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e (enepaabHOrO0 TOCYIApCTBEHHOTO 00pa30oBaTENIbHOTO CTAaHAApTa CpPEIHEro
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e [Iporpammel Boctiutanust MAOY COIII Ne2 um. FO.A. TI'arapuna Ha 2021 — 2025
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I Ilananupyemble pe3yJbTAaThbl OCBOCHHS NPOrpaMMbl II0 XMMHH HAa VPOBHE CpPeIHEro
001Iero 00pa3oBaHus

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHS O0YYarOIIUMHUCS
MporpamMmM CpeaHero o0Iero oopa3oBaHus (TUIYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM).
HayuyHo-mMeTonn4eckoif OCHOBOWM /sl pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBIA MOIXO/I.
B cooTBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJbTaTOB OCBOCHHS TMpeaMmera «XHUMHs» Ha YPOBHE CpeIHEro oOIIero
00pa30BaHUS BBIJEICHBI CIEAYIONINE COCTABIISIOIINE:

O0CO3HaHWE 00YYAOITUMHUCS POCCHICKON TPaXTaHCKON UIACHTUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HaJIMYue MOTUBALUU K O0YyYEHHIO;

I[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUI TNYHOCTH Ha OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYUAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JESITEIBHOCTH
[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, MPHUCYIIUMH LEJIOCTHOW CHCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYUe MPABOCO3HAHMS SKOJIOTHMUECKON KYIbTYypbl U CIHOCOOHOCTH CTaBUTH LEIH U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JINYHOCTHBIE Pe3YJIbTAThI
OCBOEHHUSI TpeaMmeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE Y4eOHOW M BOCHUTATEIbHOM
JEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKMMHM, COLMOKYJIbTYPHBIMHU, JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU U HJI€aJlaMH POCCUICKOTO MPa)KAaHCKOTO 00IIEeCTBA, MPUHATHIMU
B oOmectBe HOpMamMH ¥ TPaBWIAMH [OBEJICHHS, CIIOCOOCTBYIOIIMMHU IpolieccamMm
CaMOIIO3HaHHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYarOIINXCA.
JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTPaxaroT cHOpMUPOBAHHOCTD
ONbITa MO3HABATEIbHOM U MPaKTUYECKOW NEeATENIbHOCTH OOydYaloluXcsi MO0 peanu3aluu
MPUHSITHIX B OOIIECTBE IIECHHOCTEH, B cooTBeTCTBUU C [Iporpammoii Bociutanust MAOY COILL
No2 um. FO.A. TI'arapuna na 2021 — 2025 rr. u paboueit mporpammoii Bocnutanus MAOY
COII Ne2 um. FO.A. I'arapuHa oTpakaroT JalbHENIIEee COBEPLUICHCTBOBAHHUE, B TOM YHUCIIE B
YacTH:
1) 2PaxrcOanHCK020 60CRUMAHUA:

OCO3HAaHHA OOYYAIOUIUMHUCS CBOMX KOHCTUTYLUMOHHBIX IIpaB U OO0S3aHHOCTEH,
YBaXXE€HUS K 3aKOHY U MPABOMOPSIAKY;

MPEJICTABICHUS] O COLIMAJIBHBIX HOPMax M MPaBWIIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESITEIbHOCTH TPU CO3/IaHUU Y4eOHBIX
IPOCKTOB, pEIICHUH YYEOHBIX U I[O3HABATENbHBIX 3a7ay, BBIMOJIHEHUH XHUMHYECKHX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apTyMEHTBHI
JIPYTUX IPU aHAIHU3€E PAa3IUYHBIX BUJIOB YU4eOHOH 1eATeNbHOCTH;

2) RAMPUOMUYECKO20 60CRUMAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIHI0 OT€YECTBEHHOMU
XUMUH;

yBaXKeHHsI K MpOIlecCy TBOpUYECTBA B OOJACTH TEOPUH M MPAKTHUUECKOrO MPUMEHEHHS
XUMHUH, OCO3HAHHSI TOTO, YTO JOCTHUKCHHS HAYKH €CTh PE3YNIbTAT JJIUTEIbHBIX HAOIOICHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHMBOB B MOJYYEHMH M TOCIEAYIOIIEM aHaJM3e
MH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;
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3) 0YX08HO-HPABCMBEHHO20 60CRUMAHUA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIIEHHWBAaTh CUTYaIlMH, CBSI3aHHBIE C XWMHUYECKHUMH SIBICHUSMHU, |
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTU OLICHMBATh CBOE ITOBEICHUE M IOCTYNKH CBOMX TOBApHUILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUI ITUX MOCTYIIKOB;

4) dopmuposanun Kyn1omypot 300poewsa:

MOHUMAHUS [IEHHOCTEH 3J0pOBOTO M 0Oe30MacHOro oOpasza KU3HH, HE0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOroieHHsI TpaBui 0€30MacHOr0 OOpaIIeHHs ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHON
KU3HHU U B TPYJOBOH NIESTEITLHOCTH;

MOHUMAHUS [[EHHOCTH TMPaBUI WHAWNBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
TIOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3IOPOBBIO U )KU3HH JIFOICH;

OCO3HAHUS TOCIIEJCTBUI M HETPUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOIICHUS aTKOTOJIS,
HapKOTUKOB, KypeHUs);

5) mpyo006020 60cCRuUmManuA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATENbCKON JesTeIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B DELICHMM MNPAKTUYECKUX 3a1ad COLUAIBbHOU
HaIMpaBJICHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

UHTEpeca K MPaKTUUYECKOMY M3YYEHUIO MpoQeccuil pa3IMyHOro pojia, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHS IPEIMETHBIX 3HAHUH 10 XUMHUU;

YBa)KEHU K TPYAY, JIOISAM TPYAA U pe3ysibTaTaM TPYIOBOMN A€ATEIbHOCTU; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHAMBUIYAIBHON TPaeKTOpUHU 00pazoBaHus, Oynyiei npodeccun u
peanu3anuy cOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB C Y4ETOM JINYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U NOTpeOHOCTEH 00111ecTBa;

6) IKOJI02UYECKO20 60CHUMAHUA:

SKOJIOTHYECKH  11€71ecOo00pa3HOro  OTHOLIEHWS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHUS KU3HU Ha 3eMIIE;

NOHMMAaHUA  TJ00aJIbHOTO  XapakTepa  SKOJOTMYECKHMX  MpobiieM,  BIUSHUSA
HKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COILIUATBLHOU CpPEIbl;

OCO3HAHHA HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHDKEHUW XUMHUHM JJIs  pelieHus
BOIIPOCOB PAllMOHAIBHOTO MPUPOIO0TIOIH30BAHNUS,

AKTUBHOT'O HEMPUATUS IEUCTBUI, PUHOCAIINX BpPE OKPYKAIOLIEH MIPUPOAHOM cpene,
YMEHHsI IIPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHUECKUE MTOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIU4Msl PA3BUTOrO SKOJOTMYECKOTO MBIIIJIEHUS, YKOJIOTMYECKON KYJIbTYpbI, OMBITA
NESATENIbHOCTH  AKOJIOTMYECKOM HAmpaBIEHHOCTH, YMEHHUS PpYKOBOJCTBOBAThCSI HMH B
MO3HABATENbHOM, KOMMYHUKATUBHOW M COIMAJIBHOM MpPAaKTUKE, CHOCOOHOCTH W YMEHHUS
AKTHBHO MPOTUBOCTOSTH HICOJIOTHN XeMo(poOuu;

7) UEHHOCIU HAYYHO20 NO3HAHUA:
¢opMHpOBaHHE  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;
NOHUMAaHMs CHEIM(PUKH XUMHHM KaK HayKH, OCO3HaHHUS €€ posd B (HOPMUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUN LEJTOCTHOTO NMPEACTaBICHUS
00 OKpy»KarollleM MHpE KaK O €AUHCTBE MPUPOJIBI U YEIOBEKA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;
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yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHU Ui COBPEMEHHOW LMBUIM3ALUU: B €€
T'YMaHHCTUYECKON HANpaBICHHOCTH U BaXXKHOI POJM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM
KYJIBTYpBbI, PEIICHUH [JI00aJbHBIX IPOOJIeM YCTOMUNBOTO pa3BUTHS YEIOBEUYECTBA - CHIPHEBOIA,
DHEPreTHYECKOM, MHIIEBONM ¥ OSKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTUH MEIHIIMHBI,
o0ecreyeHny YCIIOBUHM YCIEUIHOTO TpyJda M 3KOJIOTUYECKHM KOMGMOPTHOM JKHM3HM Ka)KIOTo
4yjIeHa oOIIeCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHUS
JUIsL aHaliu3a WU OOBSICHEHUS SIBICHUH OKPYXKAIOLUIET0 MHUPA M MNPOUCXOASIIUX B HEM
W3MEHEHUH, YMEHHs JelaTh OOOCHOBAHHBIC 3aKIIIOUEHHUS Ha OCHOBE HAy4YHBIX (DAaKTOB H
MMEIOIINXCS JAHHBIX C LENbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOh30BaTh XWMHUYECKUE 3HAHUS I PEIICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0OBATENbCKON JEATEIbHOCTH; TOTOBHOCTH U
CITOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHMIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY TTOJTYIEHUIO
HOBBIX 3HAHU 110 XUMUU B COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

WHTEpeCa K OCOOCHHOCTSAM Tpyla B pa3nuuHbX chepax mnpodeccrnoHaaIbHOM
JeATEIbHOCTH.

MeTtanpeaMeTHbIe Pe3YJbTAThI
OCBOCHHMS y4eOHOTO npenMeTa «XUMHUA» Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus BKIIOYAIOT:
3HAYUMBbIEe UIsI POPMUPOBAHUS MHPOBO33PEHUS O0YHAIOMIMXCS MEXKIUCIUILUTHHAPHbIC

(MexmpenMeTHbIE) OOIIeHAyYHbIE MOHATHS, OTPAKAIOUIME IEIOCTHOCTh HAyYHOH KapTHUHBI
MHpa U cHenu(uKy METOIOB MO3HAHUS, MCIIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, OSHEPTHs, SBJICHUE, NpPOIecC, CUCTeMa, HAy4yHbI (akT, MPUHLMUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, NCCIeNI0BaHUE, HAONIIOJCHNE, U3MEPEHNE, YKCIIEPUMEHT U
Apyrue);

YHUBEpCaJIbHbIE yueOHbIC IeHCTBY (TI03HABATENbHbBIC, KOMMYHUKAaTHBHEIE,
peryasTUBHBIE), oOecreunBaromue GopMupoBaHue PyHKIIMOHATBHON rPaMOTHOCTHU H
COIMATIbHOM KOMITETCHIIH 00yJalOIINXCS;

CIOCOOHOCTh  OOYUYAIOUIMXCS  HCIOJB30BaTh OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHMWSA W YHHBEPCAIbHBIC ydeOHBIC ICHCTBHS B IO3HABATEIbHOU H
COLIMAJIbHOM IIPAKTHKE.

MeranpenMeTHbIe PE3yNbTaThl OTPAXKAIOT OBJIAJACHHE YHHBEPCATbHBIMH Y4eOHBIMH
NI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHIMU.

OBnazieHne yHUBEPCATbHBIMH YUCOHBIMH MO3HABATEIbHBIMU JCHCTBUSAMMU:
1) bazosvie 1ocuyeckue Qetucmausl:

CaMOCTOSITENIFHO (POPMYJIMPOBaTh M aKTyaJU3UpOBaTh MPOOJIEMY, BCECTOPOHHE &
paccMaTpHBaTh;

OTIpeNeNATh LIEIH JEATEIIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUH UX JIOCTHKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEILHOCTH C OCTABICHHBIMH LIEISMHU;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUN MPUEMBI JIOTHUECKOTO MBINUICHUS - BBIICIATH
XapaKTepHble TPU3HAKM TMOHATHH ¥ YCTAaHABIMBATH MX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS A1 OOBbSICHEHHSI OTIICJIbHBIX (PaKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAaHWS W KPHUTEPUH Ul KIACCU(HKALUK BEHIECTB M XHUMHUYECKHX
peaKuuii;

yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIC CBA3M MEXy U3y4aeMbIMH SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE pacCyXKIeHHs (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTHBOPEUMS B PACCMAaTPUBACMBIX SIBICHHSX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHUS;
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INPUMEHATH B TIpoIecce TO3HAHMSA, HCHOJb3yeMble B XHMHU CHMBOJHYCCKHE
(3HaKOBbIE) MoJeNH, NpPeoOpa3oBHIBATh MOJAEIbHBIC NPEACTABICHUS - XMMHUYECKHHA 3HaK
(cMMBOII) BIIEMEHTa, XUMUYecKasi GopMysia, ypaBHCHHE XUMHUUECKON PEAKINH - IIPU PELICHUH
y4eOHBIX TO3HABATEJIBHBIX M MPAKTUYECKHX 33734, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
IPE/ICTaBICHNS JJIS1 BBIBICHUS XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUYECKHX
peaKLHuii.

2) bazosvie ucciedosamenbeKue 0eucmsusl:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;
(GopMyIHpOBaTH LIENN U 3342491 UCCIECJOBAHHS, HCIIOIb30BATh TOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
111 JOPMHUPOBAHUS THITOTE3BI IO POBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJaJIeTh HABBIKAMH CAMOCTOSITEJIHLHOTO IUIAHUPOBAHMUSA U TMPOBEACHUS YUCHHUYECKHX
SKCTIIEPUMEHTOB,  COBEPILICHCTBOBATH  yMEHHMsA  HAOMIOmaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENIFHO TMPOTHO3UPOBATh €ro pPe3yibTaT, (popMynupoBaTh OOOOLICHHUS U BBIBOABI
OTHOCHUTEJBHO JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHNUS, COCTABIATE 00OCHOBAHHBIM OTUET
0 IIpoZIeTIaHHOI padoTe;

MpuoOpeTaTh OMNBIT YYCHHUYECKOW HCCIEI0BATEIbCKOM W TMPOEKTHON NEATEeITbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METO/OB pEIIeHUs
NPaKTHYECKHUX 33]a4, IPUMEHEHHIO Pa3IMYHBIX METOJI0B IO3HAHMS.

3) paboma ¢ ungopmayuei.:

OPMEHTHPOBAThCA B PA3IMYHBIX HCTOYHUKAX HH(oOpManuy (HaydHO-TIOMYJISpHAS
JAUTEepaTypa XUMHUYECKOTO COZEp)KaHus, CIpaBOYHbIE TMOCOOMs, pecypchl MHTepHera),
aHAIM3UPOBaTh MH(OPMANMIO pA3IMYHBIX BHIOB M (OpPM MpeacTaBICHUs, KPUTHUCCKH
OLIEHUBATh €€ JI0CTOBEPHOCTh M HEITPOTHBOPEUYNBOCTH;

(bopMyIHpOBaTH 3aPOCHl M MPUMEHSATH PA3IMYHbIE METOABI IPU MOUCKE M 0TOOpe
uHpOopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YIeOHBIX 33a1a4 ONPEeIEHHOTO THIIA;

NprUOOpPETaTh OMBIT MCIOIb30BaHMS MH(POPMAIIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH
U Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpPATh ONTUMAIBHYIO (OpMY TMpEICTaBICHUS HWH(POpMaIUN
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIF30BAaTh HAYYHBIH S3BIK B KayecTBE CPEACTBA INPH paboTe ¢ XUMHUYECKOW
uHpOpMaLell: TPUMEHATh MEXNpeAMETHbIE ((PU3NUYEeCKHe W MaTeMaTHYeCKHe) 3HAKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCTIOJIF30BaTh M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIIAJHOCTH.

OBnafeHne yHUBEPCAIBHBIMA KOMMYHHUKATHBHBIMH JICHCTBUAMMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJe Jualiora u/Win
IUCKYCCUU, BBICKAa3bIBaTh WJEH, (OpMynIHpoBaTh CBOM MPEIIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TIPEITIOKEHHOM 3a/1a4u;

BBICTYNATh C NIPE3EHTALNEN pe3yIbTaTOB TO3HABATEIBHON IEATEIbHOCTH, TOJTYYEHHBIX
CaMOCTOATENIbHO HWJM COBMECTHO CO CBEPCTHUKAMHU TIPU BBINOJHEHUH XUMHUUYECKOIO
AKCIIEPUMEHTA, MPAKTHYECKON paboThl MO MCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOTO TpoeKTa W (POpPMYIHpPOBATH BHIBOJBI MO PE3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM MyTEM COTJIaCOBaHMSI MO3ULIUN B XO7€ 00CYX/I€HUS U 0OMEHA MHEHUSIMH.

OgnajicHre YHUBEPCATbHBIMY PeryJIsTUHBHBIMH JICHCTBUAMHU:
CaMOCTOATCIIbHO IJIAHUPOBATH U OCYIICCTBIIAATL CBOKO IIO3HABATCIBHYHO JCATCIBHOCTD,
ompenenss e€ IMear W 33aJaud, KOHTPOJHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOPUTM JCUCTBUN TIPHU BHITIOJHEHUH YYEOHBIX M MCCIIEIOBATENBCKUX 3aiad,
BBIOMpaTh Hanbosiee Fh(HEKTUBHBIN CMIOCOO UX PEIICHUsS C YIETOM MOJYYCHHUST HOBBIX 3HAHUHU O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYIIIECTBIISITh CaMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHAIM3a |
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CaMOOIICHKH.

IIpeaMeTHBbIE Pe3YAbTATBI OCBOCHHUS IPOTPAMMBI CPEHETO 00MIIETO

o0Opa3oBaHMsl 1O XWMHUM Ha 0a30BOM YpOBHE OpHEHTHUPOBaHBI Ha oOecreueHue
MIPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHOM u 0OIIEeKYIbTYPHON TOATOTOBKH
obyuaromuxcs. OHU BKIIOYAIOT crenuduyeckue A yueOHOro npeamera «XuMHUs» HaydHbIE
3HaHUS, YMEHHSI M CIOCOOBI JIEHCTBHI 1O OCBOCHHIO, MHTEPIIPETAIMN M TpeoOpa30BaHUIO
3HaHUH, BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAaHMA M MPUMEHEHHUIO 3HAHUH B
pa3NIMYHBIX YYEOHBIX M pPEATBHBIX JKH3HCHHBIX CHUTYaIlUsX, CBA3aHHBIX C XuMHeH. B
porpamMMe 1o XMMHUU IPEAMETHBIE PE3yJIbTaThl IPEICTaBICHBI IO TOAAM U3YUEHHUSL.

K konny oOydyenus 6 10 knacce npedmeniHvie pe3ynbmamul 0C80EHUA Kypca
«Opzanuueckan Xxumusy oTpaxaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUM NPUPOIHI,

B (DOPMUPOBAHWH MBIIIICHUS W KYJIbTYPBl JHYHOCTH, €€ (PYHKIIMOHAIHHOW TPaMOTHOCTH,
HEOOXOOUMOM JJIsi pelIeHUs MPaKTUYECKUMX 3a7ad U SKOJIOTMYeCKH OO0OCHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

BJIaJICHUE CHUCTEMOW XMMHUYECKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATarollne
NOHATUS (XUMHUYECKUH DJIEMEHT, aTroM, OJJEeKTpOHHas o00o0Jl0oYKa aToMmMa, MOJIEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas dopmyna
(pa3BépHyTass M COKpall€HHas), MOJIb, MOJISIpPHAs Macca, MOJSIPHBIA O0BEM, YIIepOIHBII
ckesner, (pyHKUMOHAIbHAs TpyMMa, paauKall, U30Mepus, HU30MEpbl, TOMOJOTHYECKHH psi,
TOMOJIOTH, YTIJIEBOJOPO/BI, KUCIOPOA U a30TCOAEpXKAIIUE COCIUHEHUs, MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIE COSAMHEHNUS);

TEOPHH M 3aKOHBI (TEOpHs CTPOEHHs opraHuyeckux BemiectB A.M. ByrnepoBa, 3akon
COXpaHEHHUsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIekKallieé B OCHOBE IMOHUMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (PAKTOIOTMYECKHE CBEIEHUS O CBOHCTBAaX, COCTaBE,
MOJIyYeHUU U Oe30MacHOM HCIOJIb30BAaHUM BaXKHEHIIMX OpPraHUMYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa;

chOPMUPOBAHHOCTh ~ YMEHHMM  BBISBIATH  XapaKT€pHbIE  MPU3HAKK  TOHSITHIA,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPH OMHCAHUHU
COCTaBa, CTPOCHHMS U MPEBPALICHUI OPTaHUYECKUX COCAUHEHHII;

c(OPMHPOBAHHOCTh YMEHUN UCIOIB30BATH XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (opMysT OpraHHMYecKuX
BEILECTB U YPABHEHUI XUMUYECKUX PEaKLU, U3TrOTABIMBATH MO MOJIEKYJ OPraHUYECKUX
BEIIECTB JUIsl WJUTFOCTPALMU UX XMMHUYECKOTI0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpPMUPOBAHHOCTh ~ YMEHHH  YCTaHABIMBATh  NPHUHAICKHOCTh  M3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB IO WX COCTAaBy M CTPOCHHUIO K OIpeneiaéHHOMY Kiaccy/Tpymie
COEIMHEHUI (yrieBomopoasl, KHCIIOpOJL U a30TcojepKallne COEIUHEHMS,
BBICOKOMOJIEKYJISIPHbIE ~ COEIMHEHHA), JaBaTh KM Ha3BaHMs 10 CHUCTEeMaTHYECKOil
HomeHnkiarype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIC HAa3BaHHUS OTJIEIbHBIX
OpPraHMYECKUX BEUIECTB (ITUJIEH, MPOIMWJIEH, alleTUJIeH, STUJICHTINKOb, TJIMLEPUH, (EeHo,
dbopManbaeru, aleTalbIeril, MypaBbUHAs KUCIIOTa, YKCYCHAsI KUCIIOTA, OJICMHOBAsI KUCIIOTA,
CTeapuHOBAas KUCJIOTA, II0K03a, GPpYyKTO3a, KpaxMas, LeIi0103a, IIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEIENIATh BUIbl XUMHUYECKOW CBSI3M B OPraHMYECKHX
COCTMHECHUSX (OJUHAPHBIC U KPATHBIC),

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJI0KEHUSI TEOPHU CTPOCHHS OpPTraHMYECKHX
BemectB A.M. byrtnepoBa aiis 0ObsICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa H
CTPOEHMS; 3aKOH COXPAHEHUsI MacChl BEIECTB;
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c(OpPMUPOBAHHOCTh YMEHMI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (QU3NYECKUE U
XMMUYECKHE CBOWCTBA THUIHUYHBIX MPEJICTABUTENCH PAa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, STWICH, NMPOMWICH, aleTwieH, OyraaueH-1,3, merwnOyraaues-1,3,
OCH30JI, METaHOJI, STAHON, ITUJICHTIUKOIIb, TIHIEPUH, (EHOII, alleTaIbIeru]l, MypaBbUHAS U
YKCyCHas  KHUCJIOTBbI, TJIIOKO3a, Kpaxmaj, LeJIiojio3a, aMUHOYKCYCHasi  KHCIIOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKJIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHYECKHX PEAKINI ¢ HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh HMCTOYHUKH YTIIEBOAOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, yroiyib), CIOCOOBI WX MEPEepabOTKH W MPAKTHUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchbl, 00bEéMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH M0 M3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

chOpPMUPOBAHHOCTh yYMEHMI BIAJETh CHUCTEMOW 3HAHWA OO0 OCHOBHBIX METOAax
HAyYHOTO MMO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEUIECTB U XUMHUECKUX SBJICHUM
(HaOnrofieHWe, W3MEpEHUe, OSKCIEPUMEHT, MOJICIMPOBAHNE), HCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS U1 TNPUHATUS pEIIeHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBHIIa OJIb30BaHUS XUMHUECKOM
MOCYI0M 1 J1abOpaTOpHBIM 00OPYIOBAHUEM, A TAKXKE MPaBUIIa OOpAIIEHHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMHU I10 BBIOJIHEHHUIO Ja00PaTOPHBIX XUMHUUECKUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUYECKHI AKCIEPUMEHT
(mpeBpallieHUsl OpraHNYEeCKUX BEIECTB IPU HATPEBAHUHU, TOTYYCHHUE STUIICHA U U3yUYCHHE €TO
CBOWMCTB, KA4eCTBEHHBIC pEAKIIMM OPraHWYeCKUX BEIIECTB, JACHATypalnus OEIKOB TMpH
HarpeBaHuu, [IBETHbIE PEAKIMK OEIKOB) B COOTBETCTBUHU C IPABUJIAMHU TEXHUKU 0€30MaCHOCTH
pu OOpAIEHUH C BEIIECTBAMU U Ja0OPaTOPHBIM 000pYIOBAHUEM, TIPEICTABIIATH PE3YIbTATHI
XUMHUYECKOTO SKCIIEpUMEHTa B (hOpME 3amucH YpaBHEHUN COOTBETCTBYIOIIMX pPEaKIUil U
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XMMHUECKYIO0 HH(OpMALIHIO,
MOJIy4aeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (CpeacTBa MmaccoBoil wuH(opmanmu, HHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIONATh TpPaBHJIA IKOJIOTUYECKU IIeJIECO00Pa3HOTrO
MOBE/CHUS B OBITY U TPYAOBOH MAESITEILHOCTH B LEISX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Karollel MPUPOAHOM Cpelibl, 0OCO3HABATh ONACHOCTh BO3JAEHCTBUS HA JKMBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMmbica mnokaszatens [IJIK (mpemenpho
JOMYCTUMOW  KOHIICHTpAI[MM), TIOSACHATH HA TMPUMEPax CIOCOObl  YMEHBINCHUS U
MPeIOTBPALEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M YEJIOBEKa;

JUTsE 00YYaIOIUXCsl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbsI: YMEHHE TPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHMSI BEIIECTB M XUMUYECKUX SBJICHUM.

K konny obyuenus ¢ 11 knacce npedmemmusle pe3yibmameol 0ceoenusa Kypca «Qowan u
HeOp2aHu4ecKan Xumuay OTPaKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUH O XUMHYECKOW COCTaBJISIONICH €CTeCTBEHHO-
Hay4HOH KapTHHBI MHUpA, POJIM XMMHUHU B TO3HAHUM SIBJICHUN NPUPOJBI, B (HOPMHUPOBAHUU
MBILIUICHUS! ¥ KYJAbTYPHI JMUYHOCTH, €€ (DYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOU JUIs
peleHs] MPaKTUYEeCKUX 3a7ad W HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

BJIAJICHUE CUCTEMOM XMMMYECKMX 3HAHHMH, KOTOpas BKIOYAET: OCHOBOIIOJAraroliue
MOHATUS (XMMMYECKHH 3JIEMEHT, aTOM, HU30TOIl, S-, P-, Cl- MEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, MOJb, MOJISIPHBIM OOBEM, BaJ€HTHOCTh, 3JEKTPOOTPULATENBHOCTD, CTENEHb
OKHCIICHHS, XUMHMYECKas CBS3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKasi, BOJOPOIHAs),
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KpUCTAINIMYECKasi ~pemérka, TUIBI XUMHYECKHX pPEaKIuil, pacTBOp, OJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAs AUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTh
XUMHUYECKON peaklni, XUMUYECKOEe PaBHOBECHE);

TEOPUHU U 3aKOHBI (TE€OpUS IIEKTPOIUTUUECKON AMCCOLUAINY, EPUOANIECKUI 3aKOH
JA.W. MenneneeBa, 3aKOH COXPAHEHUS MAacChl BEHIECTB, 3aKOH COXPAHEHHS W IMPEBPAILLCHUS
SHEPIUU TPU XUMHUYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIKAIL[UE B OCHOBE MOHWMAaHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMUAYECKHX SIBJICHUH, (DAKTONOTHUECKUE CBEACHUS O CBOWCTBAX, COCTaBE, MOIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHIIIMX HEOPTraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM
JESTEIbHOCTH YEJI0BEKA;

cOpPMUPOBAHHOCTh ~ YMEHHMH  BBISBIATH  XapaKT€pHbIE  TMPU3HAKK  TMOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBSI3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUS IPU ONHCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUII;

c(OpPMHPOBAHHOCTb YMEHUI UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY
IUI cOCTaBlieHUS! (OpMyJl BEIECTB M YPABHEHHM XMMHUYECKHUX pPEaKIUN, CHCTEMaTHYECKYIO
HoMmeHknarypy (ILIIPAC) u TpuBHanbHble Ha3BaHUS OTICJIBHBIX HEOPraHMYECKHX BELIECTB
(yrapHblif ra3, yriaekuciblid ra3, aMMUak, raméHasi M3BeCTb, HEraliéHash W3BECTb, MUTHEBAS
coJia, MUPUT U IpyTHUe);

c(OpMUPOBAHHOCTh YMEHHUH OIpenessTh BaJEHTHOCTb U CTENEHb OKHUCIICHUs
XUMHUYECKUX D3JIEMEHTOB B COEIMHEHUSAX pPa3jIMYHOIO COCTaBa, BHUJ XMMHUYECKON CBSI3U
(xoBaJIeHTHAas, HIOHHAs, METaJJINYecKasi, BOAOPO/IHAs) B COEIUHEHUAX, TUIl KPUCTAJUINYECKOM
PEIIETKH KOHKPETHOTO BelIeCTBa (aTOMHas, MOJICKYJISIpHAs, HWOHHAs, MeTaJUITMYecKasi),
XapakTep cpeiibl B BOJHBIX PaCTBOpPaX HEOPraHUUECKUX COSAMHEHMIA;

c(OPMHPOBAHHOCTh YMEHUN yCTaHABIUBATh INPUHAJICKHOCTh HEOPraHMYECKHX
BELIECTB 110 UX COCTABY K ONpeeIEHHOMY KJlaccy/Tpyrie COeAMHEHUN (TIpOoCThie
BEIIIECTBA - METAJUIbl U HEMETAJIJIbI, OKCUbI, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE TUIAPOKCHIBI,
COJIN);

c(OPMHPOBAHHOCTh YMEHUH pACKpBIBaTh CMBICH Nepuoaudeckoro 3akona .M.
MenneneeBa M JEMOHCTPUPOBaTH €0  CUCTEMATU3UPYIONIYIO, OOBSCHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIIUY;

cOPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUUYECKHX 3JIeMeHTOB 1-4 nepuonos Ilepumonnyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, UCIONIb3ys OHATHSA «S-, P-, d-2IEKTPOHHBIC OPOUTATINY, «IHEPTETHUCCKUE
YPOBHMUY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coeuHEHUN Mo mepuoaaM M rpynnam llepmonnueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB
JI.1. MeHnneneena;

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepHu30BaTh (OMHUCHIBaTH) OOIIME XUMHUUYECKHE
CBOMCTBAa HEOPraHMYECKHMX BEIIECTB PA3JMUYHBIX KJIACCOB, MOATBEPXKAATH CYLIECTBOBAHUE
TeHETUYECKON CBSI3M MEXAY HEOPraHMYeCKHMHU BEIIECTBAMH C TOMOINBIO ypaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEaKIHii;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH
M0 Pa3IUYHBIM MPU3HAKAM (uucny u COCTaBY pearupyronmx BEUIECTB, TEMIIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEHEW OKHCICHUsI JJIEMEHTOB, OOPAaTHMOCTH PEaKIuH,
Y4acTHUIO KaTajau3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YpaBHEHHUS pEaKUUA pa3IMYHBIX THIIOB,
NOJIHBIE W COKpAIIEHHBIE YpaBHEHHUS PEAaKUUHd HMOHHOTO OOMEHA, YYMTBIBas YCIIOBHS, MPHU
KOTOPBIX 3TH PEaKIUU YT 0 KOHIIA;

c(OpMHPOBAHHOCTH YMEHUH IIPOBOAMTD PEAKLIUH, TOATBEPKAAIOIINE
KaueCTBEHHBIN COCTAaB Pa3IMUHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM
MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI PacKpbIBaTh CYIIHOCTh OKUCIUTENHHO
BOCCTAHOBUTEJIBHBIX PpEAKIMH TOCPEICTBOM COCTABICHHUS OHIEKTPOHHOrO OajaHca ATHX
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pEeaKIuii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu
OT pa3IMyYHbIX (PaKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETOo Bo3eicTBus (mpuuiun Jle [llaTense);

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JEeKaIIHe B
OCHOBE ITPOMBIIIICHHOTO TOJXY4YEHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
IpeCTaBICHU 00 00X HAYYHBIX MPUHIMIIAX M 3KOJOTUYECKUX MPOoOJieMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOJIUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM IOHSATHS
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B HPU XMUMHUYECKHX
peakuusax, Macchl BellecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce
Wi 00bEMY OJTHOTO M3 YYacCTBYIOUIMX B PEaKIMH BELIECTB, TEIUIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, ITPEBPAICHUS U COXPAHEHUS YHEPTUH;

c(OpMHPOBAHHOCTh YMEHUI COOIIOAATH MpaBUIIa NOJIH30BAHUS XUMUYECKOH MOCYH0M
U J1abOopaTOpHBIM OOOpYJOBaHWEM, a TakK)Ke TMpaBwia OOpaIieHHsi ¢ BEHIECTBAMH B
COOTBETCTBUH C HHCTPYKLHUSAMHU 10 BHITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHIl IJIAHUPOBATh U BBINOIHITH XUMHUYECKUH HKCHEPUMEHT
(pa3nokeHue MEpoOKCHAAa BOJAOpPOJA B MPUCYTCTBUHU KaTalu3aTropa, OMNPEAETICHHE CpEJbl
pacTBOpPOB BEIIECTB C IOMOIIBK) YHHUBEPCAJIBHOIO WHAMKATOPA, BIHMSHUE Pa3IUYHBIX
(akTOPOB Ha CKOPOCTh XMMHYECKOH pPEaKLUH, PEaKkiMy HOHHOTO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cynbdar-, kapOOHAT- W XJIOPUI-aHUOHBL, HAa KATHOH AaMMOHHS, pELIECHUE
AKCIIEPUMEHTANIbHBIX 337a4 1o TeMam «Mertamibl»y U «HemeTtamnbl») B COOTBETCTBUM C
MpaBUJaMH TEXHUKH O€30MacHOCTH TpU OOpalleHUH C BEHIECTBAMU H JIA0OPATOPHBIM
000pyOBaHUEM, TPEACTABIATH PE3yIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (hopMe 3arucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (GOpMyIUpOBaTh BBIBOJBI Ha OCHOBE OJTHUX
pe3yJIbTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATH3UPOBATH XMMHUYECKYIO0 MH(OpPMALIUIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHHMKOB (CPEICTBAa MAacCOBOMl KOMMYyHMKaluu, VHTepHET M
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHUI COOIIOAATh NpaBMJIa HKOJOTHYECKH IIeIeCO00pa3HOro
MOBE/IeHNs B OBITY W TPYJOBOM NEATEIBHOCTH B LEISIX COXPAaHEHHsS CBOETO 3J0POBbS U
OKpYKarolle MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
ornpeenéHHBIX BEUIeCTB, MOHUMas cMbich nokasarens [1JIK, moscHaTs Ha nmpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEJI0BEKA;

JUTst 00Y4aloIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI: YMEHHE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUIA.

2. Conep:xanye v4e0HOro npeamMera

B ydebHOM mutane cpemHero oduiero oopa3zoBaHUs MpeaMeT «XUMHD» 0a30BOT0
YPOBHS BXOJUT B COCTaB MpeaMeTHON o0acTu «EcTecTBEeHHO-HAYyYHBIE TPEIMETHI.
OO1ee uncIo 4acoB, pEeKOMEHIOBAHHBIX ISl U3y4eHUs: XUMHH - 68 yacos: B 10 kimacce
- 34 gaca (1 ygac B Heneno), B 11 kmacce - 34 gaca (1 4ac B Hezeio).

Conep:xxanue 00ydyenus B 10 kinacce. OpraHnveckasi Xumusi.
Teopemuueckue ocnogvl opeanuueckoii xumuu (3 4).
[Ipenmer opraHuyecko XuUMHHM: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYEHUE B

IIOJIyYEHUN HOBBIX BELIECTB M MaTepHaloB. Teopus CTPOCHHA OPraHMYECKUX COCIUHEHUHN
A.M. BytniepoBa, e€ ocHOBHBIE 1oJIoKeHUs. CTPYKTYpHBIE (POPMYIIBI OPraHMUECKUX BEIECTB.
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'omomnorust, n3omepus. XUMUYeCKasi CBSI3b B OPTaHMYECKUX COCTUHEHHSX - OAWHApHBIC H
KpaTHBIE CBS3H.

[lpencraBnenne o0 KiIaccHpUKAMM  OPraHWYECKHX  BemiecTB. HomeHkiarypa
OpPraHUYECKUX COCIMHEHUH (cucTeMaThyeckas) M TpPUBHUAIbHbIE Ha3BaHHUS BaXHEUIIMX
IPEICTaBUTEIICH KIIACCOB OPraHMYECKHUX BEIIECTB.

3KCHepI/IMeHTaJIBHBI€ MCTOJbI U3YUCHUS BCHICCTB U UX HpeBpa]l[eHHfI: O3HAaKOMJICHHUC C
oOpa3naMy OpraHN4YecKUX BEUIeCTB M MaTepHallaMi Ha MX OCHOBE, MOJCINPOBAHNE MOJIEKYII
OpraHn4ceCKux BCIICCTB, Ha6J'IIOI[eHI/Ie U OINUCAHUC JCMOHCTPAIIMOHHBIX OIIBITOB IIO
NPEBPAIICHUIO OPTaHMYECKWX BEIIECTB IIPHM HArpeBaHWM (IUIaBJICHHE, OOYIJIMBaHHE WU
TOpPEHHUE).

Yeneeooopoowt (11 u).

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTUYECKUU psAa. MeTaH W 3TaH - mpocTerine
MPEICTABUTENIN aJTKAaHOB: (U3MYECKUE M XUMUYECKHE CBOWCTBA (pEakIMH 3aMelleHUs U
TOPEHHUSI), HaXOXAEHME B NPUPOAE, NONYUYEHWUE U NPUMEHEHME.

AJIKEHBI: COCTaB M CTpPOEHUE, TOMOJIOTMYECKUH psif. OTUIEH U TMPOMWIEH -
MPOCTEHIIINE TMPEACTABUTEIH AaTKEHOB: (M3MYECKHE U XHMHUYECKHE CBOWCTBA (peaKIuu
TUIPUPOBAHUS, TAJIOTC€HUPOBAHUS, THUPATALMU, OKUCIICHUS U MTOJIMMEPU3AINH), TOTyYeHHE U
MIPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIITHE XUMUUECKHE
cBOIicTBa (peakius noauMmepusanun). [lomydeHre CMHHTETHIeCKOro KayayKa U Pe3UHBI.

ATKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psld. AUETHIICH -
MPOCTEHIINIA TIPEICTAaBUTENb AIKHHOB: COCTaB, CTpPOCHHUE, (HU3MYECKHe W XUMUYECKUE
CBOMCTBa (peaklUUy TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAINHN, TOPEHUS), MTOIyYEeHHUE U
MIPUMEHEHUE.

Apensl. beHson: cocraB, cTpoeHue, pu3nUecKkre M XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), TOJY4YCHHE W NpUMEHEHHE. TOKCUYHOCTh apEHOB.
['eneTnyeckas CBSA3b MEXKY YIVIEBOJOPOAAMH, IPUHAIIECKAIIMMH K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOYHMKH YriIeBOnOponoB. Ilpupoansiii ra3 u momyTHble He(TAHBIC
ra3el. Hedtp m e€ mpomcxoxaenue. CrnocoObl mepepaboTku HE(TH: MEPEroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKHiT), muponu3. [IpoaykTsl nepepaboTku He(YTH, UX TPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOAYKTHI €r0 MepepadoTKH.

DKCnepUMEHTAIbHBIE METO/IbI H3YUEHHUSI BEIIECTB U UX MPEBPALECHUN: O3HAKOMIJICHHE C
oOpa3namMu IUIacTMacc, KaydykoB U pe3uHbl, kouiekiuuu «Hedte» u  «Yromby,
MOJCIIUPOBAHWE  MOJEKYJI  YIJIEBOJOPOJOB W  TaJIOr€HONPOU3BOJHBIX, IPOBEACHUE
MPaKTUYECKON pabOThI: OJyUYEHUE STUJICHA U U3YUYE€HHE €T0 CBOUCTB.

Pacuérnpie 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

Kucnopoocoodepycawue opzanuueckue coeounenus (12u).

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTPOEHHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakUuy ¢ aKTUBHBIMH METajlslaMH, TaJOreHOBOJOPOJIaMH, TOPEHNE),
IIpUMEHEHHE. BomopoaHbie CBA3M MEXAy MOJEKylIamMu CcrnuproB. JleWicTBME MeTaHona M
9TAHOJIa Ha OPTraHN3M YeJIOBEKA.

MHOroaTOMHbIE CHUPTHL. JTHICHTIUKOIb W TJIHMIEPHH: CTpPOEHHE, (U3NYEeCKHe U
XMMHYECKHE CBOICTBA (B3aMMOJICHCTBHUE CO IIETOYHBIMU METaJlJIaMH, KaueCTBEHHas
peakuys Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBue Ha opranusMm uenoseka. [ [pumenenne
[JIMIEPUHA U STUIEHTIIUKOJIA.

@DeHoM: CTpOSHUE MOJEKYINbI, (GU3MYECKUEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.
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Anpperuabl. Dopmanbieruj, ameTaabAeruil: CTpOoeHHE, (U3MUECKHEe U XUMHYECKHE
CBOMCTBa (pEaKIMM OKUCJICHHS W BOCCTAHOBJICHHS, KAaYECTBCHHBIC PEAKIIUU), IMOJYYCHHE U
IIPUMEHEHHE.

ONHOOCHOBHBIE TpeJelbHbIe KapOOHOBBIE KHUCIOTHL. MypaBpHHAsT H YKCYCHas
KHCJIOTBI: CTpOCHHE, (PU3NUECKHE M XUMHUYECKHE CBOMCTBAa (CBOMCTBA, oOmIMe I Kiacca
KHUCTIOT, peakius dTepudukanuu), moilydyeHue u npumeHenne. CTeaprwHOBas W OJIEUHOBAS
KHUCJIOTBl KaK IMPEJCTAaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MbUla Kak COJHM BBICIIUX
KapOOHOBBIX KHCJIOT, HX MOIOIIIEE ICHCTBHUE.

CnoxHble 3(pUpPbl Kak TMPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIOPONHM3 CIOKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruosgorunueckas poib KUPOB.

VYrneBonpl: cocraB, Kiaccuukanus yriaeBoAoB (MOHO-, AW- W TIOJHCaxapyjbl).
I'moko3a - mpocTelmii MOHOCaxapu: OCOOCHHOCTH CTPOCHMS MOJIEKYJbI, (pU3HUECKue U
XUMHUUYECKHE CBOiicTBa (B3ammopeiictBue ¢ runpokcuaom menu(Il), okucnenne amMmmuadyHbIM
pacTBopoM okcuna cepebpa(l), BoccTaHoBIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKICHUE B
npupoje, IpuMeHeHue, Ouonornyeckas posib. PorocuHTe3. OpykTo3a Kak U30Mep TIIIOKO3BI.

Kpaxman wu wemmono3a Kak TpupoaHbie monuMepbl. CTpoeHHE KpaxMmana Hu
HesToa036l.  du3nyeckue W XUMHUYECKHE CBOMCTBa Kpaxmaia (THApONH3, KadyecTBEHHAs
peaKIus ¢ HOJI0M).

DKcrepuMEHTAIbHbIE METOJbl M3yYEHHUS BELIECTB M UX IPEBpAIICHHI: MpPOBEACHUE,
HAOJIO/IEHUE W OMKMCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KAaYeCTBEHHBIC
peakIMu OJHOATOMHBIX CIUPTOB (OKHCIEeHHE 3TaHoja okcuaoM meau(Il)), MHOroaTOMHBIX
CIUPTOB (B3aUMOJIEHCTBUE TiHIepuHa ¢ Tuapokcunom Mmeau(H)), anpaerunoB (okucieHUE
aMMHa4YHBIM pacTBopoM okcuma cepebpa(l) m ruapoxcumom wmemu(Il), B3aumopericTBue
Kpaxmalia C HOJOM), TPOBEACHHUE MPAKTUYECKOH pabOTHI: CBOWMCTBA pacTBOpa YKCYCHOWM
KHUCJIOTBI.

Pacuérnpie 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJIUYECTBa
UCXOJHOTO BEIIECTBA WMIU MPOAYKTa PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3omcodeprcaniue opzanudeckue coeounenus (5u).

AMUHOKHCTIOTHI Kak aM(oOTepHble OpraHudyeckue coenuHeHus. @Ousnueckne u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (HAa TpWMepe TuIMHa). buomornueckoe 3HaYeHUE
aMUHOKHUCIOT. [lenTus.

benku kak npupoHbIE BEICOKOMOJEKYJSApHbIE coequHeHus. [lepBuunHasi, BropuyHas u
TpeTHYHAsl CTPYKTypa OeNKoB. XWMHUYECKHUE CBOWCTBA OEIKOB: THUIAPOIH3, JCHATypaIus,
KaueCTBEHHBIC PEaKIIMK Ha OCIKHU.

DKCrepuMEHTAIbHBIE METO/IBI M3yYSHHS BEIIECTB M MX MpEBpallleHUu: HaOII0eHIE U
OTMCaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JCHATypalus OCJNKOB IMPH HAarpeBaHWU, IIBETHHIC
peakiuuu OeJIKOB.

Buvicokomonexkynapuwvie coeounenusn (2u).

OCHOBHBIC TIOHATHUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCITMHEHHUI: MOHOMED, TTOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMH, CPEIHSA MOJIEKyJsipHas Macca. OCHOBHBIE
METO/IBI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHH - TIOJIMMEPU3ALIUS M TOTUKOH ICHCAITUSI.

3KCHepI/IMeHTaJIBHBI€ MCTOJbI U3YUYCHHA BCUICCTB U UX npeBpaLueHHf/'I: O3HAKOMJICHUEC
¢ oOpa3namu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYUYKOB.

Iloemopenue (1u)

Me:xnpeamMeTHble CBA3H.

Peanu3zanust MeXnpeIMETHBIX CBS3EH MPU U3YUYEHUHU Oprannveckor xumuu B 10 kiacce
OCYIIIECTBIISIETCS. Yepe3 HCIIOIh30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
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HOHSTHH, SBISIONIMXCS CHCTEMHBIMH JUIS OTAENBHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE MOHATHSA: SBJICHHE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaju3, CHHTE3, KJIACCU(PHUKAIMs, TMEePHOAUYHOCTh, HaOIIONEHUE, H3MEpeHHe,
HKCIIEPUMEHT, MOJICIINPOBAHUE.

@dusnka: marepus, JHEpPrus, Macca, aToM, O3JIEKTPOH, MOJIEKYJla, SHEPTreTHUYECKUi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NUECKUE BEIUIUHBI U
€IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, ouocdepa, 0OMEH BEIIECTB B Opranusme, PoTocuHTE30-
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIiIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE HCKOIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorua: mUILEBbIE NPOAYKTHl, OCHOBBI pPAallMOHAJIBLHOIO NHTAHUS, MOIOIIUE
CPE/CTBa, JIGKAPCTBEHHBIE M KOCMETHYECKHE Mpenaparbl, MaTepualbl U3 UCKYCCTBEHHBIX H
CHUHTETHUYECKUX BOJIOKOH.
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Conep:xanue o0yuenusi B 11 kiacce. O0masi 1 HeOpraHmyecKasi XUMMSL.

Teopemuueckue ocrnoevl xumuu (184).

XuUMHUECKUH 31eMeHT. AToMm. SIapo aroma, HM30TOIBL. DJIEKTpOHHas 000J0YKa.
DHepreTuyeckue ypoBHH, MOIYpOBHH. ATOMHBIE opOuUTamu, s-, p-, d- DSJIEMEHTHI.
OcoOeHHOCTH pacIipe/ieNieHus] SJIEKTPOHOB MO OpOHUTAISIM B aroMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEepUOI0B. DIEKTPOHHAS KOHPUTYpalls aTOMOB.

IIepuonnueckuit 3akoH u Ilepuoguyeckas cucrema XUMUYECKHX diaemeHTOB [[.U.
MenpeneeBa. CBsA3b NMEPUOIUYECKOTO 3akOoHA WM [leproanyeckoi CUCTEMBI XMMHUYECKUX
anemeHToB J[.M. MeHnneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX U CIIOKHBIX
BEILIECTB [0 TpyNnaM U nepuojiaM. 3HaueHHe MepUogUIECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKasi CBS3b. BUIIbI XUMHUUYECKON CBS3M (KOBAJICHTHAS
HEMoJIIpHAasT ® TOJIIpHAs, WOHHAs, MeTajuimueckas). MexaHu3Mbl 00pazoBaHUs
KOBQJICHTHOW XUMHYECKON CBs3UM (OOMEHHBIM W JTIOHOPHO-aKIENTOPHBIN). Bomopomnas
CBsA3b. BaneHTHOCTh. DleKTpooTpularenbHOCTh. CTeneHb okuciaeHus. MoHbI: KaTHOHBI U
AHUOHBI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA
cocTaBa BeniecTBa. TUIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THIIA KPUCTAIINYECKON PEIIETKH.

[TonsiTue 0 qucnepcHbIX cucTeMax. ICTUHHBIE W KOJUIOMIHBIE pacTBOpbL. MaccoBas
7107151 BEIIECTBA B PACTBOPE.

Knaccudukanust HeopraHudeckux coeanHeHHil. HomeHkmaTypa HeEOpraHHMYeCKuX
BeleCTB. ['eHeTnueckasi CBsI3b HEOPraHMYECKUX BEIECTB, MPUHAJICKAINX K PA3TIUYHBIM
KJIaCCaM.

Xumnueckas peakius. Knaccupukanus XUMHUECKUX PeaklUii B HEOPTaHUUECKOH U
OpraHMYEeCKOM XHWMHH. 3aKOH COXPAaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS W
MPEBPAIICHUS YSHEPTUN NTPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iMuHbBIX (akTopoB. OOpaTHMble
peakuuu. XuMuyeckoe paBHOBecue. PaKTOphI, BIHUSIONIME HA COCTOSHHE XMMHYECKOTO
paBHoBecus. [Ipunnun Jle [laTense.

DnekrponuTnueckas aucconuanus. CunmbHbie W cialbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHCIas, HEUTpasbHas, 1ieaoyHas. Peakiiuu MOHHOTO OOMeHa.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHbIE ~ METOJAbl HM3YYEHHsS] BEUIECTB W UX IMPEBPALLICHUMN:
nemoHcTpanus Tabmun «[lepumoguveckas cucremMa XUMHUYeCKuX dnemeHtoB  J[.M.
MenzeneeBa», U3ydeHHE MOJIENEeH KPUCTAIMUYECKUX PEHIETOK, HAOMIOEHNEe U OMHCaHue
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (PA3JIOKEHHE IEPOKCHAa BOAOPOJa B
MPUCYTCTBUU KaTaJIU3aToOpa, ONPEIEICHUE Cpeabl PacTBOPOB BEIIECTB C IMOMOILIBIO
YHHUBEPCATHHOTO WHIUKATOpa, pPEaKlUd HOHHOTO OOMEHa), MpOBEICHHE MPAKTHUECKON
paboTsl «BnusiHUE pa3auyuHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIII.

Pacuérnbie 3amaun.

Pacuérel m0 ypaBHEHMSIM XMMHMUYECKUX DPEAKLUN, B TOM YHUCIIE TEPMOXUMUYECKHE
pacy€Thbl, pacu€Thl C UCIOJIb30BAHUEM MOHSATHUSL «MAccoBasi A0JIsl BELIECTBAY.

Heopzanuueckasa xumusa (15u)

Hemeramnbl. Ilonoxenne HemetaiuioB B llepmoamyeckoil cucremMe XUMHUYECKUX
anemenToB J.1. MeHneneeBa 1 0COOEHHOCTH CTpoeHust aToMOB. du3nueckue cBoiicTa
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha MpUMeEpe KUCaopoaa, cepsl, hochopa u
yriaepoja).

XUMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAJJIOB (TaJIOTEHOB, Cephl, a30Ta, pocdopa,
yriaepoia W KPEeMHHS) M HMX COCAMHEHUN (OKCHAOB, KHCIOPOACOACPKAIMMUX KHUCIOT,
BOJIOPOJAHBIX COCTMHECHHU ).

[IpuMeHeHre Ba)KHEUILNX HEMETAJUIOB U UX COCIMHEHUM.



Metamael. Ilomo)xeHue MeTaIOB 1314Hep1/10/:mqec1<0171 CUCTEME XHUMHUYECKHUX
anementoB /.M. MenneneeBa. OcoOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX OO0OJIOYEK aTOMOB
MetauioB.  O0mme  ¢usmveckue  cBoiictBa  MerauioB.  CIuiaBel  METaJIJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN METaJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEHIINX METAJIOB (HATpWM, Kaldui, KajabIlMid, MarHui,
AITIOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHEHUM.

O6mue cmocoOw! moydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl M3YYE€HMs] BEIIECTB M HX NPEBPAILLCHUN: H3y4YECHHE
KoJuteKiuu «MeTaiel U CIUIaBbl», 00pa3l0B HEMETAIIOB, PEIICHUE SKCIEPUMEHTABHBIX
3ama4, HAONIOJACHHE ¢ ONHUCAaHWE JCMOHCTPAIIMOHHBIX U JaOOpaTOPHBIX OMBITOB
(B3auMoielicTBHE THAPOKCUAA AIFOMUHUS C pAaCTBOPAMU KHUCIIOT U ILIeJ0Yei, KaueCTBEHHbIE
peakiy Ha KATUOHBI METAJUIOB).

PacuérHble 3agayn.

Pacuérsl Macchl BemiecTBa Wik 00bEMa Ta30B [0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJIYKTOB PEAKLIUH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

Xumus u sncuznn (1u).

Poner xumum B oOecredeHWH OKOJOTUYECKOW, HHEPreTUYECKOW W IHIIEBOU
6€3OHaCHOCTI/I, paSBI/ITI/II/I MCIOUIIUHBI. HOHHTI/IG (0] Hay"-IHBIX METOAdaX ITO3HAHHA BCIICCTB U
XUMHYECKUX PEAKITUH.

[IpencraBnerns 00 OOMMX HAay4yHBIX MPUHLIUNAX MPOMBIIIJICHHOTO MOJyYSHHS
Ba)KHEHIIIX BEIIECTB.

UYenoBek B MUpE BEILIECTB U MATEPUAJIOB: BAaXHEHIINE CTPOUTEIIbHBIE MaTEpPHUAIbI,
KOHCTPYKIITMOHHBIE MaTepHaJIbl, KPACKU, CTEKJIO, KepaMUKa, MaTepUaIbl JIJIsl AJICKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE YJ00pEHUSI.

XuMHS ¥ 3T0POBbE YEIOBEKA: MTPaBUiIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEIapaToB,
npaBuia O€30MacHOTO MCIOJB30BaHMS IPErapaToB OBITOBOM XWMHUHM B TIOBCEIHEBHOM
JKHM3HH.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss MeXNpeaMETHBIX CBA3€H MpPU H3YYCHHH OOIIeH W HEOPraHHMYECKOM
xumur B 11 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIONIb30BAaHHE KakK OOIIMX eCTECTBEHHO-
HAyYHBIX MMOHATUH, TaK U NOHATUMN, SBJISIOMIUXCS CUCTEMHBIMU JIJIS1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecCTBEHHO-HAy4YHbIE MOHSTHS: HAy4HBIH (akT, TMIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHUHTE3, Kilaccu(UKalus, TMEePUOIUIHOCTh, HAOMIOEHUE, OKCIEPHUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Matepus, SJHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaZMOaKTUBHOCTh, MOJIEKYJla, HHEPreTUUYEeCKU ypOBEHb, BEIIECTBO, TEIO, OO0BEM,
arpe€raTHoOC¢ COCTOSHHC BCIICCTBA, (bI/ISI/I‘-IGCKI/IC BCJIMYHUHBI U CAWHUIBI HX HU3MCPCHUA,
CKOPOCTb.

Buonorus: xnerka, opranu3M, 3Kkocuctema, omochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

leorpadusi: MuHEpasibl, TOpPHBIE TOPOMBI, IIOJIE3HBIE MCKOMAEMbIE, TOIUIHBO,
pecypchl.

Texuomnorus: XUMHNYCCKaAa MMPOMBINIJICHHOCTD, MCTAJUTYpTH-, IMPOU3BOJACTBO
CTPOUTENbHBIX  MaTepUajoB,  CEJIbCKOXO3SUCTBEHHOE  IPOU3BOJCTBO,  MHUIIEBas
MPOMBIINIJICHHOCTD, q)apMa]_IGBTI/I‘ICCKaH MPOMBIINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX
MpenapaTos, MIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuasoB, AIEKTPOHHAS
MNPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.
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