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1. HIOACHHUTEJBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIBHOTO YUYEOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JXKKX ATACY, peanusyroniem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MPEeIax OCBOCHUS
OCHOBHO nipodeccuonanpHoi oopazosarensHoit mporpammel CITO (TITICC3) na 6aze
OCHOBHOI'O 00111er0 00pa3oBaHus MPU MOATOTOBKE KBATU(PHUIIMPOBAHHBIX PabOUMX,
cayxamux no crnenranbHocTH  08.02.13 «MoHTax M 3KcIuryaTanus BHYTPEHHHMX
CAHTEXHUYECKUX YCTPOMCTB, KOHAUIIMOHUPOBAHUS BO3AyXa U BEHTUJISALIUI

PabGouass mporpamma ydeOHOTO TmpeaMeTa «XUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @enepalibHBIM TOCYIapCTBEHHBIM O0Pa30BaTENbHBIM CTaHAAPTOM CPEIHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunnctepctBoM  toctuiuu  Poccuiickoit  ®epepamuun 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

- Ilpukazom MunucrepcrBa npocsewmeHus Pocculickon @Penepauuu OT
23.11.2022 Ne 1014 «O06 yTtBepxkaenun heaepaibHON 00pa30BaTEIbHOM TIPOrPAMMBI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

Conepxanue mporpamMMbl y4eOHOTO TMpeameTa «XHUMHsS HaMpaBlIeHO Ha
JOCTHXKEHHE CIEAYIOMIMX IeJei:

- (QopmupoBaHue y oOyyarouMxcs YyMEHHUS OIICHMBAaTb 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS JIJIS1 KAKJOTO YEJIOBEKa,

- popMupoBaHUE y 00YUAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMHH B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYXKAIOIIEH ACHCTBUTEIBHOCTU: MPHUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOU Cpeibl, — UCIONb3Ys JJIsl 3TOT0 XUMUYECKUE

3HAHMS,



- pa3BuTHE Y 00yUYaIONIMXCS YMEHUI pazinyaTh PaKThl U OLIEHKU, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh MX CBSI3b C KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTPEACTICHHOW CUCTEMOM IIEHHOCTEH, (HOPMYIUPOBATh 1 000CHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- mpuoOpeTeHHe OOYYArOIIMMHKCS ONbBITA PAa3HOOOPAa3HON JESTENbHOCTH,
NO3HAHWS W CaMOIO3HAHWsS;, KIIOYECBBIX HABBIKOB, HMMEIOIINX YHHBEPCAIbHOEC
3HAQUYCHUE JUISI PAa3IMYHBIX BUJIOB JICATEIBHOCTH (HABBIKOB PEHICHHS MpPOOIIeM,
IPUHSTHS PELICHUH, TOMCKa, aHaN3a 1 00paboTKK HHPOPMALIUH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHHYECTBA, OE30MacHOTO oOpalieHus: ¢

BEILIECTBAMHU B TTOBCEHEBHOM JKU3HU).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUSA»

XHUMHSI — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHUH, CBOMCTBaX M
NPEBPAIICHUSX, 3HAYEHHMH XWMHUYECKHX BEILECTB, MATepUalIOB M IPOLECCOB B
IIPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

Conepxxanne  0o0OmeoOpa3oBaTENbHOTO  Y4EOHOro  mpeaMmera  «XUMUsD)
HAIpPaBJIEHO Ha YCBOEHHE OOY4YalOIIMMHUCS OCHOBHBIX MOHSATHUM, 3aKOHOB M TEOPUH
XUMHH; OBJIAJICHUE YMEHUSMU HAONIOAAaTh XUMHUYECKUE SBJICHUS, HPOBOAMUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACU€Thl HA OCHOBE XMUMHUYECKUX (POpMyII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouiecce nzydeHuss XuMun y o0y4arouuxcsi pa3BUBaIOTCs [TO3HABATEIIbHbBIE
MHTEPEChl U WHTEJUIEKTYaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIHLHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpPOJe, IOHMMaHUE
3I0pOBOT0 00pa3a >KM3HU, HEOOXOAUMOCTH MPEIYNPEXICHUS SABICHUMN, HAHOCAIINX
BpEe 300pOBBIO M OKpyxkaromen cpeae. OHM OCBaMBaKOT IMPUEMBI T'PAMOTHOTO,
0€30MacHOr0 MUCMOIb30BAHUA XUMUYECKUX BEIIECTB U MaTEPUAJIOB, MPUMEHIEMBIX B

6I>ITy, CEJIBCKOM XO3SMCTBE U Ha IMPpOU3BOACTBC.



B mpodeccnonanbHBIX  00pa3oBaTENbHBIX OpPraHU3ANUSX, PEATU3YIOIINX
00pa30BaTeNbHYI0 MPOrpaMMy CPEAHEro O0IIero 0Opa30BaHus B Mpeesiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 001Iero 00pa3oBaHusl, yueOHBIN IpeIMeT « XUMHUSH)
n3zyuaercs Ha 6azoBoM ypoBHe DI'OC cpegnero o61ero o0pa3oBaHus, OCHOBBIBAECTCS
Ha 3HaHUSIX OOYYarOUIMXCS, MOJYYEHHBIX MpU H3y4YeHUH (U3UKH, OHOJIOTHH,
reorpaguu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

Peanuzanmss neIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalil MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
0000ImeHne ¥ KOHKpPETH3aIlus, CpaBHEHWE W AaHAJIOTHs, CHUCTEMaTh3alus u
KJ1accuuKaIus.

N3yuyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yommux o0pa30oBaTEIbHYI0 MPOrpaMMy CpPEIHEro oO0miero oOpa3oBaHUs B
npenenax ocBoeHus: OIIOII CIIO na 6a3e ocHOBHOro 001eT0 00pa3oBaHuUsl, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT PO uJisi mpodheCcCuOHAIBHOT0 00pa30BaHus. ITO
BBIPAXKAETCA B COICP)KAHUU 00yUEHMSI, KOJIMUECTBE YAaCOB, BBIICISIEMBIX HA U3yUCHHE
OTIICJBHBIX TEM MPOrpamMMbl, TIyOWHE MX OCBOCHMS OOydYaroluuMucs, o0bemMe u
XapakTepe MPaKTUYECKUX 3aHATUH, BUAaX BHEAYTUTOPHOM CaMOCTOSITENIbHON PabOTHI
CTYJEHTOB.

B nmnpouecce wu3ydyeHUsT XUMUHM TEOPETUUYECKHE CBEACHUS JOMOJHSIOTCS
JEMOHCTpALUsIMU, J1a0OPAaTOPHBIMU  OMBITAMU W MPAKTUYECKUMHU  3aHSATHUSIMMU.
3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY O3KcrepuMeHTy. OH OTKpBIBAET
BO3MOXXHOCTh (DOPMHUPOBATH y OOYYAIOIMIMXCS CHEIHAIbHBIE MPEAMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATh MPOCTHICE XUMHYECKUE OMbBITHI, YYHUTh
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepuajiaMH U Mpolieccamu B ObITY U Ha MPOU3BOJICTBE.

B mnpomecce wusydeHus XuMuu BaxXHO (GOPMHPOBATH HHQPOPMAIMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [lodToMy mpu opraHu3anud CaMOCTOSTEIHHON
paboThl HEOOXOIWMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
uHdopmaruu B cpeAcTBaXx MaccMmenua, HHTepHeTe, ydueOHOW W cCHeruanbHOU

JUTEPAType C COOTBETCTBYIOIIMM O(OPMIIEHUEM U NIPENCTABIECHUEM PE3YJIbTATOB.



[Ipu otbope comepxkanus y4deOHOTO mpeaMera «XHUMHS) HCIOJIb30BAH
MEXIUCIUIUTMHAPHBIN TTOAXO0/, B COOTBETCTBHM C KOTOPBIM OOYYArOIIUECS OJDKHBI
YCBOMUTH 3HAHUSI M YMEHUsS, HEOOXOAUMbBIC JJi1 (OPMHUPOBAHUS €IMHOU IICIOCTHOU
€CTECTBEHHOHAYYHOU KapTHUHBI MHpA, ONpeAestomed (opMHUpOBaHUE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKON JEATEITLHOCTU

N3yuenue o61eoOpazoBaTeIbHON yueOHOTO IIpeaMeTa « XUMHUS 3aBepIIacTCs
MOJIBEICHHEM HMTOTOB B (hOpMe dK3aMEHa B paMKax MPOMEKYTOYHOU aTTeCTAIHH
ctyneHToB B mporecce ocBoeHust OIIOIT CIIO ¢ momydeHueMcpeaHero oOIero

obpazoBanus (IITICC3).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEGHOM IIJIAHE

VY4eOublii peaMeT «XuMUs» SABIsETCA 00s13aTEIbHBIM YYEOHBIM IPEIMETOM
00111e00pa30BaTeIbHOIO LMKJIA OCHOBHOM Npo(ecCHOHAIBbHOW 00pa3oBaTeIbHON
IpOrpamMMbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ TmoydyeHuem cpennero obmero odpazoBanus (IIIICC3) ¢ yyetom
tpeboBanuii ®I'OC CIIO u npoduiia npodeccuoHalIbHOTO 00pa30BaHUs.

B yueOnbix mnanax [HIICC3 mecTo yueOHOro npeamera « XUMHs» B COCTaBe
00s13aTebHBIX YUEOHBIX MPEAMETOB, 00513aTENbHBIX AJI1 OCBOEHUS TEXHOJIOTMYECKOTO

npodust mpoheCCHOHATIBHOTO 00pa30BaHMs.

4. IIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
NHPEIMETA

OcBoeHue cojaepxkaHusg y4eOHOro mnpeaMera «XUMHS», OOeCreuynBaeT
JOCTHXKEHUE CTYJICHTAMH CIEAYIOIINUX Pe3yJabTaTOB:

JIUYHOCHHbBIX

JI1 4yBCTBO TOPJIOCTH U YBXKEHUS K UCTOPUU U IOCTUKEHHSIM OTEYECTBEHHOM
XUMUYECKON HAyKH; XWMHUYECKH TPaMOTHOE TMOBEIeHHE B TpodeccuoHaTbHOM
JEATEIIBHOCTH U B OBITY MPU OOpAIlIEHUHU C XUMHUYECKUMU BEIECTBAMU, MaTepUaJaMu

H IIponcccaMu;



JI2 TOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TPO(EeCCHOHANTBPHOM NEATEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETCHIUI B ATOM;

JI3 ymeHue HMCHOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTUHA JUIsl TOBBIIIEHHS COOCTBEHHOI'O WHTEUIEKTYaJIbHOIO
pa3BUTHA B BBIOPAHHON MTPO(ECCUOHAIBHON EATENBHOCTH;

MemanpeomMen Huix:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IIO3HABATEIBHOM JEATEIBHOCTH MU
OCHOBHBIX HWHTEJICKTYalbHBIX ONepanuii (MOCTaHOBKU 3a1aud, (POpMYIHUpPOBAHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHUS, 0000IIEHNUs, CUCTEMATU3ALNH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
pElIeHHs] TOCTaBJIEHHOW 3a/layd, MPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofieHHsl, HAYYHOIO SKCIEpUMEHTAa) JJIsi M3Yy4YeHUs pa3iIu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cepe;

M2 wucnonp30BaHHE pPa3IUYHBIX MCTOYHUKOB JUISL IOJYYEHUS XUMHUYECKOU
uH(pOpMaIMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHHUS XOPOIIMX
pe3yJbTaTOB B MPOQECCUOHANTBHOMN cdepe;

npeomMemubIxX:

I11 chopmMupoBaHHOCTh NPEICTABIECHUNA O MECTE XUMUU B COBPEMEHHOM
HAayYHOW KapTWHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KpPYyro3opa u
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUECKUX 3a/1a4;

[12 BrnageHue OCHOBOMOJIATAIOUIUMU XWMUYECKHUMH MOHSATUSIMU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I13 BnageHHEe OCHOBHBIMM METOJAMHM HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIMH B
XUMHUH: HaONIOJIEHUEM, ONHCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YyJbTaThl MPOBEIACHHBIX ONBITOB M JI€NaTh BHIBOJBbI;
TOTOBHOCTh M CIOCOOHOCTh MPHUMEHATh METOJAbl MO3HAHHWS IMpPH PEHICHUU

IMPAKTHYCCKUX 3a7a4,
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chOPMHPOBAHHOCTh YMEHHS J1aBaTh

KOJIMYCCTBCHHBIC OLCHKH U

POU3BOJAUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

I15 BJIAACHUC IIpaBUJIaMH TCXHHKH 0e301acHOCTH Impu HCIIOJIb30BAHHUH

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOUIEHUIO K XUMUYECKON

uH(pOopMaIuK, MOJydyaeM

O U3 Pa3HbIX HCTOYHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

HaumenoBanmne Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHu3aUNU
pa3aesioB U TeM AeATeJIbHOCTH 00y4aloIuXCs
BBeaenne OcHoBHbIe MOHATHS XUMHUM. BemectBo. AtoM. Mosnekyia.

Xumuueckui sneMenT. Asutorponus. [IpocTeie u cioxHbIe
BelecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEILIECTB.
XUMUYECKUE 3HAKU U (DOPMYIIBI.

Kourpoasnas padora Nel. Cpe3oBas paboTa 1o XUMHH 32 KypC
CpeaHel o0IIeH IIKOJbI.

Pa3nes 1. OcHOBBI CTPOEH

HH BeIeCTBA

Tema 1.1

CTtpoeHue aToM0B
XUMHYECKHX 3JIEMEHTOB
U MPUPOIA XUMHYECKOI
CBSI3H

CoBpeMeHHas1 MOJIeJIb CTPOCHHUSI ATOMA. DJIEKTPOHHAS
KoHurypamnus atoma. Knaccuduxanus XuMU4eCKUX 3JI€MEHTOB (S-,
p-, d-a1eMenThl). BaneHTHBIE 371eKTPOHBI. BaleHTHOCTS.
DJIeKTpOHHAs IPUPOJIa XUMHUYECKOU CBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEX/y KAaTHOHAMU U aHHOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO
MPUTIAKCHUA. 3J'I€KTpOOTpI/IHaT€J'II>HOCTB. KoBanenTHslie nmoJrsipHasd u
HETOJISIPHASI CBSI3H.

IpakTuyeckoe 3anaTue Ne 1. 3a1aun Ha COCTaBIEHNUE XUMHUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUH.

Tema 1.2
IMepuoguyeckuii 3aK0H
u Tabauua /1. U.
MenpgeneeBa

Iepuoguueckas cucrema xumuueckux 3jaemenTos I.U.
MenpeseeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBUHU C IOJOKEHHUEM XUMHUYECKOI'0 DJIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYUHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporao3st
J.N. MenneneeBa. OTKPBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

IIpakTnueckoe 3ansiTe Ne2. XapakTepuCTHKA 3JIEMEHTOB,
OTIpeNieNIeHre JIEMEHTA IO €T0 YJIEKTPOHHOH (Gopmyie,
ornpenenenue GopMyl1 BEICHIMX OKCHIIOB, MX XapaKTEPUCTHKA.

IIpakTnyeckoe 3anaTue Ne3. Haxox/1eHue OTHOCUTEIBHOU
MOJIEKYJISIPHOM U MOJIIPHOW MacChl BEIIECTBA

Paznea 2. Xumunueckue pe

AKI MU

Tema 2.1
Tunbl XUMHAYECKHX
peakuui

Knaccmbnxaum{ X THUIIBI XUMHWYCCKUX peaKuHﬁ C y4aCTucm
HCOPTaHNYCCKUX BEIICCTB. OXUCINTEIIFHO — BOCCTAHOBHUTEIIHLHEIC
PpCaKkmuu. OHpe,I[CJ'ICHI/IC CTCIICHU OKHUCJICHHA 3JICMCHTOB
KonnuecTBeHHBIEC OTHOIIEHUA B XUMHH. OCHOBHEIE
KOJIMYCCTBCHHBIC 3dKOHBI B XUMHWHU U pACYCThI 10 YPABHCHUAM




XUMUYECKHUX peakiuii. MoJib Kak eTWHUIIa KOJTUYECTBA BEIIECTRA.
MounsipHast Macca. 3aKOHbBI COXpAHEHHS MacChl M SHEPIruu. 3aKOH
ABoraapo. MossapHblii 00beM ra30B. OTHOCUTENIbHAS TUIOTHOCTh
ra3os.

paxkTnyeckoe 3ansitue Ne 4. CocraBieHue ypaBHEHUI
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOAOM
AIIEKTPOHHOTO OaJlaHca.

IIpakTuyeckoe 3ansaTue NeS. Pemienue 3aaa4 110 KOJIMYECTBY
BELICCTBA.

IIpakTyeckoe 3ansaTue Ne6. BriuncieHre OTHOCUTEIBHON
IUIOTHOCTU I'a30B

IIpakTnueckoe 3ansaTue Ne7. Pemienne 3ana4 Ha 00bEMHbBIE
OTHOLICHHUS ra3oB

Tema 2.2
DJIeKTPOJIUTHYECKAS
AUCCONUANMS U MOHHBII
o0MeH

Teopus 3AEKTPOIUTUYECKON AUCCONMALNK. Peakiiuu nOHHOTO
oOmeHna. CocTaBiieHUEe ypaBHEHHI peakliii HOHHOTO OOMEHa ITyTeM
COCTaBJICHUS X MOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHUH.
I'upponus coneit. CocTaBineHne peakuuii TUAPOIN3a COJICH.
3HavyeHre TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX MPOIeccax.
[IpuMeHeHre ruaponn3a B IPOMBIIUIEHHOCTH.

IIpakTnyeckoe 3ausaTue 8. ['uaponus comneii.

IIpakTuyeckoe 3anaTue Ne 9. CocraBiieHre ypaBHEHUN peaklyil B
MOJICKYJISIPHOM M HOHHBIX (pOopMax.

Kounrtpoabnas padora Ne 2. CTpoeHue BeleCTBa U XUMUYECKUE
peaxkiuu

Pasnen 3. CtpoeHue u cBo

HcTBA HEOPraHMIE€CKHUX BCUICCTB

Tema 3.1
Knaccupuxauus,
HOMEHKJIATYpa U
CTpoeHHe
HEOpraHu4ecKHuX
BellleCTB

Knaccupukanus Heopranndeckux Bemiect. [IpocTeie u
CJIO’KHBIE BemecTBa. MeTauibl 1 HemeTaiuisl. Oco0eHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
THJIPOKCH/IbI, KUCIIOTHI, conu). HoMeHkaTypa u Ha3BaHHe
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX XUMHUECKON (GOpMYITbl WITH
COCTaBJIEHUE XUMUYECKOU (POPMYIIbI UCXO/S U3 Ha3BaHUS BEIIECTBA
M0 MEXIYHApOIHON WJIM TPUBUAIILHON HOMEHKJIATYpeE.

ArperaTHble COCTOSIHUS BellecTBa. Kpucrammueckue u aMmoppHbie
BellecTBa. TUMBI KPUCTAITUYECKIX PEIIETOK (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METaJNInYecKasi). 3aBUCUMOCTh
(bu3nUecKrUX CBOICTB BEIIECTBA OT TUIA KPUCTAITMUECKON
pemerku. [Tpuunnbl MHOrooOpasus Bemiects. COBpeMEHHbIE
NpPEJCTaBICHUS O CTPOCHUHU TBEPABIX, )KUIKUX U ra3000pa3HbIX
BeniecTs. JKuakue KpucTauibl.

IIpakTHyeckoe 3ansaTue Ne 10. OnpezneneHre MacCcoBOM 10JIH
XMMHUYECKHX JJIEMEHTOB B CJIO)KHOM BELIECTBE

Tema 3.2
Pu3uKo-XuMHUYECKHe
CBOJCTBA
HEOPraHM4YeCcKHX
BeleCTB

Metajuibl. O0mue pu3ndeckue 1 XMMHYECKUE CBONCTBA METAJIOB.
Knaccudukanys MeTanioB o pa3nuyHbIM IpU3HAKAM.
DJIEKTPOXUMUYECKUI P HAPSHKEHUH METAJIIOB. 3HAYEHUE
METaJUIOB U HEMETAJJIOB B IPUPOE U KU3HEACITEIIbHOCTH YEIOBEKa
1 opranu3mMoB. Koppo3us MeTayuioB: BUIABI KOPPO3UH, CIIOCOOBI
3aIIUTHl METAJIOB OT KOPPO3UHU.

Hemeranubl. O0mue ¢pusznyeckne 1 XMuMHUYECKHE CBONCTBA
HeMeTaJuioB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMeTautoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT, COJICH ). 3aKOHOMEPHOCTH
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B U3MEHEHUHU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIUHEHNUH,
BBICIIMX OKCHJIOB U THAPOKCUJIOB.

Tema 3.3
IIpousBoacreo
HEOpPraHu4ecKux
BelllecTB. 3HAYEHHE U
NpUMeHeHue B ObITY U
HA MPOU3BOACTBE

O01mme npeacTaBjIeHUus 0 NPOMBINLIEHHBIX CIIOC00ax
MOJIy4YeHHs] XHMHYeCKHUX BellecTB. YepHas U LIBETHas
MeTairyprust. O6mue cnocoosl nomydeHus: MetayuioB. CIiaBbl U UX
POJIb B COBPEMEHHOM TEXHUKE U Ballei npogeccuu.

[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3a IS [TOIYyUEHUS
IIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAJJIOB U aJIIOMUHUS.

3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOJICTBE
HEOpPraHWYEeCKUX BemecTB. [IpobiieMa 0TX0I0B ¥ TOOOYHBIX

MIPOJYKTOB.

Kountpoasnas padora Ne 3. CpezoBas pabota 3a 1 cemecTp

Pa3znea 4. Ctpoenue u cBo

JHCTBa OPraHUuYeCKHUX BeleCTB

Tema 4.1
Knaccupuxanus,
CTpPOeHHE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

IIpeamer oprannyeckoit xumuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILIECTB C HEOPraHWUYECKUMHU. XUMUYECKOE CTPOCHUE KAK IIOPSI0K
COEJIMHEHUS aTOMOB B MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopust crpoeHusi opranuyeckux coeafunennii A. M. byriieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOT0 cTpoeHus. M3zomepus
¥ U30Mepbl. XUMHUUECKue (GopMyIIbl U MO MOJICKYIT B
OpraHMYeCKON XUMHHU.

Knaccudukanus opranndeckux BemectB. Kiraccupukammst
BEUIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJIETa U HaJIMYUIO
(GyHKIMOHAIBHBIX rpyni. ['omonoru u romonorus. Hayana
nomenknarypsl lUPAC.

IIpakTnyeckoe 3ansaTue Nell. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpPMYJI OpraHUYECKUX BEILECTB.

IpakTnyeckoe 3ansaTue Nel2. Cocraienue Gpopmys H30MepoB
OpPraHUYECKUX BEIECTB

IpakTuyeckoe 3anaTue Nel3. 3a1aun Ha onpeienieHNe
npocTeiiiiel (GopMyIbl OpraHudecKoi MOJIEKYIIbI, HCXO/S U3
AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BOJCTBO U
NpUMeHeHue
OpraHuvecKux
coeTHHEHUH

IIpenesbHble yriaeBoaopoabl. AJKaHbI: TOMOJOTUYECKU psif,
M30MEPHS U HOMEHKIIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA
ankaHoB. ['opeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TEIUla B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupojie u
MPUMEHEHNE AJIKaHOB .

HenpenenbHbie yrieBoaopoabl. AJTKeHbI. DTUJIEH, €r0 TOIyYeHHUE
(meruapupoBaHUEM dTaHA, JACTIOTUMEPU3AINEH MOTUITHIICHA).
XVMMHYECKHE CBOWCTBA ATHJIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINH
(obecuBeunBaHre OPOMHOMN BO/BI M paCTBOpA MEpMaHIraHaTa Kajus).
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €T0
MCIOJIb30BaHUA.

AJkuHbBI. AuieTniieH. ['openue anernieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBApPKHU M PE3KH METAJJIOB
IIpupoaHbIe HCTOYHUKH YIJIeBOAOPOAOB. [IpupoaHbIil ras:
cocTaB, MpUMeHeHHe B kadecTBe TorumBa. Hedts. CocraB u
nepepabotka HedTu. [leperonka neptu. HedgrenpoaykTh.
Cnuprsl. ['uapokcunbHas rpymnmna kak ¢yHKUnoHanbHas. [lonsaTue

O MPEACTIBbHBIX OJHOATOMHBIX CITMPTAax. XHUMHYEeCKHE CBOMCTBA
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sTanoza. [lonydyenne aTanona 6pokeHHEM TIIIOKO3bI U THIpaTanuei
stuiieHa. [I[pumeHenne 3TaHoIa HA OCHOBE CBOMCTB. | TIMLIEpHH Kak
MIPEACTABUTENIbL MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [IpuMeHeHue rinuuepuHa.

®enos. Puznyueckre 1 XUMUYECKHE CBOMCTBA (heHOIa.
[Tpumenenue ¢peHoIa Ha OCHOBE CBOMCTB.

AJbaeruabl. AJbAeruaHas rpynmna kak (yHKIHOHAIbHAS.
@opmManbIETUa U €r0 CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMI ciupT. [lonyuenue
aJIbJIETU/I0B OKUCIIEHUEM COOTBETCTBYIOIUX cIUPTOB. [IpMenenne
dbopManberuia Ha OCHOBE €ro CBOWCTB.

Kapo0onoBbie kucia0Thl. KapOokcunbHas rpymnmna Kak
dbyukunonanbHas. [TonyyeHne kapOOHOBBIX KUCIOT OKHCICHUEM
aJbACTUI0B. XMMUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: O0II1e
CBOICTBa ¢ MUHEPAJILHBIMH KHCIOTAMH U PEAKIIHS dTepUPUKAIIUH.
IIpuMeHeHne yKCYCHOM KUCIOTHI HA OCHOBE CBOMCTB.

Cao:xublie 3¢ups! u xkupsbl. [lonyuenue crnoxHbx 3Gupos
peakuueit arepudukanuu. CrnoxHbie 3QUPBI B TPUPOE, UX
3HavyeHue. [IpuMeneHme ciIoXHbIX 2(UPOB HA OCHOBE CBOMCTB.
Hoaumepsl. [Tonumeps! - BakHENIIEE ChIPbE IS TOJTYYECHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHS.

IlnacTmaccnl. TepMOIIaCTUUHBIE U TEPMOPEAKTUBHbBIE
r1actMacchl. [1onuaTHIIeH ¥ ero mpUMEHEHUE B CTPOUTENILCTBE.
CrniocoObl pacio3HaHUS MJIACTMACC.

CuHTeTHYecKHe Kay4YyKH U UX HCIO0JIb30BAaHUE B CTPOUTENIBCTBE.

IIpakTnyeckoe 3ansaTue Nel4. Ha3panue npeaenbHbIX
YIII€BOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

IIpakTnyeckoe 3ansaTue Ne 15. Hazpanue HenpeneabHbIX
YII€BOIOPOAOB Mo MexAyHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel6. Ha3Banue ciuptos 1o
MexyHapoaHoi HomeHkiarype IUPAC.

IIpakTuueckoe 3ansaTue Ne 17. CoctaBieHne ypaBHEHUN peakiuii
sTepudUKaIu

IIpakTuueckoe 3ansaTue Ne 18. Pemenue 3a1a4 Ha BbIXOA
IIPOJIYKTa PEaKLIUU

KonTpoasnas padora Ne 5. YriieBogopoasl

Tema 4.3.
Opranunueckue
BeLeCTBA B
KH3HEIeATEeJIbHOCTH
YyeJ0BeKa

Kupbl kak cao0xHbIe 3¢upsbl. Kiaccuduxanus xKupos.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3 U THAPUPOBAHUE KUIKUX
KupoB. [[puMeHeHne )KMpOB Ha OCHOBE CBOWCTB.

YraeBoasbl. [ 110K03a — BEIIECTBO € ABONCTBEHHOM (hyHKIMENH —
anpaerugocnupt. Caxaposa, KpaxMal U IeJUII0JI03a, CTPOEHUE,
CBOICTBa, IPUMEHEHNE. 3HaYCHNE YIIIEBOIOB B )KMBOW IIPUPOJIE U
JKA3HU YEIJIOBEKA.

AMMHOKHUCJI0TBI. AMUHOKHUCIIOTHI KaK aM(oTepHbIe

T YHKIIMOHATIbHBIE OpraHnyeckre coequHeHus. [lentuaHas cBs3pb
U noyinentuasl. [IpuMeHeHne aMMHOKUCIOT Ha OCHOBE CBOMCTB.
Bbeaku. Ctpyktypsl 6e1K0B. XMMHUECKHE CBONCTBA OEIKOB:
TOpEHHUE, JeHaTypals, THAPOIIN3, IBETHHIE PEAKIUU.
buonornueckne QyHKIMN OSIIKOB.
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IpaxkTnyeckoe 3ansitue Ne 19. PacueTHbie 3a71a4u 110 ypaBHEHUSIM
peaxkuii C y4acTUEM OPTaHUUYECKUX BEILECTB (BBIUMCIEHUE MAcChl U
00beMa BeIecTBa 110 U3BECTHOM Macce APYroro BEIIECTBA).
KonTpouabnas padora Ne 6. CtpoeHue 1 cBOHCTBAa OPraHUYECKUX
BEIIECTB

Paznen 5. KuneTnyeckne u TEPMOANHAMHUYCCKHUEC 3AKOHOMEPHOCTHU NMPOTEKAHUA

XHUMHYECKUX peaKkumid

Temab.l1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTeKAHUS
XUMHYECKHX pPeaKkuuid

CKOpOCTh XMMHUECKUX peakuil. PaKTOphbl, BIUSIOLINE HA CKOPOCTh
XUMHUYECKOU PEAKIUU

IIpakTuyeckoe 3ansaTue Ne 20. BeryuciieHne Macchl IPOTyKTa
PEaKInu, €CITU OJTHO U3 UCXOHBIX BEIIECTB B3SITO B U30BITKE

IIpakTuyeckoe 3anaTue Ne 21. OnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIIUH OT Pa3InYHbBIX (PaKTOPOB

Tema 5.2.
Tepmoannammnyeckue
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHUMHUYECKHX pPeaKkuuid.
PaBHoOBecuHe
XHUMHYECKHX pPeaKkuuii

Knaccugukaius XuMHUUECKUX peakiuii: o TermaoBomy 3pdexty
(9K30TEpMUYECKHE, FHIOTEPMUYECKUE), IO 00PATUMOCTH
(oObpaTtumble U HEOOpaTUMBIE). XUMUYECKOE PABHOBECHE U €T0
CMELEHHE O] IEHCTBUEM PA3JIMYHBIX (PaKTOPOB

IIpakTnyeckoe 3ansaTue Ne 22. Penienue 3a1a4 1o TeIIOBOMY
s dekTy peakiuu.

IpakTuyeckoe 3ansaTue Ne 23. Perienue ynpaxHeHU Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

Pazjen 6. lucnepcHble cucTeMbl

Tema 6.1

JAucnepcHblie cuCTEMBI U
(paxTopsl ux
YCTOHYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucniepcuas daza u
nucrnepcuonHas cpena. Knaccudukanus AUCTIepCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOpenue. Bonia kak pactBoputens. PacTBopumMocThb
BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUAKOCTEH 1
TBEP/BIX BEIECTB OT PA3INYHBIX (PakTOpoB. MaccoBas 101
pPacTBOPEHHOTO BEIIECTBA.

IIpakTnueckoe 3ansiTue Ne24. 3a1aun Ha IPUTOTOBJICHUE
pacTBOPOB.

IpakTuyeckoe 3anaTue Ne 25 Pemenue 3a1au Ha mpuMecH.

Tema 6.2.
HccaenoBanue cBONMCTB
AUCHEPCHBIX CHCTEM

IIpakTuyeckoe 3ansaTue Ne 26. VccnenoBanue qucnepCcHbIX
CUCTEM

Pa3nea 7. KauecTBeHHBbIe peaknuu 00HAPYKeHUsSI OPraHUYECKHUX H HEOPTaHUYeCKUX

BEIIEeCTB

Tema 7.1. IIpakTuyeckoe 3ansaTue Ne 27.KauecTBeHHBIE peakIuu Ha
Oo0HapyxeHHe HEOpPTaHWYECKUE BEIIeCTBA

HEOpPraHu4ecKux

KAaTHOHOB 1 aHHOHOB

Tema 7.2.

OOHapyxeHue
OPraHMYecKNX BellecTB
OTAEeJbHBIX KJIACCOB C
HCI0JIb30BaHHEM
Ka4eCTBEHHbIX peakiuii

IMpakTnyeckoe 3ansitue Ne 28. KauecTBEeHHbIE peaKIUH HA
OpPraHUYeCcKHe BELIECTBA

9K3AMEH
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6. TEMATUHYECKOE IINTAHUPOBAHME 110 YYEBHOMY

IMPEIAMETY

No HaumenoBaHue pa3jesioB U TeM Bceero | JIekmus Jauarus

n/n npaKkTu4eckue | 1a00paTopHbie
BBenenne 2 2 - -

1. | OcHOBBI CTPOEHHS BeNIECTBA 9 4 S -

1.1. | Ctpoenue aTOMOB XUMHUYECKHUX 4 3 1 -
9JIEMEHTOB M MpUPOJA XUMHUYECKOM
CBSI3U

1.2. | [lepnoanueckuit 3akoH u Tadmuma [1.1. 5 1 4 -
Menpeneena

2. | XHMHYeCKHe peaKkuuu 20 8 12 -

2.1. | Tumpl XUMHYECKUX pEaKIIUi 12 4 8 -

2.2. | DNEKTPOIUTHYECCKAs JUCCOIMALNS | 8 4 4 -
MOHHBIN 0OMEH

3. | Ctpoenne " cpoiictBa | 15 13 2 -
HEOPraHWYeCKUX BelleCTB

3.1 | Kmaccudukanms, HOMeHKmaTtypa u | 6 4 2 -
CTPOEHHE HEOPraHUYECKIX BEUIECTB

3.2. | ®U3NKO-XUMHUYECKUE CBOWCTBA 5 5 - -
HEOPraHMYECKUX BEIIECTB

3.3 | [IpousBoacTBO HEOpraHuyeckux | 4 4 - -
BEIIECTB. 3HAYCHUE U TMPUMEHEHHE B
OBITY U Ha IPOU3BOJICTBE

4 CTpoeHue U CBOIICTBA OPraHMYEeCKUX 38 20 18 -
BeleCTB

4.1 | Knaccuduxanus, CTpOEHUE U 8 2 6 -
HOMEHKJIATYpa OPTraHHYECKUX BEIICCTB

4.2 | CpoiicTBa, MPOU3BOACTBO U MPUMEHEHHe | 24 14 10 -
OPraHNYECKHX COCTMHEHUN

4.3 | OpraHnn4ecKue BEIIecTBa B 6 4 2 -
KU3HEICATCIILHOCTH YEJIOBEKA

5 Kuneruueckue u 9 2 7 -
TePMOJAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEeKAHUSA
XHMHYECKHX pPeaKIHl

5.1 | Kunernueckue 3akOHOMEPHOCTH 4 1 3
MPOTEKAaHUs XUMHUYECKUX peaKlui

5.2 | TepMoarHAMUYECKUE 3aKOHOMEPHOCTH 5 1 4 -
MPOTEKAHUS XUMHUECKUX PEaKIUi.
PaBHOBECHE XMMUYECKUX PEAKIIHIT

6 | lucnepcHble CHCTEMBbI 7 2 5 -

6.1 | JucniepcHble cucTeMbl U (PaKTOPBI UX 6 2 4 -
YCTONYUBOCTH

6.2 | McciienoBanre CBOWCTB  JUCTICPCHBIX 1 - 1 -

CHUCTEM
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7 KauecTBeHHbIE peaxkiun 2 - 2 -
00HapY:KeHUs OpPraHuYecKux "
HCOPIraHNIeCKUX BCIIECCTB
7.1 | ObHapykeHHE HEOPTAHUYECKUX 1 - 1 -
KaTHOHOB U daHHMOHOB
7.2 | OGHapy>XeHHE OPraHUYECKUX BEILIECTB 1 - 1 -
OTACJIBbHBIX KJIACCOB C UCIIOJIb30BAHUEM
Ka4eCTBEHHBIX PEaKIU
Hroro 102 51 51
[Ipn peanuzanuu conep:kaHus 00HIE00pa30BaTEIBLHOIO Y4eOHOro mnpeaMera
«Xumus» B mpexaenax ocBoeHus OIIOIT CIIO Ha 0a3e OCHOBHOI'O OOIIEro

oOpaszoBaHus ¢ MoJaydeHueM cpeanero oomiero oopazosanus (ITIICC3):

Buj yueOHoii padoThl

O0beM yacoB

O0bem 00pa3oBaTeIbHON POrpaMMbl 109,5
Oo6s13aTesibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 102
B TOM YHCIIE:
JIEKLIUA 51
IIPAKTHYECKUE 3aHATHS o1

J'Ia60paT0pHHe 3aHATUA

Y4eOHBIM IUIaHOM
HE MPEAYCMOTPEHO

CamocTosrenbHas pabora o0yyaroerocs

VY4eOHBIM IUIAHOM
HE MPEAYCMOTPEHO

Koncynbranuu

VY4eOHBIM IUIAHOM
HE IPETYCMOTPEHO

IIpomexyTouHass arrectauus B ¢gopme IK3aMeHa - /,5 4acoB

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHE ITPOI'PAMMBbI YYEBHOI'O
HPEAMETA « XUMUA»

7.1.0nucanue mamepuanvHo-mexHuueckou 0azvl,  HeOOXO0UMOU 01

ocyuiecmesieHuA oﬁpasoeam €J/IbHO20 npouecca

. OcHaIeHHOCTh CHenruaAJIbLHBIX
Ne HanmenoBaHue cienHaJbHBIX MOMEIIEHUH U . N
. . MOM elleHHii " MoOMeIleH i ISt
n/n NMOMeIeHUH JJIs1 CAMOCTOSITeILHOM PadoThl .
CaMOCTOSATeJIbHOH paGoThI
Kabunaer ecTecTBO3HAHWS, ayAUTOPHUS IS 1. Jlocka yuebHas
CPYIIOBBIX W WHIWBHUIYAIbHBIX KOHCYJbTALUMU, 2. PaGouee MeCTO IperoaaBaTens
1 |TeKylero KOHTPOJIS U IPOMEXYTOUHOM aTTeCTALUU. 3. KoMmmiekt yqe6H0ﬁ MeOenu Ha 25 yell.
4. Harngaaaele mocoous
414000,ACTan3HCKa$[ 06JIaCTI), T. ACTpaxaHL, 5. I1nakaTel TeMaTUUYeECKUE
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HaGepexnas 1 Mas,117, xopmyc Ne 1; arax 3, 6. MoOWIBHEI SKpaH Ha MITATUBE
nomerieaue Ne35 Lumien Master View 203x203 cm

7.MoOWIBHBII MyITbTUMEUAHBIH
npoekTop Panasonic PT-LC56E-000145

8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPAIIMOHHBIN

9. Crenap!

10.ITpuGopsl, HabOps! IOCY B,
J1a00paTOPHBIX MPUHAMIICKHOCTEH IS
XUMHIYECKOTO DKCIIEPUMEHTA, HaOOPHI
PCaKTUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOBHAA yueOHaA Tumepamypa:

bmunos, JI. H. Xumus: yueonuk ansa CIIO / JI. H. baunos, U. JI. [lepduiona,
T. B. CokonoBa. — 2-e u3zn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. ISBN
978-5-8114-7904-7. — Texct: 25eKTpoHHBIN // JlaHb: 3MeKTpOHHO-OMOIMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpaieHus:
14.10.2022). — PexxuM gocTyma: Juisi aBTOPH3. IOJIb30BaTEIICH.

0) OonoqnumenvHan yueOHan 1umepamypa:

I'ycena, E. B. Xumus nis CIIO: yue6Ho-MeToaudeckoe nocodue / E. B. ['ycena,
M. P. 3uranammna, J[. . Kynukopa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: »neKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpaieHus:
14.10.2022). — Pexxum mocTyma: i aBTOPU3. MOJb30BATEIICH.

Yepuukona, H. }O. XuMus B 10CTyMHOM U3JI0KEHUU: yueOHOE TOCOOUE JIJIsl CII0
/ H. 1O. YepHukoBa. — 2-¢ u3sa., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Tekct: onekrpoHHbld // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (marta
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[llesuunpina, JI. B. Xumus: yueOHoe mocodue / JI. B. IlleBHunpina, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —

Texkcr: anexkTpoHHbI // JlaHb: 3neKTpOHHO-OMOMMOTeuHass cuctema. — URL:
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https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BaTENEN.

6) nepeuens yueOHO-MemoouuecKko2o obecneuenus:

1. O6 ob6pazoBanuu B Poccuiickoii @enepannu: dhenep. 3akoH ot 29.12. 2012 No
273-D3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 No 99-D3, ot 07.06.2013 No
120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-@3, o1 04.06.2014 Ne 148-®3, ¢ u3M., BHECEHHbIMU DeepaaibHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. ®enepalbHBI TOCYAapCTBEHHBIA 00pa30BaTEeNbHBIM CTAaHAAPT CPEIHETO
oO1ero oOpa3oBaHus, YTBEPXKIACHHBIM NpHKa3oM MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpannoHHbIii No 24480).

3. Ilpukaz MunucrepcTBa mpocsemieHus Poccuiickot @enepauuu OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu deaepaibHON 00pa30BaTEIbHOM IPOrPaAMMBbI
cpeaHero ooiiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

2) unmepHem-pecypceol:

http://www.iprbookshop.ru/60767.html (Xumus B cTpoutenbcTe)

http://www.iprbookshop.ru/66393.html(O61ast 1 HeopraHuuecKast XMMHS)

http://www.iprbookshop.ru/71462.html(JIabopatopHblii mpakTHKyM 1O 0OIIEH
Y HEOPTaHUYECKON XUMUH)

http://www.iprbookshop.ru/64399.html(Anroput™m pemenus 3amad M0 XUMHH.
[TpakTukym.)

0) 2J1eKMmPOHHO-0UOIUOMEUHbLIE CUCHEMDL:

1. http://www.iprbookshop.ru (DmexTpoHHO-OMOIMOTEYHBIC CHCTEMBI)

2. DJIEKTPOHHO-OMOIMOTeUHAs cucTema «IPRbooksy»
(http://www.iprbookshop.ru/)

3. OO6pa3oBaTebHO-U3AATEIBCKHI LEHTP «AxageMus

(http://www.academia-moscow.ru /)
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8. OCOBEHHOCTH OPI'AHU3AIINU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 THBAJIM10OB U JINL C OTPAHNYEHHBIMH
BO3MOXHOCTSAMMU 3/10POBbs

]_IJ'ISI O6y‘IaIOHII/IXC5I N3 YHucCjla HHBAJIMIOB MW JIMO C OI'pPpaHUYCHHBIMU

BO3MOKHOCTSMHU 3J0POBBS HAa OCHOBAHUA ITMCbMCHHOTI'O 3a5BJICHUA yqe6HLIﬁ npeameT

«XUMHS» peaqu3yeTrcs € Y4eTOM OCOOEHHOCTEH MCHXO(PU3NYECKOTO pPa3BUTHA,

HHAWBUYAJIBbHBIX BO3MO>KHOCTEU U COCTOSIHUS 340pPOBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMS YYEBHOI'O

YMeHue ucnonb3oBarhb
MpUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMHAYECKHX SIBICHUH,
MIPOUCXOJIAIINX B
pupoe, ObITY U Ha
IIPOU3BO/JICTBE;

NPEAMETA
PesyabTaTsl Kona IIpoBepsiemble ®opMBI 1 METOIbI KOHTPOJIS U
o0y4eHus pe3yJib yYMEHHS ¥ 3HAHUSs OLIeHKH

(IMYHOCTHBIE, TaTOB pe3yJibTaToB 00y4eHHs

NnpeAMeTHbIE, Texymmun [Ipomexyrounas
MeTanpeaMeTHbIEe) KOHTPOJIb aTTecranus

JUYHOCHIHbLE
YyBCTBO TOPJIOCTH JII | 3HaTb OCHOBHBIE Yemuwii onpoc 9K3aMeH
U YBaXXEHUS K 3aKOHbI XUMHUHU U lIpakmuueckas
UCTOpUU U OTKPBITHS B XUMUH, paboma
JOCTHXKEHUSIM CEJIaHHbIE Tecmuposanue
OTEYECTBEHHOM POCCHUICKMMH YUCHBIMH- | Peghepam
XUMHUYECKON XUMHUKaMHU;
HayKH; XUMHYECKU YBEPEHHOE 10JIb30BaHUE
IrpaMOTHOE XUMHUYECKON
MOBE/ICHUE B TEPMHUHOJIOTHEN U
npo¢eccuOHAIBLHO CUMBOJINKOM;
I AeSITETPHOCTH U B XUMHYECKH IPAaMOTHOE
OBITY IpU MIOBE/ICHHE B
oOpallleHuH ¢ npodeccroHanbHOI
XUMHUYECKUMH NeSITeIbHOCTH U B OBITY
BEIIECTBAMM, pu OOpaIIeHUH C
MaTepuagamMu u XUMHYECKHUMHU
IIPOLIECCAMU; BELIECTBaMH,
MaTepHuagamMy 1
MIpOLIECCAMU;
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YMETb HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTO MTOBECHUS
B OKpY’Karolie cpene,
JUIsL OLIEHKH BIIMSTHUS
XUMHYECKOT0
3arps3HEHUS
OKpY’Karollen cpepl Ha
OpraHu3M 4YeJOBeKa 1
JpyTue KUBbIC
OpPTaHU3MBI;

yYMETb HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUIS IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOU
KOHIIEHTPALIUU B OBITY U
Ha MPOU3BO/ICTBE;

TOTOBHOCTB K JI2 | Tlonumats CynmiHOCTh U | Peghepam
MPOJOJIKECHHUIO COLIMATIbHYIO
o0Opa3oBaHUs U 3HAYUMOCTH CBOCH
[OBBIIIEHUS Oyxayuieit nmpodeccuu,
KBIM(DHUKAITIH B MIPOSIBIIATH K HEH
n30paHHOM YCTOWUYMBBINA UHTEPEC;
npo¢eCCHOHATBLHO CamocTosATeNbHO
i IesITenTbHOCTU U OTIpeIETISATh 3a7]a4u
00BEKTHBHOE po¢heCCHOHATTLHOTO U
OCO3HaHUE POJIH JTUYHOCTHOTO Pa3BUTHSA,
XUMHYECKHX 3aHUMATbhCS
KOMIIETEHIIU B camMo00pa3oBaHUEM,
3TOM; OCO3HAHHO IUIAHUPOBATH
MOBBIIIIEHUE
KBaJIM(DUKAIIH.
YMEHHE JI3 | YMeTh ucnonb30BaTh Pegepam
WCTIOJB30BATh JOCTIKEHUS
JOCTHKEHUS COBPEMEHHOM
COBPEMEHHOMN XUMHUYECKON HAyKH CO
XUMHUYECKON HayKu cBoei
Y XUMHYECKUX npogecCuoHaIbHON
TEXHOJIOTUH JIs JeSITebHOCTBIO JUIS
MTOBBIIICHUS TTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
WHTEIUIEKTYaJIbHOT WHTEIUIEKTYaJIbHOTO
O Pa3BUTHS B pa3BUTHUS;
BBIOpaHHOM
npo¢eccuOHATBLHO
W e TeIbHOCTH,
MEmanpeomMemHnpix:
HCIIOJIb30BAaHNE M1 | paborathb C Ilpakmuueckas | sx3ameH
Pa3IUYHBIX BUIOB TEOPETUUECKUM paboma
MO3HABATEJIbHOMN MAaTepHAJIOM, Pegepam
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JCATECILHOCTH U
OCHOBHBIX
HMHTEJUICKTYaJIbHBIX
onepauuin
(mocTaHOBKH
3a/1a4H,
(hopMyIIHpPOBaHHUS
TUIIOTE3, aHAJIN3a U
CUHTE3a,
CpaBHEHUS,
000011IeHH S,
CUCTEMaTHU3all1H,
BBISIBIICHUS
MIPUYHHHO-
CJI€ICTBEHHBIX
CBsI3€i1, IIONCKA
aHAJIOr OB,
(dbopmyIHpoBaHuUs
BBIBOJIOB) TSI
peleHus
MMOCTaBJICHHOM
3a/1a4u,
MIPUMCHCHUE
OCHOBHBIX METOJIOB
ITO3HAHMS
(Habmro1eHMS,
HAy4YHOTO
IKCIIEPUMEHTA) JIJIst
W3YYCHHUS
Pa3IUYHBIX CTOPOH
XUMHYECKHX
00BEKTOB H
MIPOIIECCOB, C
KOTOPBIMHU
BO3HHUKAET
HEOOXOUMOCTh
CTaJIKUBAThCS B
npo¢eccuOHAIBLHO

i chepe;

aHaAJIM3UPOBATh, 1ENaTh
BBIBOJIBI.

MIPUMEHSTh OCHOBHbIE
METO/bI TO3HAHUS
(Habmro1eHMs, HAYYHOTO
SKCIEPUMEHTA) JIst
W3YYEHHUS Pa3INuHbIX
CTOPOH XMMHUYECKUX
00BEKTOB U MPOILIECCOB,
C KOTOPBIMU BO3HHUKAET
HE00XO0IMMOCTh CTal-
KUBAaThCA B
npodecCuoHAIbHON
cdepe;

YMEHHSI JIe1aTh BBIBOJIBI,
YMEHUE BBISIBIIATD
CYLIECTBEHHOE,
pa3BUTHE JTIOTUYECKOTO
MBIIIEHUS] IPU paboTe
C TEKCTaMH, OYKIIETOM,
HabIr01aTh 32
BEIECTBaMH, IPOBOJIUTH
HCCIIEI0BATENIbCKUE
MPOLIEYPHl, pa3BUBATh
MO3HABATEJIbHBII
WHTEpPEC K MPeIMETY U
MpoIIecCy MO3HAHMUSL.
yMEHHE
XapaKTepU30BaTh
AJIEMEHTHI 0 UX
TTOJIO’KEHHUIO B
[Tepuonnueckon
cucteme JI.11.
Menneneesa.
OOBACHATH 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS,
MPUPOLYy XUMHUECKOU
CBSI3U 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU
pEeaKINK U MOJ0KEHNE
XUMHUYECKOTO
paBHOBECHS OT
pa3nUYHBIX (HaKTOPOB;
YMETh OTNPEIETATh
BO3MOKHOCTHU
MPOTEKAHUS
XUMHYECKHX
IIPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSIX U
OIICHKU HUX IOCIEICTBUI

Tecmuposanue
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HCIIOJIb30BaHNE
abCTPaKTHOTO
MBIIICHHUS,
MPOJIOIKUTH Pa3BUTHE
XUMHYECKOH peuH,
oboraraTh ee
CJIOBapHbIH 3amac npu
YCTHBIX OTBETaX U
IPaMOTHOE BBINIOJIHEHUE
MIPU CaMOCTOSATEIbHBIX
3a/laHUsX.

CBSI3BIBATh U3YYCHHBII
Marepua co CBOei

npodeccrnoHabHOM
JESITeIbHOCTBIO
HCIIOJIb30BaHUE M2 | IIpoBoauTh IIpakmuueckas
pa3IUYHbIX CaMOCTOSITENIbHBIN paboma
HWCTOYHUKOB IS MOUCK XUMMHUYECKOMN Peghepam
MOJTy4YeHHUs uHpOpMaINU C
XUMHUYECKON HCIIOJIb30BAHUEM
uHpopManuy, pa3IMYHBIX HCTOYHHUKOB
YMEHHE OLICHUThH €€ (Hay4HO-TIOMYJIIPHBIX
JOCTOBEPHOCTD ISt U3JIaHUH,
JOCTUKECHUS KOMIIBIOTEPHBIX 0a3
XOPOIINX JIAHHBIX, PECYPCOB
pe3yibTaToB B WNurepuera);
poecCHOHATILHO UCIOJIb30BATh
i chepe; KOMIIBIOTEPHBIE
TEXHOJIOTUH JIs
00palboTKu U nepeaayu
XUMUYECKON
nH(popMaln U ee
IIPEICTABICHUS B
pa3IuuHbIX (hopMax.
Ocyl1iecTBISTh TOUCK
uH(popManuy,
HE00XO0IMMOM ISt
3¢ (EeKTUBHOTO
BBITIOJTHEHUS
npodeccnoHambHBIX
3a/1a4y
npeoOMemublx:
c(OpMHPOBAHHOCT 111 | Ilonumats posib XUMHH | Yemmuwii onpoc | sk3amen

b IIPEACTABJICHUH O
MECTE XUMUU B
COBPEMEHHOM
HAy4YHOH KapTHHE
MUpa; TOHUMaHUe
PO XUMHUU B
(dhopMUpoBaHUH
Kpyrosopa u
(YHKIIMOHATILHOM

B €CTECTBO3HAHHHU, €€
CBSI3b C APYTHMH
€CTECTBEHHBIMHU
HayKaMH, 3HAaYCHHEC B
YKU3HU COBPEMEHHOTO
oO1ecTBa

3HaTh BaKHEHINE
BEIIECTBA U MaTEPUATIBL.

Tecmuposanue
IIpaxmuueckas
paboma
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TPaMOTHOCTH
YyeJIoBEKa IS

peleHus
MPaAKTUYECKUX
3ajad;
BJIaJICHHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmusiii onpoc IK3aAMEH
OCHOBOIIOJIAraroIn XUMHH: cTexuoMerpust, | Tecmuposarue
MU XUMHYCCKUMU 3aKOH COXPaHEHUs Ilpakmuueckas
IMOHSATHSIMH, MaccChl BEIICSCTB, paboma
TEOPUSIMH, BJIaJICTh
3aKOHAMH U OCHOBOIIOJIAral0IUMH
3aKOHOMEPHOCTSIMHU XAMUYCCKUMU
; YBEpEHHOE MOHSITUSIMH, TEOPUSIMU,
MOJIb30BaHUE 3aKOHAMU U
XUMHYECKON 3aKOHOMEPHOCTSIMU;
TEPMUHOJIOTHEHN U YMETh Ha3bIBATh:
CHMBOJINKOM; W3y4YEHHBIE BEIIECTBA 10
TPUBHAIILHON WIH
MEXKIYHAPOIHON
HOMEHKJIATYpE;
BJIaJICHUE II3 | ymeTb  BBIIOJIHATH Ilpakmuueckas | sx3ameH
OCHOBHBEIMU XAMHAYECKUM paboma
METOAaMH SKCIEPUMEHT 110 Tecmuposanue
Hay4HOT'O pacro3HaBaHUIO Jlabopamopnas
IMO3HAHUS, BaKHEHIIINX paboma
HCIIOJIb3YEMBIMH B HEOPraHUYECKHUX U
XUMUH: OpraHUYEeCKHUX
HaOJII0ICHUEM, COCIUHEHMIL;
OIIMCAHHUEM,
HU3MEPECHHEM,
JKCIIEPUMEHTOM;
yMEHHUe
o0OpabaTkIBaTh,
OOBACHATH
pe3yabTaThl
MIPOBEACHHBIX
OIIBITOB U ACiaTh
BBIBOJIEL;
TOTOBHOCTH U
CITOCOOHOCTH
MIPUMEHATHh METO/IbI
TTO3HAHUS TIPU
pereHnun
MPAKTUYECKHUX
3ajad;
c(hOpMUPOBAHHOCT 114 | Ymerp pemiathb Ilpakxmuueckas | sx3amen
b YMEHUS JaBaTh pacyeTHbIE 3a/1a4u 1O paboma
KOJIMYECTBECHHBIC xumMudeckuM popmynam | Tecmuposanue
OIIEHKH U Y YpaBHEHUSIM;
MIPOU3BOIUTH HCTIOJIb30BATh
pacyeTsl 1o MPUOOPETEHHBIC 3HAHUS
XAMUYECKAM Y YMECHUS B
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dbopmynam u

MPAKTUYECKOMN

YpaBHEHUSM; JeSATEIbHOCTH U
MTOBCEIHEBHOM JKU3HHU:

BJIAJICHUE 115 | Ymenue 0e301MacHOro Yemmuwiii onpoc

MpaBUJIaMu oOparieHusi ¢ roprounMu | [Ipakmuueckas

TEXHHUKHU Y TOKCUYHBIMU paboma

0€30MMacHOCTH NPU BELIECTBAMH U Jlabopamopnas

WCIIO0b30BAaHUH 1a00paTOPHBIM paboma

XUMHYECKHX o0opynoBaHuEM;

BELIECTB;

c(hOpMHUPOBAHHOCT 116 | YMeHue KpUTHIECKOU Yemuwui onpoc

b COOCTBEHHOM
MO3ULIMHU TI0
OTHOIIEHHUIO K
XUMHUYECKON
uHpopManuy,
MOJIy4aeMoil u3
pa3HbIX
HCTOYHHKOB.

OILICHKU JJOCTOBEPHOCTH
XUMHUYECKOH
uHpOpManuy,
MOCTyIauEen U3
Pa3HBIX UICTOYHHUKOB.

Peghepam
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Koa u
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peIICHUS
3a1a4
npodeccHnoHATEHOM
JeSATEIIBHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPYAY, OCO3HaAHUE IIEHHOCTH MacTEepPCTBA,
Tpyaosooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTh
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHSITh
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0a30BbIe JJOrHYEeCKHE TeiiCTBHS:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBINA MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;
- OIPENENATh LEH IeATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTH, OICHHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPoOIieM

- BJIQJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOPAs
BKJIFOYAET: OCHOBOIIOJIAraONINe MOHATHS (XUMUYECKUN JIEMEHT,
aToM, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-dJIEKTPOHHBIE
opOHUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEIBLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKast
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHbII
ckeseT, (GyHKIMOHANIbHAS TPYIINa, paguKal, U30MepHs,
M30MEpPhI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOI0POIbI,
KHUCIIOPO/I- ¥ a30TCOIEPIKaIINe COSAMHEHUS, OMOJIOTHYECKH
AKTUBHBIC BEIIECTBA (YTJIEBO/BI, )KUPbI, OEIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuil (OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, K30~ U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHIECKAS
U CCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs XUMHUECKOTO CTPOCHHSI OPraHUYeCKIX BEIIECTB
A.M. byrneposa, Teopus 3JIEKTPOIUTHUECKON TUCCOIUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH,
(hakTonornueckre CBEJACHMs O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
YEJIOBEKa;




0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHuUs mpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMETPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYEHHBIC B XOJIC PEIICHUS 3a1a49H
Pe3YNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3HPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAaHUs B IO3HABATCIIBHOW U
COLIMAIBHON MTPAKTHUKE

- YMETb BBIABIISITh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMHCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKUX U
OpPraHWYECKUX BELIECTB U UX MPEBPALLECHUN; BBIABIISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATUSIMU U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HANMEHOBAHUS XUMUYECKUX
COEMHEHHNI MEXIYHApPOIHOTO COK3a TEOPETUUECKON U
MPUKIIATHON XUMUHU U TPUBUAIBHBIC Ha3BaHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (hOpMaIIbICTH I,
YKCYCHAasi KHCJIOTa, TJIUIMH, yrapHbIA ra3, YriIeKHCIIbIN Ta3,
aMMUaK, raiieHasl U3BeCThb, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATH UX CMBICT; IOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCTIEPUMEHTAMH 1
3alUCSIMU YPABHEHHI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIMBATh MPUHAJIIC)KHOCTh U3y4YEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB K OMPEICICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
BaYKHEUIIIME CBOMCTBA; ONPEACIATh BUABl XUMUYECKUX CBS3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS ), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUATLHOM €MHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe Y 3HAUCHUH XUMUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00eCrieueHNU YCTOMYHNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnr mpodIeM YKOIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM

25




0€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B 00ECIICUCHIH
panMoHaIBFHOTO IPUPOAOIOIB30BaHMUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 001N KyJIbTYphI UEIOBEKA, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO
U IPUPOJIHON CpeIe;

- BJIaJIeTh CUCTEMON XUMHUYECKUX 3HaHUI, KOTOpas
BKJII0YAET: OCHOBOIIOJIAraroIlye MOHATHS (JOIOIHUTENBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIIbI, OCHOBHOE U
BO30YXJCHHOE COCTOSIHME aTOMa, THOpUAU3AIHS AaTOMHBIX

nn

opOuTaneit, xumuueckas cBsi3b (" " u """, KpaTHBIE CBS3M),
MOJISIpHasi KOHLIEHTpALHsl, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reoMeTpuueckas (IUC-TPaHC-U30MEPHs), TUIIBI
XUMHUYECKHUX PeaKiuii (roMo- U TeTepOreHHbIe, 00paTUMBIE U
HEeOoOpaTHUMBIE), PpaCTBOPHI (MICTUHHBIC, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUPATHI, CTENIEHB AUCCOIMAIINH, SJIEKTPOJIN3,
KPEKUHT, pu(OPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUECKHE 3HAHNS, JISKAIINE B OCHOBE TOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM,
COBpPEMEHHBIE MPEICTABICHUS O CTPOCHHUH BEIIECTBA Ha
aTOMHOM, MOJICKYJISIPHOM U HaIMOJICKYJISIPHOM YPOBHSIX;
MPEJICTaBICHHUS O MEXaHU3MAaX XUMUYECKUX PEaKIui,
TEPMOAMHAMHYECKUX M KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMUYECKOM PABHOBECHH, TUCIIEPCHBIX
CUCTEeMax, (aKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
TOJTy4EHUHU U O€30TaCHOM HCTIOb30BaHUH BaKHEHTITHX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
MPAKTHYECKOM JIEATeTLHOCTH YETIOBEKA; OOIINX HAYIHBIX
MIPUHIIMIIAX XUMHAYECKOTO MPOU3BO/ICTBA (Ha MpUMeEpe
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MPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMCTh IMPOBOAUTD PACUYCTHI 10 XUMHUYCCKUM (bOpMyJIaM u
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN C UCITOJIb30BAHUEM
(bu3MYeCKUX BEIUYHH (Macchl, 00beMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBECHHON
CTOPOHBI: PACUYETHI 110 HAXOKICHUIO XUMUYECKON (HhOPMYJIBI
BEIIIECTBA; pacyeThl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTa PEAKIUU, €CIN OJJHO M3 UCXOIHBIX BEIIECTB JIAHO B
BH/JIC PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MIMEET
MIPUMECH ); PacueThl MAaCCOBOM MJIM 0OBEMHOM JIOJIM BBIX0]1a
IPOAYKTa PeaKkIuu; pacyeThl TeroBoro 3 dexra peakuui,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b
HU3YUYCHHBIX HOH?ITI/IfI, MMPUMCEHATE COOTBCTCTBYIOIIUC ITOHATHUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBIABIISATH
B3aHMOCBS3b XUMUYECKUX 3HAHUU C ITOHITHUSIMU U
MPECTaBICHUSIMH JPYTUX IPEIMETOB ISl 00Jiee OCO3HAHHOTO
MOHUMAaHUA U O0BSICHEHHSI CYIIIHOCTH MaTepPHAIbHOTO €IMHCTBA
MUPA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
O00BSICHEHUS ¥ IPOTHO3UPOBAHUS SIBJICHHM, UMEIOITIX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXYHApPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K NU3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHUH; UCIIOJIb30BATh XUMUYECKYIO
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CUMBOIIUKY JIJIsl COCTaBJICHUS POPMYT HEOPTaHUIECKUX
BEILIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX) (POPMYIT OPraHU4YEeCKUX BEIIECTB;
COCTaBJISITh YpaBHEHUSI XUMUYECKUX PEAKIUN 1 PaCKPbIBATh UX
CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii; peakiuii HOHHOro 0OMeHa IyTeM COCTaBICHUS HX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI; peaKIuii
TUAPOIIN3a, PEAKIIMNA KOMILIEKCO0OOpa3oBaHus (Ha mpuMmepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TOATBEP>KIATh
XapaKkTepHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aITUCSIMU YPaBHEHHI
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYEeCKHe BEIIECTBA U XMMHUECKHUE PEAKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIIMH U3y4aeMbIX XUMHUYECKIUX 0OHEKTOB;
XapaKTePU30BaTh COCTAB U BaYKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYICKAIIUX K OMPEICTICHHBIM KJIaccam | rpyIimnam
COEIMHEHUH (TIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE 3(PUPHI, CIUPTHI, PEHONBI, aTbIACTUIH,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPHUPHI, KUPBHI,
yTJEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OTIKU); TPUMEHSTh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEIIECTB ISl IKCIIEPUMEHTAIbHOM
MIPOBEPKHU TUMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKUX PEaKIUi U TPOTHO3UPOBAHUS BOZMOKHOCTEHN MX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPax XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
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COEIMHEHUI OT KPaTHOCTH U TUIA KOBaJIEHTHOU cBs3u ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaxX; a
TaKXe 0T 0COOCHHOCTEH peann3aliy pa3InyHbIX MEXaHH3MOB
IIPOTEKAHUS PEAKLIMIA;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>K/ICHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXKHOCTHU, UCIIONb3YsI
d-aneKTpoHHbBIe" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSITMHEHUH TI0
nepuoaaM U IpyImam;

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIM3a u
WHTEPIpETAINN
uHpOpMaLUU U
MH(pOPMalLOHHbIE
TEXHOJIOTUH JUIs
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JeSTEeTbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
n O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOI'O Ha JHUAJIOTC
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY JTFOIbMU U
MO3HAHUS MHPA;

- 0CO3HAHME LIEHHOCTHU HAY4YHOH JIeTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh MJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJyYeHHE STUIICHA U U3yUYEHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKIMH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiuu O€IKOB; MPOBOAUTH PEAKIIUHN HOHHOTO OOMEHa,
OIIPEACIIATH CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIC 3a/1a4u 10 TeMaM "Mertabl" 1
"Hemeranbl") B COOTBETCTBUM C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpalIeHUH C BELIECTBAMHU U J1a00paTOPHBIM
000py/I0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
9KCIIEpUMEHTa B (hOpMeE 3aMKucH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yJIbTaTOB;
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- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMIO0 U UHTEPIIPETALINIO
MH(pOPMAaLIUU Pa3IUMYHBIX BUJIOB U (JOPM IIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs! UH(QOPMAILMK U 1IeJICBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMAIIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 3aJ1a4 C
co0utto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, IPaBOBbIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uH(popMalu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH,

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HHPOPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIZICTh OCHOBHBIMU METOZAMH Hay4YHOT'O IIO3HAHHUS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroieHue, n3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETh IPOBOJUTH PacyeThl 10 XUMHUUECKUM (OopMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(GU3NYECKUX BETUYMH, XapaKTEePU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHs) Fa30B, KOJIMUYECTBA BEIIECTBA; HCII0JIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS IS IIPUHATUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
U X IPUMEHEHUEM;

- YMETb CAMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (TIOJy4eHHE U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB, KAUECTBEHHbBIE
peaKuuu yriieBOAOPOI0B Pa3INYHBIX KIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEILICHUE
9KCIIEPUMEHTAJIBHBIX 33a4 110 PAaCIIO3HABAHUIO HEOPTraHUYECKUX
¥ OpPraHMYEeCKUX BEIIECTB) C COOIIOACHNEM MpaBUIl O€30I1aCHOTO
oOpalleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYy10BaHUEM,
(hopMyIMpOBATH 1IENTU UCCIEI0BAHNUS, IPEOCTABIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANIPABICHHBIN TTOUCK
XUMHYECKON MHPOpPMAIUH B pa3IMYHbIX UCTOUHUKAX (HaydHas
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBA MaCCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue), KpUTUIECKU
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aHAJM3UPOBATh XUMHUYECKYIO0 HH(POPMALINIO, TIepepadbaThiBaTh ee
1 MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOI
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAX HAyYHOT'O ITO3HAHUS
SIBJICHUH TIPUPOBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
UCCJIEIOBAHUH BEILIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJIEHU, UMEIOIIMX MECTO B IPUPOJIE MPAKTUYECKOMN
JESITEJIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
pabortath B
KOJUICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIIHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

') COBMECTHAasI 1eITeIbHOCTD!

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTHKEHUIO: COCTABIIATh IUIAH IEHCTBUMN, PaCIIPEIEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/aTh Pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX
pealbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B PA3JIMUHBIX CUTYaLUIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

- YMETh IUIaHUPOBATh U BBITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE dTUIIEHA U U3yYEHHE €rO CBOICTB,
KayeCTBEHHbIE PEaKIIMK Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypalus OeJIKOB MpU HarpEeBaHUU, [IBETHHIE
peaxuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OTIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLIUU
Ha cynbdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemaTh dKCIepuMeHTaIbHbIC 3a7aun 1Mo TemaM "MeTtaisl" u
"Hemeransel") B COOTBETCTBUHM C IPABUIIAMU TEXHUKH
6€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAaMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3yIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPME 3aIIUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX
Pe3yJIbTaTOB;

-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT (TI0JydeHHe U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX M OPraHUYeCKHUX BEIIECTB, KAUECTBEHHbBIE
peakuuu yriieBOAOPOI0B Pa3InYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIUX OPraHNYECKUX BELIECTB, PEIICHUE
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OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIFOAEH IpU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUU
JIPYroro 4eioBeKa;

IKCIIEPUMEHTAIBHBIX 33][a4 [0 PACIIO3HABAHUIO HEOPTaHMUECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MPaBUI 0€301aCHOTO
oOpalIeHus ¢ BeleCTBaMU 1 Ta0OpaTOPHBIM 000PYI0BaHUEM,
(hopMyIHpOBATH 1SN HCCIICIOBAHUS, IPEIOCTABIISATH B
pa3myHON opMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH H
OLICHUBATh UX JJOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen cpepl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITHAITHI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3G PEKTUBHO
JIECTBOBATH B
Ype3BBIYAIHBIX
CUTYaIUsIX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPBHI,
MNOHUMaHUE BIIMSHUS COLMATBbHO-3)KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICUCTBUM B
OKpYKaloIleH cpelie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUSATHBIE
HKOJIOTUYECKUE MOCIIEACTBUSA IIPEANPUHUMAEMBIX IEUCTBUH,
[Ipe0TBpallaTh UX;

- paCLUIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIe10BaTEIbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIIbHOCTH;

- chopmupoOBaTh MPEACTABICHUS: O XUMUYICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUH B IIO3HAHKUH SIBJICHUH TIPUPOBI, B (HOPMUPOBAHUHT
MBIIUICHUS U KYJIBTYPbI IMYHOCTH, €€ (DYHKIIMOHATLHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl pEeIISHUS MTPAKTUYECKHUX 3a/1a4
Y DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON Cpefie;

- YMETb COOJIIOAaTh MPaBUIIa SKOJOTUUECKH
1enecoo0pa3zHoro MoBeJACHUs B ObITY U TPYJIOBOH JESATENILHOCTH
B ILIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS M OKPYXKAIOIIEH
MPUPOJIHOM CPE/Ibl; YUYUTHIBATH OMIACHOCTH BO3/IEUCTBUS Ha
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAs CMbICI
MoKa3aTesl MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATh, AHATM3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJOrHYeCKO 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPON3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; HCIOIB30BATh MOJyUYE€HHbBIE 3HAHUS TSI
MPUHSATHS TPAMOTHBIX PEHICHUN MPOoOJIeM B CUTYaLUSX,
CBSI3aHHBIX C XUMMEH;
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- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA JKUBBIC
OpTraHru3MbI OIIPEACIICHHBIX BCIICCTB, IOHUMAA CMBbICJI
II0KAa3aTels MPeIeIbHOM T0IyCTUMONM KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
IIPEIOTBPALICHNSI UX BPEIHOIO BO3ICHUCTBUS HA OPTAaHU3M
YeJI0BEKa.
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