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1. HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 00111€00pa30BaTENBHOIO Y4EOHOTO MpeaMeTa «XUMUSDH
npenHasHaueHa i u3dydeHuss xumud B koimemke JKKX AIACY, peanusyromem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CPEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OCHOBHO nipodeccuonanpHoi oopazoBarensHoii mporpammel CITIO (ITTICC3) na 6aze
OCHOBHOI'O 00111er0 00pa3oBaHus MPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX PabOUMX,
CIy)KallluX TI0 CIEHUAIBHOCTH 08.02.14 «DOkcmnyatanas W 0OCIyKUBaHHUE
MHOTOKBAPTUPHOTO JIOMa

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

- @enepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
oOmero oOpa3oBaHus, YTBEPKIACHHBIM HpHKa3oM MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunnctepctBoM  toctuiuu  Poccuiickoit  ®epepamuun 7 wutons 2012 r.,
peructpainoHHbiii Ne 24480).

- Ilpukazom MuHuncrepcTBa mnpocsemeHuss Poccuiickon Penepauum  OT
23.11.2022 Ne 1014 «O06 yTtBepxkaenun heaepaibHON 00pa30BaTEIbHON TIPOrPAMMBI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

Conepxanue mnporpamMMbl y4eOHOTO mpeameTa «XHWMHS» HAMpaBlIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIe:

- (¢opMmupoBaHHE Yy OOy4yalIIUXCAd YMEHHS OLICHMBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JISl KOXKIOTO YETIOBEKa;

- opMupoOBaHUE y 00YUAIOMIMXCA LIEIOCTHOTO MPEICTABICHUS O MUPE U POJIH
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS

OOBSCHATh OOBEKTHI M MPOIECCHI OKPYKAIOMICH JEHCTBUTEIHHOCTU: MPHUPOIHOM,



COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, — UCIIOJIB3YS AJIsl 3TOTO XUMUYECKUE
3HaHUS,

- pa3BUTHE Y OOYyYArOUIUXCsl YMEHUH pa3nuyuarh (PakThl U OIICHKU, CPABHUBATD
OIICHOYHBIC BBIBOJbI, BUACTh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpEJICTICHHON CUCTEMOM IIEHHOCTEH, (hOpMYITUPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO
MTO3UIIUIO;

- npuoOpereHre OOyYalolUMHCS OIbITa Pa3HOOOPa3HOW JEATEIbHOCTH,
MO3HAHUS W CaMOIIO3HAHMS; KIFOYEBBIX HABBIKOB, HMEIONIUX YHUBEPCAIBHOE
3HAUCHUE JUIsI PA3IMYHBIX BHIIOB JCATEIHHOCTH (HABBIKOB PEIICHHS TMPOOIIeM,
MPUHATHS PEIICHUN, MOUCKA, aHAIN3a U 00pa00TKU HHPOpMAITUU, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHUM, COTPYJHUYECTBA, OE30MaCHOTO OOpalleHus ¢

BEILIECTBAMHU B TTOBCEHEBHOM JKU3HU).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA
«XHUMMUSA»

XuMusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOEHUH, CBOMCTBAX U
NpEBPAIICHUSX, 3HAYEHHMH XWMHYECKHX BEILECTB, MATepUalIOB M IPOLECCOB B
PAKTUYECKOH JeATEeIbHOCTH YEJIOBEKa.

Conepxanue  o0meoOpa3oBaTeNbHOTO  Yy4eOHOro  mpeamera  «XUMUsD»
HaIpaBJICHO HAa YCBOEHHE OOYYaIOIIMMUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOPHI
XUMHH; OBJIAJICHUE YMEHUSMU HAONIOAAaTh XUMHUYECKUE SBJICHUS, MPOBOAMUTH
XUMHUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMUMHUYECKUX (POpMyII
BEILIECTB U YPABHEHNI XMMHUYECKUX PEAKIIUM.

B nponecce nzydyeHus XumMun y o0y4aronuiuxcs pa3BUBalOTCS 03HABATEIbHBIC
MHTEPEChl U WHTEJUIEKTYaJbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIHLHOM
npUoOpeTEeHUs] 3HAHUN 10 XMMHH B COOTBETCTBUU C BO3HHMKAIOUIMMH KMU3HEHHBIMHU
npobsieMaM, BOCHHUTHIBAETCS O€pexHOE OTHOUICHHS K MpHUpPOjAe, IMOHHUMaHHE
3I0pOBOT0 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKICHUS IBICHUN, HAHOCSIIINX

Bpell 3J0pPOBbI0 U OKpyxkaromieil cpeae. OHUM OCBaMBalOT MPUEMBI T'PAaMOTHOTO,



0€30IacHOr0 KCIOJIb30BAHUSA XUMUYECKUX BEIIECTB U MaTEpUajoB, IPUMEHSEMbIX B
OBITY, CEIbCKOM XO3sIIICTBE U HA TIPOU3BOCTBE.

B mnpodeccuonanbHbix  00pa3oBaTENbHBIX OpPraHU3alUAX, PEATU3YIOIIUX
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHET0 O0IIEeT0 00pa30BaHus B MpeEesiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 001Iero 00pa3oBaHusi, yueOHBIN IpeaMeT « XUMHUSH)
uzydaetcst Ha 6a3oBoM ypoBHe PI'OC cpeanero obmiero oopazoBaHusi, OCHOBBIBAETCS
Ha 3HAHUSIX OOYYArONIMXCs, TOJMYYEHHBIX TPU H3ydeHHH (DU3UKH, OHOJIOTHH,
reorpaguu, MaTeMaTUKU B OCHOBHOM HIKOJIE.

Peanuzamus [eAyKTHMBHOTO TOAXOJa K HW3YYCHHIO XUMHH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTHYECKHX OIEpalMii MBINIJICHUS, KaK aHajdu3 W CHHTE3,
00001IeHHe ¥ KOHKpETU3allusi, CpaBHEHHWE U AaHAJIOTHs, CHUCTEMaTu3alus u
KJ1accuUKaIus.

N3yuyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX,
peanu3yromux 00pa30BaTEIbHYI0 MpPOrpaMMy CpeaHero oOIiero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOII CIIO na 6a3ze 0CHOBHOro o0IIero 0Opa3zoBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT ITpOouJis podeccnoHanibHOro o0pazoBaHusi. ITO
BBIPXACTCSI B COJIEP>)KaHUU 00YyUEHHUS, KOJTMYECTBE YaCOB, BRIJICISIEMBIX HA U3YUYCHUE
OTIIEJBHBIX TEM MPOrpaMMbl, TTyOWHE WX OCBOCHMS OOyYaroluuMucs, o0beme u
XapakTepe MPaKTUUECKUX 3aHATUH, BUJaX BHEAYTUTOPHON CaMOCTOSITEIIbHON PabOTHhI
CTYZCHTOB.

B npomecce u3ydeHHss XMMHHU TEOPETHUUYECKHUE CBEACHHUS JIOMOJHSIOTCS
JEMOHCTPALMSIMH, JTAOOPATOPHBIMU ~ OTBITAMH W MPAKTHUYSCKUMH  3aHATHSIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OJKcrepuMmeHTy. OH OTKpBIBaeT
BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYYAIONMIUXCS CICIHMAIIbHBIE TPEAMETHBIC YMEHUS:
paboTaTh C BEIICCTBAMH, BBINIOJHATH IPOCTHIE XWMHUYECKHE OIBITHI, YYHThH
0e30MmacHOMY M JKOJOTMYECKM TIpaMOTHOMY OOpallleHHI0O C  BeIleCTBaMH,
MaTepHuaaMH | MpoIieccaMu B OBITY M Ha IPOU3BOICTBE.

B mpouecce wu3ydeHus XUMHH BaKHO (OPMHUPOBATH HH(GOPMALUOHHYIO
KOMIIETEHTHOCTh oOydaromuxcs. [losToMy mpu opraHu3anud CaMOCTOSTEIHHON

paboThl HEOOXOIMMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
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uHbopMalluu B CpeACTBaX Maccmenua, VHTepHeTe, y4eOHON U creuuasbHOU
JUTEpaType C COOTBETCTBYIOIINUM O(POPMIICHUEM U MPEICTaBIECHUEM PE3YIbTaTOB.
[Ipu otbope conepxkaHus ydeOHOro mnpeameTa «XHUMHS» HCIOJIb30BaH
MEXIUCIUILUIMHAPHBIN MMOAXO0/I, B COOTBETCTBHHM C KOTOPBIM OOYYArOIIMECS HOJKHBI
YCBOUTb 3HaHUSI U YMEHHUsS, HEOOXOAuMble i1 (POPMHPOBAHUS €IMHOM LIETOCTHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, ONpeAessmomeil (popMUpPOBaHUE HAYYHOIO
MHPOBO33pPEHUS, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUYECKOM JI€ATEIbHOCTH
N3yuenne o01ieo0pazoBaTenbHON y4eOHOT0 peaMeTa « XUMUs»  3aBepliaeTcs
MOJIBEICHUEM HTOTOB B (hopMe 3K3aMeHa B paMKax MPOMEKYTOUHON aTTECTAallUU
ctyneHTtoB B mporecce ocBoeHuss OIIOII CIIO ¢ momyuyeHumeMcpeaHero ooIero

obpazoBanus (I[ITICC3).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM I1JIAHE

VY4eOublii penMer «XuMus» SBISETCS 00s3aTEIbHBIM YY€OHBIM MPEIMETOM
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW TMpodeccuoHanbHON 00pa30BaTeIbHOM
pOrpamMMBbl CpeaHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ TmoydyeHuem cpennero obmero odpazoBanus (IIIICC3) ¢ yyetom
tpeboBanuii ®I'OC CIIO u npoduiisa npodeccuoHaIbHOTO 00pa3oBaHUs.

B yueOnbix mnanax [MIICC3 mecto yueOHOTO npeamera « XUMHS» B COCTaBe
00s13aTENBHBIX YICOHBIX MTPEAMETOB, 00S13aTEIBHBIX JIJI1 OCBOCHUS TEXHOJOTHIECKOTO

npodust mpoheCCHOHATBHOTO0 00pa30BaHMs.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA
OcBoeHue cojaepkaHus ydyeOHOTO TmpeamMeTa «XuUMHUS», O00ecredyrBaeT
JNOCTH)KEHHE CTYACHTaAMU CJIEIYIOLIUX Pe3y/JIbTaTOB:
JIUYHOCIMHbBIX
JI1 4yBCTBO TOPAOCTU U YBAKEHUS K UCTOPUH U JTOCTUKEHUSM OTEYECTBEHHOM

XUMUYECKON HAyKH; XHMUYECKH TPaMOTHOE IOBeIeHHEe B TpodheccuoHaTbLHOMI



JIESITEIbHOCTH U B OBITY MPU OOpAIlEHUH ¢ XMMUYECKUMHU BEIIECTBAMH, MaTepraIaMu
Y IIPOLIECCAMH;

JI2 TOTOBHOCTB K IIPOJOJKEHUIO 00Opa30BaHUs U MOBBIIICHUS KBAIU(PUKALIUU B
n30paHHON TPO(EeCCHOHANBPHOM NEATEIPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

JI3 ymeHue HCHoJIb30BaTh JOCTHXKCHUS COBPEMEHHOM XMMHUYECKON HAyKH U
XUMHYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHS B BHIOpaHHON NTPO(ecCHOHaNbHOM eI TeIbHOCTH;

MemanpeomemHmbix:

M1 wucnonp30BaHHWE pa3IMYHBIX BUJOB IO3HABATEIIBHON JEATEIBHOCTH U
OCHOBHBIX HHTEJJICKTYaJIbHBIX ONepanuil (IMOCTaHOBKU 3aJaud, (POpMyIHMpOBaHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHUS, 0000IIEHUs, CUCTEMATU3ALINH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
peuIeHusl IOCTaBJICHHOM 3aJadd, INPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmroJleHNs, HAYYHOTO SKCIEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cdepe;

M2 wucnonp30BaHHE Pa3IUYHBIX HCTOYHUKOB JUISl TOJYYEHUS XUMHUYECKOU
uHpOpMallMK, YMEHHE OLEHHUTb €€ JIOCTOBEPHOCTb MJIi JOCTMXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuonanbHol chepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTH NPEICTABICHUNA O MECTE XUMUU B COBPEMEHHOM
HAay4YHOM KapTHHE MHpA; MOHMMAHHUE POJIM XUMHUHU B (POPMHUPOBAHUMU KPYro3opa U
(YHKIIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUUECKUX 33/1aY;

[12 BrnageHue OCHOBOMOJIATAIOUIUMU XUMUYECKHUMH MOHSTUSIMU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHUE  XHMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13 BnajgeHre OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIMHU B
XUMHH: HaONIOJIEHUEM, ONHCAaHHEM, H3MEpPEHHEM, OJKCIEPUMEHTOM; YyMEHHE

06pa6aTBIBaTB, OOBSICHSTH pPE3YIbTAaThbl MPOBCACHHLIX OIIBITOB W [AC€JIaTb BBIBOJDI,
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TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSThH METONbI TO3HAHUS TPU PEIICHUH
MPAKTUYECKUX 3a]1a4;

[14 chopMUpOBAaHHOCTH YMEHHUSA JaBaTh KOJMYECTBEHHBbIE OICHKA U
MIPOU3BOINTH PACUYETHI 10 XUMHUECKUM (HOPMYyJIaM B YPaBHEHUSIM;

[15 BianeHue mnpaBwiIaMM TEXHUKM O€30MACHOCTH TPHU HUCIOJIb30BAaHUU
XUMHUYECKUX BEIICCTB;

[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH TI0 OTHOIICHHUIO K XHMHUYECKON

uH(dopMaIuu, MOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

5. COAEPKAHUE YYEBHOI'O INIPEJIMETA

HauMmeHoBaHue Coaep:xanue yueOHOro MaTepuaia M (pOpMbl OPraHU3aALUHU
pa3/ieiioB U TeM AeSITeJIbHOCTH 00y4aIoIMXCH
BBenenne OcHoBHbIe MOHATHS XUMHUM. BemectBo. AtoM. Monekyia.

XuMuueckuit aneMeHT. Amtotponus. [Ipoctbie u cioxHbIe
BenlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELIECTB.
XUMHUYECKUE 3HAKU U (DOPMYJIBI.

Kontposbnas pa6ora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
CpeIHeU O0IIe MIKOJIbI.

Paznesn 1. OCHOBBI CTPOEHUSI BelIECTBA

Tema 1.1 CoBpeMeHHas1 MOJIeJIb CTPOCHHUSI ATOMA. DJIEKTPOHHAS

Crpoenne aToMoB KoH(urypauus aroma. Kinaccupukanys XuMHUECKUX 3JIEMEHTOB (S-,
XHMHYECKHUX 3JIEMEHTOB | P-, d-a1meMeHTsI). BaneHTHbIC 371eKTpOHBL. BaneHTHOCTS.

U MPUPOIA XUMHYECKO# | DIEKTpOHHas NPUPOJIa XUMUYECKOU cBsI3u. MoHHas CBSA3b Kak CBA3b
CBS3H MEXy KAaTHOHaMHU U aHMOHAMHU 3a CUET DJIEKTPOCTATUYECKOTO
MPUTSDKEHUS. DIeKTpooTpuLaTebHOCTh. KoBaneHTHbIE NoJspHas U
HETOJISIPHASI CBSI3H.

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

Tema 1.2 Ilepuoanueckasi cucreMa XUMHYECKHUX daeMeHnToB JI.H.
Ilepuonnyecknii 3akon | MenaeaeeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
u tabimua . U. AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
MenpeseeBa COOTBETCTBUHU C IOJIOKEHUEM XMMHUYECKOIO AIEMEHTA B

ITepuoanueckoit cucreme. MUPOBO33pEHUYECKOE U HAYUHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporao3st
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

IIpakTnyeckoe 3ansiTe Ne2. XapakTepuCTHUKA 3JIEMEHTOB,
OTIpeNieNIeHre JIEMEHTA IO €T0 dJIEKTPOHHOH (Gopmyie,
ornpeneneHue GopMyJl BBICHIMX OKCHIOB, MX XapaKTEPUCTHKA.

IpaxkTnyeckoe 3ansitue Ne3. HaxoxaeHrne OTHOCUTEIIbHOM
MOJIEKYJISIPHOM U MOJIIPHOW MAacChl BELIECTBA

Pa3znen 2. Xumuyeckue peakiumn




Tema 2.1
THNBI XUMHYECKHX
peakuuit

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUH C ydacTHEM
HEOpraHWYeCKHuX BemecTB. OKUCIUTEIHHO — BOCCTAHOBUTEIIHHBIC
peakuuu. OnpenieJieHue CTEeHN OKUCICHUS 3JIEMEHTOB
KonnuyecTBeHHBIE OTHOIIEHHU B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHUH U PACUYETHI [10 YPABHEHUSIM
XUMHUYECKHUX peakinidi. MoJib Kak eIMHUIIa KOJTUYECTBA BEIIECTRA.
Mounsipaast Macca. 3aKOHbBI COXpPaHEHUSI MACChl U SHEPTUH. 3aKOH
ABoraapo. MossapHblii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh
ras3os.

[paxkTnyeckoe 3ansitue Ne 4. CocraBieHue ypaBHEHUI
OKHUCIUTCIBHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ METOAOM
AJIEKTPOHHOTO OaJlaHca.

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

IIpakTnyeckoe 3ansaTue Ne6. BriuncieHre OTHOCUTEIBHON
IUIOTHOCTU I'a30B

IIpakTyeckoe 3ansaTue Ne7. Pemienne 3a1a4 Ha 00bEMHbBIE
OTHOLICHHUs ra30B

Tema 2.2
JIEKTPOJIUTHYCCKAS
JUCCOHANMA U HOHHBIHI
o0MeH

Teopus 3AEKTPOIUTUYECKON AUCCOIMAalNK. Peakiium nOHHOTO
oOmeHa. CocTaBjieHrEe YpaBHEHUH peakii HOHHOro 0OMeHa IyTeM
COCTaBJICHUS X MOJIHBIX Y COKPAIEHHBIX HOHHBIX YPAaBHEHUH.
I'maponus coneit. CocraBieHne peakiuil ruIponnsa cosei.
3HavyeHre TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX MPOIeccax.
[TpuMeHeHHe THAPOIIN3a B IPOMBIIUIEHHOCTH.

JladopaTopnoe 3anusitue Nel. ['unponus comneit.

IIpakTuyeckoe 3anaTue Ne 8. CocraBiieHre ypaBHEHUN peaklvii B
MOJICKYJISIDHOM M HOHHBIX (popMax.

Kontpoabnas padora Ne 2. CTpoeHue BELIECTBA U XUMUYECKUE
peakiun

Paznen 3. CtpoeHue u cBO

cTBA HEOPraHMIE€CKHUX BCUICCTB

Tema 3.1
Knaccupurkauus,
HOMEHKJIATYpa U
CTpoeHHue
HEOpPraHu4ecKHuX
BellleCTB

Kunacenpukanus Heopranumdecknx Bemects. [Ipocteie n
CIIOXkHbIE BemecTBa. MeTaiisl U HemeTauibl. OCOOEHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCH/IBI,
TUAPOKCHIBI, KUCTOTHI, coiin). HoMeHkIaTypa u Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXO U3 UX XUMHUECKON (GOpMYIIbI WITH
COCTaBJICHHE XUMHYECKOW (POPMYJIBI UCXO/I U3 HA3BAHUSI BEIIECTBA
M0 MEXIYHApPOIHON WJIM TPUBUAIILHON HOMEHKJIATYpeE.

ArperatHbie COCTOSIHHS BeniecTBa. Kpucraminueckue u aMmophHbIe
BelecTBa. TUMBI KPUCTAITUYECKIX PEIIETOK (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METa/NInYecKasi). 3aBUCUMOCTh
(bu3MYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAILTHUECKON
pemerku. [Tpuunnbl MHOrooOpasus Bemiects. COBpeMEHHbIE
MPEJICTABICHUS O CTPOCHHUH TBEP/BIX, KHUAKHX U Ta3000pa3HbIX
BemecTB. JKuIKie KpUCTAIIIIBI.

IIpakTHyeckoe 3ansaTHe Ne 9. OnpenesneHne MaccoBOU JOIH
XUMHYECKHX 3JIEMEHTOB B CJIO’KHOM BEIIIECTBE

Tema 3.2
Pu3uKo-XMMHUYECKHE
CBOJCTBA
HEOPraHM4YeCcKHX
BeleCTB

Metajuibl. O0mue pu3ndecKkue 1 XUMHIECKHUE CBOMCTBA METAJIOB.
Knaccugukaius MeTanioB Mo pa3InyHbIM [TPU3HAKAM.
DIIEKTPOXUMUYECKUN Pl HAPSHKEHU METAJJIOB. 3HAaYEHUE
METaJUIOB U HEMETAIUUIOB B IIPUPOAEC U )KU3HEACATEIILHOCTU YEJIOBEKa
1 opranu3moB. Koppo3usi MeTaiioB: BUIbI KOPPO3HH, CIIOCOOBI
3aIIUTH METAJUIOB OT KOPPO3UHU.
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Hemertamuabl. O0mue ¢pusnveckre 1 XUMUYECKHE CBOMCTBA
HemeTayioB. OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HeMeTalls10B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMUYECKHX
BEILECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT, COJICH ). 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB IPOCTHIX BELIECTB, BOJOPOJHBIX COCTUHEHNUH,
BBICIIMX OKCHJIOB U TUAPOKCHJIOB.

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

O01mme npeacTaBjIeHUus 0 NPOMBINLIEHHBIX CIIOC00ax
NOJIy4YeHHs] XHMHYEeCKHUX BellecTB. YepHas U LIBETHas
MeTairyprust. O6mue cnoco6sl nomydeHus: MetayuioB. CiiaBbl U UX
POJIb B COBPEMEHHOM TEXHUKE U Ballei npoeccuu.

[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3a IS [TOITYyUEHUS
IIEJIOYHBIX, IIEJIOYHO3EMENIBHBIX METAJJIOB U aJIIOMUHUSL.

3HaueHue 1 MPUMEHEHHE B OBITY U HA TIPOU3BOJICTBE
HEOpPraHWYeCKUX BemecTB. [IpodiieMa 0TX0I0B ¥ TOOOYHBIX

IIPOJYKTOB.

Kountpoasnas padora Ne 3. Cpezoas pabota 3a 1 cemecTp

Paznen 4. CTpoenne u cBO

HCTBa OPraHUuYeCKHUX BeleCTB

Tema 4.1
Knaccupurkanus,
CTpPOeHHE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

IIpeamer oprannyeckoit xumuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHUYECKHE OpraHuUecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILIECTB C HEOPraHNYECKUMHU. XUMUYECKOE CTPOCHUE KAK IIOPSI0K
COEIMHEHUS aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTH.

Teopust crpoeHusi opranuyeckux coeafuHenuii A. M. byrieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTr0 cTpoeHus. M3zomepus
¥ U30Mepbl. XUMHUUECKue (GOpMyIIbl U MO MOJIEKYIT B
OpraHMYeCKON XUMHHU.

Kaaccudukanus opranndeckux BemectB. Kiraccupukamms
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJIETa U HAJTMYHIO
(GyHKIMOHAIBHBIX Tpymil. 'omosoru u romonorus. Hayana
HoMmeHkarypsl IUPAC.

IIpakTnueckoe 3ansaTue Nel0. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOPMYJI OpraHUYECKUX BEILECTB.

IpakTuyeckoe 3ansaTue Nell. CocraBinenue Gpopmyi H30MepoB
OpPraHMYECKUX BEIIECTB

IpakTuyeckoe 3anaTue Nel2. 3a1aun Ha onpeieTIieHUE
npocTeiiiiel (GopMyIbl OpraHudecKoi MOJIEKYIIbI, HCXO/S U3
AJIEMEHTHOTO cocTana (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BOJCTBO U
NpuMeHeHue
OpraHuvyecKux
coeTHHEHUH

IIpenesbHbIE YIiIeBOAOPOAbI. ATKaHBI: TOMOJOTUYECKUM PS/I,
M30MEPHS U HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA
ankaHoB. ['opeHHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TEIUla B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupojie u
MPUMEHEHNE AJIKAaHOB .

HenpenenbHbie yrieBoaopoabl. AJTKeHbl. DTUJIEH, €T0 MOJTyYeHHe
(meruapupoBaHUEM dTaHA, JACTIOTUMEPHU3AINEH MOTUAITHIICHA).
XHWMHYECKHE CBOWCTBA ATUJIEHA: TOPEHNE, KAUECTBEHHBIE PEAKIINU
(oGecuBeunBaHre OPOMHOMN BOJBI M pacCTBOpA MEpMaHTraHaTa Kajus).
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €TI0
MCIOJIb30BaHUA.

AJukuHbI. AuieTniieH. ['openue anerusieHa Kak HCTOYHHUK

BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJI CBAPKH U PE3KU MCTAJIJIOB
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IIpupoaHbIie HCTOYHHUKH YIJIEBOAOPOAOB. [IpupoaHbIil ras:
COCTaB, MpUMeHEHHUE B KauecTBe TorunBa. Hed b, CoctaB
nepepabortka Hedtu. [leperonka neptu. HedrenpoaykTsi.
Cnuprsl. 'uapoxcunbHas rpymnmna kak GyHKUnoHanbHasd. [lonsaTue
0 NpeAEIbHBIX OJJHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOMCTBA
stanoia. [lonyueHue sTaHos1a OpOKEHUEM TIIFOKO3bI U TUApaTalueil
stuieHa. [IpuMeHenne 3TaHona Ha OCHOBE CBOMCTB. I niiepuH Kak
IIPEICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KadecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [IpuMeHenue rinunepuHa.

®eHos. Pusznueckre 1 XUMUYECKHE CBOMCTBA (heHOIa.
[Tpumenenue ¢peHoIa Ha OCHOBE CBOMCTB.

AJberubl. AnbJeruHas rpymnmna Kak ¢yHKIHOHAJIbHAS.
@opmManbIETUa U €r0 CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLYIO
KHCJIOTY, BOCCTAaHOBJIIEHUE B COOTBETCTBYIONMM criupT. [lonmydenne
aJIbJIETH/I0B OKUCIIEHUEM COOTBETCTBYIOIIUX cIUPTOB. [IpmMenenue
dopmainbaeruia Ha OCHOBE €ro CBOWUCTB.

Kap6onoBbie kuciorbl. KapOokcuibHas rpynmna Kak
¢yHkunoHanbHas. [lonyyeHne kapOOHOBBIX KUCIOT OKUCIEHUEM
aJIbJeruoB. XMMHUYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: 001IMe
CBOICTBA C MUHEPAIBHBIMH KUCIOTAMH U PEaKIHsl dTepUDUKAITIH.
IIpuMeHeHne yKCYyCHOM KUCIIOTBHI HA OCHOBE CBOWCTB.

Cao:xuble 3pupbl u kupbl. [lomydeHnne ci10XHBIX 3PHPOB
peakuueit srepuduranuu. CrnoxxHsie 3pUpsl B IPUPOAE, UX
3HavyeHue. [IpuMeneHme cioXHbIX 2(UPOB HA OCHOBE CBOMCTB.
ITosmmepsl. [lonumeps! - BaxkHEWIIEE CHIPBE IS TOTYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHUS.

ITnacrtmaccenl. TepMoOIUIacCTUYHBIE M TEPMOPEAKTUBHBIC
rtactMacchl. [1onuaTHIIeH ¥ ero mpUMEHEHUE B CTPOUTENILCTBE.
Crioco6b! pacro3HaHusl I1acTMace.

CunreTnyecKkne Kay4yKH U UX HCIOJIb30BaHUE B CTPOUTEIHCTBE.

IIpakTuyeckoe 3anaTue Nel3. Hazpanue npenenbHbIX
YIJI€BOAOPOAOB MO MeAyHapoaHoi HomeHkaatype IUPAC.

IIpakTnueckoe 3ansaTue Ne 14. Hazpanue HenpeneabHbIX
YIJI€BOAOPOAOB MO MeayHapoaHoi HomeHkaatype IUPAC.

IIpakTnueckoe 3ansaTue Nel5. Ha3Banue ciuptoB 1o
MexayHapoaHoi HomeHkaarype IUPAC.

IpakTnyeckoe 3ansaTue Ne 16. CocraBneHne ypaBHEHHI peakuit
sTepudUKau

IIpakTuyeckoe 3ansaTue Ne 17. Perenue 3a1a4 Ha BbIXOA
IIPOJYKTa PEaKLIUU

KonTpoasHnas padora Ne 5. YriieBonopoasl

Tema 4.3.
Oprannyeckne
BelllecTBa B
JKH3HeAeATeJbHOCTH
yeJioBeKa

Kupsl kak cjaoxHble 3¢upbl. Kinaccupukanus Kupos.
XUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3 U THAPUPOBAHUE KUIAKUX
#upoB. [I[puMeHeHne )KUpPOB Ha OCHOBE CBOMCTB.

YraeBoasbl. [ 110K03a — BEIIECTBO € ABOHCTBEHHOM (DyHKIIMENH —
anpaerunocnupt. Caxaposa, Kpaxmall U LHEJUI0I03a, CTPOCHHE,
CBOIICTBa, IPUMEHEHNE. 3HaYEHHE YIIIEBOIOB B )KMBOW IIPUPOJIE U
KU3HM YEJIOBEKA.

AMMHOKHUCJI0TbI. AMHMHOKHUCIIOTHI KaK aM(oTepHbIe

T YHKIIMOHATIbHBIE OpraHnyeckre coequHeHus. [lentuaHas cBs3pb
u noyinentuasl. [IpuyMeHeHne aMMHOKUCIIOT Ha OCHOBE CBOMCTB.
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Beaxu. CTpykrypsl 6enkoB. XUMUYECKHUE CBOWCTBA OCJIKOB:
ropeHue, JeHaTypauus, THIPOIU3, IIBETHbIC PEAKIIUH.
buonoruueckue GyHKIUU OCIKOB.

KonTpoasnas padora Ne 6. CtpoeHne 1 CBOHCTBA OPraHUYECKUX
BELIECTB

Pa3znen 5. Kunernyeckue u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS

XUMHYCCKHUX pealclmﬁ

Temab.1.
Kuneruueckue
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKkuuid

CKOpOCTh XUMHUUYECKUX peakiuii. @akTopbl, BIUAIONIME Ha CKOPOCTh
XUMHUYECKON peakiuu

IIpakTuyeckoe 3ansaTue Ne 19. Berunciienre Maccol IpoJIyKTa
pEaKIuu, €CJIM OJJHO U3 UCXOHBIX BEIIECTB B3SITO B U30BITKE

JlabopaTopnasi paGora Ne 2. OnpezneneHue 3aBUCUMOCTH CKOPOCTH
PEAKLMHU OT PA3JIUYHBIX (PaKTOPOB

Tema 5.2.
TepMoanHaAaMUYEeCKHE
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHUMHYECKHX peaKkuui.
PaBHoOBecuHe
XHUMHYECKHX peaKuui

Knaccugukaims XuMHUeCKUX peakuii: o TermIoBoMy 3pdexry
(3K30TEpMUYECKHE, SHIOTEPMUYECKUE), IO 00PATUMOCTH
(oOpatumbie U HEOOpaTUMbIE). XUMUYECKOE PABHOBECHE U €0
CMELEHHE O] IEHCTBUEM PA3IUYHBIX (PaKTOPOB

IIpakTnyeckoe 3ansaTue Ne 20. Penienue 3a1a4 1o TerioBoMy
s deKTy peakiuu.

IpakTuyeckoe 3ansaTue Ne 21. Perienue ynpaxHeHuii Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

Pa3znen 6. lucnepcHbie cucTeMbl

Tema 6.1

JAucnepcHblie cuCTEMBI U
(paxTopsl ux
YCTOMYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucnepcuas daza u
nucriepcuoHHas cpena. Knaccuukanus 1ucnepcHbIX CUCTEM.
CBolicTBa AUCTIEPCHBIX CUCTEM.

PacrBopbl. PactBopenne. Boaa kak pactsopurens. PactBopuMmocTs
BElIECTB. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, )KUJIKOCTEH U
TBEPJIBIX BEIECTB OT pa3InYHbIX (pakTopoB. MaccoBast 1071
PacTBOPEHHOTO BEIIECTBA.

IIpakTnueckoe 3ansiTue Ne22. 3a1auil Ha IPUTOTOBJICHUE
pacTBOPOB.

IIpakTnyeckoe 3anaTue Ne 23.Pemenue 3a1a4 Ha IPUMECH.

Tema 6.2.
HccaenoBanue cCBONMCTB
AUCHEPCHBIX CUCTEM

JladopaTopnoe 3ansiTue Ne 3. VccienoBanue qucrepcHbIX CUCTEM

Pa3nea 7. KauecTBeHHBIe peaknuu 00HAPYKeHUsSI OPraHUYECKUX H HEOPTaHUYeCKUX

BelIeCTB
Tema 7.1. JlabopaTopnasi paGora Ne 4. KayecTBeHHbIE peaklIUM Ha
O0napykenue HEOPraHMYEeCKUE BEIIECTBA

HEOPraHU4ecKux

KAaTHOHOB 1 AaHHOHOB

Tema 7.2.

OoOHnapy:xkenue
OPraHMYecKNX BellecTB
OT/AEeJbHBIX KJIACCOB C
HCI0JIb30BaHUEM
Ka4eCTBEHHbIX peakiuii

Jlaboparopnasi padora Ne 5. KauecTBeHHbIE peakiiii Ha
OpraHWYECKHUE BEIIECTBA
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9K3AMEH

6. TEMATUYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY

INPEIAMETY

No HaumenoBanue pa3jesioB U TeM Bceero | Jlekuus 3anaTus

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

1. | OcHOBBI CTPOEHHS BENIECTBA 9 4 5 -

1.1. | Ctpoenue aTOMOB XUMHUYECKHUX 4 3 1 -
JJIEMEHTOB M MPUPOJA XUMHUYECKOU
CBSI3U

1.2. | llepnonnueckuii 3akoH u tabmmna J[.1. 5 1 4 -
MennesneeBa

2. | XumMuuecKHe peaKIuu 20 8 10 2

2.1. | Tumpl XUMUYECKUX PEAKITUi 12 4 8 -

2.2. | DNCKTpONUTHYECKAS  JUCCOIHAIUS U 8 4 2 2
HMOHHBII 0OMEH

3. | Crpoenue U cBoiicrBa | 15 13 2 -
HEOpPraHU4eCKUX BellecTB

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

3.2. | ®U3UKO-XUMHUYECKUE CBOWCTBA 5 5 - -
HEOPTaHMYECKUX BEIICCTB

3.3 | IlpousBoacTBO HEOPTraHUYECKUX 4 4 - -
BEIIECTB. 3HAYEHUE U TPUMEHEHHE B
OBITY U HA IPOU3BOJICTBE

4 CTpoeHne 1 CBOICTBA OPraHUYECKUX 38 20 18 -
BelleCTB

4.1 | Kmaccuduxanwus, CTpOCHUE U 8 2 6 -
HOMEHKJIATypa OPraHMYECKUX BEIIECTB

4.2 | CpoiicTBa, MPOU3BOACTBO U MPUMEHEHHE | 24 14 10 -
OpPTaHUYECKUX COSAMHEHUN

4.3 | OpraHnn4ecKue BEIIecTBa B 6 4 2 -
YKU3HEJIEATEIIbHOCTH YEJIOBEKa

5 Kuneruueckue u 9 2 6 1
TePMOJAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEeKAHUSA
XHMHYECKHX peaKIHl

5.1 | Kunernueckue 3akOHOMEPHOCTH 4 1 2 1
MPOTEKAHUS XHMHUYCCKUX PEaKIni

5.2 | TepMoMHAMHUYECKHE 3aKOHOMEPHOCTH 5 1 4 -
MPOTEKAHUS XUMHUECKUAX PEaKIINH.
PaBHOBECHE XMMHUECKUX peaKIui

6 JlucnepcHbIe CHCTEMBI 7 2 4 1

6.1 | ucniepcHble cucTeMsl U (aKTOPBI UX 6 2 4 -

YCTONYUBOCTH
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6.2 | UccnenoBanue CBOWCTB JucmepcHbIX | 1 - - 1
CHCTEM
7 KadecTBeHHDBIE peakiun 2 - - 2
00HapYyKeHUus OpPraHuYecKux "
HEOPraHUYeCKUX BelleCTB

7.1 | OOHapyXeHHE HEOPTAHUYECKUX 1 - - 1
KaTHOHOB U aHMOHOB
7.2 | OOHapy>XeHHE OPTaHNYECKUX BEIIECCTB 1 - - 1

OTIIENBHBIX KJIACCOB C UCIIOJIb30BAHUEM
Ka4eCTBECHHBIX PeaKIHi
Hroro 102 51 45 6

[Ipu peanuzamuu cojaepkanusi 0011e00pa30BaTEIBLHOTO Y4€OHOrO MpeameTa
«Xumusi» B mnpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO

oOpaszoBaHus ¢ MoJaydeHueM cpeanero oomiero oopazoanus (ITIICC3):

Bua y4eOHoii padoThI O0BbeM yacoB
O0bem 00pa3oBaTeIbHON MPOrpaMMbl 108
O06s13aTe/ibHAsI ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 102
B TOM YHCIIE:
JICKLIUHU 51
MPAKTHYCCKHUE 3aHATUS 45
J1a00paTOPHBIC 3aHIATHS 6
CamocrositenbHas paboTa oOydaronierocs VY4eOHBIM IIJITAHOM
HE MPEAYCMOTPEHO
Koncynbranuun Y4eOHBIM TIJITAHOM
HE MPEAYCMOTPEHO
IIpomexyTouHasi aTTecTanus B popme Ik3aMeHa - 6 yacoB

7. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanbHo-mexHuueckou 0azvl,  HeOOXO0UMOU 01

ocyuiecmaeienusn 06pa3oeameﬂbuozo npouecca

. OcHaIlleHHOCThH CHeMAJLHBIX
Ne HaunMeHnoBaHHe ceUAJIbHBIX MIOMELIEHUI 1 - .
. . IOMeLIeH il Hu IMOMeEIeHH i IS
n/n TMOMeEIIEeHHU 115 CaMOCTOATEILHON PadoThI .
CaMOCTOSATeJIbHOH paboThI
Kabuner ecrtecTBO3HAHUS; aymuTOpPUS IS 1. Tocka yueOHast

{ |TPYNTOBBIX M  HHIMBUIyaJIbHBIX KOHCYJIbTaIHIA, 2. PaGouee MecTO npenoaBaTens

TEKYILIEro KOHTPOJISI 1 HpOMeHCYTOqHOﬁ arTeCcTaluu. 3. KoMIuiekT yqe6H0f/'I MeOenu Ha 25 ygeln.
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414000,AcTpaxaHckast 00J1acTh, T. ACTpaxaHb, 4. Harnsgaele mocoous
Habepexnas 1 Mas,117, xopmyc Ne 1; stax 3, 5. [InakaTel TeMaTU4YecKue
nomerieHne Ne35 6. MoOWIIbHBIM SKpaH Ha IITATHBE
Lumien Master View 203x203 cm

7.MoOHUNBLHBIH MYJIBTUME TUHHBIH
mpoekTop Panasonic PT-LC56E-000145

8.1lIkad BBHITSHKHON XUMHUYECKUH
JIEMOHCTPALIMOHHBIN

9. Crenap!

10.ITpuGops1, HAOOPBI IOCY/IHI,
J1a00PATOPHBIX MPUHAIICKHOCTEH 15
XMMHYECKOTO SKCIICPUMEHTA, HA0OPHI
PEaKTHUBOB.

7.2. Pekomenoyemasn aumepamypa (u3 gpedepainbHozo nepeyuts)

@) OCHOGHAA yYeOHasa Tumepamypa:

brmunos, JI. H. Xumus: yueonuk ana CIIO / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. ISBN
978-5-8114-7904-7. — Texct: 3nekTpoHHBIA // JlaHb: 3NIEKTPOHHO-OMOIHOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpareHus:
14.10.2022). — PexxuM focTyma: Juisi aBTOPH3. IOJIb30BaTEIICH.

0) OononnumenvHan yueOHan 1umepamypa:

I'ycera, E. B. Xumus ns CIIO: yue6HO-MeToaumueckoe nocodue / E. B. I'ycena,
M. P. Buranmmmna, J{. Y. KynmukoBa. — Kazans: KHUTYVY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: >neKTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIHMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpaieHus:
14.10.2022). — PexxuM noctymna: sl aBTOPH3. MOJIb30BaTEIICH.

Yepuuxona, H. 0. XumMust B 10CTyITHOM U3JI05KEHUU: yueOHOE TTOCOOME JITIS CTI0
/ H. 1O. YepHukoBa. — 2-¢ usn., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Tekct: »amekTpoHHBIM // JlaHb: 3IEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (nara
obOpamenusi: 14.10.2022). — PexxuM qocTymna: st aBTOpU3. T0JIb30BATEIICH.

[eaurpina, JI. B. Xumus: yuebnoe mocodbue / JI. B. IlleBnunpina, A. U.
AmnapuaeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
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Tekct: snexTpoHHb // JlaHb: 3J€KTpOHHO-OMOMMOTEyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

8) nepeuens yueOHO-MemoOUUecKo20 odecneveHus:

1. O6 o6pazoBanuu B Poccuiickoit deneparuu: gpeaep. 3akon ot 29.12. 2012 Ne
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-®3, 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 No 15-®3, ot 05.05.2014 No 84-D3, ot
27.05.2014 Ne 135-®3, o1 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DeqiepanbHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. ®enepalbHbIl TOCYIApCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

3. Ilpuka3 MunucrepctBa mnpocBemieHuss Poccuiickoini @enepanun 0T
23.11.2022 Ne 1014 «O6 yTtBepxkaenun (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepHem-pecypcol:

http://www.iprbookshop.ru/60767.html (Xvmust B cTpouTeIbCTBE)

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuyeckas XUuMusi)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM TO OOIIeH
Y HEOPTaHUYECKON XUMUH)

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

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (DnexTpoHHO-OMOINOTEYHBIC CHCTEMBI)

2. DIEKTpOHHO-OMOJIMOTECYHAS cucrema «IPRbooks»

(http://www.iprbookshop.ru/)
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3. OO0pazoBaTebHO-U31aTEThCKHIMA

(http://www.academia-moscow.ru /)

HEHTP

8. OCOBEHHOCTHU OPI'AHU3AIIMU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHUNYEHHbBIMH
BO3MOXHOCTAMMU 3/10POBbs1

«AxaneMus

I[JDI O6y‘—IaIOIHI/IXC$I N3 4Yucjia HWHBAJIMAOB MW JIKMII C OI'PaHUYCHHBIMUA

BO3MOKHOCTSIMHU 3J0POBBS HAa OCHOBAHUA ITIMCbMCHHOTI'O 3a5BJICHUA y‘l@6HLII>i npeameT

«XUMHUS» peaqu3yeTrcs C y4eTOM OCOOEHHOCTEH NCHUXO(PU3UYECKOTO Pa3BHUTHUSA,

HWHAUBUAYaJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 310POBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUMS YYEBHOI'O

YMeHue ucroib30BaTh
MpUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XAMHYECKUX SBIIEHHUH,

NPEAMETA
Pe3yabrarsl Kon IIpoBepsiembie @®opMBI H METOIbI KOHTPOJIS U
o0y4eHus pe3yJib yYMEHHS ¥ 3HAHUS OLIEHKH

(TMYHOCTHBIE, TATOB pe3yJbTaToB 00y4eHusl

NnpeAMeTHbIE, Texymmun [Ipomexyrounas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTanus

JUYHOCHIHbLE
YyBCTBO TOPJIOCTH JII | 3HaTb OCHOBHBIE Yemuwii onpoc 9K3aAMeH
U YBaXXEHUS K 3aKOHBI XUMHUHU U Ilpakmuueckas
HCTOPUH U OTKPBITHS B XUMUH, paboma
JNOCTUKEHUAM CEJIaHHbIE Tecmuposanue
OTEYECTBEHHOM pPOCCUICKUMH YUEHBIMH- | Peghepam
XUMHUYECKON XUMHUKaMHU;
HayK{; XUMHYECKH YBEPEHHOE 10JIb30BaHUE
rpaMOTHOE XUMHUYECKON
MOBE/ICHUE B TEPMHUHOJIOTHEN U
npo¢eccHOHATBLHO CUMBOJIMKOM;
W e TeTbHOCTH U B XUMHYECKH IPaMOTHOE
OBITY TIpH MIOBE/ICHHE B
oOpallleHuu ¢ npodeccroHaibHON
XUMUYECKUMHU NESITeNIbHOCTH U B OBITY
BEIIECTBAMM, pu 0OpaIeHUH C
Marepuaiamu u XUMUYECKUMHU
MIPOLIECCAMU; BElIECTBaMH,
Marepuaiamu u
MIpOLIECCAMU;
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MIPOUCXOJISIINX B
npupoie, ObITY U Ha
MIPOU3BO/ICTRBE;

YMETb HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKHU
IPaMOTHOTO TTOBEICHUS
B OKpY’Karolie cpene,
JUTSL OTICHKY BITHSTHHS
XUMHYECKOT0
3arpsi3HEeHUs
OKpY>Karollen cpepl Ha
OpraHu3M 4YeJOBeKa 1
JpyTue KUBbIE
OpTraHU3MBIL;

yYMETb HCIOJIb30BaTh
MIPUOOPETCHHBIC 3HAHUS
JUTSL IPUTOTOBIICHUS
pPacTBOPOB 3a/1aHHOI
KOHIICHTPAIIUU B OBITY U
Ha TIPOU3BOJICTBE;

TOTOBHOCTB K JI2 | Tlonumats CynmiHOCTh U | Peghepam

MPOJOIIKEHHUIO COLIMATIbHYIO

o0Opa3oBaHUs U 3HAYUMOCTH CBOCH

OBBIIIEHUS Oynayuieit nmpodeccuu,

KBIM(DHUKAITIH B MIPOSIBIISATH K HEH

n30paHHOM YCTOWUYMBBIA UHTEPEC;

npo¢eCCHOHATEHO CaMoCTOsATEIHHO

i AeSITeNbHOCTH U OTIpeIETSATh 3a7a4n

00BEKTUBHOE npoeccuoHaIbHOTO U

OCO3HaHUE POJH JTUYHOCTHOTO Pa3BUTHSA,

XUMHYECKHX 3aHUMATHCS

KOMITIETEHIIH B camMoo0pazoBaHuEM,

3TOM; OCO3HAHHO IJIAHUPOBAThH
MTOBBIIICHUE
KBaJIM(DUKAITHIH.

YMEHHE JI3 | YMeTh ucnonb30BaTh Pegepam

WCIIOJIE30BATh JOCTHKCHUS

JOCTUXKEHUS COBpPEMEHHOM

COBPEMEHHOMN XUMHUYECKON HAyKH CO

XUMHUYECKON HayKu cBOEH

Y XUMHYECKUX npo¢ecCuoHaNIbHON

TEXHOJIOTHH TSt NEeSTeNbHOCTBIO ISt

TTOBBIIICHUS TTOBBIIICHUS

COOCTBEHHOTO COOCTBEHHOTO

HWHTEJUIEKTYaJTLHOT HWHTEJUIEKTYaJIbHOTO

0 pa3BUTHSA B pa3BUTHUS;

BBIOpaHHOM

npo¢eccuOHATBLHO

W e TeIbHOCTH,

MEmanpeomMenmHpix:
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HCIIOJIb30BaHKE
Pa3IMYHBIX BUJIOB
IM03HABaTEILHOM
JESATeIIbBHOCTH U
OCHOBHBIX
HMHTEJUICKTYaJIbHBIX
onepauuin
(mocTaHOBKH
3aa4H,
dhopmymupoBaHUs
TUIIOTE3, aHAIU3a U
CHUHTE3a,
CpaBHEHUS,
000011IeHHS,
cUCTEeMaTH3aluu,
BBISIBJICHUS
MIPUYUHHO-
CIEACTBEHHBIX
CBs3EH, ITOMCKA
aHaJIOIOB,
(dbopMynupoBaHus
BBIBOJIOB) JIJIsI
penieHus
IIOCTaBJICHHOM
3a/1a4H,
MIPUMCHCHUE
OCHOBHBIX METOJI0B
[MO3HAHHUS
(Habmro1eHMS,
HAy4JHOTO
SKCIEPUMEHTA) JIst
W3YYICHHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00OBEKTOB H
MIPOIIECCOB, C
KOTOPBIMH
BO3HHKAET
HEOOXOIMMOCTh
CTaJKUBATHCS B
npo¢eccuOHaAIBLHO

i chepe;

Ml

paboTarts c
TEOPETUYECKUM
MaTepuaioM,
aHAJIM3UPOBATh, J1EN1ATh
BBIBOJIBI.

MIPUMEHSTh OCHOBHbIE
METO/IbI IO3HAHUS
(Habmro1eHMs, HAYYHOTO
SKCIEPUMEHTA) JIst
W3YYEHHUS Pa3INUHbIX
CTOPOH XMMHYECKHUX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMU BO3HUKAET
HE00XO0IMMOCTh CTal-
KHBaThCS B
npodecCuoHAIbHON
cdepe;

YMEHHSI JISJIaTh BEIBOJIBI,
YMEHHE BBHISBISATH
CYILIECTBEHHOE,
pa3BUTHE JTOTHYECKOTO
MBIIIEHUS] IPU paboTe
C TEKCTaMH, OYKIIETOM,
HaOIr01aTh 32
BEIECTBaMH, IPOBOIUTH
HCCIIEI0BATENIbCKUE
MPOLEAYPHI, pa3BUBATh
IO3HABATEJIbHBII
WHTEpPEC K MpPeIMETy U
MPOIIeCCy MTO3HAHMS.
yMEHHE
XapaKTepU30BaTh
AIIEMEHTHI M0 UX
TTOJIOKCHHUIO B
[Tepuonnueckon
cucteme J[.11.
Menneneesa.
OOBACHATH 3aBUCUMOCTD
CBOCTB BEIIECTB OT UX
COCTaBa M CTPOCHUS,
MPUPOAY XUMUYECKOM
CBSI3H 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
PEaKIUy 1 MOJTOXKCHHE
XUMHYECKOTO
PaBHOBECHS OT
pa3nUYHBIX (HaKTOPOB;
YMETh ONPEIEISTh
BO3MOYXHOCTH
MPOTEKAHHUS
XUMHYECKHX
MIPEBpAIICHUH B

IIpakmuueckas
paboma
Peghepam
Tecmuposanue

IK3AMEH
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Pa3IMYHBIX YCIOBUSX U
OIICHKU UX MOCIEICTBUI
HCII0JIb30BaHUE
aOCTPaKTHOTO
MBIIUICHUS,
MPOJIOJKUTh Pa3BUTHE
XUMHUYECKOHN PEUH,
oOoramiars ee
CJIOBApHBIN 3aI1ac Npu
YCTHBIX OTBETaX U
I'PaMOTHOE BBIIIOJIHEHNE
IIPU CaMOCTOATEIbHBIX
3a/laHUsX.

CBA3BIBaTh U3YUCHHBIN
Marepuai co CBOen

npodecCuoHAIbHON
JeSITeTbHOCTHIO
HCTIOJIB30BAHUE M2 | IIpoBOoAUTH Ipaxkmuueckas
Pa3IUYHBIX CaMOCTOSI TEIIbHBIN paboma
HCTOYHUKOB IS MOMCK XUMUYECKOM Peghepam
MOJIy4EHUs nHpOpMAIHY C
XUMHYECKON HCIIOJIb30BAaHUEM
uHpOpMaIuy, Pa3IMYHBIX HCTOYHUKOB
YMEHHE OIICHUTH ee (HaYy4YHO-TIOMYJIIPHBIX
JIOCTOBEPHOCTD IS W3JaHUM,
JOCTUKECHUS KOMITBIOTEPHBIX 0a3
XOPOIIHX JAHHBIX, PECYPCOB
pE3yNbTaTOB B WNurepuera);
npodeccrnoHaIbHO WCIIOJIb30BaTh
it cepe; KOMIIbIOTEpHBIE
TEXHOJIOTUH IS
00paboTKHU U neperadn
XUMHYECKON
uHpopMalLnu U ee
NpEJCTaBICHUS B
pa3IuuHbIX (hopMax.
Ocy1ecTBISTh TOUCK
nHpopmanuu,
HE0O0XO0AUMOM 15
3¢ eKTUBHOTO
BBITIOJTHEHUS
po¢eCcCHOHATBHBIX
3a/a4
npeomMemmubix:
c(hOpMUPOBAHHOCT I11 | IlonuMarth poab XuMHUH | Ycemmuwiti onpoc | ak3amen

b IIPEJICTaBICHUN O
MeCTe XUMUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MUpa; IOHUMaHUE
PO XHMHUU B
¢dbopMHUpoBaHUU

B €CTECTBO3HAHHUU, €€
CBS3b C IPYTUMU
€CTECTBEHHBIMU
HayKaMI/I, 3HAYCHUC B
KU3HU COBPEMEHHOTO
oOmiecTBa

Tecmuposanue
IIpakmuueckas
paboma
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Kpyrosopa u 3HaTh BaKHeHIIne
(GyHKIIMOHATILHOM BEILIECTBA U MATEPUAJIBI.
rPaMOTHOCTH
YeJoBeKa JJis
perieHus
MPAKTUYECKUX
3a/1a4;
BJIaJICHHE 112 | 3HaThb OCHOBHBIE 3aKOHBI | YcmHuuwiti onpoc 9K3aMeH
OCHOBOIIOJIATr a0 N XUMUU: crexuometpusi, | Tecmuposanue
MU XUMHUYECKHUMHU 3aKOH COXPaHEHUs IIpakmuueckas
MTOHSATUSAMH, MacChl BEIIECTB, paboma
TEOPUSIMH, BJIAJIETh
3aKOHAMU U OCHOBOIIOJIaraloIIMMHI
3aKOHOMEPHOCTSIMHU XUMHUYECKUMHU
; YBEpEHHOE MOHSATUSAMHU, TEOPUIMHU,
[10JIb30BAHUE 3aKOHaMU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMUHOJIOTUEN U YMETh Ha3bIBATh:
CUMBOJIMKOH; M3y4YEHHBIE BEIIECTBA IO
TPUBHAIBHON WIIH
MEXKIYHAPOIHON
HOMEHKJIATYpE;
BIIAJICHUE II3 | yMeThb  BBINOJHATH Ilpakmuueckas | 2x3amen
OCHOBHBIMH XUMUYECKHUM paboma
MeTOJAaMHu SKCTIEPUMEHT 10 Tecmuposanue
Hay4HOT'O pacro3HaBaHUIO Jlabopamopnas
TO3HAHUS, BOKHEUIIIUX paboma
HCIIOJIb3YEMBIMH B HEOPraHUYEeCKHUX U
XUMUU: OpraHUYECKUX
HaOII0/IeHUEM, COEIMHEHMUII;
OTIHCaHUEM,
HU3MEPEHUEM,
AKCIIEPUMEHTOM;
yMEHUE
0o0pabaThIBaTh,
OOBSICHATH
pe3yIbTaThI
MIPOBEACHHBIX
OTIBITOB U JI€JIaTh
BBIBOJIBI;
TOTOBHOCTH U
CIOCOOHOCTH
MIPUMEHSATHh METO/IbI
MO3HAHUS NPU
pereHnn
MPaKTUYECKUX
3a/1a4;
c(hOpMUPOBAHHOCT 114 | YMmerb pemiatb Ilpaxmuueckasa | sx3amen
b YMEHUS JaBaTh pacyeTHBIC 3a/1a4H 110 paboma
KOJINYECTBEHHBIE xumudeckuM popmynam | Tecmuposanue
OIICHKHU 1 Y YpaBHEHUSIM;
MIPOU3BOIUTH

22



pacyeTsl o KCII0Ib30BaTh
XUMHYECKUM MPUOOPETEHHBIE 3HAHUS
dbopmynam u Y yMCHUS B
YpaBHEHUSIM; MIPaKTUYECKON

JEeSATEIbHOCTH U

MTOBCETHEBHOM JKU3HHU:
BJIAJICHUE 115 | Ymenue 0e301MacHOro Yemmuwiii onpoc
MpaBUJIaMu oOparieHusi ¢ roprounMu | [Ipakmuueckas
TEXHHUKHU Y TOKCUYHBIMU paboma
0€30MMacHOCTH NPU BELIECTBAMH U Jlabopamopnas
WCIIO0b30BAHUH 1a00paTOPHBIM paboma
XUMHYECKHUX o0opynoBaHuEM;
BELIECTB;
c(hOpMHUPOBAHHOCT 116 | YMeHue KpUTHIECKOU Yemuwui onpoc

b COOCTBEHHOM
MO3ULMH 110
OTHOIIEHHUIO K
XUMHYECKOU
uHpOpMaIuy,
MOJIy4aeMoil u3
pa3HbIX
HCTOYHUKOB.

OILICHKU JJOCTOBEPHOCTH
XHUMHYSCKOHN
nH(pOpMaIny,
MOCTYTAoUIeH 13
Pa3HBIX UICTOYHUKOB.

Peghepam

23



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 KMCJIOTa, TJIUIMH, YrapHbIA ra3, YriIeKUCIbIN a3,
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
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0€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B 00eCTICUCHIH
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 CBSI3M),
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 BO3MOYKHOCTHU, 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 cynb¢aT-, KapOOHAT- U XJIOPHJI-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 PAa3HBIX 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

31




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
OpraHU3Mbl OIIPEIEICHHBIX BEIIECTB, IOHUMAst CMBICII
II0KAa3aTels MPeIeIbHOM T0IyCTUMONM KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
IIPEIOTBPALICHNSI UX BPEIHOIO BO3ICHUCTBUS HA OPTAaHU3M
YeJI0BEKa.
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