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NJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA YYEBHOTI'O IIPEJMETA
«XHUMUSA»

OI'OC ycranaBinuBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHUS 00yUYaloIUMUCS IPOrpaMm
cpeaHero o01iero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TpeAMeTHRIM). HayuHo-
METOAMYECKONH OCHOBOH ISl pa3padOTKU TNIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHSI TPOrpaMM
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO/.
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU C CUCTEMHO-ESTEIILHOCTHBIM OJIXOJIOM B CTPYKTYpPE JTMUHOCTHBIX
PE3yJIbTaTOB OCBOCHMSI MpeAMETa «XHUMHUs» Ha YPOBHE CpeIHEero o0iero oopa3oBaHus
BBIJICTICHBI CJIEYIOIINE COCTABIISIOLIHUE:

— OCO3HaHHe 00Y4aAIOIUMHUCSA POCCUNCKOM IpaskJaHCKOM UIEHTUYHOCTH

— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPECTICHUIO;

— HaJU4Khe MOTHBAIMH K 00YYCHHIO;

— LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTU Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

— TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIUXCsi PYKOBOJICTBOBATHCS B CBOCH JESITEITLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MIPUCYIIIUMH LIETIOCTHOM CHCTEME XUMUYECKOTO
o0pa3zoBaHus;

— HaJM4Ke MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTH CTaBUTH 1I€NIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIMuHOCTHBIE PE3yabTaThl OCBOCHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOH 1
BOCIIUTATEIBHOM esiTenbHOCTH OpraHu3aiiy B COOTBETCTBUH C TYMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMU U HJI€AJIAMH POCCHICKOTO
IpaXkIaHCKOTO O0IIECTBA, IPHHATHIMU B O0IIECTBE HOPMaMH U TIPAaBUIIAMH TTIOBEACHUS,
CIOCOOCTBYIOLTUMHU MPOIEcCCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00yJaromuxcs. JINYHOCTHBIE pe3yabTaThl OCBOCHUS IIPEeaAMETa « XUMUS» OTPAKAIOT
c(hOpMUPOBAHHOCTH OIBITA TO3HABATEIBHOMN M MPAKTUIECKON ASSITENFHOCTA 00YYaOIUXCsI 10
peanu3anuy IPUHSITHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1. I'paxaaHCcKOro BOCIMTAHUSA:

— 0CO3HaHMsI 00YUYAIOMIMMUCS CBOMX KOHCTHTYLIMOHHBIX TPaB M 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U TPaBOIIOPSIKY;

— TPEJCTABIICHNS O COIMATBHBIX HOPMAaxX M MPaBUJIaX MEKITMYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOH EATENIbHOCTU MPU CO3JaHUN y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

— CMOCOOHOCTH TOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, JOTUKY U apTYMEHTHI APYTUX
MIPY aHAJIKM3€ Pa3INYHBIX BHJIOB YUYEOHOM J€ATeIbHOCTH;

2. [TaTproTH4eCcKOro BOCIUTAHUSA:

— LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY U HaAyYHOMY HACJIEUIO0 OTE€UECTBEHHONW XUMHUH;
— YB@KEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U IPAKTUIECKOTO IIPUMEHEHHUST XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUSI HAYKH €CTh Pe3yJbTaT AJIUTENbHbIX HAOII0ICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

— HWHTEepeca U T03HaBaTeNbHBIX MOTUBOB B MOJIYUYEHUH U MOCIEIYIOIIEM aHaIn3e HHpopMaru
0 MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3. lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



— HPABCTBEHHOT'0 CO3HAHMS, ’TUYECKOTO MTOBEICHHUS;

— CIMOCOOHOCTH OIIEHUBATH CUTYAIlUH, CBS3aHHBIC C XUMHUECKUMH SBIICHUSMU, U TPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

— TOTOBHOCTH OLICHHMBATh CBOE MOBEJACHUE U MOCTYIIKM CBOMX TOBAPHUILEH C MO3ULIHI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MMOCTYIIKOB;

4. ®opMupoBaHNs KyJbTYPbI 310POBbS:

— MOHUMAaHMS [IEHHOCTEH 3/I0pOBOTO M O0e30macHoro odpas3a )Ku3HU; HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

— co0moIeHus paBUil 0€30MaCHOT0 OOpaIeHHs ¢ BEUIECTBAMH B OBITY, IOBCEAHEBHON KU3HU
U B TPYJOBOH EATEIBHOCTH;

— MOHUMAaHHM LICHHOCTH MPaBUJI HHIUBUIYaTbHOTO U KOJUIEKTUBHOTO 6€3011aCHOTO MOBEJCHUS
B CUTYyalUsIX, YIPOXKAIOLIKX 3J0POBbIO U )KM3HU JIOAEH; OCO3HAHUS NOCIEICTBUNA U HENIPUATHUSA
BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aIKOTr0Jisl, HAPKOTUKOB, KYpEHUs);

5. TpynoBoro Bocnuranus:

— KOMMYHHUKaTUBHOM KOMIIETEHTHOCTU B y4E€OHO-UCCIIEJOBATEIBCKOM 1€ATEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUYECKOM U APYTUX BUAAX AESTEIbHOCTH;

— YCTaHOBKH Ha aKTUBHOE y4acCTHE B PEUICHUU NPAKTUYECKUX 33]1a4 COLUATIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

— HMHTEepeca K MPaKTUYECKOMY M3y4eHHI0 Tpodeccuii pa3muyHoOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

— YBa)XXEHMsI K TPYJLY, JIOJSM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

— FOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUAYaAJIbHON TpaeKTOpuu o0pa3zoBaHus, Oyayien
npodeccuu 1 peanus3ai COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U TOTPEOHOCTEH 00IIIecTBa;

6. JK0JIOrMYeCKOro BOCIIMTAHUS:

— HKOJIOTUYECKH 11e7IeCO00Pa3HOro OTHOLIEHUS K MPUPO/IE, KaK HICTOUHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMiIe;

— MOHUMAaHHUS TI100ATBHOTO XapaKTepa HKOJIOTHUECKUX MPoOIeM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

— OCO3HaHMs HEOOXOAUMOCTH HUCIIOJIb30BAHUS JOCTUKEHU XUMUH JIJIs1 pEIIEHUs BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0NIOIB30BaAHUS;

— aKTMBHOT'O HENPUSTUS JEHCTBUM, IPUHOCALINX BPE] OKpYXKaroIlel MPUpOAHOH cpefie,
YMEHHMsI IPOTHO3UPOBATH HEOJATONPUSITHBIE 3KOJIOTHUYECKHE MTOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

— HaJIMYUA Pa3BUTOrO 3KOJOTHUUECKOTO MBIIUICHHS, 3KOJIOTMUECKOU KYJIbTYPBbI, OIbITa
JeATEIbHOCTH SKOJIOTMYECKOM HAMPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMH B
MO3HABATENIbHON, KOMMYHUKAaTUBHOM U COIIMANLHOM MPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7. lleHHOCTH HAYYHOT'0 IO3HAHMA:

— c(hopMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ ¥ 0OIIECTBEHHOM MPAKTHUKH;

— MOHUMAaHHUS cTIeNU()UKN XUMUU KaK HAyKH, OCO3HaHUsI €€ poiu B POPMUPOBAHUU
paIoHaIBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU IIEIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIeM
MHUpE KaK O €JUHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U
peLIeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;



— yOexXAEHHOCTU B 0CO00M 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHON ITUBUIIM3AINH: B €€
I'YMaHHCTUYECKOH HAIPaBICHHOCTH U BaKHOU POJIM B CO3JJaHUU HOBOI 0a3bl MaTepHalIbHON
KYJIBTYpPBI, pEIICHUH II100aTbHBIX TPOOIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA
— CBIPbEBOH, SHEPTETUYCCKOM, TUIIEBON U 3KOJOTHYECKON O€30MMaCHOCTH, B Pa3BUTUHU
MEIUIUHBI, 00€CTICYeHUH YCIOBUN YCIEIIHOTO TPYAa U SKOJIOTHYECKH KOM(OPTHON KU3HU
Ka)KI0Tr0 4JieHa O0IIecTBa;
— €CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: IOHUMAHMS CYITHOCTH METOJ0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BATh M0JIy4aeMble 3HAHUS [
aHayM3a U 00BACHEHUS SBJICHUM OKPYXKAIOIIET0 MUPA U MPOUCXOIALINX B HEM U3MEHEHUII;
—YyMeHHUs AenaTb 000CHOBaHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIHXCS
JIAHHBIX C LEJBIO ITOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;
— CHOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XMMUYECKHE 3HAHUS [T PEeLIeHUs TpobieM B
pEaIbHBIX KU3HEHHBIX CUTYalMsIX;
— MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKOMN IEATEbHOCTH;
— FOTOBHOCTH U CLIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo, K
AKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHUU 110 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMHU
NOTPEOHOCTAMU;
— MHTepeca K 0COOCHHOCTSIM TPpy/a B Pa3IMYHBIX cepax MpodhecCHOHATBEHON A TeTbHOCTH.
METANPEAMETHBLIE PE3YJIbTATDBI
MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS YUEOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPETHETO
o011ero o0pa3oBaHys BKJIIOYAIOT: 3HAUUMBbIE JUIsl POPMUPOBAHUS MUPOBO33PEHUS
00y4aroIUXCcsl MEKIUCIUILTUHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIEC TOHATHS, OTPaXKaIOIIHe
[EJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHEHU(PHUKY METOI0B TTO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTUs, IBIICHHUE, ITPOIIECC, CUCTeMa, HAyUHBIN
(dakT, IpUHLUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, HCCIIEI0BaHNE, HAOIIOACHHE,
U3MEepEeHHe, SKCIIEPUMEHT U Jp.); YHUBEpcalbHbIe yueOHbIe AecTBUS (ITO3HABATEIIBHEIE,
KOMMYHUKATHUBHBIE, PETYJISATUBHBIC), o0ecrieunBarore GopMupoBanre GyHKIIMOHATBEHON
TPAaMOTHOCTH U COIIMAIbHOW KOMITETEHIIMH 00Y4YaIOIINXCsI; CIIOCOOHOCTh 00YyJaronuxcst
HCITOJIB30BaTh OCBOCHHBIE MEKIMCLIUIIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U
YHHUBEpCalbHbIE yUeOHbIE IeHCTBUS B TO3HABATEIBHOM U COI[UAJIBHOM NMPAKTUKE.
MertanpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJIEHHE YHUBEPCATIbHBIMHU YU€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSIMU.
OBnazieHre yHUBEPCAIbHBIMU Y4EeOHBIMH MO3HABATEIBHBIMU JCHCTBUSIMHU:
1. ba3oBbIMH JIOTHYECKHMH JeiiCTBUAMM:
— €caMOCTOATENbHO (POPMYIIMPOBATH U aKTyaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarh;
— OIPEAEIIATh LENH IEATEIbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTB PE3YJIBTATHI ACITEIBHOCTH C ITIOCTAaBICHHBIMU LIEIISIMU;
— HCIIOJIB30BATh ITPY OCBOCHUH 3HAHUN MTPUEMBI JIOTHYECKOTO MBIIIJIEHUS

— BBIJIETISATh XapaKTEPHbIE IPU3HAKY OHATHI U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS ISl OOBSICHEHUS OTJENBHBIX (DAKTOB U SBJICHUM;
— BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KITacCU(UKAIIMH BEIIECTB M XUMHUUECKHUX PEaAKIIHiA;
— YCTaHAaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBICHUSIMU;
— CTPOUTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIE, AETYKTUBHBIE, IO aHAJIOTHH ), BBISBIISITH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJIEHUSX, GOPMYIHPOBATH BHIBOABI U
3AKITHOYEHUS;



— IPUMEHSATH B IIPOIECCE TTO3HAHUS UCIIOJIb3YEMbIE B XMMUN CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeINH, TPE0OPa30BBIBATH MOAEIbHBIE IPEICTABICHUS

— XMMUYECKH 3HaK (CUMBOII) 3JIeMEHTa, XUMUYecKas (opMyia, ypaBHEHHE XUMUYECKOI
peaxkuuu

— IPU PEeUIeHUU YYeOHBIX MO3HABATEIbHBIX U MPAKTHUECKUX 3aj1a4, IPUMEHSATh Ha3BaHHbIC
MOJIEIbHBIE IPEICTABICHUS Ul BBIABICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILECTB U
XUMHUYECKHUX PEAKIIU;

2. Ba30BLIMH HCCJIEI0BATEILCKHMH JeliCTBUSIMM:

— BJIaZICTh OCHOBAMM METOJIOB HAyYHOI'O [TO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLN;

— (opMyIHpPOBATH 1ENU U 3a]1a41 MUCCIIeIOBAHMUS, UCIIOJIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

— BJIQJIETh HaBbIKAMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HA0JII0JaTh 33 X0A0M IIPOLECCa, CAMOCTOSTENLHO
IPOTHO3UPOBATh €0 pe3ysbTarT, OPMYJIHPOBaTh 0O0OIIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3Y/IbTaTOB UCCIICAOBAHUS, COCTABIATh 000CHOBAHHBIM OTUET O MPOETaHHON
pabore;

— TpHUOOpETaTh ONBIT YICHUYECKOH MCCIIeIOBATENBCKON M IPOSKTHOH IS TETLHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METOJ0B PEILICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUS;

3. lIpuémamu padoTsl ¢ HHpOpMaLHeii:

— OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(POPMALUHU (Hay4yHO-NOMYJIsipHas JInTepaTypa
XMMHUYECKOI'0 COIep KaHus, CIIpaBOYHbIEe 10co0uUs, pecypchl IHTepHeTa), aHaIM3upOBaTh
MH(POPMALIMIO PA3IUYHBIX BUI0B U (hOPM MPEACTaBIECHUS, KPUTHUECKU OLICHUBATH €€
JIOCTOBEPHOCTb Y HENTPOTUBOPEUYNBOCTD;

— (hopMyIMPOBATH 3aIIPOCH] M IPUMEHAThH Pa3IMYHbIE METO/IbI IPU IIOUCKE U 0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

— MpUOOPETATH OMBIT UCIOIb30BaHUS UH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

— CaMOCTOSTEIbHO BIOUPATh ONTUMANIbHYIO (OPMY NpeACTaBIECHUS HHPOPMAIIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U T. I1.);

— UCMOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA ITPHU pabOTe C XUMUUYECKON
uHpoOpMalLreil: IPUMEHATh MeXIpeaAMETHbIE ((pr3nyeckre 1 MaTeMaTHYeCKUe) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

— HCII0JIb30BaTh U IPE0OpPa30BhIBAaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.
OsiaieHHe YHMBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

— 3a/1aBaTh BOIPOCHI IO CYILIECTBY 00CYXAaeMOM TEMbI B XOJI€ IUaora U/ui IUCKyCCHH,
BBICKAa3bIBaTh UJieH, GOPMYIUPOBATH CBOU NMPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

— BBICTYIIATh C PE3EHTALMEN PE3Yy/IbTATOB IIO3HABATEIBHOM IEATENBHOCTH, TOJYYE€HHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUN XUMUYECKOTO
HKCIEPUMEHTA, IPAKTUYECKON pabOThI O UCCIIETOBAaHHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzanuy yueOHOro nmpoekTa u GopMyJIupoBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0JIe 00CYXACHUS 1 0OMEHA MHCHHSIMHU.
Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryITHBHBIMH 1€ CTBUSIMU:

— CaMOCTOSTEJIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MIO3HABATEIbHYIO J1€ATEIbHOCTD,



onpenenss e€ Lelau U 33a4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
IpeiaraeMblii aIlTOPUTM JACHCTBHUH MTPU BHIMIOJIHEHUH YU4EOHBIX U HCCIIE0BATEIbCKUX 3a/1a4,
BBIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHHS C YYETOM MOTyYSHHsI HOBBIX 3HAaHUH O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

— OCYILECTBIISITH CAMOKOHTPOJIb CBOEH JESATEIIBHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
INPEJIMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOTPaMMBbl CPETHET0 001Iero 00pa3oBaHus 0 XUMHUH Ha
6a30BOM ypOBHE OpMEHTHPOBAHBI HA 0OECIIEUeHUE TPEUMYILECTBEHHO 00111e00pa30BaTeNbHOMN U
0O0IIEeKyIbTYpHON OArOTOBKH oOyyaromuxcs. OHM BKIIIOYAOT: cnenuduyeckue A yaeOHOro
npeaMeTa «XUMUs» Hay4dHble 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUI IO OCBOEHUIO,
MHTEPIpETAINU U TPeoOPa30BaHNI0 3HAHUH, BUABI IEITEILHOCTH T10 MOJIy4YSHHIO HOBOTO
3HAHUS ¥ IPUMEHEHHIO 3HaHUH B Pa3IMYHBIX YYEOHBIX U PEabHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH.

11 KJIIACC

IIpeaMeTHbIe pe3y/bTaThl 0CBOEHNS Kypca «O0uas 1 HeOpraHn4yecKass XuMHs»
O0TPasKAIOT:

1) cpopmuposanrnocmov npedcmasnenuii: 0 XAMAYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHH B IIO3HAHUU SIBICHUH MPUPOABI, B POPMUPOBAHUU MBILIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM ISl pEeLICHUS
MPAKTUYECKUX 3a7a4 U SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

2) 61a0eHue CUcCmemou XUMu4ecKux 3Hanutl, KoTopasl BKIIFOYaeT: OCHOBOIIOJIATAIOIINE TOHSTHSI
(XMIMUYECKHI1 2JIEMEHT, aTOM, U30TOII, S-, P-, d-2JICKTPOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS,
XUMHUYECKast CBSI3b (KOBAJIGHTHAS, HOHHAS, METaJNINYECKasi, BOJOPOIHAS), KPUCTAJUIMYECKas
pemeTKa, TUIIBI XUMUYECKUX PEaKLUid, pacTBOP, ANEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOU
peaKIuu, XMMUIECKOe PaBHOBECHE; TEOPUU U 3aKOHBI (TEOPUSI SJIEKTPOTUTUYECKOM
JIrccouuranuu, nepuoauyeckui 3akon . . MenneneeBa, 3aK0H COXpaHEHUS MacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBPAILICHUS SHEPTUU MIPU XUMUYECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIINE B OCHOBE TOHUMAHUS
MPUYMHHOCTHU U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U 0€30I1aCHOM HCIOJIb30BaHUU BaXKHEUIINX HEOPraHMYECKUX BEUIECTB B
OBITY U IPAKTUYECKOM JEeATEeIbHOCTH YEeTIOBEKa;

3) cihopmuposanrocme ymenuil 8vis615mb XapaKTepHbIEe PU3HAKK MOHATHHN, YCTAaHABIMBATH UX
B3aUMOCB$I3b, UCII0JIb30BaTh COOTBETCTBYIOLIME MTOHATHS IIPU OMMCAHUN HEOPTAaHUUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

4) cchopmuposannocme ymeHuil UCHOIb308aNb XUMHUYECKYIO CUMBOJIMKY ISl COCTABIICHUS
(dbopMyIT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIINI; CHCTEMAaTHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanmbHBIE HA3BaHUS OTAEIbHBIX HEOPraHUYECKHUX BEUIECTB (yrapHbli ras,
YTJICKHUCIIBIN Ta3, aMMHUaK, ranéHasl U3BECTh, HeTaléHas U3BECTh, MTUTHEBAS COJA, ITUPUT U JP.);
5) chopmuposannocms ymenuii onpedensms BaJICHTHOCTb U CTETIEHb OKMCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOrO COCTaBAa; BUJ XMMUUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJIOPO/IHAsA) B COEAMHEHUSX; TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasl, MOJIEKYJISIpHAs, HOHHAsI, METAJUTMUECKasi); XapaKTep CPEAbl B BOJHBIX



pacTBOpax HEOPraHMYECKUX COCAMHEHMUIA;

6) cdhopmuposannocms ymenuil ycmanagaueams MPUHAIISKHOCTh HEOPTAaHUYECKUX BEIECTB TI0
UX COCTaBy K ONpeNeIEHHOMY KJIACCY/TPYIINe COSAMHEHUH (IIPOCThIE BEIIECTBA — METAILIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIC THAPOKCHUIBI, COJTH);

7) chOpMUPOBAHHOCTh YMEHUH PAaCKPBIBATH CMBICI TIeproarndeckoro 3akona J[. 1. MenneneeBa
U IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO
byHKIINY,

8) chopmuposannocme ymenuil xapakmepuzosams NEKTPOHHOE CTPOCHHE aTOMOB XMMUYECKUX
snemeHToB 1—4 nepuonos [lepuoanueckoil cucteMbl XUMUYECKUX 3i1eMeHTOB /], U.
MeHieneeBa, UCIOJb3YsI MOHITHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUICCKHE
YPOBHU»; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX FIIEMEHTOB U HX
COEMHEHUH N0 epuoaam u rpynmam llepuoanyeckoi CHCTEMbI XUMAYECKUX 3JIEMEHTOB /1.

H. Menneneena;

9) cihopmuposanrnocms ymenuil xapakmepuzoéams (OMKUCHIBATE) OOIINE XUMHUYCCKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; MOATBEPKIATh CYIIIECTBOBAHUE T€HETUYECKOM
CBSI3M MEXKAY HEOPTaHUYECKUMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHUIH COOTBETCTBYIOLINX
XUMHUYECKHUX PEaKIIHii;

10) cghopmuposannocme ymenus kiaccupuyuposanv XAMHUYECKAE PEAKIIMH 110 Pa3IUIHBIM
npu3HaKaM (YUCITY M COCTaBYy PEarupyrouX BEIIECTB, TEINIOBOMY 3(PPEeKTy peakiuu,
MU3MEHEHHIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIINU, YIACTHIO KaTalnu3aTopa);
11) cqpopmuposarnnocms ymenuli cocmaensimes YpaBHEHUS PEAKIIU pa3IMYHBIX THUITOB; MOJIHbIC
U COKpalI¢HHbIC YPaBHEHUS peakluii HOHHOTO 0OMEHA, YYUTHIBAs yCIOBHS, IPH KOTOPBIX 3TH
peaKuu UAYT 10 KOHILIA;

12) cchopmuposannocms ymenuti npo6ooums peaKkivu, MOATBEPKIAOIINE KaueCTBEHHbIH
COCTaB Pa3IMYHbIX HEOPraHUYECKUX BEILIECTB; PACIIO3HABATDH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

13) chopMUPOBAHHOCTD YMeHUIl pACKPbI6amb CYITHOCTh OKUCITHTEIBHO-BOCCTAHOBUTEIHHBIX
PEaKIIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OaiaHca dTHX PeaKIuii;

14) copMUpOBaHHOCTD yMeHUL 00BACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUECKON peaklMK OT
pa3TUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHIECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle latense);

15) chopMUpOBaHHOCTD YMeHUL XapaKmepu3o8ams XUMUYECKUE MPOIIECCHI, TIEKAIUE B OCHOBE
MIPOMBINIJICHHOTO TIOJTyYEHUs! CEPHOM KUCIIOTHI, aMMHaKa, a Takxke chOpMUPOBAHHOCTD
MpeICTaBICHU 00 001X HayYHBIX TPUHIIUIIAX U HKOJIOTHUECKUX MPoOIeMax XUMHUECKOTO
MIPOM3BOJICTBA;

16) cghopmuposanrocme ymenuti npo8oOuns BBIMUCICHHS C HCIIOJIb30BAHUEM MTOHSTHSI
«MaccoBast JI0JISI BEIIECTBA B PACTBOPEY, OOBEMHBIX OTHOIICHHUH ra30B TP XUMHUYECKUX
PEaKIHsIX, MacChl BEIIECTBA MM 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
W 00bEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIIOBOTO AP (eKTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MTPEBPALICHUS H COXPAHEHUS SHEPTUU;

17) cqpopmuposannocms ymenuii cobaodams NpaBuia MOJb30BaAHUS XUMUYECKOH MOCYI0H U
1ab0paTOPHBIM 000PYyIOBaHUEM, a TAKXKe MpaBUiIa OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITHSAMH T10 BHIMIOJTHCHHUIO JTAOOPATOPHBIX XUMHYECKHX OITBITOB;

18) cghopmuposannocme ymenuil niaHupo6anms M BHIOTHITH XAMHUYECKUN SKCIICPUMEHT
(pa3noXkeHue mepoKcuIa BOJA0PO/Ia B IPUCYTCTBHH KaTAIN3aTOPa, OTPEACIICHIE CPEIb
PacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCATHLHOTO HHIUKATOPA, BIHSHUE PA3IMUHBIX ()aKTOPOB



Ha CKOPOCTh XUMUYECKON PEaKINH, peaKIii HOHHOTO0 0OMEHa, KaYeCTBEHHbIE pEeakllUuy Ha
cynb(har-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHMUS; PELICHHE SKCIIEPUMEHTATLHBIX
3aj1a4 o remam «Metamiby U «Hemetanibl») B COOTBETCTBUU C MPABUIIAMH TEXHUKHU
0€301acHOCTH MTpH OOPAIIEHUH C BELIECTBAMH M Ja00paTOPHBIM 000pYI0OBAaHUEM, NIPE/ICTABIISATh
pe3yIbTaThl XHMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3aIHcH yPaBHEHUH COOTBETCTBYIOIINX
peaxuii 1 GopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

19) chopmupoBaHHOCTH YMEHUN KPUTHUECKH aHATU3UPOBATH XUMHUECKYI0 HH(POPMAIIHUIO,
MoJTy4aeMyro U3 pa3HbiX uctounukoB (CMU, UaTepHeT u ap.);

20) copMUpPOBaHHOCTH YMEHHI COOI0ATh MPaBUiIa SKOJIOTHYECKH 11eJ1eco00pa3Horo
NOBEJICHUS B OBITY M TPYAOBOU JESITEIBHOCTH B IETISIX COXPAHEHHS CBOETO 3/I0POBbSI U

OKpY Karolllel MPUPOJIHOI Cpesibl; 0CO3HABATh OMACHOCTb BO3/IEUCTBUS HA )KUBbIE OPTaHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMast cMbICI Toka3atens [1/]K, mosicHITh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

21) nns oOyyarouxcs ¢ OrpaHUYEeHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE PUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

22) nnsi cnensixX ¥ claboBUIAIINX 00yUaOIIUXCsl: YMEHUE UCIIONb30BaTh Pelibe(PHO TOYSUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

11 kaacc (34y; 14. B HEAen0)

Tema 1. BemectBo (3 1)

Crpoenne atoma. O01ue cBeICHUS O YeThIPEX BUAX AIIEKTPOHHBIX opOuTaneii: s, p, d, f. Buast
U YUCIIO OpOUTAaJIeH Ha pa3HBIX 3JIEKTPOHHBIX closx. [IpaBuia 3amonHeHus: opOuTanei
AIIEKTPOHAMH. DJIEKTPOHHAS CTPYKTypa aToMa. DJIEKTPOHHbIE KOHPHUTypaIlMK U YUCIIO
XUMHUYECKHX 3JIEMEHTOB B Nepuojax. Pu3nyeckue OCHOBBI NEPUOANUECKOIO U3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB B MEPHOJAX U Ipymnnax. XuMuueckas cBsi3b. CBOHCTBA KOBAJEHTHON CBS3U:
KpPaTHOCTb, JJIMHA, SHEPTHsl, HAIPaBJIEHHOCTD, IOJIAPHOCTh, HACHIIIIAEMOCTb.
OIEeKTPOOTPULIATEIBLHOCTh ATOMOB U CTENIEHb MOJISAPHOCTH CBA3H. FlOHHAas CBA3b.
Mertannuueckast cBsi3b. BonopoaHast cBsi3b. Posib BOIOpOAHOM CBSA3U B dKU3ZHEAESATENbHOCTH
opranu3moB. [Ipuunnbel MHOrOOOpa3us BemiecTB. M3oTomus. M3omepust HEOpraHM4ecKux
COeMHEHUH. AJUTOTpONHS yriiepoa: anMas, rpadur, GpyuiepeHsl, rpadeH, HAaHO- TPYOKH.
Onpenenenne HanoTexHoioruii POCHAHO. Ilects hopM KprCTAITHUECKUX PEIIETOK.
[Tomumopdu3m. Kuakne KpuCTalIbL.

Tema 2. Xumnueckue peaxkuuu (17 1)

OO0me ocHOBaHMS KilacCU(PUKAUU XUMHUECKUX peakunii. OcoO0eHHOCTH KilacCu(hUKauu
XUMUYECKHUX PEAKLU 10 COCTaBY MCXOIHBIX BEIIECTB U MPOAYKTOB PEAKI[MU B HEOPraHUYECKON
Y OpPraHUYEeCKON XMMMH, IPABUIIBHOE UCIIOJIB30BAHNE TEPMUHOJIOTHH. XapaKTEpUCTHUKA
XUMHUUYECKHMX PEaKIUi. YIpaBiieHue XUMUYECKUMU IPOLECCAMU. DHEPIUs aKTUBALINH,
sHeprerudeckuil 6apbep. [IpuHuun neiicTBus katanuzaropa. BiausHue Temneparypsl 1
JaBJieHus (1J1s Ta30B) Ha MOJI0KEeHUe Xumuueckoro pasHoBecus. [lpunnun Jle llatense. Bona
Kak c1a0biit anexTposnnT. MoHHOe mpou3BeaeHne Boibl. Bogopoauslii mokasarens. Onpenenenne
pEaKIMU Cpeibl pacTBOPA € MOMOLIbI0 MHAMKATOpoB. O6sactu nepexoaa. M3mepenue pH
pactBopa. Peakuust cpeapl pacTBOpa U JKU3HEACATENBHOCTh OPraHu3MoB. I ' naponus. ['maponus
Heopranuyeckux cosiei. Kitaccudukanms comneit o cusiie COOTBETCTBYIONINX OCHOBAHUN U
KHUCJIOT. BO3MOXHOCTH B3aUMOJIEHCTBUSI C BOJIOM COJiel, 00pa30BaHHBIX CHJIBHBIM OCHOBAaHUEM U
CHJIbHOM KHCJIOTOM, CHIILHBIM OCHOBAaHHUEM U CJIa00M KHCIOTOM, C1a0BIM OCHOBAHHEM M CHJIBHOM
KHUCJIOTOH, c1abbIM OCHOBaHUEM U c1a00i kucnoToi. Cokpali€HHble HOHHbIE YPaBHEHUS
peakuuii rugponuza cosneid. OOmMe cBeleH!s O 3aBUCUMOCTH CTETIEHU THAPOJIN3a OT BHEITHUX
ycnoBuid. 'uaponu3 coneit KapOOHOBBIX KMCIIOT KaK YaCTHBIHN clydai TMIpOJIn3a CoJei,
00pa30BaHHBIX CUJIBHBIM OCHOBaHHMEM M c1a00i KUCIOTON. ['MIpOoiIn3 MPOCTHIX U CIIOKHBIX
s¢upoB. ['naponns coneil aMMHOB Kak YacTHBIN ciydail THIpoIn3a cojei, 00pa3oBaHHbBIX
c1a0bIM OCHOBaHMEM U CHIIbHOM KucinoTol. ['maponus AT®. OkucaurensHo-
BOCCTAHOBUTEJIbHBIE peaKuu. OKHACINTETBHOBOCCTAHOBUTEIBHBIE CBOMCTBA BAKHEHUIIINX
METAJUIOB U HEMETAJUIOB. 3AKOHOMEPHOCTH U3MEHEHHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB MPOCTBHIX BenIeCTB. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH B IIPUPOJIE:
oOpa3oBaHue KHCIOpoa B aTMocdepe 3eMild, IbIXaHue, TUTaHue, IPUPOIHBIE TOXKAPHI.
OKHCIUTENBHOBOCCTAHOBUTEINIBHBIE PEAKLINH, IPOTEKAIOIINE BO BpeMsl rpo3bl. Kopposus.
Xumuueckast Koppo3usi. DIeKTpoXxuMudeckas Koppo3us. CriocoObl 3alUTh METAJIIIOB U CIIJIABOB



OT KOPPO3UHU: MPOTEKTOPHAS 3alUTa, 3alIUTHBIEC TIOKPHITHS, UCIIOJIb30BaHNE HHTHOUTOPOB.
Hepxageromast crans. HeraTuBHbIE MOCIEACTBUS KOPPO3UU METAILIOB U CIUIABOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK B IPOMBIILICHHOCTH: JIEKTPOJIU3 PACIIaBOB U
pacTBOPOB. XUMHUECKUE PEAKIIMU, TPOTEKAIOLIUE 0T IEHCTBUEM ITOCTOSTHHOTO
IIEKTPUYECKOTr0 TOKA. [IpakTHueckoe NpuMeHEHHUE AIEKTPOIIN3a; MOTYUEHHE METAIIIOB U
HEMETAJIOB, paQUHUPOBAHUE METAJIOB, TaJbBAHOCTETHSI.

PacuérHble 3agaun

Pacuérpl o ypaBHEHUSIM XUMHYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€Thl C UCTIOIB30BAHUEM MOHATHS «MACCOBas J10J1s BEIIECTBa». PacuéThl Macchl BelleCTBA
1M 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOAYKTOB PEAKIMHU, €CIIN OJHO U3 BEIIECTB UMEET IIPUMECH.

Tema 3. Xumus ¥ ;ku3Hb (14 4)

Mertoabl no3Hanus B xumud. [lepBoHayanbHOE MpeACTaBICHUE O METOAOJIOTMH KaK HAYKE O
NYTSIX U CPEACTBAX pPAllMOHATIN3ALNHA HAYYHOU JEATEIbHOCTH, IPUPALICHUN HAYYHOTO 3HAHMSL.
Knaccudukanus metonos HaydHoro no3Hanust A. M. HoBukoBa. Baxneiinine sMmnupudeckue
METO/IbI-OTiepaluu: HabmoaeHre U n3Mepenue. OTauure HayqYHOro HaOMI0ACHUS OT
OOBIICHHOTO. DTaIbl HAYYHOTO HAaOMOAeHU. TOYHOCTD u3MepeHus U (DaKTOPHI, BIUSIONINE HA
He€. DOMIUPUYECKUE METOAbI-1eHCTBUS. MOHUTOPUHT KaK METOJ OTCIIEKUBAHUS COCTOSHUS
M3Yy4aeMOTro 00beKTa (SBJICHNUS), HE OKA3bIBAIOILETO BO3ACHCTBUS HA OOBEKT (SIBICHMUE).
OKCHEpUMEHT U ONbITHAs paboTa KaK METOAbI IpeoOpazoBaHusl 00beKTa U3yueHus. Paznuuus
MEX1y 9KCIIEPUMEHTOM U OTBITHOU paboTON. BuabI 3KCIEPUMEHTOB M OMBITHOMN pabOTHI.
B3auMoCBA3b SMIIMPUYECKUX METOJIOB-OIEPALINI U METOJOB-AEMCTBUM, UX MECTO U POJIb B
XUMUHU. TeopeTnyeckne METObI-0ONepalii NO3HAHUS B XUMUU. XapaKTepUCTUKA aHAJIN3a,
CHHTE3a, CpaBHEHMs, a0CTparupoBaHus, 00001EHNUS U MOAETUPOBAHUS KaK TEOPETUUECKUX
METOIOB-OIIEPALIUN U KaK MBICIUTENbHBIX onepaunid. OTkpbITHE epuoandeckoro 3akona /1. U.
MeHnzeneeBbIM U CO37aHHE OCHOB TEOPUN XUMHUUYECKOTO CTPOCHUS OPraHUUECKUX COECTUHEHUM
A. M. ByTnepoBsIM Kak mpuMepbl pe3yIbTaTOB NIPUMEHEHUS TEOPETUUECKUX METOI0B-
onepanuil. Mcrounnku xumuueckoit nuHpopmanuu. /focroBepHas, HeA0CTOBEpHAs U JIOXKHAS
uHpopmarusa. OneHka T0CTOBEPHOCTH XUMUYeCKor nHpopmaruu. OCHOBHBIE HCTOYHUKH
XUMHUYECKON MH(OpMaIUK: clielaibHast JUTepaTypa, epruoAndeckue U3Janus, 3JIeKTPOHHbIE
CpeAcTBa MaccoBOW MH(POPMALIMHU, UHCTPYKIIMU K CPEACTBAM ObITOBOM XMMUU U JIEKAPCTBEHHBIM
npenaparaMm. XUMUs U 340POBbE. Y CIIOBHUS MOJIOKUTEIBHOTO U OTPULIATEIBHOTO BIHUSHUS
BEIIIECTB Ha 3/I0POBbE YEJIOBEKA: BOJIA, POYKTHI MUTAHHsI, BUTAMHUHBI, TOPMOHBI. O011IHe
CBEZICHMSI O IeWCTBUU Hanbosiee pacipoCTpaHEHHBIX JIEKAPCTBEHHBIX NPENapaToB: acUpUHa,
aHaJIbTMHA, HO-1IITA, BAJIUJI0JIa M HUTpOIIHIiepuHa. be3ycnoBHbIN Bpell HAPKOTUKOB Ha
IIpUMeEpax 3TaHOJIA U HUKOTHHA. XWMHSI B IOBCETHEBHOM kU3HU. CpeacTBa JINYHON TUTUEHBI.
Moro1ue cpeacTBa: MbLIO, CTHpaibHble TOPOIIKU. OCHOBHBIE KOMIIOHEHThI COBPEMEHHBIX
CTHPAJIbHBIX MOPOIIKOB M UX Ha3HaueHue. AOpa3uBHbIe U 0e3a0pa3uBHBIC YHCTSIINE CPE/ICTBA.
JOTA xak o1MH U3 pacnpocTpaHEHHBIX penessieHToB. [loTeHnnanbHas onacHOCTb CPEACTB
ObITOBOM XMMHMU. XUMHUS U celbcKoe X03siicTBo. [TouBbl. Menuopanus nouB. O0beKTUBHAsS
HE00XO0/IMMOCTh HCII0JIb30BaHUS MUHEPAIbHBIX YA00peHHid. Pojb MOHOB Kanus, aMMOHUS U
murusipodocdaT-uoHOB B pa3BUTHH pacTeHuid. Heoprannyeckue coeAMHEHNs KaK UCTOYHUKHU
3THX HOHOB. COBMECTUMOCTh yao0peHuil. [IoHsTHE 0 XUMHUYECKUX CPelICTBAX 3aIIUThI



pacTeHuii. Mepbl 6€301aCHOCTH MPU padboTe ¢ yIOOPEHUSIMU M XUMHUECKHUMU CPEICTBAMH
3alIUTHI pacTeHuil. Xumus u sHepreTka. ['a3oo0pasHoe TommBo. CocTaB MpUPOJHOTO rasa u
CTPYKTYypa €ro MCIoiab30BaHus (1Mo ganHbM ["asznpoma). XKunkoe Tormsa. HedTh 1 mpoayKTh
e¢ nepepabotku. OxkraHoBoe yncio 6en3una. Kamennsii yroias. Koke. XuMus B CTPOUTENBCTBE.
HckyccTBeHHBIE CHIMKAThI U UX cBoiicTBa. Crekio. Pabotsl H. U. Kypoukuna. Kepamuka u
HapoJHble IPOMBICIBL. LleMeHT, 6eToH. XUMUS U HKOJIOTUsl. DKOJIOIMYECKHE TPOOIEeMbl
XUMHUYECKON IIPOMBIIUIEHHOCTH: HEIIOCPEACTBEHHOE U ONIOCPEJOBAHHOE BIIMSHUE HA YEJIOBEKa,
XMMHYECKOE M TEIUIOBOE 3arpsizHeHue aurocdepsl, ruapocheps! 1 armocheps! 3emitn. O0mue
HNPUHIUIBI OPraHU3allMd XUMUYECKUX ITPOU3BOCTB (HENPEPBIBHOCTD, IUPKYJIIALMS,
KOMILJIEKCHOE MCTIOJIb30BAaHHUE CBHIPHsI, IPOTHBOTOK, TETFIOOOMEH, ONTUMHU3AIUS YCIOBHMA
IIPOBEJCHUS XUMUYECKUX pEaKLUi, MEXaHU3alusl U aBTOMAaTU3allusl IPOU3BOJICTBA) U X
HAIpPaBJIEHHOCTb HA PELIEHUE SKOJIOTMYECKHUX MpoOIeM.

Me:xknpeameTHble CBSI3U

Peanu3zanus MexxnpeaMeTHbIX CBA3€H pU U3ydyeHuu o01Iel 1 Heopranuyecko xumuu B 11
KJIACCE OCYIIECTBIISIETCS YEPE3 UCII0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX ITOHSATHIH, TaK
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU JUIS1 OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO111e ecTecTBEHHO-HaY4HbIe NOHATHUSA: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJaccu(uKaIys, NepuoInIHOCTb, HA0II0IeHHE, SIKCIIEPUMEHT, MO/IEIMPOBAHUE,
U3MepEeHue, sBJICHHUE.

®uznka: MaTepusi, SHEPTUsi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaZinOaKTUBHOCTb, MOJIEKYJIA, JHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BbEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €AMHUIIBI KX H3MEPEHHSI, CKOPOCTb.
Bbuomnorus: kierka, opranusm, SKocucTemMa, onocdepa, Makpo- © MUKPOIIIEMEHTHI, BATAMHHEI,
0OMEH BElIECTB B OpraHUu3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.
TexHonorus: Xxumudeckasi IPOMBIIUIEHHOCTb, METAJTYPIHUsl, IPOU3BOJACTBO CTPOUTENIBHBIX
MaTEepUaloB, CENbCKOXO03HCTBEHHOE ITPOU3BOJICTBO, TUIIEBAs IPOMBIIIEHHOCTD,
(dapmalieBTHYECKasi IPOMBIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKUX MPENapaTosB,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JIEKTPOHHAS IPOMBIIILIEHHOCTD,
HAHOTEXHOJIOTUHU.



YyeOHo-TeMaTHYECKHI IIJIaAH

Ne Tema KosanuectrBo IIpakTH4eckue KonTpoJsbHble
4acoB padoThI padoThI
1 BermectBo 3
2 XUMHYECKUE PEAKIIUU 17 1 1
3 XUMUS U )KU3HD 14 1
Utor 34 2 1
TemaTnyeckoe njaanupoBanue 11 kiaace
(1 g B HEmemto0, Bcero 34 u)
Ne Tema | KoauyecTBo 4acoB
Tema 1. BemiecTBo (3 4)
1 XUMHUYECKUHN JIIEMEHT. ATOM. 1
DJIeKTpOHHAsI KOH(DUTYpALIUs aTOMOB.
2 Ilepnonnueckuit 3akoH u Ilepnonnueckas
crcTeMa XUMHUYECKUX AieMeHToB J]. 1.
MemeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHHUS aTOMOB 1
3 Buapl xumudeckoit CBsA3U. DIEKTPOHHAS
NPUPOJIa KOBAJICHTHONW XUMHUYECKOM CBSI3H. 1
Tema 2. Xumuueckue peakuuu (17 4)
4(1) [TprarHBI MHOTOOOpA3Us BEIIECTB:
W30TONHS, U30MEPHs, aJUIOTPOITHSI. 1
5(2) [TprunHBEl MHOTOOOpA3Us BEIICCTB:
KPHUCTAJUTUYECKUE PEIIETKH,
MOJIUMOP(H3M, KHUJIKAE KPUCTAIUIHI. 1
6(3) MHuoroo6pasue BemecTB: IPOCThie U
CJI0KHBIE BEIECTBA. 1
7(4) KomruiekcHbie coeTMHEHMS. 1
8(5) Krnaccudukanuss XuMHYECKUX PEaKIHil. 1
9(6) [MpakTuyeckas pabora Nel
"Knaccudukanys XMuMHYECKUX peakiuii” 1
10(7) CKOpOCTh XUMHYECKON peaKIny.
XUMHUYECKOE PABHOBECHE. 1
11(8) BopopoaHsblii moka3aTens 1
12(9) I'maponn3 HeOpraHW4eCcKuX coe 1
13(10) ['uaposin3 OpraHuvecKux COeTUHEHUI 1
14(11) OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA MPOCTHIX BEUIECTB: METAJUIOB H
HEMETAIIIOB. 1
15(12) OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
peaKIMy B IpUpPoOJe. 1
16(13) | Koppo3us MeTasioB U CIUIaBOB. MeTOIbI
3alIUThI OT KOPPO3HH. 1
17(14) DNEKTPOIN3 PacIaBOB U PaCTBOPOB. 1
18(15) Crenenu okucienus. PacctanoBka
k03 dunneHToB B ypaBHeHusix OBP. 1
19(16) Jlucriepcubie cuctembl. Komtouaasie 1




pacTBOPHI.

20(17) KontponbHast pabora Nel. 1
Tema 3. Xumus v ;ku3Hb (14 1)

21(1) Peakumu B pacTBOpax 3JIEKTPOJIUTOB. 1
22(2) XUMHUSI 1 3J0POBbE 1
23(3) XHUMHS B TTIOBCETHEBHOM YKU3HH. 1
24(4) XUMUS U CENIbCKOE X03SHCTBO 1
25(5) XUMUS ¥ DHEPTreTHKA. 1
26(6) XUMHUS B CTPOUTEIILCTBE. 1
27(7) XUMHUS 1 DKOJIOTHSL. 1
28(8) Mertastyprusi. 1
29(9) ITpou3BOACTBO CEPHOM KHCIIOTHIL. 1
30(10) CBsI3aHHBIH a30T 1
31(11) [TonmyripoBOTHUKH. 1
32(12) BonokHa. 1
33(13) ITnacTmacchl 1
34(14) [Tpaktuyeckas pabora No2

"Pacnio3HaBaHue mjiacTMacc ¥ BOJIOKOH". 1
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