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IosicHuTeNLHAA 3aNIUCKA

Pabouass mporpamma no yueOHOMY mnpenMery «Xumus» masa 10 wu
KJIACCOB COCTABJIEHA HA OCHOBE CJIEIYIOIIUX TOKYMEHTOB:

- ®denepanbHOr0 TrOCYJapCTBEHHOrO0 00pa30BaTEIBHOTO CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus (2009 r.);

- B COOTBETCTBHH C NMpUKa3oM MuHuctepcrBa oOpa3oBaHus U Hayku PO
or 31.12.2015 r. Nel577 «O BHecenun u3MeHeHUH B (denepanbHbIN
roCyJapCTBEHHBIA  00pa3oBaTeNIbHBIA  CTAHJAPT  OCHOBHOTO  OOIIEro
oOpa3oBaHusl, YTBEPKICHHBIN MpUKa3oM MHHHCTEpCTBa 00pa3oBaHusl U HAYKU
P®» or 17.12.2010 Ne1897, BcTynuBmmm B cuiny 16.02.2016 r.;

- nporpamma «Xumus. 10-11 knace» AdanaceeBa M. H., (2017 1.)

- yuebHoro mmana MOY «Hoocamosckas COILy;

-ITonoxenue o paboueit nmporpaMmme.

Mecto yyeObHOro npeamMera B yueOHOM MJIaHe

VYueonsiii ian MOY «HoBocagosckas COILL» oTBOOUT HAa W3y4YEHHH
xumun 10 m 11 kmacca 1 waca B Henmemto, 68 4acoB B Tojl, Mo 0a3uCHOMY
y4eOHOMY IIaHy.

HaszBanue yueOHO-METOIUYECKOTO KOMILIEKCa

Hacrtosiiiass pabouass mporpamma OpUEHTHPOBAHA Ha HCIOJIB30BAHUE
y4eOHO-METOIMYECKOTO KOMILIEKTA:

- yueObnuk xumuu aBTopoB I'. E. Pyasuruc, ®. I'. ®enpamana g 10 -
11kmnacca oOmieoOpa3oBaTeabHBIX yupexaeHuit (6a3oBbiit ypoBens) 2020;

- AdanaceeBa M. H. Tlporpamma 06111e00pa3oBaTebHBIX YUPEIKICHUN.
Xumus 10-11 knacca.

KonudecTBo yacoB, Ha KOTOpOe paccuuTaHa mporpamma 10 kimacca -34.
W3 HUX KOHTPOJBHBIX Pa0OT -2, MpaKkTUYecKux pador-4; 11 knacca — 34 gaca, 3
KOHTPOJIbHBIE pa0OThI, 3 MPAKTUYECKUX PAOOT.
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1. Ilmanupyemble pe3yJbTaThbl 00y4eHHUs

JIMHHOCTHBIE  PE3VJIBTATBI ®I'OC COO  ycraHaBiIuBaer
TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMUCS TMPOTPAMM CPETHETrO
obmero 00pa3oBaHUsl (JUYHOCTHBIM, METAMPEIMETHBIM U TMPEIMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOW IJIs1 pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMSI ~ NIpOrpaMM  cpeaHero  obmiero  oOpa3oBaHMsl  SIBJISIETCS
CUCTEMHO [ICATEIIbHOCTHBIM MOAXOA. B  COOTBETCTBMM €  CHUCTEMHO-
JEATEIIBHOCTHBIM MOAXOJ0M B CTPYKTYpE JINUHOCTHBIX PE3YyJbTaTOB OCBOCHUS
npeaMeTa «XuUMHUS» Ha YpPOBHE CpeaHero oOiero oOpa3oBaHMs BbIJIEICHBI
CIIEQYIOIIME  COCTAaBJISIIOIIME: OCO3HAHHWE  OOYYalOUIMMHCS — POCCUHCKOM
IPOKJAHCKOM  MIAEHTUYHOCTH  —  TOTOBHOCTM K  CaMOpa3BUTHIO,
CaMOCTOATEILHOCTH M CAMOONPENEIECHUIO; HAIMYME MOTHBAIMM K OOYYEHHIO;
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHUU JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEM M HMCTOPUYECKHUX Tpaauliuii 0a30BOM HAyKH XHUMHH;
TOTOBHOCTh M CHOCOOHOCTHh OOYYaloIIMXCsl PYKOBOJICTBOBaThCS B CBOEH
NEeSATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TPUCYIIUMHU LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHUsl; HAINYUE MPABOCO3HAHUS 3KOJIOTHYECKOU
KyJbTYpbl M CIHOCOOHOCTH CTaBUTh LI€IM M CTPOUTHh >KU3HEHHBIE IUIAHBI.
JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHs IpeaMera «XuMUs» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU U UJi€allaMUd POCCUMCKOTO IPaskJaHCKOTO OOLIeCTBa, MPUHATHIMU B
o01iecTBe HOpMamMH U MpaBUJIaMU TOBEACHUSI, CIIOCOOCTBYIOIIMMH IpoLeccam
CaMOIO3HAHMUS, CAaMOPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JUYHOCTH
oOyvaronuxcs. JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS NpeaMeTa «XHUMHsD)
OTPaXalOT C(POPMUPOBAHHOCTH ONbITA TO3HABATEILHOM W MPAKTUYECKOU
NEeATEIbHOCTH O0y4Yaroluxcsi MO pealu3allid MPUHATBIX B  OOIIECTBE
LEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) TrpakJaHCKOTO BOCIHUTAHUA: OCO3HAHUSA OOYYAIOIMMHUCA CBOUX
KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U MPABOIOPSIIIKY;
NPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOILICHWM B KOJUIEKTUBE;, TOTOBHOCTM K COBMECTHOM TBOPYECKOH
NESTENIbHOCTH TpPH CO3JaHUM YYE€OHBIX TMPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENbHBIX  33/la4,  BBINOJHEHUH  XUMHUYECKUX  HKCHEPUMEHTOB;
denepanbHas padodas mporpamma | Xumus. 10—11 kmacchl (6a30BbIi YPOBEHB)
CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKYy U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NaTpUOTHUYECKOTrO BOCIUTAHUSA: I[IEHHOCTHOTO OTHOILIEGHHUS K
HUCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTECYECTBEHHOW XUMHU; YBAXKEHUS K
Ipolieccy TBOpUECTBa B 00JIACTU TEOPUU U MPAKTHUUECKOTO MPUMEHEHHS] XUMUH,
OCO3HaHUSI TOrO, 4YTO JIOCTWKEHHMS HAyKH €CThb PEe3yJbTaT JIUTEIbHBIX
HAOJIOICHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX TOWCKOB, MOCTOSHHOIO
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Tpyda YYE€HBIX W TPAKTUKOB, HHTEpeca W IMO3HABATEIBHBIX MOTHBOB B
MOJTYYCHUH ¥ TIOCIIEAYIOIIEM aHaIn3e HH()OPMAITUHU O TIEPETOBBIX JOCTIKCHHSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHWS: HPABCTBEHHOTO CO3HAHMUS,
ATUYECKOTO TIOBEACHHS; CIOCOOHOCTH OIIEGHWBATh CHUTYAIlMH, CBSI3aHHBIE C
XUMUYECKAMH SIBICHUSIMH, M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;, TOTOBHOCTH OIIEHHUBATHh CBOE
MOBEICHWE W TIOCTYNKH CBOWUX TOBApPHUINECH C TMO3UIMHA HPABCTBEHHBIX |
MIPABOBBIX HOPM U OCO3HAHUE TOCIIECICTBUIA ITHX MOCTYIIKOB;

4) ¢opmMupoBaHUs KYJIbTYpPHI 370pPOBbsl: TMOHHUMAaHHUA IICHHOCTEH
3I0pOBOTO W 0e30macHOro oOpasza >XU3HU, HEOOXOJIWMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;
COOJIOJICHUsT TIpaBMWJI 0OE30MaCHOTO OOpallleHus C BellecTBaMU B OBITY,
MOBCEHEBHON JKM3HU W B TPYJOBOH JAESITCIBHOCTH; MOHWUMAaHUS IICHHOCTH
MpaBU HWHAWBHUIYATBHOTO M KOJUIGKTUBHOTO O€30MMacHOTO TIOBEICHHS B
CUTYaIHsIX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIFOACH; 0CO3HAHUS TOCISICTBUN
U HEMPUATHS BPEAHBIX IPHUBBIUCK (YMOTPEOJICHHUS aIKOTONS, HAPKOTHKOB,

KypeHus);
5) TpyooBOro BOCHUTaHHUS: KOMMYHUKATHUBHOM KOMIETEHTHOCTH B
y4€0HO-UCCIIEIOBATENBLCKOM  JEATENBHOCTH,  OOIIECTBEHHO  IIOJIE3HOM,

TBOPYECKOW M IPYTUX BHJAX AEATEIbHOCTH; YCTAHOBKM HA AKTUBHOE Y4acTHE B
pellIeHUH MPaKTUUYECKUX 3a/1ay COLMAIbHOM HANpaBIE€HHOCTH (B paMKax CBOETO
Kjlacca, UIKOJIbI); HHTEpeca K MPaKkTUUYECKOMY M3y4YeHHIO0 mpodeccuil
Pa3IMYHOro poAa, B TOM YMCJIE HA OCHOBE PUMEHEHHUS IPEMETHBIX 3HAaHUH 110
XUMUM; YBAXKEHUA K TpYyLy, JIIOASIM Tpylda U pe3yibTaram TpPYyAOBOM
NeSTEIbBHOCTH; TOTOBHOCTM K OCO3HAHHOMY BBIOOPDY HWHAMBUAYaJIbHON
TpaekTopuu oOpaszoBaHus, Oyaymiell npodeccuu U peanu3aluu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH,
MHTEpPECOB M MoTpeOHocTel obmiectBa; DenepanpHas paboyas mporpamma |
Xumus. 10-11 kmaccer (6a30BbIN yPOBEHB)

6) DSKOJIOTMYECKOTO BOCHHUTAHUS: DKOJIOTMYECKH LEeIecoo0pa3Horo
OTHOUIEHUS! K TMPHUPOJIe, KAK MCTOYHUKY CYIIECTBOBAHMS >XU3HM Ha 3eMIle;
NOHUMAaHUsl TJI00aJbHOTO XapakTepa HKOJIOTHYECKUX MpPOOJeM, BIUSIHUS
PKOHOMHYECKUX NPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW CpEIbI;
OCO3HaHUsI HEOOXOJUMOCTH MCHOJB30BaHUS JOCTHKCHUA XUMHUH JUJISI PELICHUS
BOIIPOCOB  PALIMOHAIIBHOTO  IPHUPOJAOIIOJIB30BAHUS; AKTUBHOTO HENPUATHS
JICVUCTBHUM, NPUHOCAIIMX BpEJ OKPYXKAIOLIEeH NPUPOAHOM Cpene, YMEHHs
IIPOTHO3UPOBATh HEeOJIaronpusITHbIE DKOJIOTUYECKUE MIOCJIEICTBUS
NPEANPUHUMAEMBIX JEHCTBUA M MPENOTBpPAIAaTh MX; HAJIU4YHS Pa3BUTOrO
HKOJIOTUYECKOTO MBIIIJIEHUS, YKOJIOTMUYECKOU KYJIbTYpbI, OMbITa EATEIbHOCTH
HKOJIOTUYECKON  HamNpaBIICHHOCTH, YMEHHsSI PpPYKOBOACTBOBATbCS HMH B
M03HABATENIbHON, KOMMYHUKAaTUBHON M COIMATIBLHON MPAKTUKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIC0JIOTHH XeMohoouH;
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7) UEHHOCTH HAY4YHOTO MO3HaHUs: C(HOPMHUPOBAHHOCTU MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMU
MPAKTUKY;, TTOHUMAaHUS CIeNU(PUKA XUMUU KaK HAayKH, OCO3HAHUS €€ PO B
GbOpMHUPOBAHUN PAITMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JaHUN IETOCTHOTO
MpeACTaBICHUS 00 OKPYIKAIOUIEM MUPE KaK O €IMHCTBE MPUPOJIBI U YETIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIEM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI; YOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU IS
COBPEMEHHOW ILMBWIM3ALMU: B €€ TyMaHUCTHUYECKOW HaNpaBICHHOCTH U
BOXHON pPOJM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYyJNbTYphl, PEIICHUU
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
HPHEPreTUYECKOM, MHINEBOM U DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, O0ECIEYEeHUN YCJIOBUM YCHEHIHOTO TpyJa W 3KOJIOTHUYECKH
KOM(OPTHOM KU3HM KaXIOTO YjieHa OOIIECTBA; €CTECTBEHHO-HAYUYHOMN
rPpaMOTHOCTH: TIOHUMAaHMS CYIIHOCTH METOJIOB IO3HAHHUSA, HCMOJb3yeMbIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJIb30BaTh MOJyYaeMble 3HAHUS JIS
aHanau3a U OOBICHEHUS SBJICHUN OKPYXKAIOIIETO MUPA U MPOUCXOJSIIINX B HEM
W3MEHEHUM, YMEHUS JeaTh 0OOOCHOBAHHBIC 3aKJIFOUCHUSI Ha OCHOBE HAy4YHBIX
(haKkTOB M MMEIOIIUXCA JAHHBIX C IEJbI0 MOJYYEHUSI JTOCTOBEPHBIX BHIBOIOB;
CIIOCOOHOCTH  CaMOCTOSITEIBHO ~ MCIOJIb30BaTh XMMHYECKHE 3HAHUS  JJIA
pelieHus npooJieM B pealibHbIX KM3HEHHBIX CUTYyaIUAX; HHTEepeca K MO3HAHUIO
U HCCIECOBATEIbCKON  JEATEIbHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
HEIMPEPHIBHOMY 00Opa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJTYUYEHUIO
HOBBIX 3HAHHWM MO XWMHUH B COOTBETCTBHHM C >KU3HEHHBIMH MOTPEOHOCTAMH;
MHTEpeca K OCOOEHHOCTSM TpyJla B pasiuyHbIX chepax mnpodeccruoHaIbHOMI
nesitenpHOCTH. DenepanbHas paboyas mporpamma | Xumwms. 10-11 kmaccer
(6a30BBIi YPOBEHB)

METAIIPEJMETHBIE PE3VJIbTATBI MeranpeameTHble pe3ynbTaThl
OCBOCHHUS YyYEOHOro mpeameTa «XHUMHUS» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUs BKJIIOYAIOT: 3HAYMMbIC Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
oOydYarommxcsi  MEKIUCHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIICHAyYHbIC
MOHATHUSI, OTpaKalolUe IEIOCTHOCTh HAYYHOM KapTHUHBI MHpa U CHEUUPUKY
METOJIOB TIO3HAHHUS, WCIOJB3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMAa, HAay4yHbINM (DaKT, MPUHIIUII,
TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAOIOJCHHUE,
U3MEpPEHUEe, ODKCIEPUMEHT W JIpyTue); yHUBEpPCAIbHBbIC Y4eOHbBIE JEHCTBUSA
(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIC, PETYJISATUBHBIE), 00€CIICUNBAIOIIIEC
dbopmupoBanre GyHKIIUMOHATHHOW TPAMOTHOCTH M COIMATBLHOM KOMITETEHIIUU
OoOydJaronmxcs;  CIOCOOHOCTh  OOYYaIOIIMXCS  HCMOJB30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHNS M YHUBEPCAIIbHBIE yUeOHBIC
JIEUCTBYS B IIO3HABATEIIBHON U COLMAIILHOU MTPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJSITUBHBIMU
nevictBusiMu. [lo3HaBaTenbHbIE YHUBEpPCAJIbHbIC YyueOHbIe nelcTBUsi ba3oBbie
JIOTUYECKUE ACHCTBUS: CAMOCTOSTENIbHO (POPMYIUPOBATh M aKTyalU3UpPOBATh
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npo0semMy, BCECTOPOHHE €€ paccMaTpuBaTh; ONPENCNSITh LENHU JIeITeIbHOCTH,
3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH PE3yJIbTaThl
JEATEIIbHOCTH C MOCTaBJICHHBIMU LETISIMU; UCTIOJIB30BaTh MPU OCBOCHUHU 3HAHUM
MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATh XapaKTePHbIC IPU3HAKH TTOHITHMA
M yCTaHABJIMBaTh WX B3aMMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS
JUIs OOBSICHEHHS] OTHENBHBIX (DaKTOB M SIBJIICHUN; BHIOMpATh OCHOBAaHUSA H
KpUTEePUH IS KiIacCU(UKAIIMM  BEHIECTB W  XWMHYECKHX  PEaKIIHi;
yCTaHaBJIMBAaTh  NPUYMHHO-CJIEJICTBEHHBIE  CBS3M  MEXKIY  H3y4aeMbIMHU
SIBJICHUSIMU; CTPOUTDH JIOTHUECKUE PACCYKJEHUS (MHIyKTUBHbBIC, NEIYKTUBHBIE,
0  aHAJOrWH), BBISIBIATH  3aKOHOMEPHOCTH W MNPOTHBOpPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX, (OPMYJIMPOBATH BBIBOJALI M  3aKIIOYCHHS;
MPUMEHSTh B TPOIIECCE IMO3HAHMS, UCIOIb3yEMbIE B XUMHHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEeoOpa3OBBIBATh MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJI) dJIEMEHTa, XUMHU4YecKas ¢opmysia, ypaBHEHHE
XUMUYECKON pEaKIMd — TPU PEIICHAH Y4YeOHBIX ITO3HABATCIBHBIX U
MPaKTUYECKUX 3aJ]1ad, MPUMCHATh HAa3BaHHBIE MOJICIBHBIC MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX NPH3HAKOB M3yYaeMBIX BEIICCTB M XHMHYCCKHUX
peaKunil.

®enepanbHas pabouas mporpamma | Xumus. 10—-11 kmaccer (6a30BbIit
ypoBeHb) ba3zoBeie uccienoBaTeNbCKUE ACHCTBUS: BJIaIETh OCHOBAMU METO/OB
HAyYHOT'O TIO3HAHUS BEIIECTB U XMMUYECKUX peakiuii; GopmMyIupoBaTh 1EIU U
3a/layd  UCCIEJOBaHMS, WCIIONIb30BaTh TOCTABICHHBIE U CAaMOCTOSATEIHHO
chOpMyITUPOBAHHBIE BOMPOCHl B KAUE€CTBE MHCTPYMEHTA IMO3HAHMUS U OCHOBBI
uisi GOPMHUPOBAHUS THUIIOTE3bI MO TMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CY)KJIEHUW; BJIaJIETh HaBBIKAMU  CAMOCTOSITEJIBHOTO  IUTAHMPOBAHUA W
MPOBENCHUS] YYCHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS
HaOMoAaTh 3a XOAOM MPOLECCa, CaMOCTOSITEIbBHO MPOTHO3UPOBATh €ro
pesyibTar, (QopMmyaupoBaTb  00O0OIIEHHS W  BBIBOJBI  OTHOCUTEJIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIATh OOOCHOBAHHBIA OTYET
0 MPOJIeNTaHHOMN paboTe; MPUOOPETaTh OMBIT YYEHUUYECKOW NCCIEA0BaTEIbCKON U
MPOCKTHOM  JAEATEIBbHOCTH, TIPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY  TIOMCKY METOJOB  PEIICHHS TMPAKTUYECKUX  3ajad,
MPUMEHEHUIO PA3INIHBIX METOJIOB TTO3HAHUS.

PabGoTta ¢ wmHboOpmarmeit: OpUEHTUPOBATHCA B PA3THYHBIX HCTOYHUKAX
uHdopmaruu (HaAyYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJEpIKaHMS,
CIpaBOYHBIE TOCOOUs, pecypchl WHTepHeTa), aHaMM3UPOBaTh WHOOPMAITUIO
pasIUYHBIX BHUAOB M (OpPM MpeAcTaBICHUS, KPUTHUYECKH OIICHUBATH €&
JIOCTOBEPHOCTh W HEMPOTUBOPEUYHBOCTH;, (POPMYyIHMpPOBATH  3ampoChl |
NPUMEHSTh Ppa3IMYHbIE METOAbl TPH TOMCKE U oTOope uHOpMAIIHH,
HEOOXOJIMMOW ISl BBIMOJHEHUS] YYEOHBIX 3ajlad  OMNpEeeSEHHOrO THIIA;
npuoOpeTaTh OMbIT  HUCIOJIb30BAaHUS  HMH(POPMAMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM M PAa3JIMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOSITEIBHO BBIOMPATh
onTUMajabHyl0 (GopMy mnpeacrtaBiaeHus uHpopmaruu (cxembl, Tpadukw,
JMarpaMMbl, TaOJUIbI, PUCYHKH M JPYTUE); MCIOJIb30BATh HAYYHBIA SI3bIK B
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KauecTBe CpeJCTBa MpU paboTe ¢ XMMUYECKOW HH(OpManuen: NPUMEHSThH
MEXIpeaMeTHble ((pu3ndeckne W MaTeMaTU4YeCKWe) 3HAaKH W CHMBOJIBI,
dbopmymel, aO0peBUATYpPhl, HOMEHKIIATYPY; HCIIOIh30BaTh U MPEoOpa30BHIBATH
3HAKOBO-CUMBOJIMUECKHME  CpelicTBa  HamisiAHOCTH.  KOMMYHHMKATHBHBIC
YHUBEpCAJIbHBIC y4eOHbIC JICUCTBUS: 3a/JaBaTh BONPOCHl MO CYIIECTBY
o0CyXIaeMol TEeMbI B XOJI¢ AWAJIOTa W/WIW JUCKYCCHH, BBICKA3bIBATh WJICH,
dbopMynupoBaTh CBOU MPEIOKEHUS OTHOCHUTEIBHO BBITIOJTHEHUSA
NPEVIOKEHHOW  3aJauM;  BBICTyHaTh C  IPE3CHTAlMEd  Pe3yJbTaToB
MTO3HABATEIIbHON JIEATEIIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO
CO CBEpCTHHUKAMH IIPU  BBINOJHEHHUM  XUMHYECKOTO  JKCIIEPUMEHTA,
MPaKTUYECKONM padOThl MO MCCIEIOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TpoekTa W (POopMYyJIHUpPOBATH BHIBOJABI IO pe3yibTaTam
MPOBEAEHHBIX HCCIENIOBAHUN NYyTEM COrJACOBAaHMS MO3ULUUA B  XOJE
o0CyXeHusI 1 0OMEHA MHEHUSMHU.

OdenepanbHas padouas mporpamma | Xumus. 10—-11 kmaccer (6a30BbIit
YPOBEHb)

PerynsTuBHBIE yHUBEpCalbHbIC Y4Y€OHBIE JEHUCTBUSI CAMOCTOSITEIBHO
IUIAHUPOBATh U OCYILIECTBISITh CBOIO  ITO3HABATENIbHYIO  JE€ATEIbHOCTD,
omnpeznenss e€ Leau W 3a7add, KOHTPOJUPOBATh U MO MEpe HEOOXOAUMOCTHU
KOPPEKTUPOBATh MPEJIara€Mblid  aJrOPUTM JI€MCTBUN MPU  BBINOJHEHUH
y4eOHBIX M HCCIENOBATEIbCKUX 3a/iad, BbIOMpaTh HaunbOosee 3(PheKTHUBHBIM
Croco0 WX pemieHus ¢ y4€TOM TMOJyYeHHUS! HOBBIX 3HAHMM O BEIECTBAX U
XUMHUUYECKUX PEAKIUAX; OCYUIECTBIAThH CAMOKOHTPOJb CBOEH AEATEILHOCTH Ha
OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

[MPEAMETHBIE PE3VJIBTATEHI 10 KIIACC IlpenmeTHbie pe3ybTaThl
OCBOCHMsI Kypca «OpraHuueckass XUMHS» OTpPaXaroT: CHOPMUPOBAHHOCTH
NPEACTABICHHM O XMMHYECKOW COCTaBILIIOLIEH €CTECTBEHHO HAy4YHOU
KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUU SIBJICHUN MPUPOABI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON TPaMOTHOCTH,
HEOOXOMUMOW JUIsl  pelieHUs] MPaKTUYECKUX 3aJad M AKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOJHOM CPEJIEe; BiIaJIEHNE
CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOLINE
MOHATUSI (XUMHUUYECKHUW DJIEMEHT, aToM, »JJIEKTpOHHas o000J0YKa aToma,
MOJIEKYJIa, BaJlEHTHOCTb, BJEKTPOOTPUIATEILHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHasi ¢popmyna (pa3BEpHyTasi U COKpamiéHHas), MOJb, MOJISIpHAs Macca,
MOJISIDHBIN OOBEM, YTJIEPOJHBIA CKeleT, (DYHKIIMOHAIbHAS TPYIIIa, paauKal,
WU30MEpHs, H30MEPhl, TOMOJIOTMYECKUA PAJ, TOMOJOTH, YTJIEBOAOPOIHI,
KHUCJIOPOJ U a30TCOJICpKAIIUE COCANMHEHUSI, MOHOMED, MOJUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHHUS); TEOPUM M 3aKOHBI (Teopusd
CTpOCHHSI opraHndeckux BemiectB A.M. ByTiepoBa, 3aK0OH COXpaHEHHUSI MacChl
BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUU; MUPOBO33PEHUYECKUE
3HaHUSA, JIEKAIIME B OCHOBE IIOHUMAaHHS MPUYUHHOCTH W CUCTEMHOCTH
XUMHUYECKUX SIBIICHUN, (PAKTOJIOTMYECKHME CBEACHUS O CBOWMCTBaX, COCTaBe,
MOJIyYeHUH U O€30MaCHOM MCIOIb30BAHUN BRXKHEHIIINX OPraHUYECKUX BEIECTB
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B OBITY U MPAKTUYECKOUN NESITEIbHOCTU YesOBeKa; ChOPMUPOBAHHOCTh YMEHHI
BBISIBJIATh XapaKTEpHbIE MPU3HAKU IMOHATUN, YCTAaHABIMBATH WX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOIME MOHSTHS MPU ONMHMCAHUM COCTaBa, CTPOEHUS U
NpPEBpAlICHU OPraHMYEeCKHX COCIUHEHHUH; CPOPMUPOBAHHOCTh YMEHHIA
UCITOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTABJICHHS MOJIEKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (HOPMYT OpraHMUECKUX BEIIECTB U
YPaBHEHUM XMMHMYECKHX PpEAKUMW, M3rOTaBIMBAaTh MOJEIH  MOJEKYHI
OpraHMYeCKUX  BEIIEeCTB Uil  WUIIOCTpalMd  MX  XUMHYECKOro U
POCTPAHCTBEHHOI'O CTPOEHHUS; C(POPMUPOBAHHOCTH YMEHHUH YCTaHABIMBATH
NPUHAIJICKHOCTh HM3YYCHHBIX OPraHUYECKUX BEIIECTB IO HX COCTaBy H
CTPOEHHUIO K ONPEACIEHHOMY KIIacCy/Tpymie

OenepanpHas pabouass mporpamma | Xumus. 10-11 kmaccel (6a30BbIi
YPOBEHb) COEOUHEHHH (YIJIEBOAOPOABI, KHCIOPOI U  a30TCOJEpIKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUs), JaBaTh UM Ha3BaHUS IO
cuctematuiyeckoil Homenkinarype (IUPAC), a takxe NpuBOAWTH TPUBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OPraHWYECKUX BEIIECTB (3THJIEH, MPOINMIEH, alleTUJIEH,
ATUJICHIJIMKOJb, TJIMLEPUH, PeHo, popManbaeru, aueTaabIerul, MypaBbHHas
KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs KHCJIOTA, CTEAPUHOBAs KHCIIOTA,
III0Ko3a, (GPYKTO3a, KpaxMmall, IeJUII0I03a, TJIUIUH); CHOPMUPOBAHHOCTD
YMEHUSI ONPENENATh BHAbl XUMUYECKON CBA3UM B OPraHMYECKUX COEIUHEHUSX
(omuHApHBIE W KpaTHbIE); COPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS
TEOpUU CTPOEHUsi opraHuueckux BemecTB A.M. byrtiepoBa st oObsicHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa W CTPOCHHUS; 3aKOH COXPaHEHHUS
Macchl BeHIeCTB; C(HOPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB,
CTpoeHHe, (U3NYECKUEe M XUMHUYECKHE CBONCTBA THUIMYHBIX IpEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB (METAH, 3TaH, dTUJIEH, IPOIUJIEH,
aneruieH, Oyraauen-1,3, metunOyramguedn 1,3, OeH30i, METaHOJ, 3TaHOI,
ATUJICHIJIMKONb, TJIMLEPUH, (PEHOJI, aleTalbJerul, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, [eJUI003a, aMUHOYKCyCHasi KHUCIJOTa),
WUTIOCTPUPOBATh  T€HETHUYECKYI0  CBA3b  MEXAY HHUMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIMI C HCIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmys;  cPOpMHPOBAHHOCTH  YMEHHMSI  XapaKTEepU30BaTh  HMCTOUYHHMKHU
YTJIEBOJOPOJAHOTO ChIpbsi (HE(Th, TPUPOAHBIA Tra3, yTrojib), CIOCOOBI UX
nepepaboTKi M NPAaKTHUECKOe MPUMEHEHHE TMPOAYKTOB IepepadoTKH;
C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH BBIYUCICHHS MO XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJTMYECTBAa UCXOJIHOTO BEIECTBA WM MPOIYKTa
peakuu MO M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOIHBIX
BEUIECTB WJM NPOAYKTOB pEakluH); CHPOPMHUPOBAHHOCTh YMEHHH BIAICTh
CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B
XUMUU TIPpU HW3YYEHUU BEIIECTB M XUMHUYECKUX SBIECHUN (HaOmroAeHHe,
U3MEpEeHUEe, DOKCIEPUMEHT, MOJECIUPOBAHKE), MCIOJb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS [JIsl TNPUHATHS PEUICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYalMsIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM; C(POPMUPOBAHHOCTD
yMEHUM CcoOJI0JaTh MpaBWiia TMOJIb30BAHUS XMMHYECKOM TMOCYIOH W
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71a00paTOpHBIM 000PYIOBAaHUEM, a TaKXkKe MpaBuia oOpalleHus ¢ BEIIECTBaMU B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINOTHEHUIO JIAOOPATOPHBIX XMUMHUYECKHUX
OTIBITOB; C(HOPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMIOJIHATH XUMUYCCKUAN
AKCHEPUMEHT (MPEBpAIllCHUSI OpPraHMYECKUX BEIIECTB MpPHU HarpeBaHUH,
MOJYYECHHE OTUJICHA W U3YUYECHHE €ro CBOWCTB, KAUECTBEHHBIC PEAKIIUU
OpraHUYECKUX BEIECTB, JEHATypalus OCJIKOB MpHU HArpeBaHUM, I[BETHbHIC
peakuu OEIKOB) B COOTBETCTBUHU C TNMPABHJIAMH TEXHUKH O€30MAaCHOCTH TIPH
oOpalieHu ¢ BEllecTBaMU MU J1abOpaTOpHBIM 000PYJIOBaHUEM, MPECTABISATH
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (OpMyIHPOBATH BBIBOJBI HAa OCHOBE ITHX
pe3yJIbTaToB;

OenepanpHas pabouass mporpamma | Xumus. 10-11 xmaccel (6a30BbIi
YpPOBEHb)  CHOPMUPOBAHHOCTH  yYMEHUH  KPUTHYECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 MH(OpMaIHIO, TOJIy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBoil mH(popmanuu, WUHTEpHET M npyrux); cHOpMUPOBAHHOCTH YMEHUI
coOJIro1aTh TMpaBuia SKOJOTMYECKU IE€JIE€COO00pPa3HOro IMOBEACHUS B OBITY U
TPYAOBOM JACATEIBLHOCTH B IEISAX COXPAHEHUSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH
MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3/ICUCTBUS HA KUBBIC OPraHU3MBI
ONPEAECIEHHBIX OPraHMYECKUX BEIIECTB, MOHMUMAs cMmbich mnokazarens [I/IK,
MOSICHSITH Ha ITPUMEpax CrocoObl YMEHBIIICHUS U MIPEIOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUSI Ha OPraHuU3M YeNOBEKa; Il OOyYaromMXcs C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU  3JIOPOBBSI: yMEHHUE TMPUMEHSATHh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHUM; JIJISl CIEIbIX U
CnaboBUAAIIMX OOYYAIOMKUXCS: YMEHHE HCIIOJb30BaTh peabe(HO TOUCUHYIO
cuctemy obo3Hauenuit JI. bpaiins nis 3anucu xuMuyeckux Gopmy.

11 KIJIACC IlpeameTHbie pe3ysbTaThl OCBOCHHS Kypca «OOmas u
HEOPTaHUYECKasi XUMHUs» OTpakaroT: C(HOPMUPOBAHHOCTH MPEACTABICHUN: O
XMMHYECKOM COCTAaBIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POIU
XMMHUM B TO3HAHUM SIBIICHUN MpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS H
KYJbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIHHOM TPaMOTHOCTU, HEOOXOJAMUMOU Jist
pelIeHus MPaKTUYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBBI0O M TMPUPOIHON cpeje; BIaJCHUE CUCTEMONM XMMHUYECKHX
3HaHUM, KOTOpash BKJIIOYAET: OCHOBOIIOJATAIONIME TMOHATHS (XUMHYECKUM
SJIEMEHT, aTOM, H30TOm, S-, P-, d- 3JEeKTpOHHBIE OPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BaJCHTHOCTH, AJIEKTPOOTPUIIATEIHHOCTD,
CTEIMEHb OKUCJICHUS, XUMHYECKas CBA3b (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKas,
BOJIOPOJIHASA), KPUCTAJUIMYECKass PEMETKA, THUIbl XUMUYECKUX pPEaKIHi,
pPacTBOp, DJIEKTPOJUTHI, HERIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JAUCCOLMALINS,
OKHUCIIUTEIb, BOCCTAHOBUTEINIb, CKOPOCTh XMMHUYECKOW pPEaKIHH, XUMHUYECKOEe
paBHOBECHE); TCOPUU M 3aKOHBI (TEOpUS IJIEKTPOJIUTHUYECKON THUCCOLMAIINH,
nepuoanueckuit 3akod .M. Menneneesa, 3aKOH COXpAaHEHUsI MACChI BELIECTB,
3aKOH COXPaHEHWs W MPEBpAIICHUs HHEPIrUU MPU XUMHUYECKUX PEAKIUSX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHUHW, MUPOBO33PEHUECKUE 3HAHUS,
JeXalume B OCHOBE MOHUMAHUS NMPUYMHHOCTM M CUCTEMHOCTH XUMHUYECKHUX
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SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJYUYECHUU U
0€30MacHOM HUCMOJb30BAaHUU BAKHEHIINX HEOPTaHMUYECKUX BEUIECTB B OBITY U
PAKTHUECKOHN JIEATEIBHOCTH YelIOBeKa; CHOPMUPOBAHHOCTh YMEHHM BBISBIISTH
XapakTEepHbIE MPU3HAKKM  TOHATHI, YCTAaHaBIMBAaTh MX  B3aUMOCBSA3b,
UCITOJIb30BaTh COOTBETCTBYIOLIME MOHATUS MPU ONHWCAHUA HEOPraHHMYECKUX
BEILIECTB U UX NPEBPALICHUN;

OdenepanpHas pabouast mporpamma | Xumusa. 10—11 xmaccer (6a3oBbIid
YPOBEHb) CHOPMUPOBAHHOCTh YMEHHI MCIOJIB30BATh XUMUYECKYIO CUMBOJIMKY
JUIsL COCTaBJIieHHs (OpPMYJT BEIIECTB M YpPaBHEHUH XHMHYECKUX PpEaAKIUH,
cuctematudeckyto HomeHkiatypy (IUPAC) wu TpuBHalbHBIE Ha3BaHUSA
OTJICJIbHBIX HEOPTaHMYECKUX BeIIeCTB (YrapHbIi ra3, yriIeKUCIbIN ra3, aMMHUaK,
raim€Has M3BECTb, HETallEHas H3BECTh, INUTHEBAas COJAA, MHUPUT U JPYrHE);
Cc(OPMUPOBAHHOCTb YMEHUN OIpPENEISATh BAaJCHTHOCTh U CTENEHb OKUCICHMS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOM
CBSA3M (KOBAJICHTHAsl, UOHHAs, METa/NINYECKasl, BOJOPOAHAs) B COCAUHEHUSX,
TUNl ~ KPUCTAIUIMYECKOM  pPEIIETKH  KOHKPETHOrO  BelecTBa  (aToMHad,
MOJIEKYJIIpHAsi, MIOHHAs, METAJNINYECKast ), XapaKTep CPebl B BOJAHBIX pacTBOpax
HEOPTraHWYECKUX COEJAMHEHUI; C(HOPMUPOBAHHOCTh YMEHUW YCTaHaBIIMBAThH
PUHAAJIEKHOCTh HEOPTaHUYECKUX BEILECTB IO MX COCTaBY K ONPEAEIEHHOMY
KJIacCy/Tpynne COeIMHEHUN (MpOCThie BEIECTBA — METAJUIBI U HEMETalIbl,
OKCHJIbI,  OCHOBaHMs, KHCJOThI, aM@OTEepHbIE  T'HAPOKCHUIBI,  COJH);
c(hOpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICH Mepuoandeckoro 3akona J[.1.
MenneneeBa U J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TPOTHOCTUYECKYIO (PYHKIMH; CHOPMUPOBAHHOCTh YMEHHUM XapaKTepH30BaTh
JIEKTPOHHOE CTPOEHUME aTOMOB XHWMHYECKHMX 3JeMEHTOB 1—4 mnepuonos
[Tepuognueckort cucreMbl xumudeckux siemMeHToB J.M. Menneneena,
UCTIONB3Ysl TOHATHSA «S-, P-, d-DIIEKTPOHHBIC OpPOHTAIM», «IHEPTETUUCCKHE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XUMHUYECKUX
AJIEMEHTOB M HMX COCOUMHEHMM 1o mnepuogaMm u rpynnaMm [lepuogmueckoi
cuctembl xumuueckux anemeHtoB JI.M. MenneneeBa; chopMUpPOBaHHOCTH
YMEHUN XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHUE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
T€HEeTUYECKOM CBA3M MEXKIYy HEOPraHWYeCKMMH BEUIECTBAMU C IOMOIIBIO
YpaBHEHUH COOTBETCTBYIOUIMX XUMHYECKHX peakuui; cHopMHUpOBAHHOCTH
yMEHUS KJIacCU(PHUIIMPOBATh XUMUYECKHAE PEAKIUU T0 PA3IMYHBIM TpPU3HAKAM
(uucily M CcoCTaBy pearupyrolMx BEHIeCTB, TEIUIOBOMY 3((dexTy peaxium,
U3MEHEHUIO CTETIEHEH OKHMCIIEHUS JIEMEHTOB, 00OpaTUMOCTH PEaKIUU, YYaCTHIO
KaTajau3aTopa); cOpMHUPOBAHHOCTh YMEHHM COCTaBISTh YPaBHEHMS peakiuil
pa3IMYHBIX THUIIOB, IOJHBIE M COKPAIUEHHBIE YpPaBHEHUs pPEaKUWd HOHHOIO
OoOMEHa, yYMTHIBAasl YCJOBHS, NPH KOTOPBIX ATH pPEAKIUU HUAYT [0 KOHIA;
chOpPMHPOBAHHOCT, ~ YMEHUW  MPOBOAMTH  PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM ~ IIyTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PACTBOPAX
HEOPTraHWYECKUX BEIIECTB; CHOPMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTD
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OKHCIIUTEIIbHO BOCCTAHOBUTEJIBHBIX PEAKIUMHA TOCPEICTBOM  COCTABJIEHUS
AIIEKTPOHHOI'0 0alaHCa ATUX PEAKIU;

OdenepanpHas pabouast mporpamma | Xumusa. 10—11 xmaccer (6a3oBbIi
ypOBEHB)  C(HOPMHPOBAHHOCTH YMEHHI OOBSCHATH 3aBHUCHUMOCTH CKOPOCTH
XUMHUYECKOM peakuu OT pa3iuyHbIX (HAKTOPOB; XapakTep CMEUICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ECUCTBUS (TIPUHLIMIT
Jle Ilatenbe); chOpMUPOBAHHOCTH YMEHUN XapaKTepU30BaTh XHUMHUYECKUE
MIPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIILICHHOTO MOJIYYEHUS CEPHOU KHUCIIOTHI,
aMMHuaka, a Takxke CQOpPMHUPOBAHHOCTHb MPEJCTaBICHUN 00 OOIIMX HAyYHBIX
OpPUHIMIAX M JKOJOTMYECKHX MpoOjieMax XMMHYECKOro TPOU3BOJICTBA;
c(hOpPMHPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUUCICHUS C HCIOIb30BAHUEM
MOHSTHUSL «MaccoBas JOJIsl BEIIECTBA B PACTBOPE», 00BbEMHBIX OTHOIIIEHUM Tra30B
Opyl  XUMHYECKHX pEeaKIMsIX, MacCchl BeIIecCTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH O00bEMY OJHOTO U3
YYACTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOrO 3(PQeKTa peakiuy Ha OCHOBE
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MPEBPALIEHUS U COXPAHEHUS SHEPIHH;
c(hOpMUPOBAHHOCTh YMEHUN COOIIO/aTh MpaBWjia IMOJIb30BaHUS XUMHYECKOU
MOCY/I0M U J1abopaTOPHBIM OOOPYJIOBAHMEM, a TaK)Ke IMpaBWiia OOpAILCHUS C
BEILECTBAMH B COOTBETCTBUU C UHCTPYKIMSAMHU IO BBITOJTHEHHUIO JTAOOPATOPHBIX
XUMHUUYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHUMN IJIAHUPOBATH U BBIMOJIHATH
XMMHUYECKUN JKCIIEPUMEHT (pa3ylo’KeHUE MEPOKCHIa BOJOPOJa B IMPUCYTCTBUU
KaTajqu3aTopa, OIPEACIICHHE Cpeabl pPACTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAIBHOTO WHIMKATOpA, BIUSHUE PA3JIUYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON pEeaKIuy, peakiiMi MOHHOTO OOMEHAa, KaueCTBEHHBIE PEaKIIMU Ha
cynb(dar-, kapOboHaT- U XJOPUI-AaHUOHBI, HAa KATHOH AaMMOHHS, pEIICHHE
DKCIIEPUMEHTANIBbHBIX 3a7ad 1o Ttemam «Metamme»y u  «Hemeramnsl») B
COOTBETCTBUM C TMpaBUJaMU TEXHUKH O€30MaCHOCTU MpU OOpaIlllEHUUu C
BEIIECTBAMH U JIA0OPAaTOPHBIM OOOPYJOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO 3KCIEpUMEHTa B (JOpME 3alUCH YpPaBHEHUN COOTBETCTBYIOLIUX
peakuuii u (HOpMYyJIMpOBaTh BBIBOJBI HAa OCHOBE JTHUX PE3YJbTATOB;
cOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, MOMYYaeMYyI0 W3 pPa3HbIX HCTOYHHKOB (CpencTBa MacCOBOM
KOMMYHUKaI, MHTEpHET U Ipyrux); copMUpOBaHHOCTh YMEHHM cOOJI01aTh
IpaBUjia SKOJOTMUYECKU 1IeJIeCOO0pPa3HOTO MOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B IEJIAX COXPAaHEHHsS CBOETO 3J0pPOBbI U  OKPYKAIOIIEH
IPUPOIAHON Cpelbl, OCO3HABATh OMACHOCTh BO3JIEMCTBUS HA >KMBBIE OPTaHU3MBI
ONPEIICIEHHBIX BEMIECTB, MOHMMAas cmbich mokazarenss I[IJIK, mosicHsaTh Ha
npuMepax CrocoObl YMEHBIICHUS W TMPEJAOTBPAIEHUS WX  BPEIHOTO
BO3JICHCTBHSI Ha OPraHW3M YEJIOBEKa; Il OOYyYArOMIMXCS C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU ~ 3/IOPOBbSI: yMEHUE TMPUMEHSATh 3HaHUs 00 OCHOBHBIX
JOCTYIHBIX METOJIaX MMO3HAHUS BEMIECTB U XUMHUYECKUX SBJICHUM; ISl CEIbIX U
Ca0OBUIAIIMX OOYYaIOIIUXCSA: YMEHUE HCIOJIb30BaTh PEbeHO TOYEUHYIO
cucrteMmy obo3HaueHuii JI. bpaiins 1ys 3anucu XuMudeckux Gopmyi.
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2. Coaep:xanue nmporpaMMbl y4eOHOIo Kypca
10 kmacc

1. Teopusi XMMH4YECKOr0 CTPOCHHS OPraHMYECKUX COCAUHEHMI.
IIpupoaa xumu4yeckux cassei (3 4)

Oprannueckue BeniecTBa. Opranuueckas xumus.  CraHOBIEHUHE
OpPraHUYECKOM XMMUU KaK HayKH. Teoprs XMMHUYECKOTO CTPOCHUS BELICCTB.
Yrneponnsii ckener. M3omepus. M3omepsl.

CocrosiHuE DSJIEKTPOHOB B aTOME. OHEPreTUYeCKHEe YPOBHH U
HOJypPOBHU. DJEKTPOHHBIE OpPOUTAIN. S-JEKTPOHBI U P-3JeKTpoHbl. CHuH
anekTpoHa.  CrnapeHHble  JJEKTPOHBL.  DJIEKTPOHHAsE  KOH(UTyparus.
['padmueckue 3neKTpOHHBIE (HOPMYIIBI.

DJIEKTpOHHAsT NPHUPOJA XHMHUYECKHX CBSI3€M, T-CBSI3b M G-CBA3b.
MeTo1 BaJICHTHBIX CBS3EH.

Knaccudukanus opraHM4eckux COEIUHEHUM. OyHKIMOHAIbHAS
rpynmna.

2. YriaeBoaopoasl (9 1)

[IpenenvHble yrieBomopoabl (ankanbl). Bo30yxI€HHOE COCTOSIHUE
aToma yriepoja. ['mOpuauzaius aTOMHBIX OpOHUTalield. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.

I'omonoru. T'oMonoruyeckas pa3sHOCTb. ['OMOJOTMYECKUH  PSI.
MexnyHapoiHass HOMEHKIATypa OpraHUYEeCKHX BewecTtB. 3omepus
YIJIEPOJHOTO CKEJIETA.

Meran. ITlomydyenue, pusznueckne U XHUMHYECKHE CBONCTBA METaHA.
Peakuuu 3amenieHus (raJoreHUpoOBaHuUE), AETUAPUPOBAHUS U U30MEPHU3AIIUU
AJIKaHOB. Ilennblie peaKuuu. CBoOoaHbIE paINKaJIbL.
["anoreHONpPON3BOAHBIE ATTKAHOB.

Kparnsie cBsa3u. Henpenensnbie yrnesogopoasl. Ankensl. CTpoeHUE
MOJIEKYJI, TOMOJIOTHSI, HOMEHKJIATypa U uzomepus. sp2-I' ubpuauzamnus. ITeH
(otunen). M3omepus mosioxkeHUss ABOMHON cBs3u. I[IpocTpaHcTBeHHas
nuzoMepus (cTepeonzoMepus).

[Tomyyenne W XHUMUYECKHME  CBOWCTBA  QJIKEHOB.  Peakuun
MPUCOEANHEHUS (rumpupoBaHue, raJIOrEHUPOBAaHKWE,  TUJpaTalusl),
OKHUCJIEHUS W [oJuMmepu3auuu ankeHoB. lIpaBuno MapkoBHHKOBA.
BricokoMoltiekynsipHble coeIMHEHNs. KaduecTBEHHbIE peakInu Ha JABOWHYIO
CBSI3b.

AnkaaueHsl (IMEHOBBIE YTIeBOJA0PObl). M30Meprst 1 HOMEHKIATypa.
Jusunun (0ytaguen-1,3). U3omnpen (2-metundyranuen-1,3). ConpskEHHbIE
JIBOMHBIE CBSI3U. [lonyyeHne U XMMHUYECKUE CBOMCTBA alIKaJIuEHOB. Peakiuu
NPUCOEIMHEHUS (TaJIOTeHUPOBAHMS) U MTOJIMMEPU3AIUHN AJIKaJUEHOB.

Anxunbl. AnerwieH (3TMH) U ero romojoru. HM3omepus u
HOMEHKJIaTypa. MexkiaccoBast uzomepus. sp-I'uopunuzanusi. XuMuyeckue
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CBOMCTBA aJIKMHOB. Peakuiyu npucoequHeHns, OKUCICHHS U MTOJIMMEpPU3allun
AJIIKUHOB.

ApeHbl (apomaTuueckue yrieBoaopoAasl). HM3omepus u

HOMEHKJIATypa.

ben3on. bensonbHOe Kob1O. Tomyos. M3oMmepust 3aMeCTUTENEN.

XHUMHYECKHE CBOWCTBAa O€H30J1a © €ro TroMoJIoroB. Peakuuu
3aMelleHusl (TraJIOreHUPOBAaHNE, HUTPOBAHKE), OKUCIECHUS U MPUCOEANHEHUS
apeHoB. Ilectumuapl. ['eHeTMYeckass CBSI3b apeHOB € JIPYTHUMHU
YIJIEBOIOPOIAMM.

[IpupoaHbie MCTOYHMKU YriaeBoAopoaoB. Ilpuponnsiii ra3. HedTs.
[TonyTHbie HedTAHbIE Ta3bl. KaMeHHBIN yroms.

[lepepabotka wHedtu. Ileperonka Hedtu. PekTudukammonnas
konoHHa. bensun. Jlurpoun. Kepocun. Kpekunr HedrenpoaykTos.
TepMuyecKuil M KaTAIUTUYECKAN KpEKUHTH. [Inponms.

3.Kucsopoacoaep:kamue opranudeckue coequnenus (11 1)

Kucnoponconepxamue opranndeckue coeauHeHus. OIHOATOMHBIE
npeaenbabie  cnupThl. DyHKIWOHANBHAS Tpynna cnuptoB. M3omepus u
HOMEHKJIaTypa cOUpPTOB. MeTaHoa (METUJIOBBIM CIUPT). DTaHOJ (STUIIOBBIN
cnupt). [lepBUuHBIA, BTOPUYHBIA W TPETHYHBIA aTOMBI YIJEpoja.
BonoponHas cBs3b.

[Tonyyenue u XuUMUYECKHE CBOMCTBA cUPTOB. CIUPTOBOE OPOKECHHE.
O®epmenTtsl. Bogopoaneie cBsizu. OU3HMOIOTHYECKOE ACUCTBUE METAHOJA U
ATaHo]a. AJIKOTOJIU3M.

MHOroaToOMHbIE CHHUPTHI. IDTUIECHIVIMKONb. [nunepuH. Xumuyeckue
CBOMCTBA MPEAEIbHBIX MHOTOATOMHBIX cUPTOB. KauecTBeHHas peakuus Ha
MHOT'OaTOMHBIE CITUPTHI.

@eHonbl. ApOMAaTHYECKHE CIUPTHL.  XUMHUYECKHE CBONCTBA

denona.

KauectBenHas peakiusi Ha (GEHOII.

KapGonunbuble coequHenusi. KapOonuibHas rpymnmna. AJbJeruaHast
rpyIia.

Anbaeruasi. Keronsl. 3oMepusi 1 HOMEHKIIATypa.

[TosmyyeHne u XuMHYECKHE CBOMCTBA alblAerua0B. Peakuun okucieHus
Y TIPUCOEANHEHUS alibJIeTHI0B. KauecTBEHHbIEC pEaKIIUU Ha allbJICTU/IbI.

KapGonossie kwuciotel. KapOokcuipHas Tpynma (kapOokcorpytma).
WN3omepuss u HOMEHKJIATypa KapOOHOBBIX KHUCJHOT. (OIHOOCHOBHBIE
npeienbHble KapOOHOBBIE KHUCJIOTBI. [TomyyeHne OIXHOOCHOBHBIX
MPENETbHBIX KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOWCTBA OJHOOCHOBHBIX
NpeaeybHbIX KapOOHOBBIX KHUCJIOT. MypaBbuHas KHCIOTa. YKCycHas
KHUCJIOTA. ALIETATBHI.

Cnoxuble 3¢upsl. Homenknarypa. [lonydyenue, Xumuueckue CBOMCTBA
CoXHBIX 3(upoB. Peakius srepudukanuu. [{enounoit ruapoans ciaokKHOTO
a¢upa (OMBUICHHE).
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Kupsl. TBépable xupbl, Kuakue >kUpbl. CHHTETUYECKHE MOIOIIUE
cpeacrtna. YrieBoael. MoHocaxapuasl. ['mrokosza.  ®Dpykrosa.
Onurocaxapuppl.
Hucaxapuasl. Caxapo3sa.
[Tomacaxapuasl. Kpaxman. I'mukoren. Peaknusa moamkoHAEHCAUU.
KauectBeHHass peakuuss Ha Kpaxman. Llemtronosa. AuUeTwinesutrono3a.
Knaccudukarys BogoKoH.

4.A3oTcoaep:kaniue opraHnyeckue coemHeHus (5 4)
A3oTcozepxamue  OpraHu4YEeCKHe COCTMHEHUSL. AMWHBI.
AMuHOrpymnna.

AnwinH. [lomydyeHne U XMMUYECKUE CBOKMCTBA aHUJIMHA.

AMUHOKHCIIOTEI. M30Mepuss U HOMEHKJIATypa. bBUNoNsipHBIA WOH.
[lentunnas (amugHas) rpynmna. [lentuanas (amugHas) cBsizb. XUMUYECKUE
cBoiicTBa aMmuHOKUCIIOT. Ilentmapl. Ilomunentunsl. I munuH.

benku. CtpykTypa OenkoBOM MoJieKydbl (IepBUYHAS, BTOpPUYHAS,
TpeTUYHas, YeTBEpTUUHAs). XUMUYECKUE CBOMCTBa OeykoB. JleHaTypanus u
ruaponn3 O0enkoB. L[BeTHbIE peakiuy Ha OENKU.

A3oTcozepKailue TeTepolUUKIndYeckrue coeauHeHus. [lupuaun.
[Inppou.

[MTupumuann. IlypuH. A30THCThIE OCHOBaHUSI.

Hyxnennossie kucnotel. Hykneoruapl. KoMiuiemenTapHabie a30TUCTBIE
OCHOBAHHUSI.

XuMHUs U 310pOBbe yenoBeka. PapMakoIoruyecKas XuMHus.

5.Xumust noumepos (6 4)

[Tomumeper. Crenenp nonuMmepuszamuu. Monomep. CrpykTypHOE
3B€HO. TepMoruiacThyHble NOJUMEPBL. CTepeoperysipHble  IOJUMEPHI.
[Tomuatunen. [omunponunen. IlonuterpadTopaTuieH.

TepmopeakTuBHble  noauMepbl. DeHoT0PpopManbIeruIHbIE

CMOJIBL.

[Imactmaccel. @eHormnactel. AMUHOIIIACTHI. [IleHonnacTsl.

[Ipupoausiii kayuyk. Pe3una. 960HuT. CHHTETHYECKHE KayuyKH.

Cuntetnueckue BosnokHa. Kanpon. JlaBcaH.

11 knacc

Teopernyeckue 0CHOBbI XUMUHU

Baxxgelimmne XMMHUECKHE TIOHATHS M 3aKOHBIL. XWMHUYECKUU DIIEMEHT.

AtoM HbII HOMep. MaccoBoe uucino. Hykmuasl. Pagmonyknunabl. M30TOmBL.
3aKOH COXpAaHEHUsT MacChl BEIIECTB. 3aKOH COXPAHEHUsS M NPEBPALLCHUS

16
XapueHko fnHa ['eHHagpEeBHA



sHep rtmH. Jlebexkt wmaccel.  Ilepuomuyeckuii  3aKOH.  DJIEKTPOHHAs
koHburypauus. ['paduyeckas »onexk TpoHHas Qopmyna. Pacnpenenenue
AIIEKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJIBIIMX TEPUOJIOB, S-, p-, d- u f-
aneMeHThl. JlantaHounbl.  AkTHHOWIBL. MICKyC CTBEHHO  IOJIyYEHHBIE
ANeMEHTHl. BalleHTHOCTh. BasieHTHbIE BO3MOXHOCTM aTOMOB. BoaopoaHsie
coenunenus. Ctpoenue BemectBa. MonHas cBs3b. KoBaneHTHas (mosisipHas u
HEMoJISIpHAsA)  CBsI3b.  OJEKTpoHHas (Qopmyna. Meramidyeckas  CBS3b.
Bonopoanas cBs3p. ['wOpuauzanus aroMHbiXx opOutaneir. Kpucramisr:
aTOMHBIE, MOJIEKYJISIpPHbIE, HOHHbIE, METANIMYECKUE. DJIEMEHTap Has s4yehKa.
[Tomumopdusm. Ilomumopdusie Moaudukauuu. Ajuorponus. W3omepus.
['o monorus. XuMHYECKMH CHUHTE3. XUMHUUYECKHE peakuuu. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC pEaKIUU. Peakiuu pas3ioKeHus, COCAUHEHNs, 3aMELIEHNUs,
oOMeHa. DK30TepMHUECKHE W SHAOTEp Muyeckue peakiuu. OOpaTtuMble U
HeoOpatumMble peakuuu. TernoBoil sddext peaknun. 3akoH ['ecca.
TepMmoxumuueckue ypaBHeHHs. Teruiota oOpa3zoBaHus. Termiora cropaHus.
CKOpOCTh XMMHYECKOM peakiuu. AKTHUBUPOBAaHHBIM KOMIUIEKC. 3aKOH
JIEeUCT Bymomux Macc. KunHetnueckoe ypaBHeHwe peakuuu. Karamums.
Karamuzatop. WuruOutop. ['OMOreHHBII W  TE€TEPOTCHHBIM  KaTalu3.
Karanmutnueckue peakuuu. Xumuueckoe paBHoBecue. [Ipunnun Jle Illarense.
PactBopel. [lucnepcubie cuctembl. PacTBopbl. ['pyOoaucrnepcHble CUCTEMBI
(cycnien3uu u smynbeun). Kosmonanasie pactBopsl (30511). A3po3osu. CrocoOs!
BBIDQXKEHUs  KOHIICHTpAlUMHU  pacTBOpoB.  MoisipHas ~ KOHUEHTpauus
(MOJIIPHOCTB). DNEKTPOJIUTHI. DJIeKTponuTHuecKass nucconuanus. CreneHb
nuccorumannu. KoHcranra muccouuanuu. BomopoaHeiii nokasartens. Peakiuun
MOHHOTO oOMeHa. ['maponu3 opraHnyeckux BewecTB. l'uaponus coneit. 12
DJIEKTPOXUMHUYECKHE PEAKIUU. [ allbBAHUYECKUIN DJIEMEHT. DJNEKTPOAbL. AHOZ.
Karton. Akkymysnarop. TOmMBHBIN 37eMeHT. DNeKTpoxumus. P cTaHaapTHRIX
NMEKTPOAHBIX  noreHuuanoB. CranpmaptHele  ycnoBus. (CTaH JapTHBIN
BOJIOPOAHBIN DJIEKTPOL. Koppo3zus METAJIJIOB. XuMHUYECKaAst 51
AIEKTPOXUMHUYECKAS KOPPO3USA. DIJIEKTPOJIN3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB.
DJIEKTPOJU3 PACIIIABOB.

Heopranuuyeckasi xumusi

Metamibl. CrocoObl moslydeHus: MeTayioB. JI€rkue W TKENblE MeETasulbl.
Jler KoIUTaBKME W TYrOIUIABKHE MeTajulbl. MeTamueckue 31eMeHThl A- U b-
rpynn. Meab. I{unk. Tutan. Xpom. XKenezo. Hukens. Ilmaruna. CrutaBsl.
Jlerupyromue no6aBku. Yépusie meramibl. L[BetHpie meTtambl. Uyryn. Crains.
JlermpoBanuble cramu. OKCHABI W THAPOKCUABI MeTauioB. HemeTauibl.

[IpocTeie BemecTBa — HeMmeTawibl. Yriepona. Kpemuuii. Aszor. ®ocdop.
Kucnopoa. Cepa. @top. Xnop. Kucnorasie okcuasl. Kucnopoacoaepxaiine
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XapueHko fnHa ['eHHagpEeBHA



KucaoTel. CepHasg kuciaoTa. A30T Has KuciloTa. BoaopoHble COEIUHEHUA
HEMETAIUIOB. ['eHeTnueckas CBsI3b HECOPraHMYECKUX U OPTAHUYECKUX BEILIECTB.
XHUMUA U KU3Hb

XUMHYECKAasi  MPOMBINUIEHHOCTh.  XHMHUYECKasg  TEXHOJIOrMs.  XUMHKO-
TEXHOJIOTUYECKUE TPUHIUIIBI TPOMBIIIJIEHHOTO MOJYYEeHHUs MeTauioB. U€pHas
Metautyprud. IlpousBoactBo uyyryHa. JlomeHHas mieub. Aryiomepanus.
IIpousBoacTBO ctanu. KuciopogHeiii KoHBEpTEp. be30oTxomaHOe MpoU3BOJICTBO.
Xumus B OwbiTy. Ilpomykrel mnuTanusa. beitoBas xumusa. OtaenodHbie
Marepua Jibl. JlekapcTBeHHBbIE TpenapaThl. JKOJOTUYECKU MOHUTOPUHT.
[IpenenbHO HO0My CTUMBIE KOHLIEHTPALUN

4, TemaTH4ecKoe IMJIAHNPOBAHHUE
10 knacce
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/o

Pa3jnenanbl nporpammsbl

KosunuecTrBo uacoB

1. | Teopus XAMHUYECKOTO CTPOCHUSA 3
OpraHUYEeCKuX COCIUHCHHUM. ITpupona
XUMHUYECKUX CBI3CH

2. YrieBogoposl o)

3. | Kucnopoaconepsxariue OpraHUYeCcKue 11
COCTUHECHHUS

4. | AzoTcoaepxaliue OpraHUYecKue 5
COCITUHECHHUS

5. | Xumus moIuMepoB 6
Uroro: 34

11 knaacc

1/ | Pa3gesbl mporpaMmbl KojnuecTBO 4yacoB
IoBTOpenne kypca xumuu 10 kiaace 1

1. | TeopeTnueckue OCHOBBI XUMHH 19

2. | Heopranmdeckass Xumus 11

3. | Xumus 1 )Ku3Hb 3
Urtoro: 34
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