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IosicHUTEeILHAA 3aNUCKA

Pabouas nporpamma yue6HOro Kypca «Pemienne 3amnad no xumun» aisa 10-11 kimaccoB TpeboBaHuil K pe3ysibTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 0011ero oOpaszoBaHus, mnpeactaBieHHbix B OI'OC OOO, a Takxke
dbenepanbHOil paboueit mporpammbl Bocniutanus. [Iporpamma cocrapiiena coriacHo yuyeoHomy miany MBOY «3COII Nely Ha
2023-2024 y4eOHbIii roa.

Ha uzyuenue kypca «Pemenue 3anay no 6uonorun» orsoaurca B 10 kmacce 1 vac B Henento, Becero 34 yaca u B 11 kiacce 1
yac B HeJiento, Bcero 34 yJaca.

Pabouas mporpamma KOHKPETH3UPYET COJEp:KaHHE M OCOOCHHOCTH pealu3aluu MporpaMMmbl yueOHOro kypca «Pemienue
3aja4 o 6uosniorum» Ha ypoBHe COO B 10-11 kacce.

KoHnuenuusa mnporpamMmbl Kypca 3akiioydaercs B TOM, 4YTO €€ pa3paboTka CBs3aHa C pa3pabOTKOW CHUCTEMBI
CIIENUAIM3UPOBAHHON TOATOTOBKM B CTapIIUX KJAaccaX M HAMNPABJICHO HA peaM3aIlMI0 JIMYHOCTHO - OPUEHTHPOBAHHOIO
mpoiiecca, Mpyu KOTOPOM MaKCUMaJIbHO YYUTBHIBAIOTCS MHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTU CTaplIeKIacCHUKOB. OCHOBHOM
aKIICHT Kypca CTaBUTCSl HE Ha IPUOPUTETE COJICPIKAHUS, @ HA IPUOPUTETE OCBOCHUS YUAIITUMHUCS CITIOCOOOB JICHUCTBUM, HE HAHOCS
yiepd camMoMy COJEp)KaHUIO, T.€. PA3BUTHUIO MPEIMETHBIX M MEXKIPEIMETHBIX KOMIIETEHIUH, YTO HAXOAUT OTPaKEHUE B
KOHTPOJIBHO-U3MEPUTENBbHBIX MaTepuanax EI'D. AkTyanbHOCTh YMEHHs pelaTh 3a/Jaud 10 OMOJIOTMH BO3PACTAE€T B CBA3U C
nposenenueM A B popmare EI'D o Ouonoruu, a Takke ¢ TeM, YTO HEOOXOAMMO MPUMEHSTh 3HAHUS HA TIPAKTHUKE.

Pemienne 3amad mo OWojOorMM JaeT BO3MOXKHOCTH JIyYIlle€ IO3HATh (yHIAaAMEHTAJIbHBbIC OOIIEOHOJIOTHICCKUE TOHSATHSA,
OTpa)karolue CTPOCHUE U QYHKIIMOHUPOBAHUE OMOJIOTHYCCKUX CHCTEM Ha BCEX YPOBHIX OpraHU3aIMH JKU3HH.

Pemenue 3amay mo OMOJIOTHUU TO3BOJSET TaKXKE YrIyOUTh W 3aKpPENUTh 3HAHUA MO pasaenam oOmieit 6uonmoruu. OrpoMHYIO
BOXHOCTh B HEMPEPHIBHOM O0Opa30BaHUU MPHOOPETAIOT BOMPOCHI CAMOCTOATENBHON paOOThl  yYallUXCS, MBICIHUTH
CaMOCTOSATETILHO W HaxXxoAuTh perieHue. Co3Mar0TCs YCIOBHS [JIi WHIWBHIYAJIbHOW W TPYNIOBON (OpM IeaTenbHOCTH
ydamuxcs. Takoe couetanue AByX (OopM OpraHHU3aIlui CaMOCTOATEILHON paOOThl HA YPOKaX aKTUBU3UPYET CIA0BIX yUaIIUXCS U
JaeT BO3MOXHOCTH AN(dEepeHIIMpoBaTh MOMOIIb, CIIOCOOCTBYET BOCIUTAHUIO B3aWMOTIOMONIM W KoyiekTuBm3Mma. Co3maer
TaK)Ke YCJIOBHS JJII OOYYEHHUS YYAIIMXCS CAMOKOHTPOIIIO M CaMOOIICHKE. JTO (HOPMHUPYET TBOPUECKOE OTHOIICHHUE K TPYIY



BKHOE JJISl YeJIOBEeKa JIF0OOW mpodeccuu M SBISETCS BAaXKHBIM YCIIOBUEM YCTICIIHOTO, KAYECTBEHHOTO BBITIOJHEHUS UM CBOH
00s13aHHOCTEMN.

easlo kypca sBIsIeTCH:

o CopetictBoBaTh (hOPMUPOBAHUIO IPOYHBIX 3HAHUM MO 00N OMOJIOTHH, YMEHUN U HABBIKOB PEIICHUS 3aa4.

o OO000mHUTh, CUCTEMATU3UPOBATh, PACIIUPUTh U YIIIYOUTh 3HAHUS ydalluXcs CHOPMHUPOBATH/AKTYaIU3UPOBATH HABBIKU
penieHusi OMOJIOTrHYECKUX 3a7a4 Pa3IuYHbIX TUIIOB.

3agaumn:
1. ®opmupoBaHUe CUCTEMY 3HAHH MO IJIaBHBIM TEOPETUYCCKUM 3aKOHAM OMOJIOTHH.
2. CoBepIlIeHCTBOBaHUE YMEHHUE pPeIaTh OMOJIOTHISCKUE 3a]]a4l PENPOIYKTUBHOTO , TPUKIIATHOTO U TBOPUYECKOTO XapaKTepa

3. Pa3BuTHe KIIIOUEBBIX KOMIETEHIIMU: Y4eOHO-TI0O3HABATEIbHBIX, HH(OPMAIIMOHHBIX, KOMMYHUKATUBHBIX, COITUAIBHBIX.
baaroaaps yueonomy Kypcey «Pemenue 3aaa4 mo 6Mo10rum:

1. TlonnepxuBaeTcsi M3ydeHHe OMOJOTMU HaA 3aJaHHOM cTaHmapTHoM ypoBHe. Kypc «Pemienune 3amad 1mo OHOIOTHN

MIOMOTaeT 3aKPENUTh U YIIyOUTh YPOBEHb 3HAHUI MO OMOJIOTHUH, IPUMEHUTD 3TH 3HAHUS MMYTEM pElICHUS] OMOJIOTHY ECKUX
3a7a4.

2. OcyliecTBIS€TCS JIMYHOCTHO-OPUEHTHPOBAHHBIM TOAX0M B OOydeHHH. TO €CTh YUYWUTHIBAIOTCS WHANBUAYAJIbHBIC
CKJIOHHOCTH M CIIOCOOHOCTHU yYaluXcsl U CO3JAI0TCS YCIOBUSA sl 00yUeHUsI UX B COOTBETCTBUU C MPOQPECCUOHATBHBIMU
WHTEpPECaMH.



COJAEPKAHUE OBYUEHUSA

Kypc 0asupyercs Ha 3HaHMSX, MOJYy4aeMbIX MPU U3YYEHUU peOATaMu XMMHUU B OCHOBHOM IIKOJE, U HE TpeOyeT 3HAHUS
TEOPETUUECKUX BOIMPOCOB, BBIXOMSIIMX 32 PAMKH IIKOJBHOM MpOTrpaMMbl. B TO e Bpems s YCHEUIHOW pealin3aiuu 3TOro
AJIEKTUBHOTO Kypca HE0OXO0MMO, 4TOOBI pedsiTa BlaJleNIi BaKHEUIIIMMH BBIYUCIUTEIbHBIMA HABBIKAMU, AJITOPUTMAMU PEILICHUS
TUTIOBBIX XMUMHWYECKMX 3a/a4, YMEIU NPUMEHSTh MNPU PEUIeHUM 3ajad BaKHEWIIHe (PU3MUECKHEe U XUMUYECKUE 3aKOHHBI.
[Iporpamma Kypca paccurTaHa Ha JiBa rojia 00y4eHHs:

10 kiaacce

OcHOBHbIE IOHATHSA ¥ 3aKOHBI XumMun (104.)
OcCHOBHBIC TIOHSITUSI U 3aKOHBI XUMHH. BelecTBo, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYyJa. 3aKOH COXPAaHEHHUs MacChl BEIIECTB,

3aKOH TIOCTOSIHCTBA COCTaBa, 3akoH ABoraapo. KonuuecTBo BeliecTBa, MOJb, MOJSpHash Macca, MOJSPHBIA OOBEM Ta3oB.
MaccoBas o1, Beruncnenrue MaccoBOM 107U XUMHUYECKOTO 3JIEMEHTa B COeIMHEHUU. BhIBO XuMUUYeCKoi (hOpMyIIbl BEIIECTBA
0 MAacCOBBIM JOJSIM 3JIeMEHTOB. OTHOCHUTENbHAs IJIOTHOCTh Ta30B. YCTAHOBJEHUE MpOCTeilliei (opMmynbl BellecTBa IO
MAacCCOBBIM JIOJISIM 3JIEMEHTOB C HCIIOJIb30BAaHHMEM aOCOJIOTHOM W OTHOCHUTEIBHOMW IJIOTHOCTHU BellecTBa. BbIiBoa GopMyIibl
BEIIECTBA M0 OTHOCUTENBHOM TUIOTHOCTH ra30B U Macce (00beMy WIIM KOJTMYECTBY) MPOAYKTOB CTOPAHUS.

Pacuernl o ypaBHenusm (84.)

XHUMHUYECKHE peaKIuu. Y paBHCHHS XUMUYECKUX peakiuii. Beranciaenrne Maccel (KojimuecTBa, 00beMa) BEIIeCTBa 110 U3BECTHOM
Macce(KOJIMYeCTBY, 00BEMY ))OHOTO M3 BCTYMUBIINX B PEAKIIMIO WM MOJTYYUBIINXCS BEIIECTB.

Tennooit 3¢ ekt peakunn. TepMoxuMHUUECKHE ypaBHEHHsI peakiinid. PacueTs! TertoBoro 3¢ exra peakiuu 1o JaHHBIM O
KOJIM4YecTBe (Macce, 00beMy) OJTHOTO U3 YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB M KOJUYECTBY BBIJCISAIONMICHCS
WJIH TIOTJIOMIAIOIIEHCS TETUIOTHI.

Brruncienne maccol (KomuecTBa, 00beMa) MPOyKTa PeaKIuu, €CIIA OJHO U3 UCXOIHBIX BEIIECTB JIaHO B U30OBITKE.
XVWMHUYECKHE CBOWCTBA YTIIEBOJOPOAOB M CIIOCOOBI MX MOIYUYCHUS.

CxeMbl HpeBpameHHﬁ, OTpa’Xar0uec rcHCTUICCKYIO CBA3b MCIKAY YITICBOAOPOAaAMHU: OTKPBITBIC, 3aKPBIThHIC CMCIIAHHBIC.



Brrancnenne macchl (00beMa) MPOIYKTa peakiuy Mo U3BECTHOM Macce (00beMy) HCXOAHOTO BEIIECTBA, COIEPIKAIIETO
OIPEJIEIIEHHYIO MACCOBYIO JIOJIIO IPUMECEH.

Brruncinenune MaccoBoi Wi 00ObEMHOM A0JIX BbIXOAa NPOAYKTa pECaKIUKU OT TCOPCTUUCCKU BO3SMOKHOTO.
Breruucnenue IMPOUCHTHOI'0 COCTaBa CMECH BCIICCTB, BCTYIIUBIINX B PCAKIIUIO.

CxeMbl TIpeBpalleHui, OTpakalollie FTeHeTUYECKYIO CBSI3b MEXKAY KiIacCaMU OPraHMYE€CKUX COCAMHEHUN (COCTaBUTh YPAaBHEHUS
COOTBETCTBYIOIIUX PEAKIIHHA)

PactBOpbI (84.)

MaccoBass u o0OBEMHas J0JIM KOMIIOHEHTOB B pactBope. [IpaBmio cmemienus. ModsspHas KOHIEHTpanus. PacTBOpUMOCTb.
PacueTsl o ypaBHEHHSIM peakiuii, MPOTEKAIOMIUX B PacCTBOpaxX. PacyeTsl Mo ypaBHEHUSAM PEaKIIMi, MPOTEKAIOIINX B PACTBOPaX.
Komb6unuposanusie 3agaun no teme "Kucnopoacoaepxkamue opranndeckue coearuHenus". KoMOMHUpOBaHHBIC 33/1aud TIO TEMeE
"Kucnopocoepkaiiye opraHi4ecKue CoeIMHEHus "

OKHuCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuun (84.)

CocraBiieHHE ypaBHEHUW peaklUil OKUCIEHUs opraHmdyeckux BemiecTB. CoctaBieHue ypaBHeHud OBP metomoM nomypeakuuii
MEXK]ly HEOpraHU4eCKUMU BemlecTBaMu. Pacuetsl 1o ypaBHeHussMm OBP

11 knace
I'eHeTHYECKYI0 B3aMMOCBA3b MEXKIY KjaccaMu BemecTB (64.)

XHWMHUYECKHE CBOMCTBA KHCIOT, MX KiacCH(HKamms, CIOCOOBI MOJyYeHHS. XHMHUYECKHE CBOWCTBA OCHOBAaHHMH, HX
KiIaccuukaiysa, crnocoObl TonydeHus. BzaumMmoneicTBue mienodyell ¢ HeMeTaulaMd. XHUMHYECKHE CBOMCTBA OKCHAOB, HX
KJ1acCU(UKAIUS B CIIOCOOBI MOTy4YeHUss. XUMUUYSCKUE CBOMCTBA COJIeH, X KIIacCH(PUKAIUSA B CIIOCOOBI MTOTYYCHUSI. XUMUUYSCKUE



CBOMCTBA METAJUIOB. XMMHUYECKHUE CBOMCTBA HEMETAJUIOB. HaxoxkaeHne METauIoB 1 HEMETAJUIOB B Ipupoae. Bzaumoaencreue
METAJJIOB U1 HEMETAJIOB C BOJIOM. [ 'eHeT4eCcKas CBSI3b MEK1y OCHOBHBIMU KJIACCAaMHU HEOPTaHWYECKU X COEAUHECHU .

3ajgaun noBbIIEHHOMH cJIoKHOCTH (184.)
Pemenue 3amau no remam:

3amadn Ha SJIEKTPOIU3

3a1auu Ha KPUCTAIIIOTUIPATHI

3ajaun Ha TUIACTUHKU

3ajadu Ha NOpUUHU

3a/1auu Ha HETOJHOE Pa3JIOKEHHE

3a/1auu Ha aJIbTepHATUBHBIE pEeaKIUH (KUCIbIEe/CpeaHIe COMU, aM(pOTEPHOCTh)
3aauu Ha AaTOMUCTUKY

3a1auu Ha CMECH U CIUIABBI

3agayu Ha paCTBOPUMOCTD

KomounupoBanubie 3agaun (104.)
PerieHne KOMOMHUPOBAHHBIX 33124 PA3IMYHOMN CTEIICHU CJI0KHOCTH.

IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA KYPCA «PEIIEHUE 3A/TAY 110 XUMUN»
JIMYHOCTHBIE PE3YJIBbTATBI

JIMYHOCTHEIE pPE3YyJIbTaTbl OCBOCHHA KypCa «Pemienue 3agad I10 XHMHHN» JOCTUI'alOTCA B CIHUHCTBC y‘-IG6HOI>i nu
BOCHHUTATEIbHOMN ACATCIbHOCTH B COOTBCTCTBHMM C TI'YMAHUCTHYCCKHMMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHLBIMU
OCHHOCTAMHU M HACaAIaMU pOCCHﬁCKOFO Ir'paXaaHCKOro O6H.[€CTBa, IIPUHATBIMUA B 06IHCCTB6 HOpMaMH W IIpaBHJIAMH ITOBCACHNA,
CHOCO6CTBYIOHH/IMI/I mponeccaM CaMOIIO3HAHUSA, CaMOPa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTHU 06yqa}0m1/1xc;1.


https://chemege.ru/kristallogidraty/
https://chemege.ru/zadachi-na-plastinki/
https://chemege.ru/zadachi-na-atomistiku/
https://chemege.ru/zadachi-na-rastvorimost/

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUs Kypca «Pemenue 3amady mo XUMHM» — OTpPaXXarT CHOPMHPOBAHHOCTH OINbITA
MO3HABATEILHON U MPAKTUYECKOHN JAEATENHHOCTH 00YUAIOIIUXCS M0 PeATM3alMK IPUHATHIX B 00IIECTBE LICHHOCTEW, B TOM YHUCJIE
B YacCTH:

1) rpa’KaaHCKOro BOCIIMTAHUS

OCO3HAHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHUSI K 3aKOHY U IPABOMOPSAKY;

MPEICTABIICHUS O COLIMAJILHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENIbHOCTH NpPH CO3JAaHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
NO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MPU aHAIU3€ Pa3IUYHbIX BUIOB
y4eOHOU JIeITeIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIeJIMI0 OTEYECTBEHHOW XUMUU;

yBaXEHHUSI K MPOIECCY TBOpUYECTBa B 00JIACTU TEOPUM U MPAKTUYECKOTO NMPUMEHEHMS] XHMHH, OCO3HAHHUS TOrO, UTO
JOCT)KEHUSI HAYKU €CTh PE3yJbTaT JUIMTENbHBIX HAOMIOACHUH, KPOIMOTIMBBIX IKCIEPUMEHTATBHBIX MOHCKOB, MOCTOSHHOTO
TpyJla Y4EHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHBOB B IMOJYYEHUHU U TMOCJEAYIOIEM aHajinu3e MH(OpMAIUU O MEePEeOBBIX JOCTHKEHUSIX
COBPEMEHHON OTE€YECTBEHHOW XMMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOIO MIOBEACHUS;

CIIOCOOHOCTH OIIEHHWBATh CHUTYallMH, CBSI3aHHBIE C XWMUYECKUMH SIBICHUSMH, U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJECHUE M MOCTYNKH CBOUX TOBApPHILEH C MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHME MOCJIEACTBUI 3TUX NOCTYIIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUsl IIEHHOCTEH 370pOBOro M 0e30macHOro obpasa >KU3HHM, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

COOJTIOICHNUS TTPaBIJI O€30MaCHOT0 OOpAIIECHH C BEIIECTBAMH B OBITY, ITOBCEIHEBHON KU3HU U B TPYJOBOU JACATEIBHOCTH;
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MMOHUMAaHMS [IEHHOCTU MPaBUJI UHAUBUYATBLHOTO U KOJUIEKTUBHOI'O OE€30MAaCHOIO MOBEACHUS B CUTYAIUSX, YTPOXKAIOUIUX
310POBBIO U )KU3HU JIFOJIE;

OCO3HAHUS MOCIEICTBUM U HEMPUSATUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENbCKOM JeATEIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U
JIPYTUX BUJAX JACSATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacCTHE B PEIICHUU MPAKTUYECKUX 3a]a4 COIMATbHOM HAMPABICHHOCTH (B paMKaX CBOETO KJjacca,
IIKOJIBI);

UHTEpeCca K MPAKTUUYECKOMY M3YUYEHUIO TTpodecCcril pa3IMyHOro poja, B TOM YKCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAaHUU 10 XUMUH;

YBAKEHUS K TPYAY, JIOASIM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMUBHUAYaJIbHOW TPACKTOPUH 0Opa3zoBaHMs, Oyayiieid mpodeccuu U peann3aiuu
COOCTBEHHBIX >KM3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, MHTEPECOB W MOTpeOHOCTEH
00IIIeCTBa;

6) 3K0JI0TM4Y€eCKOTr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1[EIe€CO00Pa3HOr0 OTHOIICHUSI K TPUPO/IE, KaK MCTOUHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHHS TJIO0AJIBHOTO XapaKTepa SKOJOTUYECKUX MpoOJeM, BIUSHUS HKOHOMHUYECKHUX IPOILECCOB HAa COCTOSIHUE
MIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJIMMOCTH HCIOJIb30BAaHUS JOCTIKEHUW XUMHUU JUIsl  PEIIEHUS BOIPOCOB  PalMOHAIBHOTO
IPUPOOTI0JIH30BAHMS;

AKTUBHOIO HENPUATHS JCUCTBUW, NPUHOCAIIMX BPEH OKPYXAOIIEW NPUPOJHOU Cpeae, YMEHHUS IPOTrHO3UPOBATH
HEOJIaroNpUsTHBIE YKOJIOTUIECKUE TIOCIECTBUS MPEANPUHUMAEMBIX ICHUCTBUI U MPEJOTBPAIATh UX;

HaJu4usi Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOIMYECKONM KYJIbTYpbl, OIbITA JEATEIbHOCTH 3KOJIOTUYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSA HMMHU B IIO3HABATEIbHOM, KOMMYHHKAaTHUBHON W COLMAJIIBHOW MPAKTHUKE,
CIIOCOOHOCTH U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UACOJIOTMU XeMOPoOHH;

7) UEHHOCTH HAYYHOI'0 IO3HAHHUA:



c(OpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA HAayKd W OOLIECTBEHHOU
IIPAKTHKH;

MOHUMAaHUS CleUM(UKN XMMHUU KaK HAyKd, OCO3HAHUS €€ pojii B (POPMUPOBAHUH PALIMOHATIBHOTO HAYYHOI'O MBIIUICHHUS,
CO3IaHUM LIEJIOCTHOTO MPEACTaBIeHUsI 00 OKpPYKAIOIIeM MUpPE Kak O €IMHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHru NpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYUMOCTH XHUMUU JIJIi COBPEMEHHON LIMBWIM3AIMU: B €€ TYMaHUCTUYECKON HANpaBIeHHOCTU U
BaXXHOW pOJIM B CO3JaHUM HOBOM 0a3bl MaTepuajbHOW KyJIbTYpbl, PEIICHUU TJIOOAIBHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEYECTBA — ChIPHEBOI, SJHEPreTUUECKOM, MUIEBON M 3KOJOTHMYECKONH 0€30MacCHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIIeYeHUU
YCIOBUM YCHEIIHOTO TPY/Ia U AKOJIOTMYEeCKH KOM(MOPTHOM KM3HU KaXK0T0 4jieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM I'PAMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOJOB IO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH MCTOIb30BaTh MOJIy4aeMble 3HAHUS JIJISl aHaliu3a U OOBACHEHUS SIBJICHUN OKPY>KAIOIIEro MUpPA U MPOUCXOSIINX B
HEM U3MEHEHMM, YMEHUs JeNaTb 0OOCHOBAHHBIE 3aKIIIOUEHMS] HA OCHOBE Hay4HBIX (DaKTOB M HMMEIOIIMXCS JAHHBIX C IIEJIbIO
IIOJIy4YEHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BATh XMMMUYECKUE 3HAHUS JUIsl pEIIeHHs NpoOJieM B pealbHbIX >KU3HEHHBIX
CUTYyalusX;

UHTEpeCa K MIO3HAHUIO U UCCIIEN0BATEIBLCKON NEATEIBbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPBIBHOMY OOpa30BaHUIO U CaMOOOPA30BAaHHIO, K AKTUBHOMY IIOJYyYEHHUIO HOBBIX
3HaHUM N0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B Pa3IudHbIX cepax MpodhecCHOHATBPHOMN eI TEIHbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJbTaThl OCBOCHHS y4eOHOro Kypca «PemieHue 3ajad 1Mo XMMHKW» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs BKIIOYAOT:

3HAYMMBIC JUIsI (DOPMHUPOBAHUS MHPOBO33PCHHUS OOYUYAOIIMXCS MEKIUCIHUIUIMHAPHBIC (MEXIPEAMETHbBIE) OOIIeHAYYHbIS
MOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOH KapTHHBI MHUpPa W CHCIU(HUKY METOJAOB IIO3HAHMS, HCIOIb3YyEeMbIX B
€CTECTBCHHBIX HayKaxX (Marepus, BEIICCTBO, DHEPTHs, SBJICHHE, IMPOIECC, CHUCTEMa, HAy4dHBIH (aKT, TPHHIUII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYyTHUe);



YHUBEpCAJIbHbIE Y4YeOHbIE JeWCTBHUS (ITO3HABATEIbHbIE, KOMMYHHUKATHBHBIE, pETyJATHUBHBIE), OOECIEUNBAIOLINE
(opMupoBanue (yHKIHOHATBHOM IPAMOTHOCTH U COLIMAJIBHOM KOMIETEHIMU 00YyJaronuXcs;

CIOCOOHOCTh ~ OOYYaIOIIMUXCS HUCIOJIB30BAaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
YHUBEpPCAJIbHbIE y4eOHbIEC EUCTBUS B IO3HABATEIBHON U COI[MATIBHON MTPAKTHUKE.

MeranpenMeTHble  pe3yibTaTbl — OTpaXkalOT ~ OBJAJACHUE  YHUBEPCAIbHBIMU  Y4YEOHBIMH  TO3HABAaTEJIbHBIMH,
KOMMYHHUKAaTHUBHBIMU U PETYIATUBHBIMU JEHCTBUIMU.

OBianeHne yHMBEPCAJTbHBIMH Y4eOHBIMH IMO3HABATEIbHBIMH ACHCTBUSIMH:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIBLHO (POPMYIMPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENENATh UENN AEATEIbHOCTH, 3a/1aBasi MApaMeTPbl U KPUTEPUU UX TOCTUKEHHUS, COOTHOCUTh PE3YIBTATHI [ E€ATEIbHOCTH
C IOCTaBJIEHHBIMU LETSIMH;

UCITIOJIB30BATh MPU OCBOCHUMW 3HAHWUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIAECIATh XAPAKTEPHBIE MPU3HAKU MOHATUA U
YCTaHABJIMBAThH UX B3aUMOCBSA3b, UCIIOIB30BATh COOTBETCTBYIOIIUE TOHITHS 1JI1 OOBSICHEHHSI OTAEbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHHUS U KPUTEPUH IS KJIacCU(PUKAIIMK BEILIECTB M XUMUYECKUX PEAKIIHL;

YCTaHABIMBATH IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4a€MbIMU SIBJICHUAMU;

CTPOUTBH JIOTUYECKHE pACCYXICHHUS (MHAYKTHBHBIC, [EIyKTUBHBIC, II0 aHAJIOIMH), BBIABISITH 3aKOHOMEPHOCTH H
IPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBIBOIBI U 3aKJIFOUCHUS;

IOPUMEHATh B IPOLECCE IMO3HAHMS, HCHOJb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, NPEeoOpa3OBBIBAThH
MO/IEJIbHBIE TPEJCTABICHUS — XUMUYECKUI 3HaK (CUMBOJI) BJIEMEHTa, XUMU4eckas GopMyJsia, ypaBHEHHE XUMHUECKON peaKkIuu —
Opy pelIeHUM Y4YeOHBIX IO3HABATENbHBIX M NPAKTUYECKUX 3a/ay, NMPUMEHATh Ha3BaHHbIE MOJIEIbHBIC NPEICTABICHUS s
BBISIBIICHUS XaPAKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJICTh OCHOBAMM METOJ0B HAyYHOI'O MIO3HAHMS BELIECTB U XUMUUECKUX PEAKIIN;

(GopMynupoBaTh LETM U 3a7a4d HCCIEAOBAHUSA, HCIOIb30BaTh MOCTABIECHHBIE M CAMOCTOSATENBHO CPOPMYIUPOBAHHBIC
BOMPOCHl B KadyeCTBE MHCTPYMEHTa TO3HAHUSA M OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;
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BIIQJICTh HABBIKAMU CAMOCTOSATEIILHOTO TUIAHUPOBAHUS U MPOBEJCHUS] YUEHUUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMEHHUS HaAOJII0aTh 3a XOJOM IIPOLecca, CaMOCTOSTENBbHO MPOrHO3UPOBATH €ro pe3ysbTar, (HOopMyaupoBaTh 00OOLIEHUS U
BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YJITATOB UCCIIEA0BAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpoJeIaHHONU padoTe;

puOOpeTaTh ONBIT YYCHUUYECKONU UCCIEA0BATEIBCKON U IPOCKTHOMN NESITEIHHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH
K CaMOCTOSITEJIbHOMY TMIOUCKY METOJ/IOB PEIICHHS TPAKTUUECKUX 3a/1ay, MPUMEHEHUIO Pa3IMYHBIX METOAO0B TTO3HAHMUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIUU (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COJICp KaHUS,
CIpaBOYHBIE TOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh HHGOPMAIMIO PA3IUYHBIX BUJIOB M (POpM MpelcTaBiICHUS,
KPUTHUUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMIPOTUBOPEUNBOCTb;

dbopMynUpoBaTh 3ampOChl U MPUMEHITH Pa3IMYHbIE METOJABI MPU TMOUCKE M oTOOpe MHpopManmu, HEOOXOAUMOUN IS
BBITIOJIHCHUS YUCOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

pruoOpeTaTh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATH ONTUMAIIbLHYIO (popMy TIpeacTaBiIeHUs nHPopMamuu (cXembl, TpaduKu, TuarpaMMbl, TaOIUIbI,
PUCYHKH U IpyTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CPEJICTBA MPH pabOTe ¢ XUMUYECKON MHPOpMAIIHEl: MPUMEHSITh MEXIPEIMETHBIE
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJAE Juajora W/WIM JTUCKYCCUHU, BBICKa3bIBaTh UJCH,
(bopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNATh C MPE3€HTALMEN Pe3yJIbTaTOB O3HABATENbHOMN AEATENbHOCTH, MMOJYYEHHBIX CAMOCTOSATENILHO UM COBMECTHO CO
CBEPCTHUKAMHU TIPY BBIOJHEHHH XMUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON PabOThI MO MCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX
BEIECTB, peaju3aluud y4eOHOro MpoeKkTa M (POpMyIUpOBaTh BBIBOABI MO PE3yNbTaTaM IPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COTJIAaCOBAHMS TIO3UINH B X0J1e 00CYK/IEHUSI 1 0OMEHA MHEHUSMU.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH I€CTBUSIMH:

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYHIECTBISATh CBOK IO3HABATEIBHYIO IEATEIBHOCTb, ONMpeAeiisis €€ LeNu U 3aJaud,
KOHTPOJUPOBATH U 10 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH MIPEIJIaraéMblid allTOPUTM JIEHCTBUN MPHU BBHITOJHCHUH YUCOHBIX U
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HCCJIEeI0BATENbCKUX 3a/1ay, BbIOMpaTh HauOosnee 3PQPEeKTUBHBIA CIOCO0 UX PEIICHUs] C YYETOM IOJYyYEHHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;
OCYILECTBIISTH CAMOKOHTPOJIb CBOEH EATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «PelleHue 3a1ay o XUMUW»  OTPaAXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI MHUPA, POJIM XUMHUU B
MO3HAHWM SIBJICHUU TNPUPOJABI, B (POPMUPOBAHUM MBIIIJICHUS W KYJBTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOAUMOM JJIsi pelieHus TPAKTUYECKUX 3ajad M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIa/ICHHE CUCTEMOM XMMUUYECKHX 3HAHUN, KOTOpasi BKIIOUAET: OCHOBOIOJIATAIOUTUE MOHATUS (XUMUYECKUN DJIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHast ¢opMyIia
(pa3BépHyTas M Cokpami€HHas), MOJIb, MOJISIpHAasi Macca, MOJIAPHBIM 00BEM, YriIepoIHbIA CKeNeT, (QyHKIHMOHAIbHAS TPYIINa,
paguKall, U30MEPUS, U30MEPBI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA M a30TCOAEPIKAIINE COCIUHEHHUS,
MOHOMED, TOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS); TEOPHUH M 3aKOHBI (TEOPUSl CTPOEHUS
oprannyeckux Beuiects A. M. BytnepoBa, 3aKk0H COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHU;
MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IIOHMMAHUS TPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBJICHUM,
(aKkTONOTHYECKHE CBEJCHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M OE€30MaCHOM HCIOJb30BAHUHM BAKHEHIINX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIE MPU3HAKH MOHATHH, YCTAaHABIMBATH UX B3aUMOCBSI3b, HUCIOIb30BAThH
COOTBETCTBYIOIME MTOHATHUS IPHU ONIMCAHUU COCTABA, CTPOCHHUS U MPEBPALIECHUN OPraHUYECKUX COCTUHEHHNM;

c(hOpMHUPOBAHHOCTh YMEHHUI HMCIOJB30BaTh XMMHYECKYI0 CUMBOJHKY JJIS COCTaBJICHUS MOJICKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEHHON) (OPMYT OPraHMYECKUX BEIIECTB M YPABHCHHM XMMHUUYECKHX PEaKIUi, M3TOTaBIWBATH MOJEIH
MOJIEKYJI OPraHUYECKUX BEUIECTB JJISI WIUTIOCTPALMH UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,
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c(OpMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MNPUHAJIEKHOCTh H3YUYEHHBIX OPraHMYECKUMX BEIIECTB MO HMX COCTaBYy H
CTPOEHUIO K ONPEeAeIEHHOMY KIIACCy/Tpynne COeAMHEHH (YIJIeBOJOPOAbL, KHUCIOPOJ U a30TCOAEpIKAIIUE COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS), 1aBaTh UM Ha3BaHMs Mo cucteMarnyeckod HomeHknatype (IUPAC), a Takxke NpUBOIUTH
TPUBHUAJIbHBIE HA3BaHUS OTAEJIbHBIX OPTaHUYECKUX BEUIECTB (3TUJICH, MPONUIICH, alleTUIICH, STUICHIIUKOb, TIULIEPHUH, (PEeHO,
(dopManpaeru, aneTanabIerua, MypaBbiHasi KUCI0Ta, YKCYCHAsl KMCJIOTA, OJEMHOBAs KUCIOTa, CTEApUHOBAsI KUCIIOTA, IIIHOK03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TIIUIUH);

chOpMUPOBAHHOCTH YMEHHSI ONPEEISTh BHIbI XUMHUUECKON CBSI3M B OPTaHMYECKUX COCTUHEHMX (OMHAPHBIC U KPATHEIC);

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSTh MOJOXKEHUS TEOpUU CTPOEHUsl opraHudeckux BemectB A. M. byrnepoBa s
00BsSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MUYECKHME M XMMHUYECKHE CBOWCTBA TUIUYHBIX
Npe/ICTaBUTENIEH Pa3IMYHBIX KJIACCOB OpPraHMYECKUX BEUIECTB (METaH, 9TaH, JTUJICH, MPOIMWJIEH, aleTuseH, OyramueH-1,3,
MeTwiOyTaauen-1,3, 0eH305l, METaHOJ, 3TAHOJI, 3TUJICHTJIMKOJb, TIIHMIEPUH, (EHOJI, aleTalbIeTul, MypaBbUHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmal, LEeJUTI0JI03a, aMUHOYKCYCHasi KHCIJIOTa), WUTIOCTPUPOBATH T'EHETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMH C UCIIOIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTb MCTOYHUKU YIJIEBOJOPOAHOTO ChIpbi (HE(PTb, MPUPOAHBINA Ta3, yroib),
CIOCOOBI UX MEePepabOTKH U MPAKTHYECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(hOpPMHPOBAHHOCTh YMEHHI NPOBOJUTH BBIYUCICHUS MO XUMUYECKUM YpaBHEHHUSAM (Macchl, 00BEMa, KOJMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMK 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WU
MPOJAYKTOB PEAKIIH);

c(hOpMHPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOI 3HAHMM 00 OCHOBHBIX METO/JAaX HAYYHOrO TMO3HAHUS, WCIOJIb3yeMBIX B
XUMHUHU TPU HW3YYEHHUU BEIIECTB W XUMHYECKUX ABJIEHUHN (HAONMIOJeHUE, H3MEpPEHHUE, OSKCIEPUMEHT, MOJEIHUPOBaHUE),
UCIIOJIb30BaTh CUCTEMHbIE XMMHUECKHE 3HAHUS JUIsI IPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOIIOATh MPaBUIIa MOIB30BAHUS XUMUYECKON TIOCYI0N 1 Ta0OpaTOPHBIM 000PYI0BaHUEM, a
TaKXKe TpaBuja OOpalleHUs C BEUIECTBAMH B COOTBETCTBMU C MHCTPYKLUMSMH IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OTIBITOB;
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c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILECHHs] OpraHHYECKHX
BEILIECTB NPU HArpeBaHWH, IOJYYEHUE DTUIEHA W W3YyYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMM OPTraHUYECKUX BELIECTB,
JeHaTypauusi OEJIKOB MPU HAarpeBaHUM, LIBETHBIE peaklUUu OEJIKOB) B COOTBETCTBHM C MpPaBUJIAMH TEXHMKH O€30MACHOCTH IpPHU
oOpalieHny ¢ BEeIEeCTBAMU U J1aOOpaTOPHBIM 000PYI0BaHUEM, MPEACTABIATH PE3YJIBTATHl XUMUYECKOT0 IKCIIEPUMEHTa B (hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIUX peakui U (OPMYIUPOBATH BHIBOBI HA OCHOBE 3TUX PE3yJbTAaTOB;

cOpPMHPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XHWMHUYECKYI0 HH(POpMALMIO, TMOIYyYaeMyI0 M3 Pa3HbIX
UCTOYHUKOB (CpeacTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBWiIa 3KOJOTUYECKH 11e71ecO00pa3HOro MOBEJAEHUS B OBITY W TPYAOBOM
NEATEIIHOCTU B LIEJSIX COXPAHEHUs CBOETO 3J0POBbSl U OKPYKAKOUIEH MPUPOJHONU Cpelibl, OCO3HABATh OMACHOCTH BO3JEHCTBUS
Ha JKMBBIE OPraHM3MBbl OINpPEIEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATe Ha nmpumepax
CIOCOOBI YMEHBIICHUS U IPEIOTBPAILICHHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YE€JIOBEKa;

JUIsl 00y4YaroIIMUXCSl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHHE NMPUMEHSITh 3HAHHUS 00 OCHOBHBIX JIOCTYMHBIX
METO/Aax MO3HaHUs BEIIECTB U XUMUYECKUX SIBJICHU;

U1 CIENbIX U CIa0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(pHO-TOYEUHYI CHUCTeMY oOo3HaueHui JI.
Bpailns 11 3anucu XuMH4YecKux Gopmyi.

11 KIJACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Pelienue 3a1ad no XuMmun» OTPaKaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: 0 XUMHUYECKON COCTABIISAIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MHpPA, POJIU XUMHUHU B
MO3HAHUU SIBIICHUW TPHUPOABI, B (OPMHUPOBAHUU MBIIUICHUS M KYyJIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOMUMON JUIsl PEIICHUS TMPAKTHUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MPUPOJTHOM CpeIE;

BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHUMN, KOTOpas BKIIFOYAET: OCHOBOIOJAralouIMe MOHATUS (XUMUUECKUN 3JIEMEHT, aTOM,
u30TOM, S-, P-, d- DJCKTpOHHBIE OpOWUTAIIM AaTOMOB, WOH, MOJICKYJa, MOJb, MOJIAPHBIA O0BEM, BAJICHTHOCTH,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XMMHYECKas CBs3b (KOBAJICHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsd PEIIETKA, TUIIBl XUMHWYECKUX PEAKIUH, pPAacTBOp, 3JIEKTPOJUTBI, HEIIEKTPOIUTHI, SIICKTPOIUTHYECKAS
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JUCCOIMALINSI, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON peakIuu, XUMUYECKOE PABHOBECUE); TCOPUH U 3aKOHBI
(Teopus DJIEKTPOJUTUUECKON Aucconuanuu, nepuoandeckuit 3akon J[. M. MeHneneeBa, 3aK0H COXpaHEHHS MAacChl BEIIECTB,
3aKOH COXpaHEHUs W MPEBpalICHUs HEPTUHM MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS TMPUYMHHOCTM U CUCTEMHOCTM XUMHUYECKHX SBJICHUM,
dakToIOTHUECKHE CBEJACHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH W O€30MacCHOM HCIIOB30BAHUHU BAXKHEUIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITh XapaKTepHbIE MPU3HAKKU MOHITUN, YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOIH30BATH
COOTBETCTBYIOIIUE MTOHATHUS MPU OMUCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JIJIi COCTaBlIeHUS (OpMys BELIECTB UM ypaBHEHHI
XUMHUYECKUX peakiuid, cuctematnyeckyro HoMmeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BeIECTB (yrapHbIi ras, yriIeKUCIbli ra3, aMMHaK, raiéHas u3BeCTh, HeTaméHas U3BECTh, TUThEBAs CO/Ia, MTUPHUT U JIPYTUE);

c(hOpMUPOBAHHOCTh YMEHUU OMPENENIATh BAJCHTHOCTh M CTEIECHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B COCIUHECHHSIX
Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMUECKas, BOJOPOJIHAS) B COCAMHEHMSX, THUII
KPUCTANTUYECKON PEIMIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJsipHasi, MOHHAs, METaJUIMuecKas), XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEUIECTB MO UX COCTABY K OIMpPEACIIEHHOMY
KJIacCy/Tpymie COoeAMHEHUI (IPOCThie BEIIeCTBA — METaUIbl U HEMETaJUIbl, OKCHJbl, OCHOBAaHHUSA, KHUCIOTHI, aM(OTEpHbIE
TUJPOKCHUJIBI, COJIN);

c(hopMHUPOBAaHHOCTh YMEHHUH pacKphIBaTh CMBICH mepuoaudeckoro 3akoHa JI. M. MenaeneeBa um JeMOHCTPUPOBATh €T0
CUCTEMATU3UPYIOIYI0, O0BSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJECKTPOHHOE CTPOCHUE ATOMOB XMMHYECKHX AJIEMEHTOB 1—4 mepuonioB
[Teproamueckoit cucTeMbl XUMUYECKHX deMeHTOB J[. 1. MeHeneeBa, HCIIONIB3ys TIOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTATINY,
(QHEPTEeTHYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBONCTB XHMUUYECKHX JJIEMEHTOB M UX COCJUHEHUU IIO0
nepuoaam u rpynnam [lepuoguueckoit cucteMbl Xumudeckux 3aeMeHToB . 1. Menaeneena;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE I'C€HETUYECKOM CBSI3UM MEXAY HEOPraHMYECKMMH BEIIECTBAMHU C MOMOIIBIO
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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c(hOpPMHUPOBAHHOCTh yYMEHHS KIACCU(DUIIMPOBATH XUMHUYCCKHUE PEAKIIMHA IO PA3TUYHBIM TMPU3HAKAM (YHCITy U COCTaBY
pearupyromnmx BeecTB, TeMIOBOMY d(PHEKTy peakinu, N3BMEHEHUIO CTENEHEeW OKUCICHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIIHH,
YYaCTHUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJIATH YPAaBHCHHS PEAKIM Pa3IUYHBIX THUIIOB, TOJHBIC M COKpANIEHHBIC ypaBHCHHS
peakinii FOHHOTO OOMEHA, YUUTHIBAs YCIIOBHSI, IPU KOTOPBIX ATH PEAKIIUU UAYT 0 KOHIIA,

c(hOpMHPOBAHHOCTh YMECHHU MPOBOJAUTH PEAKIINH, IMOATBEPIKIAIOIINE KAaYeCTBCHHBIM COCTaB PAa3IMYHBIX HEOPTaHHYECCKHX
BEIIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIONIHUE B BOJHBIX PACTBOPAaX HEOPTAaHMYECCKUX BEIICCTB;

c(OpPMHPOBAHHOCT YMEHHH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUHA  TOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PeaKui;

c(hOpPMHPOBAHHOCTh YMEHUH OOBICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIUK OT Pa3IMUHBIX (aKTOPOB; XapaKTep
CMENICHUS XUMHUYECKOT'0 PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETo Bo3ckicTBus (puHIun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XMMHUUYECKHE MPOIECCHI, JICXKAIINE B OCHOBE MPOMBIIIJICHHOTO MOJIYYCHUS
CEpHOM KHCIIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEACTABICHHH 00 OOIIMX HAyYHBIX MPHHIIUIAX U IKOJIOTHYCCKUX
npooOsieMax XMMUYECKOT0 IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TPOBOJUTH BHIYMCIICHUS C UCTIOIB30BAHUEM TOHITHS «MaccoBas JI0JIsl BEUIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHUU Ta30B MPU XMMHUYECKUX PEAKIMSIX, MAacChl BEUIECTBA WM O0BEMA Tra30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce UK 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB
COXPaHEHUS MACChI BEIIIECTB, MPEBPAIICHHS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAHHOCTh YMEHHI COOJIOIATh TTpaBUiia MOJIb30BaHUS XUMHUECKOH MTOCYI0H | JIaOOpaTOPHBIM 000pyA0BaHUEM, a
TakKe MpaBuja OOpaleHusi ¢ BEIIeCTBAMH B COOTBETCTBUHM C MHCTPYKIIUSIMU IO BBITIOJIHEHUIO JTaOOPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIAHUPOBATH M BBIMOIHATH XUMHYECKUI DKCIEPUMEHT (pa3iiokKeHHe MepOKCHIa BOAOPOIa B
MPUCYTCTBUM KaTaJIU3aToOpa, OMPEICIICHHE CPEAbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAJIHLHOTO HHAMKATOpA, BIHMSHUE
pa3sTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PEaKIMd MOHHOTO OOMEHA, KaueCTBEHHBIE PEakIMu Ha cyibdat-,
KapOOHAT- W XJIOPHI-aHUOHBI, HAa KATHOH aMMOHUS, pEIICHUE OKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaM «MeTtamibl» u
«Hemeranibl») B COOTBETCTBMU C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEUIECTBAMHM M JA0OPATOPHBIM
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0o00OpyAOBaHUEM, MPEACTABIATh PE3YNbTaThl XMMHUUYECKOIO HKCIEPUMEHTa B (popMe 3alucu ypaBHEHUN COOTBETCTBYIOLIMX
peakuuid u GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHUECKH aHAIM3UPOBATh XUMUYECKYI0 HMH(POPMALMIO, TMOJYy4aeMyI U3 pa3HbIX
MCTOYHUKOB (CpeACTBAa MACCOBOM KOMMYHMKALUU, IHTEpHET U ApYyTrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBWiIa 3KOJOTMYECKH 1IeJecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM
NEATEIHOCTU B LIEJSIX COXPAHEHUsI CBOETO 3J0POBbSl U OKPYKAKOUIEW MPUPOAHON CPEAbl, OCO3HABATH OMACHOCTH BO3AECHCTBHS
Ha JKMBBIE OPraHU3Mbl ONpeNEIEHHBIX BellecTB, NMoHMMas cMmblica mnokaszatens I[IJIK, moscHiaTh Ha mnpuMepax CHocOOBI
YMEHBIIECHUS ¥ IPEAOTBPALLEHHS UX BPETHOTO BO3ICUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsl 0Oy4YaroIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS: YMEHHE NMPUMEHSITh 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX
METO/ax MO3HaHUs BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIICTIBIX U CIA0OBHIAIIMX OOYYAIOMIMXCSA: YMEHHE HCIIONIb30BaTh PENbeHO-TOUCUHYIO CUCTeMy oOo3HaueHuit JI.
Bpaiins ans 3anucu xumMmuyeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KonnuectBo
Nzyvaemblii pa3aen 1acoB
OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUU 10
Pacuetsl 1o ypaBHEHUsIM 8
PactBopbl 8
OKHUCITUTENHbHO-BOCCTAHOBUTEIIBHBIE PEAKITUU 8
UTOI'o 34
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TEMATHYECKOE INTAHUPOBAHHE 11 KJIACC

KonmuecTBo
N3yuaemsblii pa3aen dacoB
['eHeTnyeckyro B3aUMOCBS3b MEXKIY Kllaccamu 6
BEIIECTB
3a/1auM MOBBIIIEHHON CJIOKHOCTHU 18
KomMOuHupoBaHHbI€ 331241 10
HUTOI'O 34
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