMCaHUE JEMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE TUIPOKCHUIA ATIOMUHHS C
pacTBOpamMH KUCJIOT U LIEN0YEN, KAUECTBEHHBIE PEaKIIMY HA KATUOHBI METAJIIIOB).

Pacuérnebie 3anaun.

Pacuérel Macchl BemiecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE WU
00BEMY OJTHOTO M3 YYaCTBYIOLIUX B PEAKIMU BEILECTB, pacYEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOYKTOB PEAKIIMH, €CIIU OJTHO U3 BEILECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Pomp xuMum B oOecneuyeHHHM SKOJIOTHYECKOH, JHEPreTMYECKOW W MHINEBOH 0e30MmacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIMI.

[IpencraBnenns o0 OOMMX HAYYHBIX HPUHIUIAX T[POMBIIUIEHHOTO TOJXYYEHHUS Ba)KHEHIINX
BEILIECTB.

YenoBek B MHpEe BEWIECTB U MAaTEepUalOB: BaXHEHIIME CTPOUTEIbHBIE MAaTEpUAIIbI,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, Marepuanbl [Uisl  DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKNE U MUHEPAIBbHBIC yI00PEHUSI.

XUMHS U 3J0pOBbE 4YEJIOBEKA: IpaBWiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpENapaToB, MpaBHiia
0€30IMacCHOTO MCIIOIH30BAHMS IPENAPaTOB OBITOBON XMMHUHU B TIOBCECTHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexxnpeaMeTHBIX CBs3€ll pu U3ydyeHuu oOLIei 1 Heopranudeckoi xumuu B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUM, TaK U TMOHSITHIA,
SIBJISIFOLMXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01111e ecTeCTBeHHO-HAYYHbIC TOHSTHS: HAYYHbIN (aKkT, TUIIOTe3a, 3aKOH, TEOpUs, aHAINU3, CHHTE3,
KJ1acCu(pUKaLus, IEPUOAUYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusuka: wmaTtepusi, HHEprus, macca, aroM, »3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HW30TOIl,
PallMOaKTUBHOCTb, MOJIEKYJIa, SJHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE
BelIecTBa, (PU3NUECKHE BETUYUHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, ’KocucTeMa, Ouocdepa, Makpo- U MHUKPODJIEMEHTHl, BUTAMHUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XuUMHUYECKas IPOMBIIIJICHHOCTb, METAJUIYpPIHsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajIoB, CEIbCKOXO3UCTBEHHOE IPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMalleBTHYecKas
IIPOMBIILIIECHHOCTh, IMPOU3BOJCTBO KOCMETHYECKUX IIPENAaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepHualoB, JIEKTPOHHAs TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC

Ne HanMenoBanme Koauecrso uacon DJIeKTpOoHHbIe (LM (ppoBbIE)

/i pas3fic/iIOB U TEM MPOrpaMMbI Beero  KoHTPoabHbie  Tpakrnueckue 06pazoBaTeNbLHBIE Pecypehl

padoTHhI padoThI

Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOii XUMUM
1.1 g;jrzaﬁzicxﬁgilég;;if:;ﬁ )X/Thlif[l,l/lﬁy;ee%%i}; CTPOCHIET 3 https://resh.edu.ru/subject/lesson/6149/main/
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoabl
2.1  IlpenenbHble yriaeBOIOPOAbl — AIKAHbI 2 https://resh.edu.ru/subject/lesson/6151/main/
2.2 ?ﬂ?ﬁ;ﬁenm{me YIJICBOZIOPOJIBL: - AJIKCHDL, - AIIKAMCHDL, - ¢ 1 https://resh.edu.ru/subject/lesson/5412/conspect/
2.3  Apomaruyeckue yriieBOAOPOIb 2 https://resh.edu.ru/subject/lesson/4775/conspect/
2.4 Espi%(;%l({;lxea HCTORHMIIH — YIICBONOPONOB M MX 3 1 https://resh.edu.ru/subject/lesson/6148/conspect/
Hroro no pazgeny 13
Paznen 3. Kuciopoacoaepaimue opranudeckue coeTHHeHust
3.1  Cnuptel. Penon 3 https://resh.edu.ru/subject/lesson/5727/conspect/
3.2 Anpperunsl. KapoonoBsie kucnotsl. CiosxHbie 3QUpbI 7 1 https://resh.edu.ru/subject/lesson/2065/main/
3.3 VYrueBoasl 3 1 https://resh.edu.ru/subject/lesson/6150/main/
Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue coeJUHEeHH
4.1  AmuHbl. AMUHOKUCIOTHL. benku https://resh.edu.ru/subject/lesson/4743/conspect/
Hroro no pazneny
Pa3nen 5. BeicokomoieKy/IsipHbIe COCAUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 ‘ ‘ https://resh.edu.ru/subject/lesson/4777/conspect/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 ‘ 2 ‘



https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://resh.edu.ru/subject/lesson/5412/conspect/
https://resh.edu.ru/subject/lesson/4775/conspect/
https://resh.edu.ru/subject/lesson/6148/conspect/
https://resh.edu.ru/subject/lesson/5727/conspect/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/6150/main/
https://resh.edu.ru/subject/lesson/4743/conspect/
https://resh.edu.ru/subject/lesson/4777/conspect/

11 KIIACC

KoaudecTBO 9acoB

Ne HaunmMeHoBaHue pa3aesioB M TeM MPOrPAMMBI J1eKTpouHbIe (HPpPOBLIE)
/i pa3x porp Beero Konrponsnbie  IlpakTnueckue 06pazoBaTeIbHbIE Pecypebl
padoTsI padoTbI
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue aTOMOB. [Mepuoanaeckuii 3aK0H u https:/resh.edu.ru/tv-
1.1 [Tepuoandeckass cuctemMa XUMHUYeCKHUX 3iiemeHtoB [I. . 3 :
program/archive/110
Menneneena
12 Crpociie Belectsa. MHOF0o6hase BOLCCTR 4 https://resh.edu.ru/subject/lesson/5581/co
’ p m ’ p m nspect/151080/
13 XumMHueckie peaxi 6 1 1 https://resh.edu.ru/s?l‘lb/]ect/lesson/493 8/ma
Hroro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
https://resh.edu.ru/subject/lesson/3493/co
2.1 Meranibl 6 1
nspect/
29 HeMeTamis: 9 1 1 https://resh.edu.ru/subject/lesson/5939/co
nspect/
https://resh.edu.ru/subject/lesson/4960/co
2.3 CBs3b HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB 2
nspect/
Hroro no paszneny 17
Paznen 3. XumMud 4 JKN3HL
31 UMISL 1 SKH3HD 4 https://resh.edu.ru/subject/lesson/3504/co
nspect/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3



https://resh.edu.ru/tv-program/archive/110
https://resh.edu.ru/tv-program/archive/110
https://resh.edu.ru/subject/lesson/5581/conspect/151080/
https://resh.edu.ru/subject/lesson/5581/conspect/151080/
https://resh.edu.ru/subject/lesson/4938/main/
https://resh.edu.ru/subject/lesson/4938/main/
https://resh.edu.ru/subject/lesson/3493/conspect/
https://resh.edu.ru/subject/lesson/3493/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/4960/conspect/
https://resh.edu.ru/subject/lesson/4960/conspect/
https://resh.edu.ru/subject/lesson/3504/conspect/
https://resh.edu.ru/subject/lesson/3504/conspect/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne T KoaunuyecTBO Yacos Jata uzydenust J/1eKTPOHHbIE H(POBBIE
eMa ypoka
n/n yp Becero  KP  TIIP A B o0pa3oBaTejIbHbIE pecypchl
1  Ilpenmer opraHuueckod XuUMHUH, €€ BO3HMKHOBEHHE,
pa3BUTHE W 3HaYCHHUE. BBOIHBIN MHCTPYKTaXK MO TEXHUKE 1 7 cen 4 cen
0€30MacCHOCTH.
2  Teopuss CTpoeHHUSI OpraHMYECKHX COoeIuHeHuH A. M. 1 14 cen 11 cen
BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
3 | IpencraBnenue o KIacCUPUKAIMHA OPTaHUICCKUX BEILECTB.
Homenknatypa (cucremaTudeckas) ¢ TpUBHAJbHBIC 1 21 cen 18 cen
Ha3BaHMsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUM PsijT 1 28 cen 25 cen
S5 | MeraH ¥ 3TaH — MOPOCTEUIINE NPEACTABUTENIN AJIKAHOB. 1 5 oK 2 oKt
[lepBUYHBII MHCTPYKTAX MO TEXHUKE 0€30M1aCHOCTH.
AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 12 okt 9 okt
DTUJIEH U TPOINUJIEH POCTENIINE TPEICTABUTENN aJTKEHOB 1 19 okt 16 okt
8 | Ankamuensl.  byrammen-1,3 wu  wmetunOyraauen-1,3. 1 26 okt 23 oKt
[TonyyeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI
9 Ilpaktuueckas pabora Nel. «llonmydenuwe oTuineHa U
P bt i 1 1 9 HOst 13 HOst
M3y4YEHUE €r0 CBOMCTB)»
10  AnkuwHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJO-
TUYECKUN psill. ALIETUIEH — MPOCTEUIIUI MpeICTaBUTENb 1 16 HOst 20 Host
AJIKUHOB
11 | BrpluucneHnus no ypaBHEHUIO XUMUYECKOW peakLuu 1 23 Host
12 | Apensl: 6eH301 U TONYOJ. TOKCHYHOCTD apeHOB 1 30 HOst 27 Host
13 | I'enetndeckas CBSI3b YIJIEBOJOPOJOB, NMPUHAUIEKANUX K 1 7 nex 4 rex
Pa3IMYHBIM KJIaccam
14 IIpuponiHbI€e UCTOYHUKH YIJIEBOAOPOJOB: IPUPOIHBIN ra3 U
NONMyTHbIE He(PTAHBIE Ta3bl, HEPTb M TPOIYKTHI €& 1 14 nex 11 nmex

nepepaboTKH




No KoanuecTBo yacoB ﬂaTa H3YYCHHUHA 3ﬂeKTp0HHble HHd)pOBble
Tema ypoka
n/n Bcero KP  TIP A b o0pa3oBaTejibHbIE pecypchl
15 | KoHtposbHas paboTa 1o pa3aeny «Y riaeBoA0pOIb» 1 1 21 nmex 18 nmex
16 Pabora waxg omuOkamu. IlpupogHble  HCTOYHUKH
YTIIEBOIOPOAOB: MPUPOAHBIA Ta3 W TMOMYTHbIC HE(PTAHBIC 1 28 nex 25 nex
ra3bl, He)Th U IPOIYKTHI €€ repepaboTKu
17 | IlpenenbHble OJHOATOMHBIE CHUPTHI: METAHON M 3TaHOIL
1 11 suB 15 suB
Bonoponnas cBs3b
18 | MHOroaroMHble CIMPTHI: STHUJICHIIMKOJb U TIIUIEPUH 1 18 sHB 22 sHB
19 | ®enon: cTrpoeHUE MOJICKYJbI, (U3UUYECKUE U XUMUUYECKUE
. R yaL, ¢ 1 25 sHB 29 suB
CBOMCTBa, IPUMEHEHUE
20  Anpaeruabl: hopManbaeTU/l U alleTalbAeTH . AIICTOH 1 1 deB 5 deB
21  OnIHOOCHOBHBIE  TpElNENTbHbIE  KapOOHOBBIE  KHCIIOTHI:
8 pell P 1 8pes 12 den
MypaBbUHAs U YKCYCHas
22 Ilpaktuueckas pabora Ne2. «CBoiicTBa pacTBopa YKCYCHOU
p p pacTBopa yrey 1 1 15¢es 19 des
KHUCJIOTBI»
23 CreapuHOBas U OJEMHOBAs KHUCIOTBI, KaK MPEICTABUTENIN
p ’ pea 1 22 bes 26 des
BBICIINX KapOOHOBBIX KHCIIOT
24  Mpblia Kak COJM BbICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIEe
N 1 29 ¢en 4 map
NeNCTBUE
25  Crnoxuble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT.
1 7 map 11 map
lManponus cinoxHbIX YHUPOB
26 Kuper: THAponM3, TpPUMEHEHHE, OWOJOTHYECKas pOJIb
P AP - TP ’ p 1 14 map 18 map
AKUPOB
27  VYriaeBonsl: COCTaB, KITacCU(pUKaIIUS. Baxxueiimue 1 21 Ma | an
MPEACTaBUTENH: TII0K03a, PPYKTO3a, caxaposa P P
28  Kpaxman ¥ LeuIr0I103a KaKk MPUPOAHBIE TOJTUMEPHI 1 4 amp 8 anp
29  KontponbHas pabota mo pazaeny «Kucmopomucoaepxkaiiue 1 1 11 an 15 an
OpraHUYECKHE COCTUHEHUS» P P
30 Pabota Hag ommOKaMu. AMUHBI: METHJIAMUH W aHUJIHH 1 18 amp 22 amp
31 AMHHOKHCIOTHI  Kak  aMmMQOTepHble  OpraHMYEeCcKHe 1 25 amp 29 amp




KoanuecTBo yacoB

Jara nzy4enus

DyieKTpOHHbBIE N (POBLIE

N Tema ypoxka
n/n Becero KP IIP A b o0pa3oBaTeJbHbIE pecypchl
COEMHEHMS, UX Ouosornyeckoe 3HaueHue. [lentu sl
32 | benku Kak NPUPOIHBIE BBICOKOMOJIEKYIISIPHBIE COSAUHEHUS 1 2 maid 6 maii
33 OcCHOBHbBIE  MOHATUS  XUMHHM  BBICOKOMOJIEKYJSPHBIX . .
. 1 16 Mmaif 13 maif
COEIMHEHUI
34 | OcHOBHBIE  METOJbl CHHTE3a  BBICOKOMOJIEKYJISIPHBIX . .
. 1 23 maii | 20 maii
coequHeHuil. [InacTmaccel, kKaydyku, BOJIOKHA
OBHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 34 2 2




11 KIIACC

Ne
n/n

1

Tema ypoka

[Tepuonnueckuii 3akoH u llepruoanyeckas cucteMa XUMUYECKUX
snemeHToB [[. WM. MeHneneeBa, WX CBSI3b C COBPEMEHHOU
TEOpHUEN CTPOEHUS aTOMOB. BBOIHBI HHCTPYKTaX MO TEXHUKE
0e301acHOCTH.

XuMHUUECKUil 31eMeHT. AToM. DIeKTpoHHas KOH(UTyparus
aTOMOB

KoauuecTBO yacoB

Bcero

KP

1P

Jara
U3yYeHHs

4 ceu

11 cen

DyieKTpOHHbBIE N (POBLIE
o0pa3oBaTeJIbHBIE PeCypChl

3aKOHOMEPHOCTU U3MEHEHMsI CBOMCTB XMMHMUYECKUX 3JEMEHTOB
U MUX COEAVWHEHHMH IO TIpynnamM M IepuojaM. 3HadyeHUe
IIEPUOANYECKOI0 3aKOHA U CUCTEMBI XUMHUYECKUX IeMEeHTOB J[. M.
MeHeneeBa B pa3sBUTUU HAYKU

Crpoenue BemiecTBa. XUMHUECKasi CBsI3b, €€ BUJIbl; MEXaHU3MBI
o0Opa3oBaHMs KOBAJICHTHOH CBsI3u. BomopoaHas cBs3b

BanentHOCTb. DnEeKTPOOTPULIATENIBHOCTb. CTENEHb OKHUCIICHUS.
BemniectBa MOJIEKYISAPHOIO U HEMOJEKYJISPHOIO CTPOCHUS.
[TepBHUYHBIN HHCTPYKTAX MO TEXHUKE O€301TaCHOCTH.

Iloustue o JAUCTICPCHBIX CUCTEMAX. HUctunHbie 1 KOJIJIOUIHBIC
PacCTBOPHI. MaccoBas A0JIs1 BEUICCTBA B paCTBOPE

Knaccupukanyus u  HOMEHKJIAaTypa  HEOPraHMYECKHX
COoeIMHEHM. I 'eHeTHUecKas CBA3b HEOPraHMYECKUX BEIIECTB,
Pa3INYHBIX KJIACCOB

Krnaccudukanus XuMU4eCKHX peakuii B HEOPraHM4eCKOH U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHHs MacChl BELIECTB;
3aKOH COXpaHEHUsT MW  NPEBPALICHHS OSHEPrUU  NpHU
XUMHUYECKHUX PEaKLUAX

Ckopocth peakuuud. OOpaTumble peakuu. XUMHUYECKOe
paBHOBECHE

18 cen

25 ceH

2 OKT

9 OKT

16 okt

23 OKT

13 mos

10

[TpakTruyeckas padota Ne 1. «BnusiHue pazianyHbIX (HaKTOPOB
Ha CKOPOCTh XMMUYECKOW PEaKIHN»

20 HOs

11

3J’IeKTpO.HI/ITI/I‘IeCKaSI aucconuranus. ITongarue o BOOOPOJHOM
nokazatene (pH) pactBopa. Peakmuum woHHOro oOMeEHa.

27 HOA




Ne Tema vpoKka KosmmuecTBo yacoB Hata DyieKTpOHHbBIE N (POBLIE
n/n yp Becero | KP iy H3Yy4YeHUs o0pa3oBaTeJIbHbIE PeCypChl
['iponu3 opraHMyecKrux U HEOPraHMUECKUX BEIIECTB
12 OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakiuu. [lonsTHe 00 1 4 nex
AJIEKTPOJIN3€E PACIVIaBOB U PaCTBOPOB COJIEH
13 | KontposbHas pabota mo pasnaeny «TeopeTnueckue OCHOBBI 1 1 11 nex
XUMHUD)
14 PaGora Ham ommOKamMu. MeTambl, WX IOJ0KEHHE B
[lepuonnueckoil cucreme xumuueckux siemeHToB JI. U. 1 18 nex
MenzeneeBa M OCOOCHHOCTH CTpPOCHHS aToMoOB. OOmime
(dbu3nyeckre CBOMCTBa METAIIOB
15  ChonaBel MeTaioB. DJIEKTPOXMMUYECKUIN pAJl HANpsKEHUN 1 25 nex
METaJIJIOB
16 | XuMHUYeCcKHE CBOMCTBA BaAKHEUIINX METAUIOB (HATPHIA, 1 15 s
KaJIUi, KAJIbIIUIM, MarHUN, ATFOMAHUAN) U UX COSUHEHUN
17 = Xumuueckue cBOICTBa XpOMa, MEIU U UX COETMHEHUN 1 22 aHB
18 XwuMuYeckHe CBOMCTBA IIMHKA, JKeje3a U X COeqUHEHHI 1 29 sHB
19 | Ilpaktuueckas pabora Ne2. PemieHue sKCepUMEHTAIbHBIX 1 1 5 es
3a1a4 no teme «MeTamib»
20 Hewmeramnsl, ux mnonoxenue B Ilepumomuueckoit cucreme
xumuueckux snemeHToB JI. . MenaeneeBa u 0coOEHHOCTH 1 12 deB
CTPOEHHSI aTOMOB
21  ®usunyeckue CBOICTBa HEMETAJIOB. Annorponus
HEMETAIUIOB (Ha TpuUMepe Kuciaopona, cepbl, ¢docdopa u 1
yriiepoia)
22 XuMHYECKHE CBOMCTBA raJOr€HOB, CEPbI U UX COCIUHEHUM 1 19 des
23 | XuMHu4YecKue CBOMCTBa a30Ta, pocodpa U UX COeTMHEHUN 1 26 deB
24  XuMHYECKHE CBOMCTBA YIJIepoia, KPEMHUS U UX COCTUHEHUIN 1 4 map
25 IlpuMeHeHUE BaXKHEHIIUX HEMETAJJIOB U UX COEAUHEHMI 1 11 map
26 OO6oOmeHue W CUCTeMaTH3alWsl 3HAHUM 1O  TeMme
«HeMmertannpr». BprauciaeHuss mo ypaBHEHUAM XUMHUYECKUX 1 18 map

peakuuil ¥ TepMOXUMHUYECKUE PACUETHI




Ne Tema vpoKka KosmmuecTBo yacoB Hata DyieKTpOHHbBIE N (POBLIE
n/m yp Bceero KP 1P H3y4YeHUs o0pa3oBaTesibHbIE PecypcChl
27 Ilpaktmueckass pabora Ne3. PemieHue SKCIEpUMEHTAIBHBIX 1 1 | an

3aja4 nno reme "Hemeramis" p
28 | KoutponpHas pabora no Temam «Metamuibi» 1 «HemeTas 1 1 8 amp
29 Pabora mag ommOkamu. Heopranumdeckue W OpraHUYECKHE 1 15 an

KHCJIOTH. Heoprannueckue u OpraHnueckue OCHOBAHUSI p
30 AwmdorepHble HEOPrAaHNYECKUE U OPTAaHUICCKUE COCTUHEHUSI.

'eneTnyeckass CBA3b HEOPraHUYECKUX M OPraHUYECKHUX 1 22 amp

BEIIIECTB
31  Poius XUMHH B obecreyeHnu 9KOJIOTHYECKOH,

SHEPreTUYeCKOM M NUIIEeBOM 0€30I1aCHOCTH, pa3BUTUU 1 29 anp

MEIULIUHBI
32 IlpeacraBmeHuss 00  OOMMX  HAYYHBIX  MPHUHIIMIAX 1 6 vai

MIPOMBIIIIJICHHOTO MOJTYYEHUS BAXKHEUIIINX BEIIECTB
33 | YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 13 mait
34 | Xumus ¥ 310pOBbE YeTIOBEKa 1 20 main

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YYEBHO-METOJANYECKOE
OBECIIEYEHHME OBPA30OBATEJIBHOT O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
o Xwumusa, 11 wmacc/ TI'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3narensctBo «IIpocBemienner»

METO/JIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISL
e Bgeemure I'abpuensa O. C. Meroaudyeckue pPEKOMEHIAIMA TI0 HCIIOJIb30BAHHUIO

yueonukoB O. C. I'abpuensna "Xumus. 10-11 ki1." 6a30Bb1i U IPOPUIBHBIN YPOBHU. - M.:
Hpoda, 2004. - 32 ¢ 1TaHHABIMH.

IHUD®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
e  Uudoypox
e [IOC Mos mkona
e POl
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