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0aze KoToporo
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dopma 00ydeHuUs: Ounas, 3a04Has
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Pabouas mporpamma o6mieoopazoBarenbHor qucuuruimabl COO.01.10 «Xumusy

paspaboTaHa Ha ocHOBe TpeboBaHust denepanbHOro rocyAapCTBEHHOr0 00pa30BaTENbHOIO
cTa"napTa cpeanero obiero oopazopanus (OPI'OC COO) - Ilpuka3z Munodpuayku Poccun ot Ne 798
ot 27 okTtsi6ps 2023 deaepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO
npodeccuonansHoro oopazoBanus (OI'OC CIIO) no cnenmansroctu 40.02.04 FOpucnpyaeHus.

- [Ipuka3 Munnpocsemenus Poccun 27.10.2023 N°798 miia peanu3anuyu OCHOBHOM
npogeccuonansHo 06pazoBaTenbHOI mporpammbsl CITO Ha 6a3e ocHOBHOTO 0011er0 00pa30BaHus €
MOJTyYE€HUEM CPETHETO 00I1Iero 00pa3oBaHusl.

Opranuzanus-pazpadorurk: Ounran OeaepanbHOro rocyAapCTBEHHOTO OI0I)KETHOTO
00pa3oBaTeNbHOTO YUPEXKICHHS BBICIIEr0 00pa3oBaHus «JlarecTaHCKUil rocyJapCTBEHHBIM
YHUBEPCHUTET» I'. XacaBIOpTE.

Pazpabotuuk: nmpenoaaBarenb kadeIpbl TyMAaHUTAPHBIX €CTECTBEHHOHAYUYHBIX AUCHUILINH, AXMaTOBa
P.A.

Pabouas mporpaMma JUCHUIUIMHBI 0100pEHA:
Ha 3acenanuu kageapbl TyMaHUTApHBIX U €CTECTBEHHOHAYYHBIX TUCUUILINH ¢unrana J{I'Y Br.
XacaBropte

[Tpotokon Ne 7 ot «27» 03 2026 rona.

[Ipencenarens é é }:.;Z Maxanosa /.K.

Ha 3acenanunn yueObno-meroanueckoii komuccun grmana JII'Y B r. Xacastopte npotokos Ne 7 ot
«27» 03 2026r.

[Ipencenarens /7<) P Hanaes J1.X.
=0
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OBECHEYEHUE IMTPOIT'PAMMBI YUYEBHOM JUCHUIIIMHBI
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PEKOMEHIAYEMAS JIMTEPATYPA



1. HOACHUTEJIBHASA 3AIIMCKA.

1.1. ObnacTh NPpUMeHEHHUs IPOrPaMMBbl Y4eOHOH JMCIUTINHBI
O6mieobpa3oBaTenpbHas yueOHas IUCHUIUIMHA «XHMHSI» H3ydaeTrcs B (uumale

JAI'Y B r.XacaBlopTe peaau3ylollero o0pa3oBaTelbHYI0 MNpOrpaMMy CpEIHETro
obmero o0pa3oBaHUs B TMpeAesiax OCBOCHHUS OCHOBHOHM MpodeccrnoHalbHOM
obpazoBarensHOi mporpammbl CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIIETO
oOpa3oBaHHs TpU TOATOTOBKE CIECIHAIMCTOB CpeaHero 3BeHa. I[Iporpamma
pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obuiero oOpa3zoBaHUs,
NPEIBSIBISEMBIX K CTPYKTYpE, COJCP)KAHUIO M pPEe3ysIbTaTaM OCBOCHHS y4eOHOM
mucraimael - «Xumusa»y, PIOC  CIIO no cnemmansHoctu  40.02.04
«lOpucnpyneHuusi», B COOTBETCTBUU ¢ PexoMeHmamusMu IO OpTaHU3alUN
MOJy4yeHUs  cpeaHero  oOmiero  oOpa3oBaHuss B Ipefenax  OCBOCHUS
o0pa3zoBaTEIbLHBIX TPOTPaMM CPEIHETO MPOo(deCCHOHAIBLHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOI'O 00ILIEr0 00pa3oBaHUsl, a TaKXKE C YUYETOM COJEP)KaHHUS MPUMEPHOU
nmporpaMmbl  00IIe00pa30BaTEIbHON  y4eOHOM JAMCHMILUIMHBI «XHMMS», IS
peanu3anuu OCHOBHOM mpodeccronanbHoil oopazoBatenbHoii mporpammel CI1O Ha
0a3e OCHOBHOro 0O0mIero o00pa3oBaHUsl C IMOJIyYEHHUEM CpPEIHEro OoOLIeTo
oOpa3zoBaHHUs.

2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCIHUATIIAHBI «XUMU»

OT60p COACPIKaHUA ITPOBOJUIICA HA OCHOBC CJICAYIONIUX BECAYHIUX Hﬂeﬁi
-  MaTepuajibHOC CAMHCTBO BCUICCTB NPHUPOALI U UX TCHETHUYCCKAA CBA3b,

- TNPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXJY COCTaBOM, CTPOEHHEM, CBOMCTBAaMH U NPUMEHEHHUEM
BEIIECTB,;

- TI03HaBa€MOCTh MHPA ¥ 3aKOHOMEPHOCTEH XUMUYECKUX MTPOIIECCOB;

- OOBACHSIONMAS W TPOTHO3UPYIOMIAs POJIb TEOPETHUECKUX 3HAaHUW i  (HaKTOJIOTHYECKOTO
MarepHaia;

- KOHKpPETHOE XHMHYECKOE COCIMHEHHE IMPeJCTaBIseT COOOH 3BEHO B HENPEpPBIBHOM Iemnu
HpeBpaHIeHHfI BCUICCTB, OHO YHYAaCTBYCT B KPYITOBOPOTEC XUMHUUYCCKUX BCIICCTB U B XUMHYECKOH 3BOJIFOITUH

- 3aKOHBI IPUPOABI OOBEKTHBHBI M IO3HABAEMBI; 3HAHME 3aKOHOB XHMHH JAa€T BO3MOXKHOCTh
VIIPaBIIATH PEBPAIICHUSIMHA BEIIECTB, HAXOIUTH SKOJIOTHIECKH OE30TacHBIE CIIOCOOBI IIPOU3BO/ICTBA BEIIECTB
Y MaTepUasoB U OXpaHbl OKPYXKAIOIIEH cpeslbl OT XMMUYECKOTO 3arpsi3HEHMS;

- HayKa W IpaKTUKa B3aMMOCBA3AHBI: Tpe6OBaHI/I$I MMPAaKTUKHU — ABUXKYIad CHJIa PAa3BUTUA HAYKH,
yCIleXH MPAaKTUKU 00YCIOBIIEHBI TOCTHKEHUSMHU HAYKH;

- pa3BHTHE XMMHUYECKOW HAYKH W XUMU3AIH HAPOIHOTO XO3SHUCTBA CIY’KAaT MHTEPECaM YeoBeKa U
o0I11ecTBa B II€JIOM, UMEIOT TYMaHUCTHUYECKUI XapaKTep U MPU3BAHbI CIOCOOCTBOBATH PEIICHHUIO TTI00aTbHBIX
po0GJieM Yel0BeueCcTBa.

IIpu cTpyKTYpHUpOBaHUM COJEPKaHHs Y4eOHOM MUCHUIUIMHBI YYUTHIBAIACh OOBEKTUBHAS PEaIbHOCTh
— HeOOJIBIIIOH 00beEM 4JacCoOB, OTIIYIICHHBIX HA U3YYCHUC XUMHHU, U CTPEMIICHUEC MaKCUMAJIbHO COOTBETCTBOBATH
uaesM pasBuBatomiero oOyueHus. [lo3Tomy TeopeTHueckue BONPOCH MAaKCUMAJIbHO CMEIIEHBl K Hayally
M3YYEHUS TUCIUIUIMHBI C TeM, YTOOBl MOCIEAYIOUUI (aKkTHUEeCKH MaTepuana paccMaTpUBajCs Ha OCHOBE
U3YYEHHBIX TEOPHH.

Peanmaum{ ACAYKTUBHOI'O MOJAXO0Aa K M3YUYCHHUIO XUMUU CHOCO6CTByeT Pa3BUTHUIO TaAKHUX JIOTHUYCCKUX
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onepauuil MBIIUICHNS, KaK aHaJU3 U CHHTE3, 00OOLIeHHEe W KOHKpETH3allls, CPAaBHEHHE U AaHaJOTHsi,
crCcTeMaTHU3alus U KIacCUPUKaIM U JIp.

Crneunduka W3y4eHHs XMMHUU TIPH OBJIAJACHHHM NPO(PECCHSIMU M CIEHHUAITBHOCTSIMHU TEXHHYECKOTO
npohwis OTpakeHa W peanu3yercs Npu HHIUBUAYAJbHOW CaMOCTOSTENBHOH paboTe 00ydarommxcs
(Hanmcanue pedepaToB, MOArOTOBKA COOOILICHUI, 3aIIUTa MPOEKTOB), B IPOIecce yueOHON AeATEIbHOCTH 110/
PYKOBOJICTBOM TMperojiaBaTelsi (BBIIOJHEHHE XHMHUYECKOTO OJKCIIEPHMEHTa — JabOpaTOPHBIX ONBITOB U
NPaKTHYECKUX paldoT, pelieHne MPaKTHKOOPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 | T.JI.).

B nporpamme TeopeTndeckue CBEACHUS JOTOTHIIOTCS JEMOHCTPAUAMH, JIAOOPATOPHBIMU OIBITAMU H
MPaKTHYECKUMHU pabOTaMH.

[Tpu M3yyeHUH XUMHUH 3HAYUTEIBHOE MECTO OTBOAMTCS XUMHUECKOMY dKcrepuMeHTYy. OH OTKpBIBAeT
BO3MOXKHOCTh ()OPMHUPOBATH y OOYYAIOIIUXCS CIIEHHATIbHBIC MPEAMETHbIE YMEHHUS paboTaTh C BEUIECTBAMHU,
BBITOJIHATH MPOCTHIE XUMUYECKUE OMBITHI, YUYUT OE30IMaCHOMY M JKOJIOTUYECKH TPAMOTHOMY OOpPAIICHHIO C
BEILIECTBAMH, MaTepUaJIaMH U MpoIieccaMy B OBITY M Ha IIPOU3BOJICTBE.

[Iporpamma coOAEpXHUT TeMaTUKy pedepaToB Ui OpraHU3alUU CAMOCTOSTEIHHON JAeATEIbHOCTH
O0y4JaromuXcs, OBJIAACBAIOIIUX MPOPECCUIMH TEXHUYECKOTO M ECTECTBEHHOHAyYyHOro mpoduiei B
yupexaenusx CIIO.

B npomecce wu3ydeHus XuMHH BaXHO (opMupoBaTh HH(DOPMAIMOHHYIO KOMIIETEHTHOCTD
obyuatomuxcsi. [loaToMy mpu opraHu3aIuy caMOCTOSTEIIBHON paboThl HEOOXOAMMO aKIICHTUPOBATh BHUMAHUE
oOydJaroIuxcs Ha MOMCKe MH(OPMAIMK B CpEACTBaX Macc-Meaua, MHTepHeTe, B y4eOHOW M CHEHAaTbHOMI
JUTEpaType C COOTBETCTBYIOIIUM O()OPMIIEHHEM H MTPEICTABICHHEM PE3YIIbTATOB.

[Tporpamma MOXET WCHOJIB30BATHCS JPYTHMMHU O0pPa30BATCIbHBIMU YUPESIKICHUSIMH, PEATU3YIOIIUMU
00pa3oBaTeNbHYI0 MPOTrpaMMy CPEIHEro (TIOTHOT0) O0IIero 00pa3oBaHusI.

N3zyuenue o01ieo0pa3zoBaTebHON YUeOHO!H TUCIMILIMHBI «XUMHUS 3aBEPIIACTCS TOABEICHIUEM UTOTOB
B ¢dopme nudQepeHIMPOBAHHOTO 3a4eTa B paMKaxX HMPOMEKYTOYHOW aTTEeCTallud CTYIEHTOB B IIpOIEcCe
ocBoenust ocHoBHOM OITOII CIIO ¢ nomyuenuem cpeanero obmero odpazosanus (IITIKPC, ITIICC3).

3. MECTO YYEBHOM JUCHUIIJIMHBI B YYUEBHOM ILJIAHE

VYyeOHast TUCHUIUIMHA « XUMUS» SIBISIETCS YYEOHBIM MPEIMETOM U3 0053aTENbHOMN MPEeIMETHOM
obnactu «Ecmecmeoznanuey ®I'OC cpennero odiiero oopa3oBaHus.

VYyeOHast aucuuIUIiMHa «XUMHS» U3ydaeTcss B 00I1e00pa3oBaTEIbHOM IHMKIIE y4eOHOTO TUIaHa
OIIOIT CIIO nHa 06a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C TIOJYYCHHEM CPEIHEro OOIIero
obpazosanus (ITIICC3)

B yueOnom mmane yueOnas agucuumiumHa COO  01.06. «Xumusi» OTHOCUTCS K
o011eo0pa3oBaTeIbHBIM YI4EOHBIM TUCITUIUINHAM, (POPMHUPYEMBIX U3 003aTETbHBIX MPEIMETHBIX
obmacteit ®I'OC cpennero obmiero oopazoanus s criennanibHOCTH CIIO cOOTBETCTBYIOIIETO
npodus mpodeccuoHaIbHOTO 00pa30BaHMUS.

4. PE3YJbTATHI OCBOEHUSA YYEBHOU JUCIUILJIAHBI

MnhaHupyemble pe3ynbTaTbli OCBOEHMA MpPOrpaMmmbl MO XMMWMM HA YpOBHe cpegHero obuwero
obpasoBaHuA.

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJbTaTaM OCBOCHHS OOYYAIOIIMMUCS IMPOTPaMM
cpeaHero ooOmero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeiIMETHBIM U IpeaMeTHbIM). HayuHo-
METOJINYECKOM OCHOBOMW JUIsl pa3pabOTKH IIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o0111ero 00pazoBaHMsl ABISETCS CUCTEMHO-AESATEIbHOCTHBIM MOIXO/.

B cooTtBercTBHM C CUCTEMHO-JACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPEC JTUYHOCTHBIX PE3YJIbBTATOB
OoCBOCHHS TipenMera "Xumusa' Ha YpOBHE CpeIHEro 0o0Iero oO0pa3oBaHUs BBIACICHBI CIIEIYIONINE
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COCTAaBJIAIOIIMC:

0CO3HaHUE 00YYAIOIIMMUCS POCCUMCKOM IPa)kIaHCKON UJIEHTUYHOCTH - TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAaMOOIPEJICICHHUIO;

HaIn4yue MOTHUBAIIUHU K O6y‘-I€HI/IIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH U
UCTOPUYECKHUX Tpaauluii 0a30BOIl HAYKU XHUMHH;

TOTOBHOCTb M CHOCOOHOCTh OOYYAIOLINXCSl PYKOBOJACTBOBATHCS B CBOCH IEATEIHHOCTH I[EHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMHU, IPUCYIIUMH LIEJTOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJIM4YHUC IIPpaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPBI H CIIOCOOHOCTH CTaBHUTh oejmm U CTPOHUTH
JKU3HCHHBIC ITJIaHBI.

JInuHOCTHBIE pE3yabTaThl OCBOECHUS Mnpeamera "Xumus" HOCTUrarTcid B €IMHCTBE Y4eOHOH U
BOCIIUTATEJIbHON JESATEILHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, JYXOBHO-
HPABCTBEHHBIMH ILIEHHOCTSMH M HJ€ajJaMH POCCHMCKOro TpakJaHCKOIo OOIIECTBa, NPUHATHIMU B
o0IIecTBE HOpMaMH M TPaBHJIAMH IIOBEIEHUs, CHOCOOCTBYIOIIMMH IPOLECCaM CaMONO3HAHMA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JINUYHOCTU O0yYarOIUXCs.

JImuHOCTHBIE pPE3YyNbTaThl OCBOEHUS mpeamera "Xumusa" OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
[I03HABATEIbHOM U MPAKTUUECKON IEATEIbHOCTH 00YUaIOLIMXCS 110 PeaIu3aluy IPUHATHIX B 001IECTBE
LIEHHOCTEM, B TOM YMCJIE B YACTH:

1) rpax1aHCKOTO BOCITUTAHMS:

OCO3HaHMs OOYYaIOUIMMUCA CBOMX KOHCTUTYLIMOHHBIX IIPAaB M OOSI3aHHOCTEH, YBAXKEHMS K 3aKOHY U
IIPABOIOPSIIIKY;

MpEACTABJIICHUA O COUUAJIBHBIX HOPMAX U IMpaBUJIaX MCKIIMIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBEC,

TOTOBHOCTU K COBMECTHOW TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U M03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U MNPUHUMATb MOTUBBI, HAMCPCHU S, JIOTUKY U APT'YMEHTHI APYTUX IIPU daHAJIN3C
Pa3IMYHBIX BUAOB yqe6H0ﬁ JACATCIIBHOCTH,

2) MaTpUOTUYCCKOI'O BOCIIUTAHHUA:
HEHHOCTHOI'O OTHOIICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICANTIO OTCUCCTBCHHOM XHUMHH,

YBaXXCHU K IPOLECCY TBOPUCCTBA B obnactu TCOPHHU U ITPAKTHUICCKOT0 IPUMCHCHHA XUMHHU, OCO3HAHUA
TOro, 4YTO JOCTUKCHHA HAYKHM CCTb PpPC3yJbTaT JJIMTCIIBHBIX Ha6J'IIOJICHI/II7I, KpOIOTJIUBLIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOT'O TPYy/Jla YYCHBIX U IIPAKTHUKOB,

HHTCpCCa U IIO3HABATCJIBHBIX MOTHBOB B IOJIYYCHUU W TMOCJICAYIOMICM aHaJIn3c PIH(I)OpMEl].[HPI 0
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOfI OTECYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUS:
HPaBCTBCHHOI'O CO3HAHUS, OTUYICCKOTO ITOBCACHUS,

CIIOCOOHOCTH OLCHUBATH CUTyallH, CBA3aAHHBIC C XUMNYCCKUMHU ABJICHUAMU, U IPUHUMATHb OCO3HAHHELIC
peuicHus, OpUCHTUPYACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,



TOTOBHOCTU OLUCHHUBATH CBOC IMMOBCACHUC U IMOCTYIIKU CBOUX TOBapHH_leﬁ C HO3I/II_[I/II71 HPaBCTBCHHLIX U
IMpaBOBLIX HOPM U OCO3HAHUC HOCHGI{CTBI/If/’I 9THUX MOCTYIIKOB,

4) GopMUpPOBaHUS KYJIbTYPhI 37I0POBBSI:

MMOHMMAHUS [[EHHOCTEH 370pOBOr0 M 0€30macHOro odpasza KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3I0POBBIO;

COOIOICHHSI TIPABHJI O€30MacHOT0 OOpaIIeHHs C BEIIECTBAMHU B OBITY, IMOBCEAHCBHOW JKU3HH M B
TPYIOBOM NEATEIBHOCTH;

MMOHUMAHUS IIEHHOCTH TPaBUJ HMHIWBHAYAJIbHOTO M KOJUIGKTUBHOTO O€30MacCHOTO IIOBEJCHUS B
CUTYalHUsIX, YTPOKAIIMX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCJIEICTBUA U HENPUATUS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS aJIKOroJisi, HAPKOTUKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHHS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-UCCIIEI0BATEIbCKONW JEsTEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX JCATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ay COIMAbHON HampaBlieHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

HHTEpCCa K IIPAKTUYCCKOMY H3YUCHUIO npoq)eccnﬁ pas3iindHoro poaa, B TOM YHCIIC Ha OCHOBC
INPUMCHCHUA IPECAMCTHBIX 3HAHUH 110 XHUMHU,

YBOXKEHUSA K TPYAY, JIOJSIM TPYla U PE3yJbTaTaM TPYJIOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJIbHOM TpaeKTOpUM 00pa3zoBaHus, Oyayien npodeccun
U peann3alii COOCTBEHHBIX H3HEHHBIX IJIAHOB C YUYE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) OKOJIOTHYCCKOT'O BOCITMTAHHA:

9KOJIOTMUYECKHU 11€JIECO00PAa3HOro OTHOUIEHMS K NMPUPOJAE, KaK UCTOUYHUKY CYILIECTBOBAHUS KU3HU Ha
3emiie;

MMOHUMAaHUS TJI00ATILHOTO XapaKTepa SKOJOTUUECKHX MPOOJIeM, BIUSHUS SKOHOMUUYECKHX MPOIECCOB
Ha COCTOSIHME TPUPOJTHON U COLIMAIIBHOMN CPEJIbL;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJB30BAHUS JOCTHIKEHUM XHUMHM  JJIs peumieHusd BOIPOCOB
palluOHAJIBHOI'O0 MPHUPOAOIIO0JIb30BaAHMA,

AKTUBHOTO HEINpPUSTHUS JNEWCTBUN, NMPUHOCALIMX BpEI OKpYXKarolled NpPUPOJHOW cpene, yMEHUus
MIPOTrHO3UPOBATh HEOJATOMPUITHBIE IKOJIOTUYECKUE MOCIEACTBUS NPEINPUHUMAEMbIX JEHCTBUI U
IpeJoTBpaIaTh uX;

HaJIM4YUs Pa3BUTOIO SKOJIOTMYECKOrO MBIIUIEHUS, SKOJIOTMUYECKON KYJIbTYpbI, ONbITa AESTEIbHOCTU
9KOJIOTMYECKON  HAmpaBlIEHHOCTH, YMEHHMs PYKOBOJACTBOBAaTbCS HMHU B  IIO3HABaTeNIbHOIM,
KOMMYHUKAaTUBHOH M COLIMAIBHOM NpPAaKTHUKE, CIIOCOOHOCTH M YMEHHsS aKTHUBHO IPOTHBOCTOATH
UJIC0JI0THHN XeMopoOuu;

7) HEHHOCTHU HAYYHOTI'O ITIO3HAHUA:



cOpMUPOBAHHOE MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
OO0IIECTBEHHOH MPaKTHKH;

IIOHMMAaHMsl ClIeUU(PUKU XUMHUM KaK HayKH, OCO3HaHMs €€ Pod B (hOPMUPOBAHUM PaLMOHAIBLHOIO
Hay4YHOT'0 MBIIIEHMS], CO3JAHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €MHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH IpoOIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECUS;

yOeXIeHHOCTH B 0COOOM 3HaUMMOCTH XUMHHM U1l COBPEMEHHOM LIMBUIIM3ALIUU: B €€ T'YMaHUCTUYECKOM
HANpPaBICHHOCTH W BAXXHOW POJHM B CO3JaHUU HOBOH 0a3bl MaTepUaNbHON KyJIbTYpPbI, PELICHUU
r7100abHBIX MPoOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIIOBEUECTBA - ChIPbEBOI, SHEPreTUUECKOH, MUILEBOM
U 9KOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00SCIIEYCHNN YCIOBHM YCHEIIHOTO TPyaa U
9KOJIOTUYECKU KOM(POPTHOM KHU3HHU KaXKAO0T0 UiIeHa O0ILEeCTBa;

CCTCCTBGHHO-HaquOfI rpaMOTHOCTH: IMOHUMAHUA CYHNIHOCTH MCTOHAOB ITO3HAHHWA, HWCIIOJB3YCMBIX B
CCTCCTBCHHBIX HAYyKaX, CIIOCOOHOCTH MCIIOJIB30BaTh MMoJIy4a€MbIC 3HAHUA JIA aHaliu3a U 00BSICHEHHS
SIBJICHHUI OKpYyXKaromero Mupa U HNpoUuCXoIAluX B HEM HSMGHGHHﬁ, YMCHHA ACIIATh 000CHOBAHHBIE
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX Q)aKTOB U UMCIOIINXCS AaHHBIX C LCJIBIO IMOJIYYCHHA AOCTOBCPHBIX
BBIBOJ OB,

CIIOCOOHOCTH CaMOCTOSTENIFHO UCII0Ih30BaTh XUMUUECKUE 3HAHUS AJId pCIICHUA Hp06JI€M B pCAJIbHBIX
JKU3HCHHBIX CUTYalUsIX;

HHTECPCCA K TIO3HAHUIO U HCCIIEI0BATEIbCKOM JACATCIBbHOCTU,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K AKTHBHOMY
MIOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUM C )KM3HEHHBIMU MOTPEOHOCTIIMU;

UHTEpeca K 0OCOOCHHOCTSIM TPy/ia B pa3InYHbIX chepax MpodhecCHoHaNbHON IesITeIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOro npeamera "Xumus'" Ha ypoBHE CpelHEro o0IIero
00pa30BaHMs BKJIIOYAIOT:

3HaUMMbIe I8 (OPMHUPOBAHUS ~ MHUPOBO33PEHUSA  OOYHYAOIMIMXCS  MEXIUCIUTUIMHAPHbBIC
(MexXTpenMeTHbIE) 00IeHaAyYHbIE MOHSATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
cnenu(uKy METO10B TTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPT U,
SIBIIGHUE, TMPOIIECC, CUCTEMa, Hay4HbIN (DaKkT, MPHUHIIMI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
rcce0BaHue, HaOM0IeHUEe, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC Yy4eOHBbIC JEHCTBHsS (ITO3HABATEbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHEIC),
obecrnieunBarone (GopmupoBaHue (QYHKIIMOHATHHOM T'PAMOTHOCTH U COIMAIBLHON KOMIIETEHITUU
00yYaromumxcs;

CIOCOOHOCTh OOYYaIOIIMXCSl MCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEpCAJIbHbIE YdeOHble IEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MPaKTUKE.

MeTaHpe,Z[MCTHLIC PE3YIbTAThI OTpaxxaroT OBJIAJACHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA HGfICTBHSIMI/I.

OgajieHre YHUBEPCATbHBIMU yUEOHBIMH TO3HABATEIbHBIMHU JICHCTBUSIMHU:

1) Ga3oBBIEC JTOTHUECKUE JICHCTBHS:

CaMOCTOSITENIFHO (POPMYITUPOBATh M aKTYAJTH3MPOBATH MPOOJIEMy, BCECTOPOHHE €€ pacCMaTphBarTh;
OTpEESATh IEIU JIEATEeIbHOCTH, 3a7aBas HapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS, COOTHOCHTH
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PE3YIbTATHI ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCIIAMMU,

WCIOJIb30BaTh MPH OCBOCHUU 3HAHUN MPUEMBl JIOTUYECKOTO MBIIUICHHUS - BBIIENATH XapaKTEPHBIC
NPU3HAKH MMOHATUH U YCTAaHABIMBATH MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE NOHATHS IS
00BSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUH JIA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XUMHNYCCKHNX pCaKHHﬁ;
yCTaHaBJIMBATh IPUYUHHO-CIICACTBCHHBIC CBA3U MCXKAY M3Yy4AaCMbIMU SIBJICHUSAMU,

CTPOUTBH JIOTUYECKHE PpACCYXKAEHUS (MHAYKTHUBHBIC, JEIAyKTHBHbIC, IO QAHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHUSAX, (HOPMYyIHpPOBATH BBIBOABI M
3aKJIFOYCHHS;

MPUMEHSTh B MPOLECCE MMO3HAHUS, MCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIEIbHBIC MPEACTABICHUS - XUMUYECKUN 3HAK (CHMBOJ) 3J€MEHTa, XMMHUECKas
dbopMynia, ypaBHCHHE XHMHYECKOW PEAKIUM - TMPU PEIICHUH YYeOHBIX IT03HABATEIBHBIX U
MPAKTUYECKUX 3a1a4, IPUMEHATh Ha3BaHHbBIC MOJEIbHBIEC MPEICTABICHUS Ui BBISBICHUS XapaKTEPHbIX
MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHYECKUX PEAKIIUH.

2) 6a30BbIE HCCIIE0BATEILCKHE ICHCTBUS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIU;

q)OpMy.HI/IpOBaTb OcJan MW 3aJa4dud HCCICAOBAaHHA, HMCIIOJIIB30BATh IIOCTABJIICHHBIC M CaMOCTOATCIIBHO
C(bOpMy.]'II/IpOBaHHLIC BOIIPOCBHI B KA4YC€CTBC HHCTPYMCHTA IIO3HAHHUA W OCHOBBI JJISA (1)OpMI/IpOBaHI/IH
THIIOTE3EI 110 IMMPOBCPKE MPABHUIIbBHOCTU BBICKA3bIBACMBIX CY)KI[CHHﬁ;

BJIa/IETh HABBIKAMU CAMOCTOSITENILHOTO IUIAHWPOBAHUSA M MPOBEACHHS YYEHUYECKHX JKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHUSI HAOJIOATh 32 XOJOM IIPOIecCca, CaMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbrat, (opMmynupoBaTh 000OIIEHUS W BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH pPE3yIbTaTOB
HCCTIEIOBAHMS, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOJIEITaHHOM padoTe;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HUCCIIeA0BATEIbCKON U HpOCKTHOP’I ACATCIIBHOCTH, IIPOSABIATDH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATCIIbHOMY IMOUMCKY MCTOHOB PCHICHUSA IMPAKTUYCCKUX 3ajady,
NMPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMHA.

3) pabota ¢ uH(pOpMarueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4yHO-TIOMYJspHAs JUTeparypa
XMUMHYECKOT'0 COJIepKaHUs, CIIPaBOYHbIE TOCOOMsI, pecypchl IHTepHEeTa), aHaIU3UpOBaTh HH(POPMAIIHIO
pa3aMYHbIX BHJIOB U (GOpM IMpE/ICTaBICHMs, KPUTUYECKH OLIEHHBAaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEYUBOCTb;

dhopmyTupoBaTh 3ampOCHl U MPUMEHATH PA3IMYHBIE METOABI MPH TOHCKE U oTOOpe WHbOpMmaIuu,
HE0OXOIMMOM s BHITIOTHEHUST yIEOHBIX 3a/1a4 OMPEIeTICHHOTO TUIIA,

HpI/IO6pCTaTB OIIBIT HCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTUN U Pa3JIMYHBIX
ITOHMCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY HpeACTaBiIeHUS HH(OpMAIMK (CXEeMBbI, rpadukH,
Jyarpammbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCMOJIb30BAaTh HAYyYHBIH SI3BIK B KaueCTBE CpEJCTBA MpHU pabOTe ¢ XUMHUYECKOW HH(popmanueil:
OPUMEHATh MEXINpeaAMeTHble ((u3nueckne MW MaTeMaTHYeCKHe) 3HAaKU M CHMBOJIBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYpY;



HUCIIOJIB30BAaTh U Hp€O6pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYCCKUEC CPCACTBA HATSITHOCTH.
OBJ'IaZ[GHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMUA IIGfICTBHSIMPIZ

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOI TeMbl B XOJ€ TUAIOra W/Uil TUCKYCCHH, BHICKAa3bIBATh
uneu, GopMynHpoBaTh CBOU MPEIJIOKEHUS OTHOCUTEIHLHO BBITIOTHEHHMS MPETIOKEHHOM 3a/1a4u;

BBICTYNIaTh C  TPE3CHTAlMeld  pe3y/lbTaTOB  IO3HABATENbHOW  JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPH BBINOJHEHUH XHMHUYECKOTO SKCIEPHMEHTA,
MPaKTHUECKOH pabOThl 1O HCCIECIOBAHUIO CBOWCTB H3y4aeMBIX BEILECTB, peaau3alud y4eOHOro
npoekra ©  (OPMYJIHPOBATH BBIBOJABI 110 pe3ylIbTaTaM IPOBEACHHBIX HCCICJOBAHUN ITyTeM
COTJIACOBAHUS TMO3UIUH B X0Je 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU PETYIIATUBHBIMU ,Z[eﬁCTBHHMPl:

CaMOCTOSITENIbHO IIJIJAHUPOBATh U OCYIIECTBIISATH CBOIO ITO3HABATEIbHYIO JESATEIIBHOCTD, ONPEEIss €€
LIEJIM ¥ 33]1a4M, KOHTPOJIUPOBATH U 110 MEPE HEOOXOJUMOCTH KOPPEKTHUPOBATH MIPEIIaraéMblii aiIrOPUTM
NEHCTBHI MTPH BHITIOJTHEHUH Y4E€OHBIX U HCCIEA0BATEIbCKUX 3314, BRIOUpaTh Hanbosee 3¢ eKTUBHBII
CIOCO0 MX PEHICHUS C YUYETOM MOTYYEHHUSI HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEaAKIUsIX;

OCYHICCTBIIATL CAMOKOHTPOJIb CBOEH JIEATEIILPHOCTH HAa OCHOBE caMOaHajn3a U CaMOOIICHKHU.

[IpenMeTHBIE pe3yNIbTaThl OCBOCHUS MPOTPAMMBI CPEHETO 001Iero 00pa3oBaHus 0 XUMHH Ha 6a30BOM
YPOBHE OpUEHTHPOBAHbI HAa  OO0ECIEYCHHUE TNPEUMYIIECTBEHHO  00IIe00pa3oBaTeIbHON U
OOMICKYIBTYpPHOW TOArOTOBKM oOOydaromuxcs. OHH BKIIOYAIOT CHENU(PUYESCKHE Ui y4eOHOro
npeamera "Xumusa" HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JICHCTBHIA 10 OCBOCHHIO, HHTEPIPETALIUU U
Hpeo6pa303aHI/Ho 3HaHHﬁ, BUJbBI ACATCIIBHOCTH I10 ITOJTYUCHHUIO HOBOI'O 3HAHHWA U TPUMCHCHUIO 3HAaHUHU
B Pa3IMYHBIX YUYCOHBIX U PEATIbHBIX KU3HCHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ XMMHUel. B mporpamme mo
XUMHHU IPEAMCTHBIC PE3YJIbTAThI ITPEACTABIICHEI I10 I'OJJaM U3YUCHUA.

Cc(OPMHPOBAHHOCTh MPEACTABICHUN O XMMHUYECKON COCTABISIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI
MHUpa, POJIM XUMHHM B TO3HAHUHU SBJICHUN MPUPOJIBI, B (DOPMUPOBAHMM MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAJIbHOW I'PaMOTHOCTH, HEOOXOIUMOW Ui pelIeHUsl MPaKTHUYECKUX 3a4ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpefe;

BJIaJICHUC CHCTEMOM XMMHUCCKUX 3HaHHi/JI, KOTOpas BKJIKOYACT:

OCHOBOIIOJIAraroINe NOHATHUS (XMMUYECKHH 3IEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aToOMa, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas CBSA3b, CTPYKTypHas ¢opmyina (pa3BepHyTas U
COKpallleHHast), MOJIb, MOJISIpHas Macca, MOJSIPHBIH 00beM, YIJIepOaHBIH cKeneT, (pyHKIMOHAIbHas
rpynna, paguKai, U30Mepusi, U30Mepbl, FOMOJIOTMYECKUHN psiJl, TOMOJIOTH, YII€BOJOPO/bI, KUCIOPO U
a30TCOAEPKAIINE COECOUHEHHS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEIMHEHUS);

TEOPUH M 3aKOHBI (TEOpUsI CTPOEHHUs opraHmueckux BemecTB A.M. BytiepoBa, 3aK0H COXpaHEHUS
MAacChI BEIIECTB);

3aKOHOMECPHOCTH, CUMBOJIHNYECKHUHN SI3BIK XHUMHH,

MHPOBO33pCHYCCKHUC 3HAHHA, JICXKAIIHUEC B OCHOBC IIOHUMAaHUA [MPUIUMHHOCTU WU CHUCTCMHOCTHU
XUMHUYCCKUX ﬂBHeHHﬁ, (baKTO.HOFI/I‘IeCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, MMOJTYUCHUU U Oe3omacHoM
HCITOJIb30BAHNM BAKHCHIITHX OpTraHUYC€CKUX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ JCATCIIBHOCTH YCIIOBCKA,

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAaPAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATL HUX
B3aMMOCBA3b, HCIIOJIB30BATH COOTBECTCTBYIOINHUE TIIOHATHUA IIpW OIIMCAHUHU COCTaBa, CTPOCHUA U



[IPEBPALLCHUI OPTaHUYECKUX COCIUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH UCITOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJISI COCTABIICHHS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEepHYTOH, COKpalleHHOH) (opMya OpraHMYECKUX BEIIECTB M YPaBHEHHIA
XUMHUYECKUX PEaKlUid, M3rOTaBIMBATh MOJIEIN MOJIEKYJI OPTaHMUYECKUX BEIIECTB /ISl MJUTFOCTPAIUN X
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHU YCTAHABIUBAThH MPUHAIC)KHOCTh U3YUCHHBIX OPraHUYECKHUX BEUIECTB TI0
UX COCTaBY M CTPOCHUIO K OIpPEIeICHHOMY KIIACCy/TpyINIe COeAMHEHUN (YIiIeBOJOPOIbI, KUCIOPO U
a30TCO/ICPXKAIINE COCIUHEHUS, BBICOKOMOJCKYJISIPHBIE COCAMHEHUS), JaBaTh MM Ha3BaHUs [0
cuctematuyeckoir HomeHkiarype (IUPAC), a Takke NIpUBOJUTH TPUBHAJIbHBIC HAa3BaHUS OTICIBHBIX
OpPraHMYECKUX BEHICCTB (ITUJICH, NPOMHMIICH, AaleTHJICH, JTWICHTJIMKOIb, TIUIEpUH, (EHOII,
dbopManbaeru, aueTanbAeruj, MypaBbHHAs KHUCJIOTA, YKCYCHAasi KHCIOTa, OJICMHOBAas KHCIIOTA,
CTeapHHOBAasl KHCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIUIHH);

C(OPMHPOBAHHOCTh YMEHHSI OINPEIENATh BHIBI XMUMHUYECKOH CBS3M B OPraHMYECKHX COCIUHCHHSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS MIPUMEHSTH TOJIOKEHUSI TCOPHH CTPOSHUSI OPTaHUYIeCKUX BemiecT A.M.
BbytnepoBa ans OObSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH
COXPAHEHUS MacChl BEUIECTB;

c(OPMHPOBAHHOCTh YMECHHI XapaKTEPH30BaTh COCTaB, CTPOCHUE, PU3NICCKHE M XUMUYECKHUE CBOMCTBA
TUNWYHBIX TPEACTABUTEICH pa3IUYHBIX KJIACCOB OPraHMYEeCKMX BEHICCTB (MeTaH, 3TaH, 3THJICH,
MPOMWIEH, aneTuieH, Oyraauen-1,3, mermiOyranuen-1,3, 6€H3051, METaHOJ, 3TaHOJ, STUIICHTIIUKOIb,
TIUIEepUH, (EHOJ, alleTaIbCTHI, MypaBbUHAS U YKCYCHasi KUCIIOTHI, TJIFOK03a, KpaxMall, [eJUTiJ03a,
AMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHUSMH
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIHHA C HCIIOJIB30BAaHHEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOUYHUKH YIJIEBOJOPOAHOIO ChIpbsl (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI MX TMEpepabOTKH U TMPAKTUYECKOE MPUMEHEHHE MPOIyKTOB
nepepadboTKu;

C(l)OpMI/IpOBaHHOCTB YMCHI/II\/’I MNPOBOAWUTDH BBIMUCIICHUA IO XUMHUYCCKUM YPABHCHUAM (MaCCLI, O6’beMa,
KOJIMYCCTBA UCXOJHOI'0 BCUICCTBA WJIM MMPOAYKTAa PEaKIUKU IO U3BECTHBIM MACCE, 061>eMy, KOJINYCCTBY
OOHOT'0 U3 UCXOAHBIX BCIICCTB UJIN MTPOAYKTOB peaKI_[I/II/I);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAaHUN 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS,
WCIIONB3YEMBIX B XUMHUU TPU U3YYCHHUH BEIIECTB M XMMHUUYECKHUX SBJICHUM (HaOIIOJeHUE, U3MEpPEHUE,
OKCIIEPUMEHT, MOJICIMPOBAHNE), HCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHWE 3HAHUS s TPUHATHUS
pELIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

chOpPMUPOBAHHOCTh yYMEHUW COONMIOJATh TpaBUia TOJIB30BAaHUS XHUMHUYECKOH TOCyAOH U
abopaTOpHBIM 00OPY/IOBAaHUEM, a TaKKe IMpaBuiia OOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUI SKCHEPUMEHT (TpeBpalleHus
OpPraHUYECKUX BEUIECTB IIPU HArPEBAaHUU, TIOJYUCHHUE DTUIICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbIE
peaKuuy OpraHMYecKrx BEIIEeCTB, JeHaTypalus OelKOB IMpU HarpEeBaHUH, [IBETHbIE PEaKUi OEIKOB) B
COOTBETCTBHUH C MPABUIIAMHU TEXHUKU OE30MIACHOCTH MPH OOPAIEHUH C BEIECTBAMU U JTaOOPaTOPHBIM
00opyoBaHUEM, MPECTABIATH PE3yIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B (hOopMe 3alKc ypaBHEHHH
COOTBETCTBYIOLINX pPeakUuil 1 (HOpMyIHPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0O MH(OPMAILNIO, MOTYy4aeMYIo
13 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBoi nHpopManuu, IHTepHET u qpyrux);
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c(hOpPMHUPOBAHHOCTh YMEHUN COOIIOATh MPABUIIA IKOJIOTUYECKH I[EIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JIEATEILHOCTH B LEJSIX COXPAHEHUSI CBOETO 3/I0POBbs U OKPYKAIOLIEH MPUPOIHON Cpebl,
OCO3HaBaTh OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MbI OINPEICIICHHBIX OPraHUYECKUX BELIECTB,
nonuMas cMmbici nokaszarens [1JIK (rmpeaenbHO AOMYCTUMON KOHIEHTpAIUH), MOSICHATh HAa IPUMEpPAx
CHOCOObI YMEHBIUICHHS U MTPEIOTBPALLIEHUS NX BPEIHOTO BO3CHCTBYS Ha OpraHU3M YeJIOBEKa;

JJIA 06yqa101unxc;1 C OI'paHUYCHHBIMU BO3MOXHOCTSAMHU 3O0POBBA: YMCHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHUA BCIICCTB U XUMHNYCCKUX HBHCHI/Iﬁ;

IUISL CIETIbIX U CIa0OBHIAMIMX OOYYArOIIMXCS: YMEHHE HMCIIONB30BaTh PElbe()HO TOUCUHYIO CHUCTEMY
o6o3nauenuii JI. bpaitnst st 3anvcu XxumMuaeckux Gopmyin

c(hOPMUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KApTUHBI
MHUpa, pOJIM XWMHUU B TIO3HAHUM SIBICHUH MPHPOIBI, B (OPMHUPOBAHUN MBINUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHATIHHOW T'PAMOTHOCTH, HEOOXOIUMOW Ui pelIeHUs MPaKTHUYECKUX 3a/Jady U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOM Cpe/Ie;

BJIaJICHHUE CUCTEMOM XMMHUYECKUX 3HaHHfI, KOTOpas BKJIFOYACT:

OCHOBOIIOJIATAIOIIUE MTOHATHS (XUMUUECKHIA JJIEMEHT, aTOM, U30TOIl, S-, P-, d- SEKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJICKYJIa, MOJIb, MOJIIPHBIA 00BEM, BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIIEHOCTh, CTCIICHb
OKHCJICHUSI, XHMMHYECKass CBs3b  (KOBQJICHTHAs, MOHHAsA, MeETaJUIMYecKasi, BOJOPOJIHAA),
KPHUCTAJUIMYECKAsl PELIEeTKa, TUIIBI XUMHWYECKUX PEaKLHM, PacTBOP, JIEKTPOJIMTHI, HEIIEKTPOJIMTHI,
AJIEKTPOJIMTUYECKAsT JUCCOLUAIINSI, OKUCIHUTENb, BOCCTAHOBHUTEb, CKOPOCTh XMMHYECKOW PEaKIIHH,
XUMHUYECKOE PABHOBECHE);

TEOPUM U 3aKOHBI (TEOpUs DSJIEKTPOJUMTUYECKOM auccouuanuu, mnepuoandeckuit 3axon J[.U.
MenpeneeBa, 3aKOH COXPaHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBpAIlECHUs dHEPIUU NpU
XUMHUYECKHUX PeaKIHsX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMUU, MUPOBO33pPEHUYECKHE 3HAHUS,
JIeKAaIMe B OCHOBE TOHUMaHUs IPUYUHHOCTH M CUCTEMHOCTH XMMUUYECKUX SIBJICHUH, (PaKTOJIOTHYECKUE
CBEIEHUSI O CBOMCTBax, COCTaBe, MOJIYYeHUH U O€30IaCHOM HCHOJIb30BAHUU BaXKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEJIOBEKA;

C(OPMHPOBAHHOCTh YMEHUM BBIABIATH XapaKTepHbIE NPU3HAKUA TOHATUH, YCTaHABIUBATh MX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS MIPU ONMUCAHUHM HEOPTraHUYECKHUX BEIIECTB U
UX MpeBpalleHHii;

c(OPMUPOBAHHOCTh YMEHUU HCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIMKY JUISl COCTaBJI€HMS (GopMyll
BEUIECTB M YpaBHEHUH XMMMUYECKHUX peakuui, cucremarnyeckyro HoMmeHknatypy (IUPAC) wu
TpPUBHAJIbHbBIC HA3BAHUSI OTAEIbHBIX HEOPraHWUYECKHUX BEIIECTB (yrapHbIi ra3, yrileKUCIbli ra3, aMMuax,
raiieHasi U3BeCThb, HeTalleHas U3BECTb, MUThEBAs COJIA, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENENSITh BAICHTHOCTh U CTENIEHb OKHCIECHUS XUMHUUECKHUX JIEMEHTOB
B COCIMHCHUAX Pa3JIMYHOI0 COCTaBa, BUJ XUMHUYECKON CBA3U (KOBaJ'IeHTHaH, MOHHas, MCTaJILTMYCCKasd,
BOJIOPO/AHAs) B COEIMHEHUSX, TUIl KPUCTAIUIMYECKON pEIIETKHM KOHKPETHOTO BELIECTBa (aTOMHasi,
MOJIEKYJISIpHasi, MOHHAs, MeTa/lIndyecKas), XapakTep cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
COCIMHEHMIA;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH TNPUHAMIEKHOCTh HEOPraHUYECKHUX BEUIECTB MO HX
COCTaBY K OIPEEIEHHOMY KJIACCY/TpyIIe COeAUHEHUN (IIPOCThIe BEIIECTBA - METAJLIBI U HEMETaJIIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(PpOTEpHbIE TUAPOKCUIBI, COJIH);

C(bOpMI/IpOBaHHOCTB YMCHHf/'I PACKpBIBATH CMBICIT MNEPUOAUYCCKOI0 3aKOHa I[I/I MeHaeneeBa u
ACMOHCTPHUPOBATH €ro CUCTEMATU3NPYIOIIYIO, 06’L$ICHI/ITCJ'IBHYIO " IPOTHOCTUYCCKYIO (byHKHHH;



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh JIIEKTPOHHOE CTPOSHUE ATOMOB XUMUYECKUX DJIEMEHTOB
1 - 4 nepuonos Ilepuonnueckoir cucrembl Xxumuueckux 3nemeHtoB J[.M. MenneneeBa, ucnonab3ys
moHsTus "s-, p-, d-snekrpoHHbie opouTanu”, "IHEpreTUuecKrue ypoBHHU", 0OBICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKHUX OJEMEHTOB M HMX COCIUHEHUNW MO MepuojaM U Trpynmnam
[Tepuoauueckoit cucrembl xumMuieckux saeMenToB .M. Menpeneesa;

cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBATH) OOMIME XHUMHUYECKHUE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHUE ICHETHYCCKON CBS3U
MEXJy HEOPraHWYeCKMMHU BEHIECTBAMU C TMOMOIIBIO YPAaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peaKkiuii;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(PUIMPOBATH XUMHUECKUE PEAKLIUU IO PA3TUYHBIM IPU3HAKAM
(uuciy M coCTaBy pearupyrolludxX BEIIeCTB, TEILIOBOMY 3(PQeKTy peakluu, U3MEHEHHIO CTereHen
OKHCJICHHS SJIEMEHTOB, 0OPaTUMOCTH PEAKILIUH, YUACTHIO KaTaan3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABJIATH YPAaBHEHMsI pPEaKUMi pa3IUYHbIX THUIIOB, IOJHBIE U
COKpAIlleHHbIE YPaBHEHHsI PEAKIMil HOHHOT'O OOMEHa, yYUThIBasl YCIOBUS, IIPH KOTOPBIX 3TH PEaKLUU

UIYT 0 KOHIIA;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ NpoBOANTL PCAKIHH, ITOATBCPIKAAOIINC KauyeCTBECHHBIM COCTaB
PA3JIMYHBIX HCOPraHMYCCKHUX BCIICCTB, PaClO3HABATH OIIBITHBIM IIYTEM HOHBI, IMPHUCYTCTBYIOIIHC B
BOJHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIIICCTB,

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
IIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLnil;

C(OPMHPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIIUH OT Pa3IHYHBIX
(hakTOpOB; XapaKTep CMEIIECHUSI XUMHUYIECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(npunnun Jle Ilarense);

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh XUMHUYECKHE TPOILIECCHI, JIeXKallhue B OCHOBE
MIPOMBIIIIJIEHHOTO TIOMyYEHUS CEPHOU KUCIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTH NMPEACTABICHUN
00 00IMMX HAYYHBIX MPUHIIUIAX U IKOJIOTHYECKUX MPOOJIeMax XUMUYECKOTO TTPOU3BOICTBA;

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ IMPOBOAWUTDL BBIYUCIICHUA C HUCIOJB30BAHHUCM IIOHATUS "MaccoBas H0JIA
BCIIICCTBA B paCTBope", 00BEMHBIX OTHOIICHUM Ta30B Ipru XUMHUYCCKUX PCAKIHAX, MACCHI BCUICCTBA
WM 00beMa Ta30B 110 HU3BCCTHOMY KOJMYCCTBY BCIICCTBA, MaCCC UIIN O6T)€My OOHOTO U3 YUYACTBYIOIIHX
B p€aKInu BCHICCTB, TCIIJIOBOT'O 3(1)(1)eKTa PCaKIIMn Ha OCHOBEC 3aKOHOB COXPAHCHUS MACChI BCIUICCTB,
MMpEeBpalICHUA 1 COXPAaHCHUA SHCPTHU,

chOpPMUPOBAHHOCTh yYMEHUW COOMIOJaTh TMpaBUiia TONB30BAaHUS XHUMHUYECKOHW TOCyAOH U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TaKKe IMpaBuiia OOpaIeHUsi ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJIHATh XUMHUYECKUH HKCHEPUMEHT (pa3iiokKeHHe
IIEPOKCUJA BOXOPOJA B IIPUCYTCTBUU KaTaau3aTropa, OIPEIEICHUE Cpelbl PacTBOPOB BEIIECTB C
MTOMOIUIbI0 YHHUBEPCAIBHOIO MHAWKATOPA, BIMSHHE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XWMHUYECKOU
peakIMy, peakiMy HOHHOTO OOMEeHa, KaueCTBEHHBIE PEaKlIMU Ha cynab(aT-, KapOOHAT- M XJIOPH]I-
AHUOHBI, HA KAaTHOH aMMOHUs, PEIIECHWE SKCIEPUMEHTAIbHBIX 3a1ad o TemaMm "'Metamnel" u
"Hemetannsl") B COOTBETCTBUM C MPAaBUIAMU TEXHUKH O€30MACHOCTU MPHU 0OpallleHHH C BEIIeCTBAMU
1 1a00paTOpHBIM 00OpYIOBaHUEM, MPEACTABIATh PE3YyIbTaThl XMMHUECKOTO 3KCIEpUMEHTa B (hopme
3allUCH YPAaBHEHUI COOTBETCTBYIONIMX pEaKUUWid U (OPMYIHPOBAaTh BBIBOABI Ha OCHOBE ATHX
pE3yIbTaTOB;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKU AHAJIU3UPOBATH XUMUYCCKYIO I/IH(I)OpMaL[I/IIO, MoJIy4acMyro
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13 Pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOW KOMMYHHUKaIMK, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOATh MPABHJIIA YKOJIOTUYECKH IEIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOU JESITEIHHOCTH B IENIIX COXPAHEHHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH MPUPOIHON CPEIIbI,
OCO3HaBaTh OIIACHOCTb BO3IIGI>1CTBH$I Ha KUBBIC OPraHU3MbI OIMPCACIICHHBIX BCIICCTB, IIOHUMAsA CMBICII
nokazarens [1IK, nmoscHsATh Ha mpuMepax crnocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPETHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JJIA 06yqa101u14xc;{ C OI'paHUYCHHBIMH BO3MOXXHOCTAMU 3O0POBBA: YMECHUC IIPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMMO3HAHUSA BCUICCTB U XUMHUYCCKUX SIBHCHI/Ifl;

JUIS CIITIBIX U CIIA0OBHUIALINX OOYYAIOMIMXCS: YMEHHUE HCIOJIb30BaTh PENbe(HO TOUCUHYIO CHUCTEMY
o6o3nauenuii JI. bpaitnst nis 3anucu XumMudeckux (Gpopmyi.

CopepkaHue obyueHusa B 10 Knacce.
1. OpraHuyeckasa xumus.
2.TeopeTuyeckue 0CHOBbl OPraHMYeCKON XMMUM.

MpegMeT OpraHMYECKON XMMWWU: ee BO3HMKHOBEHME, Pa3BMTME W 3HAYEHWE B MNOJIYYEHUU HOBBIX BELLECTB W
mMmaTepuanos. Teopua CTPOEHMNA OpraHUYecKnX coeanHeHnin A.M. ByTnepoBa, ee OCHOBHble NON0XKeHUA. CTPYKTypHble
bopmynbl OpraHMYeckux BelecTB. fomonorus, nsomepua. XMMUYECKas CBA3b B OPraHWYECKUX COeAUHEHMUAX -
OAMHapPHbIE U KPaTHble CBA3M.

MpeactaBneHne o KnaccuduKauum OpraHUMYEcKMx BewecTB. HOMEHK/IATypa OpraHuMYeckux CoeauHeHui
(cucTemaTtmyeckan) v TpMBMANbHbIE HA3BaHWUA BaXKHENLLMX NPeaCcTaBUTENEN KNAaCcCOB OPraHNYECKUX BELLECTB.

JKCNepuUMeHTasIbHble METOAbl WM3Y4YeHUs BeWEecTB W WX MpeBpalleHuii: O03HaKoMJeHMe ¢ obpasuamu
OpraHNYecKMx BELWECTB U MaTepuasaMm Ha UX OCHOBE, MOZEIMPOBaHME MOIEKY1 OPraHUYECKUX BELWLECTB, HabaogeHne
N ONUCaHWE AEeMOHCTPALMOHHbIX OMbITOB MO MPEeBpPaLLEHNIO OPraHUYECKMX BELLecTB MpU HarpeBaHMM (NaaBieHue,
obyrnnBaHue 1 ropeHue).

Yrnesoaopoabl.

ANKaHbl: COCTaB U CTpoeHue, rOMONOrMYECcKMM pAag. MeTaH U aTaH - I'IpOCTGVILLIMG npeacrtaBuTesIn alkaHOB:
(bl/l3VI‘-IECKVIe M XMMWYECKMEe CBOMCTBA (peaKLI,VII/I 3ameleHna un I'OpeHI/IFI), HaxoxgeHne B npupoae, noayyvyeHue u
nNpUMeHEHUeE.

ANKeHbl: coCTas 1 CTpoeHue, rOMOJIOrMYECKUi pAag. STnneH n nponuneH - ﬂpOCTEﬁLIJVIe npeacraBuTeI aIKEHOB!
d)I/I3VI‘-IECKVIe N XMMUYECKMe CBOWMCTBA (peaKLI,VIVI rMmapupoBaHnA, ranoreHnposaHuna, rungpartaudumn, OKUCNEHUNA U
I'IOI'II/IMepI/IBBLI,I/IVI), nonyyeHme n npuMmeHeHue.

AnkagueHbl: 6ytagmeH-1,3 u meTmnbytagmeH-1,3: CTpoeHWe, BaKHeWWMEe XMMUYECKMe CBOMCTBA (peaKkuums
nonmmepusaumm). NonyyeHne CUHTETUUECKOTO KaydyKa U pe3uHbl.



ANIKMHbI: COCTaB M OCOBEHHOCTU CTPOEHMA, FTOMOJIOTMYECKMIA pAaa. AueTuneH - NpocTerwuii npeactaBuTenb
a/IKMHOB: COCTaB, CTpoeHMe, PU3MYECKME M XMMUYECKMe CBOMCTBA (peakumu rmapuvpoBaHWsA, rasoreHUpoBaHuS,
rmapartaumm, ropeHus), NoayyeHne u NpUmeHeHue.

ADEHbI. beH3on: cocTas, CTpoeHue, C])M3M‘-IeCKME N XMMMUYECKME CBOICTBA (peaKLI,MVI raioreHnpoBaHna wu
HMTpOBaHVIFl), nonyyeHne ”m npumeHeHue. TOKCMYHOCTb dpPeHOoB. FeHeTMYyecKaa cBA3b mexay yrnesogopoaamwm,
NpUHagneXxammm K pas/iMtdiHbiM K1aCCaM.

MpupoaHbIe WUCTOYHUKM YyrneBoaoponoB. [puMpoAHbIM a3 M nonyTHble HedTAHble ra3bl. HedpTb mn ee
npoucxoxaeHune. Cnocobbl nepepaboTkM HedTU: NEepPeroHKa, KPEeKUHr (TepMMUYECKUI, KaTaZUTUYeCcKuit), nnponums.
MpoayKTbl nepepaboTkM HedTU, UX NPUMEHEHME B MPOMbBIWNEHHOCTM U B BbiTy. KaMeHHbIN yrofb U NPOAYKTbl ero
nepepadboTKu.

JKcnepmMmeHTaibHble MEeTOAbl U3YYEHUA BELLLECTB U UX NPEeBpaLLLEHMI: 03HAKOMIeHMe ¢ 0b6pa3uammu naacTmacc,
KayyykoB UM  pe3uHbl, Koanekumum "Hedtb" wu  "Yronb", MmogennpoBaHMe MOSEKYN  YrneBoAopoAoB U
rasoreHonpPomn3BoOAHbIX, NPOBeAeHME NPAKTUYECKOW PaboTbl: MOyYeHME STUIEHA U U3yYeHMe ero CBOWCTB.

PacueTHble 3agaun.

BblUMCNEHUA MO YPaBHEHUIO XMMMYECKOW peakuuu (Maccbl, obbema, Ko/M4ecTsa MCXOAHOro BellecTBa WM
NPOAYKTa peakLmm No N3BeCTHbIM macce, 06bemy, KOIMYECTBY OAHOO U3 UCXOAHbIX BELLECTB U MPOAYKTOB peakumun).

Kucnopopcopepialme opraHMuyeckue coeauHeHus.

MpeaenbHble 0A4HOATOMHbIE CNMPTbl. MeTaHOA M 3TaHOA: CTpoeHue, GU3MYECKME U XMMMUYECKME CBOWCTBA
(peakumn c aKTMBHbIMM MeTanfamu, raaoreHoBoAOPOAaMU, ropeHue), nNpumeHeHune. BoaopodHblie CBA3U mexKay
Mo/ieKynamu cnmpTos. [leiicTBne meTaHo1a M 3TaHO1a Ha OpraHM3m YyenoBeKa.

MHOroaToMHble CNUPTbl. 3TUAEHIAIMKOAL W TFNULEPUH: CTPOoeHMe, OU3MYECKME W XMMWYECKMe CBOMCTBA
(B3aMmopelicTBue CO WENOYHBIMM METaNlAaMM, KaueCTBEHHAsA pPeakuMa Ha MHOroaTomMHble cnupTbl). [eicTBue Ha
OpraHu3sm Yyesnoseka. lNpumeHeHWe rnLepuHa U sSTUAEHIIMKOAA.

PeHon: cTpoeHMe MOoNEeKYbl, PU3NYECKME U XMMUYECKME CBOICTBA. TOKCUYHOCTbL peHona. MpumeHeHne peHona.

Anbgernabl. Popmanbgerva, auetanbaerna: CTpoeHue, GU3MYECKME M XMMMYEcKUe CBOWCTBa (peakuuu
OKUCNEHUA U BOCCTAHOB/IEHUSA, KAUeCTBEHHbIe peakuuu), noaydeHme U npuMeHeHue.

OAHOOCHOBHbIE npegenbHble Kap60HOBbIe KUcnoTbl. MypaBbMHaa M YKCYCHaA KUC/OTbl: CTPOEHMeE, ¢M3qucr<me
M XMMMUYECKME CBOMCTBA (CBOVICTBa, O6LLI,VIe AnAa Knacca KNCNoT, peakuma 3TepM¢MKaL],MM), nony4yeHune n npnmeHeHue.
CTeapMHOBaH N O0N1enMHOBaA KUCAOTbl KaK NpeacraBuUTeNN BbICLWLUUX Kap6OHOBbIX KUCNOT. Mblna Kak COMM BbICLIMX
Kap6OHOBbIX KMUCNOT, UX motkoulee AEVICTBMG.

CnoxHble apupbl Kak NPON3BOAHbIE KAPOOHOBBIX KUCAOT. [MAPOAN3 CAOKHbIX 3¢UPOB. Hupbl. TMAPOANS KMPOB.
MpumeHeHMe XMpoBs. buonornyeckana ponb XMpPoB..

Yrnesoabl: cOCTaB, KnaccuduKaums yrnesodoB (MOHO-, AM- U Monucaxapuabl). [OKo3a - npocTeirwunii
MOHOCaxapua: 0COBeHHOCTM CTPOEHUA MOJEKy/bl, GU3MYECKME M XUMMWUYECKMe CBOMCTBa (B3ammopaeincrTeme c
rugpokcmuaom megu(ll), okucneHme ammmadHbIM PacTBOPOM OKcuaa cepebpa(l), BoccTaHoBNAEHUE, BPOXKEHME THOKO3bI),
HaxoXAeHue B Npupoae, npumeHeHue, buonornyeckas posb. PoTocnHTes. OPyKTo3a Kak M30Mep rHOKO3bl.

Kpaxman v uennwonosa Kak npupogHble MNoanMmepsl. CTpOGHMG Kpaxmana M UeNnno3bl. dusmyeckne u
XMMUYECKNE CBOMCTBA Kpaxmasna (FVI,EI,pOﬂl/B, KayeCTBeHHaA peakuma c VIOLI,OM).

JKCNepUMEHTa/IbHble METObl M3Y4eHMA BELLECTB M UX NPEBPALLEHNI: NpoBeaeHue, HabalaeHne U onucaHne
[EMOHCTPALLMOHHbIX OMbITOB: rOPEHNE CNNPTOB, KaYeCTBEHHbIE PeaKLUMM OAHOAaTOMHbIX CMMPTOB (OKMCAEHMe 3TaHoNa
okeugom meau(ll)), mHOroaTomMHbIX CMMPTOB (B3aMmoAelncTBue rauuepuHa ¢ rmapokecuaom meawn(ll)), anbgernpos
(oKkMcneHne ammmavHbIM pacTBopom okcuaa cepebpa(l) u rmgpokcnaom meam(ll), B3anmoaencTemne Kpaxmana c
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MOZIOM), NPOBEEHNE NPAKTUYECKOM paboTbl: CBOMCTBA PacTBOPaA YKCYCHOM KMCAOTbI.
PacueTtHble 3agaumn.

BbluMCNEHUA MO YPaBHEHUIO XMMMYECKOW peakuuu (Maccbl, o6bema, Ko/M4ecTsa MCXOAHOro BellecTBa WM
NpoAyKTa peakLumm No n3BecTHbIM Macce, 06bemy, KOIMYECTBY OAHOTO U3 UCXOAHbIX BELLECTB UAN NMPOAYKTOB peaKkuum).

A30TCcoAeprKaLyme opraHMyeckue cCoeauHeHus.

AMWHOKUCAOTblI Kak am¢oTepHble OpraHu4Yyeckme coeguHeHuAa. Pusnyeckme M XMMUYECKME CBOMCTBA
aMMHOKMCAOT (Ha Npumepe rnunHa). buonornyeckoe 3HaueHne aMMHOKUCAOT. MNenTnapl.

benku Kak npupoaHblie BbICOKOMONIEKYNAPHbLIE COEAUHEHUA. nepBMLiHaﬂ, BTOPUYHAA U TPETUYHAA CTPYKTypa
6enkoB. XMmuyeckune csocTea 6e1KoB: rMmaponns, geHatypauna, Ka4eCtBeHHble peakuynn Ha 6enku.

JKCnepuMeHTaNbHble  MEeToAbl W3Y4YeHMA BeLWecTB W WX MpeBpaleHuin: HabaogeHWe U onucaHue
[EeMOHCTPALMOHHbBIX ONbITOB: AeHaTypauna 6eN1KoB Npu HarpeBaHum, LBETHbIE peaKunmn 6enKos.

BbICOKOMOIEKYNAPHbIE COeAUHEHMUS.

OCHOBHblE MOHATUA XMMWUN BbICOKOMOJIEKY/IAPHbLIX COEAUHEHWUI: MOHOMEpP, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CcTeneHb NOAUMEPU3ALMU, CPEeaHAA MOJeKynApHaa macca. OCHOBHble MeTOoAbl CUHTE3a BbICOKOMOJIEKYIAPHbIX
coeaMHEHUN - MOIMMEPU3ALNA U NONIMKOHAEHCAUMS.

3KCI'IEpMM€HTaI'IbeIe mMeToabl U3y4yeHunA BELWECTB U UX ﬂpEBan.LEHMVI: O3HaKomneHune C 06pa3u,aN\M NnpPUpPoOAHbIX
N UCKYCCTBEHHbIX BOJIOKOH, MNJ1aCTMAcCC, Kay4yKoOB.

MexnpeameTHble CBA3N.

Peanusauma mesknpegmeTHbIX CBA3EN Npu n3yyeHun opraHuyeckon xmmumn B 10 Knacce ocywecTsaseTca yepes
MCMOJIb30BaHWE Kak 0b6LMX ecTeCTBEHHO-HAYUYHbIX MOHATUN, TaK U MOHATUIN, ABAAIOLLMUXCA CUCTEMHbIMM A8 OTAE/bHbIX
npeaMeToB ecTecTBEHHO-Hay4YHOro LMKAa.

O6lMe ecTecTBEHHO-HayyHble MOHATUA: ABJIEHME, Hay4HbIA GaKT, rMnoTesa, 3aKOH, TEOPWUSA, aHa/N3, CUHTES,
KnaccupuKauma, nepnoanyHocTb, HabaoaeHNe, N3MepeHme, IKCNePUMEHT, MoAeUPOBaHMe.

dusuka: MaTepuAa, 3HeEpPrnAa, macca, atom, 3/1EKTPOH, MOJIEKYNaQ, 3HepFeTM‘-IeCKVIl7I YpoOBEHb, BELWLECTBO, TENO,
O6'bEM, arperatHoe cCoctoAaHuMe BeLWeCTBa, ¢M3MHECKME Be€/IMYNHbI U eANHULbI UX USMEPEHNA.

Buonorua: kKnetka, opraHnsm, buocdepa, obmeH BewecTs B opraHname, GoToCcMHTES, BMONOrMYECKM aKTUBHbIE
BellecTBa (6enku, yrnesoabl, Xupbl, pepMeHTbI).

leorpadua: MMHepasibl, FOPHble MOPOAbl, NOE3HbIE MCKOMaeMble, TOMNNBO, PECYpChb.

TexHonoruA: nuuesble NPOAYKTbl, OCHOBbl PALMOHANBLHOINO MUTAHWUA, MOIOLLME CPeacTBa, NEKAPCTBEHHble U
KOCMETUYEeCKME npenapatbl, MaTepunasibl U3 UCKYCCTBEHHbIX U CUHTETUYECKUNX BOJTOKOH.

CopeprkaHue o6yueHus B 11 Knacce.
06wWwan n HeopraHMYecKaa XMmus.
TeopeTuyeckme 0CHOBbI XUMUMN.

XMMUYECKMIN 3n1emeHT. AToM. fAApo aTtoma, M30TOMbl. D/EKTPOHHas 060/104Ka. DHepreTMYecKkue YPOBHM,
noAypoBHWU. ATOMHble opbuTtanu, s-, p-, d- anemeHTbl. OCOBEeHHOCTM pacnpesefieHnn 31eKTPOHOB No opbutanam B
aToOMax 3/1€MeHTOB NePBbIX YeTbIpex NepuoaoB. DNEeKTPOHHAA KOHOUrypaLmsa aToOMOB.

I'Iepmop,mquKm‘/'l 3aKOH U [lepmnoguyeckaa cuctema xmmumyeckmx snemeHtoB [.U. MeHpgeneesa. Csasb
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nepnoany4eckoro 3akoHa u“ I'Iepmop,mqecr(oiz’l cucTeMbl XMmun4yecknx anemeHtos .. MeHgeneesa ¢ cospemeHHoM
TeOpMeVI CTPOEHNA aTOMOB. 3aKOHOMepHOCTM N3MEHEHMA CBOMCTB XMMMUYECKNX SN1EMEHTOB U O6pa3y6MbIX MU NPOCTbIX
M CNNIOXKHbIX BEWECTB MO rpynnam v nepmnoaam. 3HayeHune nepnoanyeckoro 3akoHa B pa3BUTUN HayKw.

CTpoeHue BellecTBa. XMMMUYECKan CBA3b. Buabl XMMMUYECKON cBsi3M (KOBasieHTHas HenosfsapHasa WM NonsipHas,
WOHHas, MeTajn4yeckas). MexaHM3mbl 06pa3soBaHWS KOBANEHTHOM XMMMYECKOW CBA3M (0BMEHHbIN M AOHOPHO-
aKLUenTopHbIi). BoagopoaHas cBA3b. BafeHTHOCTb. INeKTpooTpuLaTenbHOCTb. CTeneHb oKUcAeHUs. MOHbI: KaTUOHbI U
AHWUOHBbI.

BelllectBa MONEKYNAPHOIO M HEMONEKYASPHOTO CTPOeHMA. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Tumbl
KPUCTaNIMYECKUX peLLeTOK. 3aBUCMMOCTb CBOMCTBA BELLECTB OT TUMNa KPUCTaNINYECKOM peLleTKu.

MoHATMe O gMcnepcHbIX cuctemax. MICTUHHbIE 1 KonaonaHble pacTeopbl. Maccosaa A0nA BelLecTBa B pacTBope.

Knaccmd)mau,mn HeopraHn4yecKkunx COEAMHEHMVI. HOMeHK}'IaTypa HEOpPraHM4YeCKnx BeLLECTB. FeHeTWyecKana cBA3b
HeopraHM4YeCKnx sewecTs, NpuHagnexXawmnx K pas3/siMyHbiM KnacCcam.

Xummnyeckas peakuma. KnaccudumKkauma XMMUYECKMX peaKkLMii B HEOPraHMYeCcKol M OpraHUYecko XuMmnn. 3aKoH
COXPaHEeHMNA MacCbl BELLECTB, 3aKOH COXPaHEHWA U NPeBPaLLLEHUA SHEPTUM MPU XUMUYECKUX peaKLmaX.

CKopoCTb peakumm, ee 3aBUCMMOCTb OT pa3nunyHbix ¢akTopos. ObpaTuMble peakunmn. XMMUYECKoe paBHOBECHKE.
daKTOopbI, BAMAIOLWME HA COCTOAHNE XMMMYECKOTo paBHoBecua. MpuHuun fle LWaTenbe.

dneKkTpoanTMyeckana amuccoumaumn. CuabHble M cnabble 31eKTpoanTbl. Cpeda BOAHbLIX PAcTBOPOB BELLECTB:
KMCnas, HelTpanbHas, WWenodyHan. Peakumm MoHHoro obmeHa.

OKMCANTENbHO-BOCCTAHOBUTENbHbIE peaxkunn.

JKcnepumeHTabHble MEeTO/bl U3yYeHUs BELLECTB M UX NpeBpaLleHuit: AemoHcTpauma Tabauy, "Meproanyeckan
cucTeMa Xmmuyeckux anemeHTos .M. MeHaeneesa", nsyyeHne moaenei KPpUCTaI/IMYECKUX PELLETOK, HabaoaeHne U
OonucaHve [OEeMOHCTPALMOHHbLIX U NabopaTopHbIX OMbITOB (pa3/io)KeHWe nepokcMaa BOAOPOLAa B MPUCYTCTBUM
KaTa/nsaTopa, onpeaeneHne cpeabl pacTBOPOB BELLECTB C MOMOLLbIO YHMBEPCAbHOTO MHANKATOPA, PeakUMmn MOHHOIo
obmeHa), npoBeaeHne NpakTUYeckon paboTsl "BansHME pasiMyHbIX GaKTOPOB Ha CKOPOCTb XMMMUYECKOMN peakumnn”.

PacueTHble 3agaun.

PacueTbl NO ypaBHEHUAM XMMUUYECKMX peakuuii, B TOM 4YMC/e TepMOXMMUYECKME pacyeTbl, pacyeTbl C
MCNo/ib30BaHMEM NOHATUA "MaccoBas 401 BewecTsa".

Paspen 2. HeopraHnyeckasa xumwms.

HemeTannbl. MonoxKeHne HemeTanoB B Nepnoamnyeckon cucteme Xmummuyeckmx anementos .. MeHgeneesa u
0CODEHHOCTM CcTpoeHusa atomoB. dusmyeckMe CBOMCTBA HEMETaNNOB. ANNOTPONMA HemeTa/sioB (Ha npumepe
Kucnopoga, cepsbl, dochopa v yrnepoaa).

XMMmyecKkne CBOMCTBA BaXKHEMLINX HEMETA/IOB (raoreHoB, cepsbl, a3oTa, pochopa, yrneposa U KpemMHus) n nx
coeaMHeHU (OKCUAO0B, KUCIOPOACOAEPMKALUMX KUCAOT, BOAOPOLAHbIX COeANHEHWN).

MpumeHeHne BaXKHENLIMX HEMETANNIOB U UX COG,CI,VIHeHVIﬁ.

MeTannbl. MonoxeHne meTannos B [lepuogmyeckon cucteme XMMUYeCKux snemeHToB [A.U. MeHpeneesa.
OcobeHHOCTM CTPOEHMA INEKTPOHHbIX 060/104eK aTOMOB MeTannoB. Obwue drsmyeckne ceoincTea metannos. Cnaasbl
METAN/IOB. DNIEKTPOXUMUYECKUI PAL HANPAKEHNN MEeTa0B.

XMMUYECKMEe CBOMCTBA BaXKHEWMLIMX METANNoB (HATPW, Kanuit, KanbUW, MarHUii, antoMUHUIA, LUUHK, XPOM,
Keneso, Mefib) U UX COeANHEHUN.



O6wme cnocobbl NoNyYeHNn meTannos. [puMeHeHne MeTanios B BbITy U TEXHUKE.

3KCI'IEpMM€HTaJ'IbeIe MeToadbl M3yvyeHuMA BewectB U UX I'IPEBpaLLI,EHMVIZ n3ydyeHme Konnekuunm "Metannbl u
CI'IIlaBbI", 06pa3LI,OB HEMETANNO0B, pelleHNne aKCNeEPUMEHTAIbHbIX 3a4au, Ha6ﬂl0,£I,EHMe nonncaHne geMOHCTPALLMOHHbIX
n ﬂ860paT0prIX onbIiTOB (B3aMMOAeD’1CTBMe rmagpokcnga aitoMmHMUA C paCcTtBopamm KUCIOT U u.Lenoqeﬁ, Ka4eCTBEHHbIE
peakynn Ha KaTUOHbI MeTaﬂﬂOB).

PacueTHble 3agaun.

PacueTbl macchl BelecTBa Uam o6bema rasoB No M3BECTHOMY KOJ/IMYECTBY BellecTsa, macce Uan o6bemy oaHoro
13 YyYaCTBYIOLIMX B PeaKLMK BELLLECTB, pacyeTbl Macchl (06bema, KoIMYecTBa BeLecTsa) NPoAYyKTOB peaKkLumm, ecin o4HOo
13 BELLLECTB MMEET NPUMECH.

Xumua u }kunsHb. MexknpeameTtHble CBA3N.

Ponb xumnn B obecneyeHnn 3K0!'IOI'M‘-I€CKOﬁ, 3HepI'ETMLIECKOI\;I n FIMLLI,eBOﬁ 6630I'IaCHOCTVI, Pa3BuUTUN meanunHbI.
NoHATME O Hay4YHbIX MeTOAaX MO3HAHMA BeLW,eCcTB U XMMNUYECKMX peaKu,Mﬁ.

MpeactaBieHns 06 06LWMX HayUYHbIX MPUHLMNAX MPOMbILLIEHHOTO MOJIYYEHUSA BaXKHEMLINX BELLECTB.

YenoBek B MMpe BeLECTB WM MaTepuanoB: BaKHEWlUMe CTPOUTE/IbHble MaTepuainbl, KOHCTPYKLMOHHbIE
mMaTepuanbl, KpPacku, CTEKNO, KepamMuKa, maTepuanbl O1A 3SNEKTPOHWKWU, HaHOMaTepuainbl, OpraHuyeckue u
MWHepanbHble yaobpeHus.

Xnmma n 340poOBbe YeNOBEKA: NpPaBnia UCNOJSIb30BAaHUA NEKAPCTBEHHbBIX MPENapaToB, npasuia 6e3onacHoro
MCNOJZ1Ib30BaHUA NpenapaToB 6bITOBOM XMMUK B I'IOBCELI,HeBHOﬁ KU3HW.

Peanusauma meKnpeameTHbIX CBA3eM Npu M3ydyeHUM o06Len W HeopraHuyeckon xumuum B 11 Knacce
OCYLLECTBAAETCA Yepe3 UCMO/b30BaHNE KaK OBLMX eCTeCTBEHHO-HayYHbIX MOHATMIA, TaK WU MNOHATMI, ABAAIOLMXCA
CUCTEMHbBIMM A4/1A OTAE/bHbIX NPeAMETOB eCTeCTBEHHO-HaYYHOro LMKAa.

Obuwue ecTecTBEHHO-Hay4dHble MOHATUA: HayyHbld aKT, ruMnoTesa, 3aKOH, TEOpPUs, aHa/u3, CUHTE3,
KnaccuduKauma, nepnoanyHocTb, HabaogeHne, sSKCNePUMEHT, MOAENNPOBAHNE, USMEPEHUE, ABNEHUE.

®dusnKa: martepua, SHEpPrus, macca, aTOM, 3/IEKTPOH, MPOTOH, HEWTPOH, WOH, M30TOM, PaAMOaKTUBHOCTD,
MO/IeKyNa, 3HepreTUYecKMin ypoBeHb, BeELLEeCTBO, Teno, obbem, arperaTtHoe COCTOsHME BellecTBa, ¢u3nYeckune
BE/INUYUHbBI M e ANHULLbI UX U3MEPEHUSA, CKOPOCTb.

brnonoruna: KneTka, opraHM3m, sKOCUCTema, 6V|oc¢epa, MaKpoO- U MUKPO3/1eMEHTbI, BUTAMWUHDbI, obmeH BelecTs B
opraHnsme.

leorpadua: MMHepasbl, FOPHble MOPOAbI, NOIE3HbIE MCKOMaeMble, TOMNNBO, PECYpChb.

TexHoNnorna: XMMmmyeckKaa MNPOMbILLIEHHOCTD, MeTannyprna, npousBoACTBO CTPOUTENIbHbLIX MaTepwuanos,
Ce/IbCKOX03ANCTBEHHOE nponssoAacTeBo, nuueBaa MNPOMbIWIEHHOCTD, d)apmau,eBTquCKaﬂ NPOMBbILLUNEHHOCTb,
npon3BoACTBO KOCMETUYECKMX NpPenapatoB, MNpom3BoACTBO KOHCTPYKUMOHHbLIX MaTeEpPUanoB, 3SN1EKTPOHHaA
NPOMbIWNEHHOCTb, HAHOTEXHO/IOTUN.



5. TEMATHUYECKOE INTAHUPOBAHMUE

[Ipu peanmzanuu conepxaHus 00IE00pa30BaTENbHON Y4eOHON TUCHMIUIMHBI «XUMHS» B Mperenax
ocoeruss OIIOII CIIO na 6a3e OCHOBHOro oOIIero 0Opa3oBaHHS IOJYYEHHEM CpPEIHEro OOIIero

obpazoBanus ([IIICC3) makcumanbHas ydeOHass Harpy3ka 00yJarOIUXCsl COCTaBIISICT:

- 0 OYHOM opme 00yueHus — 72 4acoB, U3 HUX O0s3aTeIbHas ayJUTOpHAs Harpys3Ka

o0yyJaromuxcs, BKI0Yas MpakTHYecKue 3ausaTus, — 36 yaca, [I[pomexyrounas arrecranus- 4.

- 1o 3a04HOH (popme 0OyueHuss — 36 yacoB, U3 HUX 00s3aTeIbHAs AyIUTOPHAS HArPy3Ka
00y4aroImuxcs, BKIOYas MPAKTHYSCKHE 3aHsATHA, — 6 YaCOB, BHEayJMTOpHAash cCaMOCTOsTelbHas pabora

cTynieHToB — 30 yacos.

o4Has ¢opma o0ydeHnst

Bup yyeOHo# padoThI O0bem
4yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) -

Oobs13aTesibHAs Ay IMTOPHAS YueOHasi Harpy3ka (Bcero) B ToM 72

yucie:

JIEKIHH -

NMPAKTHYECKHE 3aHATHUS 36

CamocTosiTeIbHasi padoTa ody4yaroirerocs (Bcero) 32(18+14)

KoncyabTauus -

IIpome:xkyTouHasi atrectanusi B gopme a/3a4dera 4

®opma 00ydyeHHs - 3a04HAs

Bup yyeOHo# padoThI O0bem
4yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 72

Oo0s13aTeIbHAA ayAUTOPHAA Y4eOHAs HATPY3Ka (BCero) B TOM 4

yucie:

TeopeTu4ecKoe odyueHue -

NMPaKTH4YeCKUEe 3aHATHSA 4

CamocTrosiTesibHasi paboTa o0y4daronierocsi (Bcero) 64

Kouncyabrauus -

IIpome:xxyTouHas arrecTauus B popme n/3adera 4




HaumeHoBaHue Konunuecrso dopmbl u
Neo pa3penos U tem yacos 3;-|e|(-|-po|.||-|b|e meTtoabl
n/n nporpammbl Mpakr. (Camocto pecypcbl KOHTpONA U
Nlekun pabor | A OoueHKa
a bl TenbHasn pesynbrata
paﬁo-ra OGV‘IEHMH
Paspen 1. TeopeTuyeckue 0CHOBbI
OpraHMYecKou XMmumn
KoHTpOAbHbIE
Mpeamet https://profspo.ru/ca BOMpPOCHI
opraHMyecKom - 1 4 t alog/books/fpu- TecTMpoBaHu
XUMUMN. books e
Teopus KOHTponbHaA
1. CTpOeHwuA pabota
1 OpraHNYecKnx
. Pedepat
COeaNHEHNN
A. M.
bytneposa
1 4
WToro no pasgeny -
Pasgen 2. Yrnesogopopabl
KoHTpOAbHbIE
https://profspo.ru/ca BOMPOCHI
MpenensHole - 1 4 t alog/books/fpu- TecTposaHu
yrnesogopoapl — books o
2. a/IKaHbI
1 KoHTponbHaA
paboTa
Pedepat
KOHTpOAbHblE
https://profspo.ru/cat BOMpPOCHI
2. | HenpepenbHble - 1 4 | alog/books/fpu- books | Tecruposatme
2 yrn1esomopoasbl:
KoHTponbHaA
aJIKeHbI,
aNKAMEHbI, paboTa Pedepat
aNIKNHBI
KOHTpOAbHblE
. BOMPOCHI
ApomaTiiecku 1 https://profspo.ru/cat
2. o alog/books/fpu- books | KOHTpo/bHaA
3 pabota Pedepar
yrnesogopoapl - 4
KOHTpOAbHble
n BOMPOCHI
PrpoARble https://profspo.ru/cat P
2. MICTORRNKN alog/books/fpu- books KoHTponbHan
4 |YTNeBoLopoAaos U unx paboTa Pedepat
nepepaboTka - 1 6
UTtoro no pasgeny 6 26



https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books

Pasgen 3. Kucnopopacogep:xawue
OpraHuyeckue coeauHeHusn

KoHTpO/bHbIE

https://profspo.ru/ca BOMNPOCHI
CnupTbl. PeHon - 4 t alog/books/fpu- TecTupoBaHu
books e
3.
1 KoHTponbHaA
paboTa
Pedepat
30

MToro no pasgeny -



https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books

6.1. TemaTu4eckuii nJjiaH ydeOHOW TUCHUNITHHBI
OYHOE otaeaenne

Buabl yuyeoHoii

padoThl, BKJIKOYAS
CaMOCTOSITEIbHYI0
padoTy CTYJA€HTOB U

TPYA0E€MKOCTH (B
yacax)

DopMbI TEK.

Ne KOHTPOJISA
Pa3nesibl ¥ TeMbl JHCHMIIIMHBI
n/n ycnes.(no
Heoenam cem.)
Pazoen 1. Oprannyeckasi XumMus
1 2 4 VCTHBIN ompoc
Tema 1.1 OcHOBHBIE TIOHATHS ITuceMenHas padoTa
OPraHuYecKoM XMMHHU U TeOpHus IIpoBepka
CTPOEHHUSI OPTAHHYECKHX COeMHEHHI. T1abOPaTOPHBIX
1.Ilpenmet opranndeckoi xumun. Teopust pabor.
CTPOECHMS OPraHUYECKUX COEINHEHUN
A.M. bytneposa.
M3omepus 1 U30MeEpBI.
Kraccugukanus opraHu4ecKux BEUIECTB.
['omomnoru u romosorust. Hauana
Homenkarypel IUPAC. Kinaccudukarust
peakuil B OpraHM4ecKoi XuMUn
Tema 1.2 YriieBogopoabl 1 UX IPUPOAHbIE
HCTOYHHMKH. Iposepka
1. AnKanbt 6 8 71a60paTOPHBIX
2.JIMEHBI U KaydyKH. pabor.

3. IlpupoaHbIC ICTOYHUKH YTIEBOAOPOIOB.




Tema 1.3 Kucsiopoaocoaep:kamme

YcTHBIN onpoc

OpraHv4ecKue coeJMHeHMsl. [Tucemennas pabota
1. deHoJIbL. 12 TectupoBanue
2.CnoxxHble 3¢upbl U )kUpbl. Mbl1a Iposepka
3.VIrIeBobL. 1a00paTOPHBIX
pabor.
T'ema 1.4 A30TOCOJ€Ep Kalue b Y CTHEIA OIIPOC
opranuveckue coernHenust. [lommepsl. [lucemennas pabora
1 benxu. Crpykrypa. Xummnueckue Tecruposanue
CBOICTBA Iposepka
2.IInmactmaccsl. Bonokna J1aOOPaTOPHBIX
pabot

Pazoen 2. O611asi 1 HeOPraHMYECKas XUMHUSA

XHMHH.
1.Atom. Monekyna. XuMnueckui
sieMeHT. Aytotponus. [IpocTeie

1 |cnoxHbIe BemecTBa. KauecTBeHHBIN 1
KOJWYECTBEHHBIM COCTaB BEIIECTB.
XUMUYECKUE 3HAKHA U (POPMYJIBI.

macchl. KomyecTBoO BelllecTBa.

Tema 2.1 OcHOBHBIE MOHATHA U 3aKO0HBI

OTHOCHUTENLHBIC aTOMHAS U MOJICKYJISIpHAasd

VYeTHBI onpoc
[TuceMmenHast pabora

Tema 2.2 CTpoenne aToma.
I[lepuoauyeckuii 3aK0OH 1
MepUOIMYEeCKas CHCTeMAa XUMHYECKUX
ssaemenToB I.M.MeHnaeseeBa

2 [1.CtpykTypa HeproIHIeCKOM TaOIHIIBI.

JI.1. Menneneesa.fInpo u 35eKTpoHHas
00oJ0uKa.

CTpOGHI/IC aToMa U HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH

YcTHBIM o1poc
TectupoBanue

Tema 2.3 Tunbl XUMHYECKOH CBA3M,
BU/IbI KPUCTAJIMYECKHUX PelIeTOK
1.MonHas, koBaJIeHTHAs, METaJJIMISCKas,
BOJOPOAHAs XUMUYECKHUE CBS3U. THUIIBI
KPUCTAJUTMYECKUX PEIIETOK

YcTHbIl onpoc
TectupoBanue

4 |Tema 2.4 OcHOBHBIE TEOPUH XUMHUHU
Y cTaHOBIIEHHE 3aBUCHMOCTH CBOWCTB

XapaKTepUCTUKA BAXKHENUIINX TUIIOB
XUMHUYECKUX CBSI3EN U OTHOCUTEIHLHOCTH
3TON TUIIOJIOTHHU.

XUMHNYCCKUX BCUICCTB OT CTPOCHHA ATOMOB
o6pa3y10u11/1x X XUMHUYCCKUX IJICMCHTOB.
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YceTHBIi o11poc
TectupoBanue
IIposepka
1abopaTOPHBIX
pabot




Tema 2.5 Ba:kneiinue Bemecrsa u
MaTepuabl

XapakTepucTuKa CTPOCHUSI aTOMOB U
KPUCTAJIJIOB M HA 9TOM OCHOBE — OOIIIHMX
(U3MYECKUX U XUMHYECKHX CBOMCTB
METAJJIOB M HEMETAJJIOB. XapaKTEepPUCTUKA
COCTaBa, CTPOEHUS, CBOMCTB, IIOJIYYEHHUS U
[pUME - HCHUE BAKHEHIITUX HEMETAJLIIOB.
XapakTepUCTUKA BaXHEHUIIUX KJIACCOB

YcTHBIN onpoc
[MucsmeHHas padboTa
IIpoBepka
1a00paTOPHBIX
pabot

Tema 2.6 Xumnuyeckue peakuum.
1.Knaccudukanus XMuMUIECKUX PEaKITU.
Karanutndeckue peakiuu. OOpaTuMele u
HeoOpaTUMble peakiuu. |'oMoreHHbIe U
reTePOreHHBIC PEAKIIUU. DK30TEPMUUECKUE
U SHIOTepMUYecKkue peakuuu. TemmoBoi
A((HEKT XUMUIESCKUX PEaAKIIHIA.
TepMmoxumuueckue ypaBHEHUSI.

2. OKUCIUTENHHO-BOCCTAHOBUTEILHBIE
peakiuu. CKOpOCTh XUMUYECKUX PEaKIIUH.

YcTHBIM o1poc
TIpoBepka
1a00paTOPHBIX
pabot

Tema 2.7 XuMuuneckui
IKCIUEPUEMEHT

BbIMmoTHeHuE XUMUYECKOT0 SKCIIEPUMEHTA
B IIOJTHOM COOTBETCTBHH C IPaBUIAMHU
TEXHUKU OC30MaCHOCTH.

HaGmotenue, puKCcHpoBaHUE U OMTUCAHUE
PE3yIbTATOB MPOBEICHHOTO KCIICPUMEHTA

VYeTHBIH onpoc
[Mucermennas pabota
TectupoBanue
ITposepka
n1abopaTOPHBIX
pabot KonrponsHas
pabora

Tema 2.8. Xumuueckas nHpopMaIus
[IpoBeneHue cCaMOCTOATENFHOTO MMOUCKA
XUMHUYECKON MHPOpMAIIH C
MCIIOJIb30BAHUEM Pa3IMYHbIX HCTOUHHUKOB
(Hay4HO-TIONYJIIPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3 1aHHBIX, PECYPCOB
WuTepHera);

Tema 2.9. PacTtBopsbl. PacTBopumocTs.
1.YncTtrie BemecTBa M CMECH.
J{ucniepcusie cucremsl. PactBop Maccosas
JT0JIs1 PACTBOPEHHOTO BENIECTBA

10

Tema 3.0. CBoiicTBa MeTaJJIOB H
HEeMeTaJlJIOB.

1.Metamnsl. Knaccugukarus, cBoiicTa
METAJIJIOB. DJIEKTPOXUMUYECKHUH psif
HanpspkeHui MeTamuioB. OOmMe crnocoObl!
nostydeHus. [lonarrue o MeTanmypruu.
CrutaBbl YepHBIE U LIBETHBIE.

11

Tema 3.1.Knaccupuxauus
HEOPraHU4eCKHX COeJMHEHUH U UX
CBOMCTBA.

Krnaccudukanus u cBoiicTBa coneit

12

Tema 3.2. A30T W ero coequHEHHUE.

13

Tema 3.3. Ilesi0uHBbIe METALIBI.
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Tema 3.4. IIpopunbHoe n
npogeciCHOHAIBHO 3HAYMMOE
cojiep:kaHue
[TpodunsHOE 1 TpodheccnoHaATBEHO
3HaunMoe coaepkanue CoOmoieHue
paBui1 6€30MacHOr0 OOpaIIeHHs C
TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,

3AOYHOE otaenenue

Buasbl yuednoit
padoThl, BKJIIOYAS
CaMOCTOAITEIbHYIO

padoTy CTY/I€HTOB U
TPYA0EeMKOCTH (B

DopMBbI TEK.

Ne Pa3znesnl 1 TeMbI JUCHHUILINHDBI Hacax) KOHTPOJIA
/i e CP ycnes.(no
Heldenam cem.)
Pazoen 1. Oprannyeckasi XuMust
1 2 4 YcTHBII onpoc

Tema 1.1 OcHOBHBIC NOHATHS
OPraHMYecKOM XMMHH M TeOpHus
CTPOCHUS OPraHUYECKHX COeIMHEHUI.
1.ITpeamer oprannueckor xumun. Teopust
CTPOEHHSI OPraHUYECKUX COCTMHEHUIN
A.M. Bytnepoaa.

M3omepus 1 N30MeEpBI.

Kraccugukanus opraHu4ecKux BEUIECTB.
['omosioru u romosnorus. Hauana
HoMmeHkIatypsl IUPAC. Knaccuduxanus

peaKkuuii B OpraHuyeCKON XUMHUH

[Tucemennas padora
IIposepka
1abopaTOPHBIX
pabor.




Tema 1.2 YriieBogopobl 1 UX IPUPOAHbIE
HCTOYHHMKH.

4. ATTKaHbl

5./IMEHBI U KaydyKH.

6. [IpupoaHbIe HCTOYHUKH YTJIEBOAOPOIOB.

IIposepka
1a00paTOPHBIX
pabor.

Tema 1.3 Kucsioponocoaep:kamue

VYceTHBIH ompoc

OpraHuvecKue coeMHeHusl. [TncemenHas paboTa

3. DeHOoMbI. TectupoBanue

4. CrioxxHbIe 3(UpPBI ¥ KUPBL. MblIa Hposepxa

3.Y1rieBosl. T1abOPaTOPHBIX
pa0or.

T'ema 1.4 A30TOCOJ€Ep KaIUe 4 Y CTHBIN OIIPOC
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1 .benku. Ctpykrypa. Xummuueckue Tecruposanue

CBOICTBA IIposepxa
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pabot

Pazoen 2. O01mas 1 HeOPraHuyecKasi XMMUs

XHUMUH.
1.AtoM. Monekyna. XuMHU4YeCKUii
hiemeHT. Asorponus. [IpocTtsie n

1 |cnoxkHbIe BenlecTBa. KauecTBeHHbIN 1
KOJIMYECTBEHHBIM COCTAB BEILLIECTB.
XUMHUECKUE 3HaKU U (POPMYIIbI.

macchel. KonnuectBo BCIICCTBA.

Tema 2.1 OcHOBHbIE IOHATHS U 3aKOHbI

OTHOCUTEILHEIC aTOMHAS U MOJICKYJIsIpHasd

4

VYeTHbI# onpoc
[Tucemennas padora
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NepuoANYEeCKasi CHCTeMa XUMHYECKHX
semeHTOB /[.M.MeHaeneeBa

2 [1.CtpykTypa HepHOIHYECKOM TaOIHIIbI.

JI.11. Menneneesa.fInpo u >ieKTpoHHas
00oouKa.

CrpoeHue aroma U NepruoJNUeCKUi 3aKOH

YcTHbIl o1npoc
TectupoBanue

Tema 2.3 Tunbl XuMH4YeCcKOH CBSA3H,
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BOJIOPO/IHASI XUMHUUYECKHE CBS3H. THUIBI
KPUCTAJUTMYECKUX PEUIETOK

YcTHBIi o1poc
TectupoBanue

4 |Tema 2.4 OcHOBHBIE TeOPUU XUMHH
Y cTaHOBIIEHUE 3aBUCUMOCTHU CBOMCTB

XapaKTepUCTUKA BAXKHEHIIIUX TUIIOB
XUMHYECKUX CBS3€M U OTHOCUTEIBHOCTH
STON THUITOJIOTHH.

XUMHNYCCKUX BCIICCTB OT CTPOCHHA aTOMOB
O6p8.3y}OH_II/IX X XUMHUYCCKUX 3JICMCHTOB.

YcTHbIH onpoc
TectupoBanue
IIposepka
71a00paTOPHBIX
padot




Tema 2.5 Ba:kneiinue Bemecrsa u
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XapakTepucTuKa CTPOCHUSI aTOMOB U
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(U3MYECKUX U XUMHYECKHX CBOMCTB
METAJJIOB M HEMETAJJIOB. XapaKTEepPUCTUKA
COCTaBa, CTPOEHUS, CBOMCTB, IIOJIYYEHHUS U
[pUME - HCHUE BAKHEHIITUX HEMETAJLIIOB.
XapakTepUCTUKA BaXHEHUIIUX KJIACCOB

YcTHBIN onpoc
[MucsmeHHas padboTa
IIpoBepka
1a00paTOPHBIX
pabot

Tema 2.6 Xumnuyeckue peakuum.
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Karanutndeckue peakiuu. OOpaTuMele u
HeoOpaTUMble peakiuu. ['oMoreHHbIe U
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6. YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEFHOW JUCITATLIAHBI

Oo0s3aTenbHAA TUTEpPATYpA:

1. Pymzutuc I'.E., ®enpaman @.I'. /Xumus: 6a30BbIi YpPOBEHB: yUeOHUK JJIs1 00pa30BaTEIbHBIX
OpraHu3alllii, pealu3yroIMX 00pa3oBaTeIbHbIC MPOTPaMMBbI CPEIHEro MPOPECCHOHAIBHOTO
oOpasoBanus; 1-e mzmanue Mocksa : I[lpocemenne, 2024. — 336 ¢. — ISBN 978-5-09-
107579-3. — TekcT : 2IeKTPOHHBIA // DIEKTPOHHBIM pecypc HUGPPOBOM 00pa3oBaTEILHON
cpeasl CITO PROFoo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/139416

JlonojiHUTeIbHAS JIUTEPATypa:

1. Papeuxuit A.M. / Xumusi: 6a30BbIii YpOBEHb: TPEHHUPOBOYHBIE MPOBEPOUHBIE PAOOTHI:
ydueOHOe TmocoOue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHMKOM JJisi 00pa3oBaTEIbHBIX
OpraHu3alliii, peaTu3yroIIMX 00pa3oBaTEIbHBIC MPOTPAMMBI CPEIHEr0 MPOPECCHOHAIBHOTO
oOpa3oBaHMs.

1-e m3ganue; Mocksa: [Ipoceemenne, 2024.

HNuTepHeT-pecypcesbi:
1. Poccuiickas anekTponHas mmkosa https://resh.edu.ru/
2. Onexrponnslii pecypc PROFobpa3osanue https://profspo.ru/



https://profspo.ru/books/139416
https://resh.edu.ru/
https://profspo.ru/

6.1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Peanmuzammss mporpamMmbl  001I€00pa3oBaTebHOW  YYEOHOW — JUCIUTUIMHBI — « XUMUSD)
OCYIIECTBJISIETCS. B y4UeOHOM KaOMHETEe MAaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX TUCIUTLINH
B KOTOPOM €CTh BO3MOXXHOCTb IIPOBOJWUTH 3aHATHSA, TPYNIOBBIE W WHANBUIAYAIbHBIC
KOHCYJIbTallMM, TEKYIIUH KOHTPOJIb M MPOMEKYTOUHYIO aTTECTAllMI0 KaK B TPagUIMOHHOMN
(dbopme, Tak ¥ ¢ UCTIOTH30BAHNEM MHTEPAKTUBHBIX TEXHOJIOTHM U Pa3IMYHBIX 00pa30BaTEIbHBIX
METOJIHK.
[lepeuens 000pynoBaHMs U OOBEKTOB JIJIsl IPOBEICHUS 3aHITHIA:
Cron nns npenogasarens — 1 wmir.;
Cryn ns npenogaBarens — 1 mt.; CTossl 115
cTyAeHTOB — 16 mt.; CTynbsl yueHU4eCcKue — 32 mIT.
Jocka knaccHas — | mt.;
Bemanku — 2 1mit.;
[xad mas kaur — 1 mr.;
NmeroTcst Takke ydeOHbIE ayAUTOPUU U1l CaMOCTOSITEIBHOW paOOThl, KAOWHETHI MJIs
MPOBEJCHUSI TNPAKTUYECKUX 3aHSATUM, OCHAIIEHHbIE OOOpPYJOBAaHUEM TEXHUYECKUMU
cpelncTBamMu OOy4eHHUs U MaTepuajamu,

26

yuutbiBarommmu Tpedoanuss ®I'OC COO u ®I'OC CIIO.
[TomenieHns: KaOWHETOB YIOBJIETBOPAIOT TpeboBaHusiM CaHUTAPHOATUAEMHUOIOTUYECKUX
npaBui 1 HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo 000py10BaHUEM, B TOM UHCIIC
CIeUAIU3UPOBAHHON YyueOHOM MeOenbl0 M CpelcTBaMu OOYyYEHHUS, JOCTATOYHBIMU IS
BBITIOJIHEHUSI TPEOOBAHUH K YPOBHIO MOJATOTOBKH 00yUYarOIINXCS.
[Ipu mpoBeneHnn 3aHSATUN UCIIONIB3YETCs DJIEKTPOHHBIN pecypc mudpoBoii 00pa3oBaTeIbHON
cpenbl  «PROFoOpa3oBanue» u d3leKTpoHHBIE 0Opas3oBaTenbHbIe pecypchbl  HayuHoi
ounommoteku AI'Y.
JlocTyn K KOHTEHTY U CEpBUCAM Ha JICKTPOHHOM pecypce u(ppoBoi 00pa3zoBaTeIbHONU CPEeIb
CIIO PROFo6pa3oBanue mperocTaBisieTCs] B COOTBETCTBUM C YCIOBUsIMU moanucku 'Y
yepe3 JUYHBIA KaOuHeT. JlucuurmiumHa peanusyeTcs B TpaaulMoHHOM (opmate, ¢
MCIIOJIb30BAaHUEM HMHTEPAKTUBHBIX ()OpPM TPOBENCHUS y4E€OHBIX 3aHATHIA, B CHHXPOHHOM H
ACHHXPOHHOM peXkuMe Ha oOpazoBarenbHol matdopme CI1O
PROFo6pa3oBanue https://profspo.ru/.
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